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Abstract

Visitor arrivals, paid accommodation nights, domestic production and income accruing to residents
measure different aspects of tourism recovery. This paper reconciles Saint Lucia’s published record
and develops a decision protocol for cases in which those measures diverge. It assembles 132 monthly
arrival observations for 2015–2025, a common-vintage annual visitor series for 2011–2025, and separately
classified incomplete 2026 evidence. In 2025, stay-over arrivals were 0.7% above 2019, while published
paid nights were approximately 13.6% lower. Real accommodation-and-food-services gross value
added was 9.7% higher, providing contrary evidence to a simple equation of fewer nights with lower
domestic production, although industry GVA is not tourism direct value added. An exact symmetric
decomposition allocates the approximately 380,000-night decline to an arrival contribution of +18,000 and
a published-night-intensity contribution of −398,000; the latter does not identify shorter stays. The paper
proves conditional accounting and decision results, executes coverage and survey-selection experiments,
and enumerates a hypothetical measurement-cost frontier. Compatible expenditure observations
can eliminate separate coverage and yield uncertainty from an income comparison, changing which
measurements are worth buying. Current public evidence does not identify a national tourism
resident-income growth rate. The contribution is an audited Saint Lucia application and an executable
measurement protocol, not a new decomposition theorem or a measured retention coefficient. A staged
programme assigns institutional owners, release requirements and review rules while preserving an
explicit “unresolved” classification.

Keywords: Saint Lucia; tourism recovery; paid person-nights; accommodation coverage; partial
identification; visitor expenditure; resident income; statistical capacity.

Publisher: Saint Lucia Policy Analysis. DOI: https://doi.org/10.5281/zenodo.23197449. Evidence cutoff:
6 October 2026.

“An island can make tourism work better without making every total larger.”

Kevin L. Michel, Bad Bunny: Your Island Is Not for Sale, research draft, chapter 5. [1]

What the evidence permits

Saint Lucia should retain arrival counts and paid-night statistics, but attach each to a defined population
and reporting period. Neither should substitute for resident earnings or public value. Four conclusions
guide this paper.

1. The recovery differs by measure and comparator. Annual arrivals exceeded 2019 in 2024 and
2025, while paid nights remained below it. Both measures declined between 2024 and 2025. The
appropriate answer is a dated comparison, not an unqualified declaration that tourism is either
growing or failing.

2. The underlying question is stronger than the political claim that prompted it. A reconciled official
table authenticates 262,381 arrivals in January–July 2019. The other three disputed endpoints could
not be independently authenticated. They are excluded from the principal empirical results.

3. Published nights do not determine resident-income recovery. A change in accommodation use,
statistical coverage, spending, domestic production requirements or ownership income can change
the relationship. Constructive examples demonstrate opposite income outcomes under identical
arrival and published-night paths.

4. Measurement should serve a specified decision. First repair incompatible definitions. Then identify

Kevin L. Michel · October 2026 3



Saint Lucia Policy Analysis Tourism recovery and resident income

which missing observation can change the conclusion, cost that collection task, and publish the
remaining uncertainty. A more precise survey need not deliver a favourable result.

The immediate recommendation is a CSO-led reconciliation programme working with the tourism
department, Saint Lucia Tourism Authority (SLTA), Finance and relevant data custodians. Its first
output should be common definitions and a revision bridge. Its next outputs should be a reconciled
accommodation frame, a departure-survey comparison pilot and an experimental production-and-
resident-income account. Proposed deadlines are measured from a funded start, not presented as
existing government commitments.

1. The question and the contribution

Tourism is a sequence of economic transactions, production activities and income distributions.
Counting entry episodes describes demand at the border. Counting guest nights describes time in
a stated accommodation universe. Measuring visitor spending describes purchases. None of those
observations, alone, tells a worker whether real earnings improved, a supplier whether profit rose, or a
public authority whether an incentive was worth its cost.

The distinction matters particularly when an economy depends heavily on visitors but has limited
capacity to maintain accommodation registers, probability surveys, business accounts and linked income
statistics. Apparent contradictions between indicators can reflect real changes in visitor behaviour.
They can also arise because the indicators cover different populations or because measurement changes
between periods. A useful policy analysis must leave both possibilities open.

The immediate motivation was a UnitedWorkers Party statement comparing January–July 2019 and 2026.
It supplied arrivals of 262,381 and 268,842 and paid nights of 1,718,900 and 1,588,628. The subtraction is
valid, but subtraction does not authenticate inputs or establish the effects on all businesses. This paper
focuses on the measurement and policy question raised by the statement. The claim audit is a small part
of the evidence architecture, not a test of a political party’s character or intentions.

The central question is: when arrivals rise but paid nights fall, what can be established about tourism
recovery, real domestic value added and income accruing to residents? A related operational question
follows: which additional observation should a small statistical system collect first?

The paper makes three bounded contributions. First, it reconciles several official publication vintages
and supplies a reproducible local recovery record. Second, it connects exact descriptive decomposition to
explicitly conditional income bounds, including a useful accounting-substitution result: once compatible
receipts are measured, separately estimating nights coverage and yield may add no information to the
aggregate income comparison. Third, it turns a precision objective into an inspectable finitemeasurement-
design problem and a proposed institutional work programme. The identities, Shapley method, interval
arithmetic andfinite optimization are establishedmathematics. Originality is claimed for the documented
Saint Lucia application and decision-specific integration, not for those general tools.

The empirical benchmark protocol uses 2019 as the last full pre-pandemic year, the preceding comparable
year, and the recentmeasured annual arrival peak. For the latest complete official year, 2025, the latter two
both identify 2024. For a possible January–July 2026 comparison, they identify 2025 and 2024 respectively.
Selecting 2019 cannot by itself identify a government’s contribution. This paper makes no causal estimate
for Allen Chastanet, Philip J. Pierre, a tourism partnership or any individual policy.
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2. What is already known

2.1 Demand, duration and unobserved accommodation

Nights are an established tourism measure. The International Recommendations for Tourism Statistics
distinguish visitors, trips and nights, and recognize accommodation outside conventional establishment
reporting. Two visitors sharing one room for seven nights generate fourteen guest-person nights but
seven occupied room nights. Applying a room price to guest nights therefore gives the wrong unit of
analysis. National border arrivals also differ from accommodation check-ins: one visitor moving between
establishments can generate several property arrivals. [2, 3]

Mussini’s decomposition of tourism demand already expresses nights through arrival volume, visitor
mix and segment-specific duration, using the logarithmic mean Divisia method. Shorrocks supplies the
established order-averaging foundation for exact Shapley allocations. This study uses a simpler two-factor
form because the compatible local cells needed for a fuller empirical decomposition were not retrieved.
Adding unobserved parameters to an equation does not make them empirically identified. [4, 5]

The measurement of unobserved tourism is also established. De Cantis and colleagues distinguish
observed and unobserved nights and trips. Guizzardi and Bernini investigate accommodation
underreporting using official demand and supply surveys. Vergori, Colacchio and Suppa offer the
closest fully inspected coverage application: reconciling Italian sources requires separating statistical
universes and recognizing residual survey effects. A discrepancy is not automatically hidden short-term
rentals, deliberate evasion or a constant missing share. [6–8]

Research on duration and spending further cautions against assuming that every extra night has the
same economic value. Longer stays and daily expenditure can move differently. Studies of stay duration,
including small-island settings, motivate joint measurement of trip spending, night spending and
transport intensity; their foreign coefficients are not imported here as Saint Lucia estimates. Platform
data partnerships can extend a frame, but bookings, listings, dwellings and operating accommodation
units must be deduplicated and reconciled. [9–11]

2.2 Production, income and decision-focused statistics

Tourism satellite accounts reconcile visitor consumptionwith domestic supply. Tourismdirect gross value
added is distinct from the gross value added of all accommodation and food-service businesses, and from
indirect or induced effects. National accounts distinguish domestic production from income accruing
to residents. Research on small-island tourism already treats linkages and local retention as economic
questions. The present study does not claim to discover leakage or to replace a tourism satellite account
with a multiplier. [12–14]

Partial identification offers a discipline for conclusions that depend on missing information: state the
admissible set and determine what every feasible state implies. Robust optimization and statistical
decision theory provide established ways to connect uncertainty to actions. Stoye and Manski–Tetenov
are decision-theoretic precedents, not tourism calibrations or direct estimators used in this paper. [15–18]

Duverger’s 2026 paper is an especially close recent precedent for budget-constrained visitor-spending
measurement. Its accessible publisher abstract describes Bayesian historical borrowing and a diagnostic
for conflict between historical and current surveys. The full text was restricted. This paper therefore
neither claims to introduce budget-aware tourism survey design nor claims to outperform that estimator.
Its different objective is to make structural coverage assumptions, accounting dependencies and a
recovery-reporting decision explicit. OECD’s work on tourism data partnerships reinforces the need for
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validated administrative and alternative data, secure access and lasting analytical capacity. [19, 20]

2.3 Scope of the novelty audit

The targeted audit used 34 dated public-web queries on 6 October 2026, followed by primary
publisher, official-standard and author-institution retrieval and backward reference inspection. Twenty
methodological and literature records were retained with access status. Full text was inspected for
the closest decomposition and accommodation-reconciliation papers, official manuals and several
foundational methods. Some journal comparisons rely only on their inspected abstracts and metadata.
The audit did not use subscription Scopus or Web of Science searches and does not report invented
screening counts. Appendix D records the query log and access limits.

No directly matching published Saint Lucia application joining this source reconciliation to this
conditional recovery-and-measurement protocol was located. That is a scoped search finding, not proof
of global theoretical priority. The contribution remains useful even if another application uses similar
bounds: it changes what can responsibly be said from Saint Lucia’s published evidence and specifies the
measurements needed to improve the answer.

3. Evidence, definitions and revisions

3.1 Data construction

The annual visitor series uses the Ministry of Finance’s Economic and Social Review 2025 (ESR2025),
Table 5. The same vintage supplies 2011–2025 arrivals, paid nights and related visitor indicators.
Table 2 supplies real accommodation-and-food-services gross value added; Table 7 supplies disjoint
source-market categories. The 2025 entries are preliminary. In particular, the output footnote describes
quarterly-generated estimates pending the more information-rich annual compilation. [21]

The monthly panel covers every calendar month from 2015 through 2025. It uses the reconciled Finance
tables for 2015–2018, 2019–2021 and 2022–2025. These are explicit source-vintage choices, not a claim that
one publication contains every month. No missing observation is interpolated. The zero entries in April–
June 2020 are printed observations. Monthly paid-night data and matched market-by-accommodation
duration cells were not obtained from the retrieved public sources. Consequently, the analysis does not
estimate monthly night seasonality or a full market/use/duration decomposition. [21–23]

Revised CSO monthly all-item CPI summaries supply annual arithmetic means. These describe
household prices with January 2018 equal to 100. An annual-average CPI is used only for an explicitly
labelled purchasing-power diagnostic; it is not a tourism output deflator. Without monthly expenditure
weights, that annual calculation is an approximation. December-to-December inflation is not substituted
for it. [24–26]

Appendix A includes the complete numerical inputs required by the analysis. Appendix C records source
URLs, publishers, periods, dates, archive names, full checksums, coverage and missingness. Source dates
marked as catalogue or web-modification dates are not relabelled as exact statistical release dates. The
evidence freeze is 6 October 2026.

3.2 Discrepancies are evidence about the record

TheCSOonlinemonthly table gives July 2019 as 42,778, whereas the reconciled ESR2023 table gives 42,773.
The latter reproduces the 423,736 annual total and the disputed January–July total of 262,381. A different
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2019 digest also contains a March value inconsistent with the reconciled monthly series. An older CSO
2020 series differs from the later revised Finance series. The CSO page lacks 2021, but an official Finance
table supplies it; this is retrieval of an observation, not imputation. [23, 27, 28]

The older CSO September 2017 value differs by 200 from the reconciled ESR2018 table. The selected
Finance monthly series reproduces the annual total. Raw alternative publications are preserved so that
the resolution remains visible. For paid nights, the older 2023 value of 2.52 million becomes 2.44 million
in ESR2025. Splicing the former into the later series wouldmix vintages. The published overall mean stay
also changes between vintages. These discrepancies do not justify a general claim that official tourism
statistics are fabricated; they justify a public revision bridge. [21, 22, 29]

Paid nights are published to two decimal places in millions. Calculated differences therefore inherit
rounding. ESR2025 reports a 2025 paid-night decline of 6.7% in the body and table; subtracting displayed
2.58 and 2.41 million produces 6.59%. A summary passage uses 6.8%. The analysis reports the published
rate when describing the official statement and the displayed-value rate when reproducing arithmetic,
without pretending to recover unrounded counts. [21]

3.3 The 2026 boundary

The January–July 2019 arrival claim is now authenticated by a primary official table. The January–July
2019 paid-night claim and both January–July 2026 claims remain unverified in this review. Their absence
from the retrieved public material does not demonstrate that they are false. They are stored as claims and
excluded from the principal annual analysis.

An official SLTA release dated 1 June 2026 reports 40,752 April arrivals and positive early-year arrival
growth. An SLTA-branded January–June table hosted by Tourism Analytics is separately classified as
attributed evidence, rather than silently merged into the primary panel. Neither establishes the disputed
January–July paid-night figure. The SLHTA annual report, presented on 17 June 2026, predates the end
of July and contains no matching national series. The paper does not annualize partial 2026 observations.
[30–32]

4. The recovery record

The full annual path prevents a two-endpoint comparison from hiding the pandemic. Arrivals reached
435,659 in 2024 and then fell to 426,676 in 2025. The latter is 0.69% above 2019. Paid nights reached 2.58
million in 2024 and fell to 2.41 million in 2025, compared with 2.79 million in 2019. Thus arrival recovery
relative to 2019 and amore recent decline can both be true. A compound growth rate across the disruption
would conceal more than it explains. [21]

The monthly comparison holds the calendar month fixed. It is descriptive, not a seasonally adjusted
causal model. The pandemic months remain visible rather than being dropped from the chart. Every
selected year’s monthly sum reconciles to the annual arrival series. January–July arrivals were 262,381
in 2019, 234,424 in 2023, 274,094 in 2024 and 263,394 in 2025. If the unverified 2026 arrival claim were
later authenticated on the same definition, it would be 2.07% above 2025 but 1.92% below 2024. That
conditional comparison illustrates the importance of the benchmark; it is not a verified 2026 finding.

4.1 Contrary evidence: real industry GVA can rise despite fewer nights

Real accommodation-and-food-services GVA rises from EC$1,160.6 million in 2019 to EC$1,273.7 million
in 2025, at 2018 prices, a 9.74% increase. Accommodation alone rises by 10.94%, while food services
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Figure 1: Arrivals and paid nights recover differently. Both lines use ESR2025 Table 5 and a common 2019=100
base; the grey band marks 2020–2021. Paid nights use rounded published levels. The 2025 observations are
preliminary. Author’s executed calculations.
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Figure 2: Monthly recovery against the same month of 2019. Each cell is an executed index from official monthly
observations; 100 means equal arrivals. The chart retains printed pandemic zeros and does not interpolate.
Source-vintage and alternative-publication discrepancies appear in Appendix C.
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remain 5.60% below 2019. The combined industry measure falls 4.92% from 2024 to 2025. These results
contradict the inference that fewer published nights necessarilymean less real domestic production. They
do not identify total tourism direct GVA or tourism-generated resident income: the industries also serve
residents and omit visitor activity in other industries. Nor are the preliminary GVA estimates immune
from later revision. [12, 21]

−20 −10 0 10 20 30 40
Change, 2019 to 2025 (%)

Stay-over arrivals

Published paid nights

Accommodation + food: real GVA

Reported stay-over expenditure*

Reported expenditure / annual CPI*

+0.7%

-13.6%

+9.7%

+31.9%

+11.5%

Figure 3: Different measures, different outcomes: 2019–2025. The real GVA bar covers accommodation and food
services, not a tourism satellite-account aggregate. Hatched expenditure bars carry a material
survey-comparability warning. CPI-deflated reported expenditure is an arithmetic diagnostic, not real tourism
GVA or income received by residents.

Reported stay-over expenditure rises from EC$2,604.5 million to EC$3,434.5 million, or 31.87%. Annual
mean revised CPI rises 18.22%; dividing the reported expenditure flows by those annual means gives an
11.54% purchasing-power increase. This is a mechanical calculation on the published expenditure series,
not a verified change in residents’ receipts. Survey selection andmode changes can affect the expenditure
numerator independently of inflation. The corresponding 2024–2025 diagnostic declines 5.34%. Neither
number is converted into an income estimate. [21, 24, 25, 33]

Source-market composition also changes. The United States’ arrival share rises from 45.24% in 2019 to
60.50% in 2025; Europe’s falls from 23.84% to 17.91% and the Caribbean’s from 19.70% to 12.67%. The
five disjoint categories, including Canada and Other, sum to total stay-overs. The shift is consistent with
composition being relevant, but market-specific compatible paid-use and duration cells are missing. It
cannot be assigned a numerical share of the paid-night decline. [21]

4.2 What an exact decomposition can establish

Let 𝐴𝑡 denote all stay-over arrivals and 𝑂𝑡 the published paid-night value. For 𝐴𝑡 > 0, define 𝐽𝑡 = 𝑂𝑡/𝐴𝑡.
Then 𝑂𝑡 = 𝐴𝑡𝐽𝑡 exactly. We call 𝐽 published paid-night intensity per arrival. It can reflect duration, paid-
accommodation use, reporting coverage, market composition and timing; it is not a verified average stay.

For a comparison from 0 to 1, define the symmetric contributions

𝜙𝐴 = (𝐴1 − 𝐴0)(𝐽0 + 𝐽1)/2, 𝜙𝐽 = (𝐽1 − 𝐽0)(𝐴0 + 𝐴1)/2. (1)

Proposition 1. 𝜙𝐴 + 𝜙𝐽 = 𝑂1 − 𝑂0.
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Proof. Expanding the products cancels the cross terms 𝐴1𝐽0 and 𝐴0𝐽1, leaving 𝐴1𝐽1−𝐴0𝐽0. Equivalently,
the formula averages the two replacement orders and divides the interaction term equally. This is the
established two-factor Shapley allocation. □

Between 2019 and 2025, 𝐽 falls from 6.5843 to 5.6483 published paid nights per arrival. Equation (1)
allocates the approximately 380,000-night decline to +17,982 nights from the arrival factor and −397,982
from intensity. Between 2024 and 2025, the approximately 170,000-night decline is allocated to −51,968
from arrivals and −118,032 from intensity. These are descriptive allocations based on rounded levels, not
estimated behavioural or policy effects.

Arrivals Night intensity Net change
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Arrivals Night intensity Net change

-52

-118
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Figure 4: Exact two-factor allocation of the published paid-night change. Values are thousands of nights, rounded
for display. “Night intensity” means published paid nights divided by all stay-over arrivals; it does not isolate
duration. Components sum to the net change before display rounding.

Under the conventional assumption that each published paid-night level was rounded to the nearest
0.01 million, the 2019–2025 percentage decline ranges from approximately 13.29% to 13.95%. The
corresponding intensity contribution ranges from roughly −388,000 to −408,000 nights; the arrival
contribution remains approximately +18,000. These are rounding sensitivities, not confidence intervals.
The nearest-rounding convention is an explicit assumption because the retrieved table does not document
its numerical rounding algorithm.

5. From an identity to an economic account

5.1 When 𝐵 = 𝐴𝑐𝐿 is exact

For an arrival cohort 𝐶𝑡, let 𝑏𝑖 be the paid person-nights associated with trip 𝑖 in a specified
accommodation universe. Let 𝑛𝑡 count cohort members with positive 𝑏𝑖, 𝑐𝑡 = 𝑛𝑡/𝐴𝑡, and 𝐿𝑡 = ∑𝑖 𝑏𝑖/𝑛𝑡
for 𝑛𝑡 > 0. Then

𝐵cohort
𝑡 = ∑

𝑖∈𝐶𝑡

𝑏𝑖 = 𝐴𝑡𝑐𝑡𝐿𝑡. (2)

Here 𝑐 is the share of arriving trips using that universe and 𝐿 is mean nights in it per participating trip.
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A visitor can mix paid and unpaid stays, so 𝐿 need not equal total trip duration. If the universe is only a
surveyed class, 𝑐 must not be relabelled as the share using any paid accommodation.

Proposition 2 (calendar reconciliation). Let 𝐼𝑡 be qualifying nights in calendar period 𝑡 belonging to earlier
arrival cohorts, and 𝐹𝑡 nights after period 𝑡 belonging to the cohort arriving in 𝑡. Under a consistent
trip/date assignment,

𝐵calendar
𝑡 = 𝐴𝑡𝑐𝑡𝐿𝑡 + 𝐼𝑡 − 𝐹𝑡. (3)

Proof. Nights in 𝑡 either belong to earlier arrivals, contributing 𝐼𝑡, or to arrivals during 𝑡. The latter cohort
has 𝐴𝑡𝑐𝑡𝐿𝑡 qualifying nights over its complete trips, of which 𝐹𝑡 occur later. Subtracting those and adding
earlier-cohort nights yields (3). □

Matching January–July with January–July does not make 𝐼 − 𝐹 zero. Stays crossing the boundary
require either complete cohort accounting or an explicit calendar bridge. This is particularly relevant
near closures and reopening periods. Dividing paid nights by arrivals, or by arrivals multiplied by
a separately published overall mean stay, cannot identify a paid-accommodation share unless these
boundaries match.

Reporting capture is a second distinction. If 𝐵𝑡 is the true paid calendar-night quantity and 𝑂𝑡 is a partial
enumeration without duplicates or false positives, 𝑂𝑡 = 𝑘𝑡𝐵𝑡, where 𝑘 is the night-weighted capture
fraction. It differs from the trip-level paid-use share 𝑐. If a published statistic is instead a survey-expanded
estimate, 𝑘 can be treated only as an effective multiplicative measurement factor, potentially above one.
This paper does not assert that Saint Lucia’s official paid-night estimator is a simple undercounting census.

With additive errors the equation becomes 𝑂 = 𝑘𝐵 + 𝑒. The positive-product model below applies to
(𝑂−𝑒)/𝑘 onlywhen it is positive and 𝑒 has a justified bound. Arbitrary additive error, zero denominators
or negative quantities require level methods. A convenient multiplicative equation is not a universal
model of statistical error.

5.2 Why a fuller decomposition is not estimated here

For coherent market cells, an expanded identity is

𝐵cohort
𝑡 = 𝐴𝑡 ∑

𝑚
𝑠𝑚𝑡𝑐𝑚𝑡𝐿𝑚𝑡, ∑

𝑚
𝑠𝑚𝑡 = 1. (4)

One may apply a Shapley allocation to the four blocks 𝐴, 𝑠, 𝑐, 𝐿, replacing each complete share vector
as a block so that its elements still sum to one. Averaging the marginal contribution over every block-
replacement order yields an exact total because each order telescopes from the old value to the new one.
The general weight on a subset 𝑆 preceding block 𝑗 is |𝑆|!(𝐾 − |𝑆| − 1)!/𝐾!. A change in the timing
residual from (3) remains a separate component. [4, 5]

Level-product Shapley calculations avoid logarithmic singularities when a cell total is zero, but
cannot recover an unobserved conditional length or paid-use share in an empty market cell. Hybrid
comparisons may require exactly those missing conditionals. The defensible options are observable
cell-total decompositions, justified aggregation, explicit bounds or an omitted allocation. This study
chooses the latter for market/use/duration effects. At aggregate 𝐴 = 0, 𝐽 is undefined; it is not set to
zero merely to force equation (1) through pandemic months.
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5.3 The production and resident-income bridge

For a specified paid-stayer segment, let compatible destination receipts be 𝐸𝑡 = (𝑂𝑡/𝑘𝑡)𝑦𝑡, where 𝑦 is
receipts per true paid person-night for that same segment and period. Let 𝑣 be direct domestic GVA
attributable to those receipts divided by 𝐸, and 𝑟 be a stated resident factor-income component divided
by that direct GVA. With a declared price index 𝑃 , define

𝐺𝑡 = 𝐸𝑡𝑣𝑡𝑟𝑡
𝑃𝑡

= 𝑂𝑡𝑦𝑡𝑣𝑡𝑟𝑡
𝑘𝑡𝑃𝑡

. (5)

Equation (5) is a bounded accounting construct, not a compiled tourism satellite account or a current
Saint Lucia estimate. Purchaser/basic-price valuation, foreign booking services, imported goods and
intermediate consumption must be reconciled before 𝑣 is meaningful. A nonnegative 𝑟 bounded by one
is imposed only for a specified nonnegative income component; it is not a general SNA law. Losses, net
subsidies, cross-border receipts and changes in the chosen pool can invalidate that share representation.
The treatment of capital consumption must be stated; this paper’s illustrative component is gross, with
no claim to net household disposable income.

A compatible departure-survey design estimates expenditure per trip as total weighted trip expenditure
divided by total weighted trips, and expenditure per person-night as the same weighted expenditure
divided by weighted person-nights for the same eligible trips. The latter is a ratio of totals, not the
unweighted mean of each respondent’s daily rate. A calendar-production comparison additionally needs
the period bridge. The retrieved public series do not supply that matched paid-stayer denominator, so
this paper does not publish a national paid-night spending yield or reinterpret expenditure divided by
all arrivals as a validated paid-stayer yield.

Domestic production and ownership income require separate treatment. A foreign-owned hotel resident
in Saint Lucia creates domestic GVA. Primary income accruing to nonresident owners, including relevant
reinvested earnings rather than cash transfers alone, enters the production-to-resident-income bridge.
It does not erase the domestic production already counted. The national identity is GNI = GDP +
net primary income from abroad; assigning part of that bridge to tourism requires information, not
subtraction of the whole economy’s external-income debit. [13, 34]

At producer level, output less all intermediate consumption gives value added. A hotel’s payment to
a local supplier is not an additional dollar of value added on top of that supplier’s wages, profit and
imported inputs. An indirect-effects accountmay include the supplier’s ownvalue added once; itmust not
sum supplier turnover with its embedded components. Imported inputs, nonresident booking services
and nonresident primary income are distinct flows. A single undifferentiated “leakage” subtraction risks
omitting boundaries and counting the same flow twice. [12]

For purchasing-power income, 𝑃 may be a household-relevant CPI. For real production, use appropriate
output/input deflation or national-accounts volume measures. One deflator does not establish both.
Taxes, transfers and distribution among households, corporations and government are further steps
between factor income and household disposable income. Historical SLPA retention-model coefficients
remain assumptions, not measured 2026 conversion rates. The earlier model is a useful policy starting
point, but it cannot supply the missing contemporary 𝑣 and 𝑟 by citation. [26, 35]
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5.4 Other segments and public costs

The paid-stayer component does not cover all tourism. Let 𝑈𝑡 collect other nonoverlapping resident-
income components, already expressed in the same real units. Then total defined income is 𝑇𝑡 = 𝐺𝑡 + 𝑈𝑡.
A synthetic example illustrates the consequence: 𝐺 falling from 100 to 90 while 𝑈0 = 20 and 𝑈1 lies
between 10 and 50 produces a total-income ratio between 0.833 and 1.167. A decline in one component
does not settle the aggregate.

A separately defined net account may be written 𝑁𝑡 = 𝑇𝑡 − 𝐶𝑡, where 𝐶 represents net public resource
costs in the same real units and under an explicitly chosen boundary. This is not a formula for GDPminus
public spending. Taxes can be transferswithin a residentwelfare boundary; tax expenditures depend on a
benchmark and are not cash grants; environmental and congestion effectsmay require physical constraints
or separate valuation. Costs already included in the income bridge must not be deducted again.

For rectangular level bounds, 𝑁𝑡 lies between 𝑇 −
𝑡 − 𝐶+

𝑡 and 𝑇 +
𝑡 − 𝐶−

𝑡 . A net ratio is appropriate only
with a positive baseline and justified joint constraints. If baseline net benefit is zero or negative, report
differences. The executed synthetic cost example has baseline income 100 and cost 10, with follow-up
income in [90,120] and cost in [5,30]. Net follow-up lies in [60,115] against baseline 90, leaving the sign
unresolved. None of these synthetic currency units is a Saint Lucia estimate.

6. Conditional bounds and the observations that matter

6.1 A sharp box result, with its conditions

Let 𝑜 = 𝑂1/𝑂0 and use capital letters for the ratios of the five other positive factors: 𝐾 = 𝑘1/𝑘0, 𝑌 =
𝑦1/𝑦0, 𝑉 = 𝑣1/𝑣0, 𝑅 = 𝑟1/𝑟0, 𝑄 = 𝑃1/𝑃0. The real resident-component ratio is

𝐻𝐺 = 𝐺1
𝐺0

= 𝑜𝑌 𝑉 𝑅
𝐾𝑄 . (6)

Proposition 3 (conditional sharp bounds). If the joint feasible set is the full Cartesian product of the stated
strictly positive closed intervals, then

𝐻𝐺 ∈ [𝑜𝑌 −𝑉 −𝑅−

𝐾+𝑄+ , 𝑜𝑌 +𝑉 +𝑅+

𝐾−𝑄− ] . (7)

Proof. The expression increases in 𝑌 , 𝑉 , 𝑅 and decreases in 𝐾, 𝑄. Therefore its extrema occur at the
displayed corners. Joint feasibility makes both corners attainable, proving sharpness. Continuity over
the connected positive rectangle supplies all intermediate values. □

The box must be distinguished from the country’s empirically supported identified set. If its ranges
are selected by the analyst without local validation, (7) is a sensitivity envelope. It is not a confidence
interval. Correlation, accounting identities or common survey weights can exclude its corners, making
it conservative. Zero or negative factors invalidate the logarithmic representation used below. Sampling
confidence sets require a separate simultaneous-coverage argument; individually 95% intervals do not
automatically form a 95% joint set. [15, 16]

For the observed rounded annual paid-night ratio 𝑜 = 2.41/2.79 = 0.863799, stable coverage and
conversion coefficients require nominal receipts per true paid night to rise 15.77% merely to hold the
defined nominal component constant. If household prices move by the revised annual CPI ratio, the
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required nominal yield increase becomes 36.86%, holding the other factors fixed. These are conditional
break-even requirements, not observed price increases or an assessment of policy success. They also
cannot be obtained by dividing all stay-over expenditure by a paid-accommodation-only denominator.
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Figure 5: The conditional recovery threshold. The observed annual night ratio anchors the diagram, but the other
factors are scenarios. The horizontal axis is K, the change in capture or measurement factor. The vertical axis is
combined real resident income per true paid night, YVR/Q. The boundary is YVR/Q=K/o; at stable K=1, the
required ratio is 1.1577.

6.2 A constructive non-identification result

Consider two synthetic economies with arrivals rising from 100,000 to 110,000 and published nights
falling from 1,000,000 to 900,000. Baseline capture is complete; yield is 100 currency units per true paid
night; the direct-GVA coefficient is 0.6 and the defined resident share 0.8. These three factors are held
constant. The follow-up price index is 1.1 against a baseline of 1. Trips are period-aligned, so the timing
residual is zero.

InWorldA, capture remains complete. True nights fall to 900,000 and the real resident component declines
18.18%. In World B, follow-up capture is 0.75. True nights are 1,200,000 and the same income component
rises 9.09%. Both worlds have feasible trip identities: with paid-use share 0.8, mean paid nights adjust to
the respective totals. They have identical published arrivals and nights but opposite income changes.

This proves non-identification from those two aggregates within the stated model. It does not establish
that coverage deteriorated in Saint Lucia. Stable coverage remains a feasible explanation, as do real
duration or use changes. The analytical obligation is to identify the observation that distinguishes those
explanations.
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−25 −20 −15 −10 −5 0 5 10 15
Change in constructed real resident factor income (%)

World A: full capture in both periods

World B: capture falls to 75%

-18.2%

+9.1%

Both worlds: arrivals +10%; published paid nights −10%

Figure 6: Identical published demand paths, opposite income outcomes. This is a constructed counterexample,
not an estimate of Saint Lucia’s reporting coverage. Yield and conversion factors are fixed; only follow-up capture
differs between the two worlds. Both use the same 10% price increase.

6.3 Compatible receipts can remove an apparent measurement need

Proposition 4 (accounting substitution). If compatible receipts 𝐸𝑡 are observed for the same segment and
period, and 𝑂𝑡 = 𝑘𝑡𝐵𝑡, 𝑦𝑡 = 𝐸𝑡/𝐵𝑡, then

𝑂𝑡
𝑘𝑡

𝑦𝑡 = 𝐸𝑡, 𝐻𝐺 = 𝐸1
𝐸0

𝑉 𝑅
𝑄 . (8)

Proof. Substitute 𝑂𝑡/𝑘𝑡 = 𝐵𝑡 and cancel 𝐵𝑡 against the denominator of 𝑦𝑡. Taking period ratios gives (8).
□

Coverage and yield still matter for accommodation management and the interpretation of nights, but if
uncertainty about the remaining coefficients is separable from coverage and yield, separately identifying
them cannot narrow this particular income bound once their compatible product is fixed. Frame or
yield information can still have indirect value when it constrains the remaining coefficients through
shared survey or accounting relationships. Treating them as independent unknowns after observing 𝐸
creates avoidable uncertainty. If receipts themselves have an interval, substitute that interval and its joint
constraints; do not assume exact receipts because a point estimate was published.

The cancellation fails when 𝐸 covers all stay-over visitors but 𝐵 covers only a paid segment, when booking
valuations differ, or when period assignment is incompatible. Saint Lucia’s published total expenditure
is therefore not automatically inserted into (8) as a validated paid-segment receipt measure. The practical
lesson is to repair the common population before purchasing a more detailed decomposition.

An executed illustration uses the observed 𝑜 only as a scale and hypothetical ranges 𝐾 ∈ [0.85, 1.05],
𝑌 ∈ [1.00, 1.45], 𝑉 ∈ [0.85, 1.10], 𝑅 ∈ [0.90, 1.10] and 𝑄 ∈ [1.10, 1.30]. Equation (7) gives [0.4841,1.6209].
Enumerating every corner reproduces it. These ranges can be realized by suitable positive baseline
levels, including baseline fraction 0.70 for 𝑘, 𝑣, 𝑟; that feasibility construction is not a measured retention
assumption.

Adding the hypothetical compatible-receipts ratio 𝐸1/𝐸0 = 1.10 yields [0.6473,1.2100]. The code obtains
the same result both by direct substitution and by linear optimization over log factors with the accounting
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equality − log𝐾 + log𝑌 = log(1.10/𝑜). Both intervals span one, so the additional observation improves
precision without resolving the direction. This is a useful failure case: more information need not be
enough.

7. Survey selection and measurement design

7.1 Why more responses may not repair the estimate

The IMF’s 2025 external-sector technical-assistance report recordsmaterial changes in visitor-expenditure
collection: earlier face-to-face collection, email recruitment using the Amber portal, interruption after
that portal ceased, and subsequent electronic-form and email arrangements. The report’s 2023 sample
and response diagnostics are reasons to examine representativeness, not a rule that a small sampling
fraction alone makes a survey biased. Its U.S. mirror exercise is a diagnostic scenario, not a universal
14% correction. It transfers trip-expenditure growth to a daily-expenditure comparison and also
raises questions about the 2019 baseline. This paper leaves official spending unadjusted and labels its
comparability problem. [33]

A synthetic experiment isolates selection. Half the population spends 100 and half 300 units, so the
population mean is 200. If response probabilities are 0.8 for low spenders and 0.2 for high spenders,
completed respondents have an expected mean of 140. Reversing those propensities produces 260. The
experiment draws 20,000 replicate samples of 200 and 800 completed responses in each case, using seed
23197449.

Under low-spender-favoured response, the simulated unweighted mean is 140.06 at 200 responses and
140.01 at 800. Its root mean squared error is 60.21 and 60.06 respectively. More responses reduce random
variation while retaining selection bias. An oracle inverse-probability-weighted Hájek mean, using the
true propensities known by construction, has simulatedmeans 199.62 and 199.90 and RMSE 8.95 and 4.41.
It is a finite-sample ratio estimator, not exactly unbiased. The reverse-selection experiment produces the
opposite naive bias; the complete results and Monte Carlo standard errors appear in Appendix B.
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Figure 7: More completed responses do not remove selection bias. Synthetic spending population mean=200;
low/high-spender response probabilities=0.8/0.2. Bars are Monte Carlo means over 20,000 replications. “Oracle
IPW” uses known response propensities and is not a claim that those probabilities are available in Saint Lucia.
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The operational response is a comparison sample with defensible recruitment, response-disposition
logging and relevant accommodation/spending strata. Weighting by source country alone cannot
guarantee correction if response depends on unmeasured spending within country. The experiment is
a mechanism demonstration, not an estimate of the IMF diagnostic’s magnitude or a validation of any
local weighting scheme.

7.2 A precision budget, not a promised verdict

Write the log income ratio as 𝑧 = log 𝑜 + ∑𝑗 𝑥𝑗, putting denominator factors into signed log form. For an
independent interval box 𝑥𝑗 ∈ [𝑙𝑗, 𝑢𝑗], the full width is 𝑊 = ∑𝑗(𝑢𝑗 − 𝑙𝑗). A measurement action 𝑎𝑗 has
a cost 𝑑𝑗(𝑎𝑗) and a justified maximum posterior width 𝑤𝑗(𝑎𝑗) for its factor. Its future centre is unknown.
A minimum-cost precision design solves

min
𝑎1,…,𝑎𝑚

∑
𝑗

𝑑𝑗(𝑎𝑗) subject to ∑
𝑗

𝑤𝑗(𝑎𝑗) ≤ 𝜖. (9)

The budget-constrained version minimizes the width subject to a cost ceiling. A finite menu can be
exhaustively enumerated. Shared fieldwork costs, common information and overlapping actions must
be represented as bundles or constraints; they cannot be counted as independent savings.

Proposition 5 (precision certificate). If each action guarantees its stated width for every possible returned
observation and the valid joint posterior set lies within the resulting interval product, its log-ratio image
has width no greater than the sum in (9). Exhaustive enumeration returns a globally least-cost feasible
combination.

Proof. The width of the sum over the full Cartesian product equals the sum of its widths. Restricting the
feasible set cannot enlarge the image. Enumeration evaluates every admissible candidate, so no cheaper
feasible candidate is omitted. □

This result does not establish that a particular sample size will attain the assumed width. Bias, frame
coverage and sampling uncertainty require their own evidence. The action-to-precision relationshipmust
be learned from a pilot and validated before the optimization becomes a budget recommendation.

Proposition 6 (precision and a reporting threshold). Let 𝜏 be a log-ratio decision threshold. If the true 𝑧 is
at least 𝛿 > 0 from 𝜏 , and a valid posterior interval containing 𝑧 has full width 𝑊 < 𝛿, the entire interval
lies on the correct side of 𝜏 .
Proof. If 𝑧 ≥ 𝜏 + 𝛿, its lower endpoint is at least 𝑧 − 𝑊 > 𝜏 . If 𝑧 ≤ 𝜏 − 𝛿, its upper endpoint is at most
𝑧 + 𝑊 < 𝜏 . Conversely, when 𝑊 ≥ 𝛿, the valid interval [𝜏 , 𝜏 + 𝑊] can contain 𝑧 = 𝜏 + 𝛿 without lying
strictly above the threshold. Thus the strict-width condition is sharp without additional restrictions. □

Without a minimum-distance assumption, no positive finite precision can guarantee a strict growth-or-
decline classification for every possible truth near the threshold. A decision programme must permit
“unresolved.” It can buy information, not a favourable sign. A log margin log(1.10) means a ratio at least
1.10 or at most 1/1.10, not an exactly symmetric plus/minus ten percent band.

7.3 Executed hypothetical measurement frontier

The demonstration uses five factors and three actions per factor, yielding 35 = 243 combinations. No
action leaves its initial full log width unchanged; the two collection levels reduce it to 40% and 5%.
Hypothetical costs in person-days are: coverage (0,4,9), yield (0,6,13), GVA coefficient (0,10,22), resident
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share (0,8,18), and prices (0,2,4). These are transparent algorithm inputs, not quotations from CSO or
validated staffing estimates.

The initial full log width is 1.20843. All strongest actions cost 66 hypothetical person-days and reduce it
to 0.06042. Under the stipulated attainable widths, the least-cost design satisfying a log(1.10) separation
requirement uses all five strongest actions. A log(1.20) requirement costs 54 days, using the intermediate
GVA-coefficient action and strongest actions elsewhere. Even the 66-day programme cannot meet a
log(1.05) requirement. Appendix B supplies the action table and selected frontier points; the code
enumerates every combination and every integer budget.
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Figure 8: A conditional cost–precision frontier. Costs and attainable widths are wholly hypothetical. The curve
minimizes full log-interval width at each budget, without assuming where the observations will place the interval.
The horizontal lines are separation targets used in Proposition 6, not confidence levels or forecasts of a favourable
result.

If compatible receipts are already known, and the remaining coefficient uncertainty is separable, the
appropriate optimization no longer pays separately to resolve 𝐾 and 𝑌 for the aggregate income
expression. Where a frame audit also constrains 𝑉 or 𝑅, its indirect information value must remain in
the design. The remaining sufficient inputs are the receipt ratio and the 𝑉 , 𝑅, 𝑄 account. In the present
demonstration, only the separate-factor frontier is priced; no unsupported cost is assigned to a joint
receipts survey. A real procurement decision must compare its observed fieldwork cost and attainable
uncertainty with the alternative modules. The accounting-substitution result explains why the ranking
can change before any sophisticated optimization is run.

8. An executable programme for Saint Lucia

8.1 Use the institutional architecture already available

The Tourism Development Act, No. 1 of 2024, includes a Tourism Information Database and information-
collection machinery in Part VIII, sections 146–148. The official April 2024 Gazette lists a commencement
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order, and a government notice states commencement on 15 April 2024. A June 2026 order paper
subsequently lists an amendment bill. The retrieved materials do not certify the full consolidated legal
position after that bill. The first implementation deliverable should therefore be a signed consolidation,
commencement and data-sharing review, rather than an unsupported assertion of unrestricted collection
powers. Existing low-risk metadata publication need not await a new survey. [36–39]

CSO should own statistical definitions and reconciliation; tourism data custodians and SLTA should
supply the operational returns and visitor fieldwork; Finance should convene the decision and resource
review. National-accounts and external-sector expertise, including ECCB support where available,
should determine the production and resident-income bridge. These are proposed responsibilities, not
certifications that every data agreement, staff position or appropriation already exists.

Confidentiality must be designed into the work. Identifiable linkage keys should remain with authorized
custodians, with purpose-specific access, minimum fields, a linkage log and a retention/deletion
schedule. Public releases should use disclosure-reviewed aggregates. Small-cell counts alone are
insufficient: dominance, complementary suppression, repeated-release differencing and local knowledge
can also identify respondents. The programme must not promise a statistical/enforcement firewall
unless the applicable legal agreement actually provides it. [36, 40]

8.2 Four products with explicit acceptance tests

Monthly physical account. Report border stay-over arrivals, covered nonresident guest-person nights,
room nights separately, operating capacity, source/frame version and revision status. Provide a matched-
frame bridge when operators enter or leave reporting. The acceptance test is that users can reproduce the
published comparison and understand which population changed.

Quarterly visitor-yield account. Collect arrival/departure dates, residence, purpose, party size,
accommodation sequence including unpaid nights, spending by category, package/prepayment
components and booking channel. Record invitations, contact outcomes and response by relevant
strata. Distinguish departing-trip expenditure from calendar production. The acceptance test is
a documented sample/weighting procedure, explicit unresolved selection risks and compatible
numerator/denominator populations.

Annual experimental production-and-income bridge. Reconcile visitor receipts with output, domestic
and imported intermediate inputs, resident compensation, operating or mixed income, capital
consumption and nonresident primary-income accrual. Keep direct, indirect and induced effects
separate. The acceptance test is a table with named missing bridges and consistent valuation, not a single
attractive retention percentage.

Quarterly delivery and distribution card. Track jobs versus persons, hours and real earnings where the
survey permits; supplier payment and delivery outcomes; distinct fiscal receipts and relief estimates; and
resident service reliability in tourism-intensive areas. Administrative payroll is not automatically total
tourism employment, and industry employment is not employment caused by tourism. The acceptance
test is a visible link between the intervention, intended beneficiary and measured outcome.
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Deadline from funded
start

Accountable lead,
proposed Concrete output Decision enabled

30 days CSO and tourism
Permanent Secretary;
Finance convenes

Definition and revision
protocol; source inventory;
signed legal/data-sharing
review; correction route

State which comparisons
are supported and
authorize feasible
collection

90 days CSO/SLTA research leads
and operator-register
custodian

Reconciled
accommodation frame;
comparison departure
pilot; nonresponse log;
measured staff time and
costs

Distinguish coverage from
within-frame change;
select the next useful
measurement

180 days CSO national
accounts/external-sector
teams; Finance and
authorized custodians

Experimental
spending/production
bridge; workforce
coverage audit;
incentive-use linkage
feasibility

Test the value account and
authorize bounded,
evaluable policy pilots

365 days Finance and Tourism
accounting officers; CSO
technical signoff

Annual reconciliation
pack; independent
reproduction; actual costs;
keep/change/stop
decisions

Scale useful modules, end
duplicate collection and
fund the next cycle

The programme should ask operators for a fact once, accept secure administrative exports when lawful,
retain a short monthly core and rotate the detailed module. Test burden with small guesthouses as well
as large hotels. Record supervision, transport/access, translation, cleaning and nonresponse-follow-up
costs alongside interview time. The cheapest completed interview may systematically exclude the visitor
or business most important to the uncertainty.

8.3 Connect the finding to an intervention

If the problem is coverage, publish a series bridge and repair the frame before describing a reporting
change as lost demand. A registry or platform listing is not automatically an operating room, a separate
dwelling or a completed stay.

If compatible data establish shorter paid stays, test a longer-stay offer in a bounded market and season.
Before launch, define a credible comparison, discount cost, displacement of visitors who would have
stayed anyway, supplier and labour outcomes, service capacity and an expiry rule. Gross bookings or a
before–after arrival increase do not establish additional resident benefit.

If reported yield rises but resident benefit remains uncertain, collect the wage, input and ownership-
income bridge. A supplier-linkage pilot should test reliable contracts, qualification support, aggregation
and payment times against delivered local value added and supplier net income. Neither foreign
ownership nor local purchasing alone proves the income outcome.

If public services bind, apply resident service floors alongside the financial analysis. Water reliability,
waste, access and housing pressure can worsen while private receipts rise. The SLHTA report documents
the relevance of industry water, energy and supplier concerns, but does not estimate tourism’s
incremental effect on household services. Treat those causal links as questions to measure. [32]
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If an incentive is due for renewal, disclose its legal basis, purpose, award identifier, actual use, benchmark
tax expenditure and feasible alternatives. Conditions and evaluation requirements should be prospective
and lawful. Counts of concession orders do notmeasure revenue forgone, investment additionality or jobs
caused. A change in an aggregate income series also cannot establish the return on a particular incentive.
[41]

8.4 Governance disciplines that change the work

Institutional Intervention Readiness requires the collection redesign to identify what the current system
does, who depends on it and what fallback preserves necessary calibration during transition. RIPPLE-
4 directs attention to responses to the chosen metric: a paid-night target may encourage discounts or
reporting changes; visitors and firms may adapt; pressure can spread to utilities, suppliers and labour;
longer commitments can alter future fiscal and resource exposure. These are mechanisms to investigate,
not measured effects supplied by a framework. [42, 43]

PITONS supports a versioned decision record with an owner, evidence boundary, delivery milestones
and an explicit adapt/scale/hold/stop rule. It is an independent proposed standard, not an assertion
of Government adoption. The related employment-intensity work supports looking beyond output to
jobs, hours and earnings; the inflation research supports keeping price periods and purchasing-power
questions aligned. These papers supply complementary governance and measurement reasoning. None
supplies an observed 2026 tourism retention coefficient. [44–46]

9. Limits, failure cases and what remains unresolved

The principal empirical result is an official-publication audit and descriptive reconstruction. The public
evidence retrieved does not contain a monthly national paid-night panel, a fully documented current
reporting frame, a matched market/accommodation/stay matrix, a contemporary compiled TSA bridge,
or an ownership-linked tourism resident-income account. This is a statement about retrieved evidence,
not proof that agencies possess no unpublished information.

Themethod deliberately fails to declare an income directionwhen the feasible range crosses the threshold.
Its illustrative intervals are not local estimates; its action costs and attainable widths are hypothetical;
and the survey experiment knows propensities that a real statistical office must estimate or bound.
A hypothetical coverage decline demonstrates possibility, not its occurrence. Independently feasible
endpoints can become infeasible under accounting or common-source constraints. Positive-product
methods cannot silently absorb negative net income, unrestricted additive error or mismatched periods.

The expenditure series spans survey-method changes. Deflation cannot repair those changes. The 2025
GVA estimate is preliminary, and industry GVA is neither all tourism nor solely tourism. A national
income gain could coexist with losses for particular workers, districts or households; average CPI also
need not represent their individual consumption baskets. Fiscal and environmental costs cannot be made
commensurate merely by inserting an arbitrary deduction.

The literature audit is targeted and access-limited. It supports a restrained application claim, not a claim to
have exhausted every relevant paper. Comparative destinations are used as methodological precedents
rather than merged into an international ranking, because populations, reporting frames and vintages
were not sufficiently harmonized for that purpose. A causal policy evaluation would require a separate
identification design and usable treatment/comparison data.
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10. Conclusion: a reporting rule and an action rule

Saint Lucia’s annual arrivals recovery is real in the published record, but it does not settle the paid-
night, production or resident-income questions. The same record shows fewer paid nights than in 2019 
and higher preliminary real accommodation-and-food-services GVA. Exact decomposition locates the 
accounting divergence in published-night intensity, while the data do not separate duration, use, coverage 
and timing. Three disputed January–July endpoints remain unauthenticated; the 2019 arrival endpoint 
is verified.

The contribution established here is a reconciled, reproducible local evidence base and a worked decision 
protocol. The protocol preserves accounting populations, demonstrates conditional bounds and their 
failure cases, uses compatible receipts to eliminate redundant uncertainty, and connects a validated 
precision target to a finite measurement c  hoice. The mathematical ingredients are s tandard; their use 
here makes a practical public-statistics problem inspectable.

Reporting rule: for a declared target and comparator, report a gain only when the defensible lower ratio 
bound exceeds one, a decline only when the upper bound is below one, and “unresolved” otherwise. State 
whether the bounds come from evidence, maintained assumptions or an illustrative scenario.

Action rule: publish the common definitions n ow; pilot the missing m easurements; price their actual 
full cost; and collect the observation that can change the decision. Where the economic case remains 
unresolved, use reversible, bounded interventions with service constraints, credible comparisons and 
review dates. Scale support when additional resident benefit is demonstrated against a feasible 
alternative, not merely when an arrival or night target is met.
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Appendix A. Complete numerical inputs

These transcriptions, the explicit synthetic constants and the code inAppendix E reproduce the numerical
findings without access to confidential data. The PDF also contains an embedded reproducibility ZIP
with machine-readable inputs and scripts; the printed tables remain usable independently. Blank source
cells are shown as NA. Dates, measurement boundaries and revisions are part of the inputs, not optional
annotations.

A1. Common-vintage annual visitor indicators

ESR2025 Table 5. Nights are million paid person-nights; expenditure is nominal EC$ million; occupancy
is percent; published mean stay is days. These columns are not assumed to share the population required
to interpret nights/arrivals as mean stay.

Year Arrivals Paid nights Expenditure Occupancy Mean stay

2011 312404 2.13 1500.0 58.3 8.9
2012 306801 2.22 1553.4 62.3 8.5
2013 318626 2.35 1712.7 64.6 8.9
2014 338158 2.46 1960.2 68.4 8.8
2015 344908 2.4 2012.7 70.0 8.7
2016 347872 2.31 1914.5 61.7 8.5
2017 386127 2.56 2134.8 NA 8.3
2018 394780 2.68 2342.9 NA 8.4
2019 423736 2.79 2604.5 71.1 8.0
2020 130781 1.04 NA 37.3 8.8
2021 199347 1.6 1524.1 48.8 8.7
2022 356237 2.57 2841.4 70.4 8.7
2023 380791 2.44 3067.6 69.1 7.9
2024 435659 2.58 3603.9 73.4 7.4
2025 426676 2.41 3434.5 71.7 7.2

A2. Industry GVA and annual prices

Industry values are EC$ million at constant 2018 prices, ESR2025 Table 2. Published components may
differ from their sum because of rounding; combined values are preserved. CPI is the arithmetic mean of
the revised monthly all-item indices below.

Year
Accommodation +
food Accommodation Food services Annual mean CPI

2019 1160.6 1076.7 83.9 101.342500
2020 408.3 341.0 67.2 101.490833
2021 640.9 584.7 56.2 105.334167
2022 1075.0 1003.7 71.3 115.530833
2023 1209.8 1134.4 75.3 120.010000
2024 1339.6 1259.7 79.9 119.000000
2025 1273.7 1194.5 79.2 119.810000

Kevin L. Michel · October 2026 27



Saint Lucia Policy Analysis Tourism recovery and resident income

A3. All 132 monthly arrival observations

Selected source vintages: ESR2018 for 2015–2018, ESR2023 for 2019–2021, ESR2025 for 2022–2025. Every
selected monthly sum reconciles to the annual total. No interpolation is used.

Year Jan Feb Mar Apr May Jun

2015 31541 32083 34595 31200 29658 26347
2016 30661 31637 35069 30104 29813 25855
2017 31649 33402 35427 34322 31436 31312
2018 32755 35536 41741 32555 32277 31318
2019 34546 38166 41674 36828 34354 34040
2020 33675 39638 18086 0 0 0
2021 6357 4870 8004 9555 14339 21357
2022 21864 26828 32119 30661 28618 30694
2023 34066 34638 39318 34539 33339 27028
2024 36863 38837 44561 37588 36375 38394
2025 36196 38062 41601 37546 35413 33646

Year Jul Aug Sep Oct Nov Dec

2015 32481 27822 17468 23745 25821 32147
2016 33381 29991 18169 24251 25254 33687
2017 38291 33400 20049 27967 29962 38910
2018 37844 34168 18745 25991 30422 41428
2019 42773 36342 21608 26923 32913 43569
2020 1959 3261 4122 7890 7766 14384
2021 25440 20569 14896 20545 23678 29737
2022 39145 32618 19527 25382 29952 38829
2023 31496 27366 21142 26475 32887 38497
2024 41476 34895 20273 30408 33883 42106
2025 40930 35596 19698 30217 36255 41516

A4. Revised CPI inputs

January 2018=100. These annual-flow diagnostics use the arithmetic mean of all twelve months, not a
December-to-December inflation rate. Data extend to 2025 for the core analysis.

Year Jan Feb Mar Apr May Jun

2019 102.23 102.06 101.52 100.32 100.75 100.82
2020 101.17 101.2 100.57 100.16 100.26 100.54
2021 102.87 103.27 102.75 103.38 104.58 105.11
2022 111.52 111.65 112.51 112.74 113.74 114.93
2023 119.32 120.23 120.46 120.02 119.29 119.65
2024 120.18 120.7 118.75 118.04 118.0 117.64
2025 120.37 120.88 119.9 119.76 119.15 119.98
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Year Jul Aug Sep Oct Nov Dec

2019 101.5 101.46 101.73 101.69 101.45 100.58
2020 101.19 101.67 102.43 102.76 102.92 103.02
2021 105.83 106.41 106.92 106.75 107.52 108.62
2022 116.64 117.5 117.88 118.46 119.29 119.51
2023 119.48 119.91 120.6 120.84 120.46 119.86
2024 118.9 118.69 118.04 118.04 120.03 120.99
2025 119.61 119.8 119.47 119.55 119.38 119.87

A5. Disjoint source markets used in the comparison

ESR2025 Table 7; Europe includes its published subcategories, which are not added again. “Origin” is the
source wording and should not silently be redefined as citizenship.

Year USA Canada Europe Caribbean Other

2019 191719 40872 101018 83493 6634
2024 247191 35709 92338 54095 6326
2025 258156 32355 76416 54051 5698

A6. Claims and partial 2026 evidence

Period / measure Value Status

Jan–July 2019 arrivals 262381 Authenticated: ESR2023 Table 6
Jan–July 2019 paid nights 1718900 Claim; unverified
Jan–July 2026 arrivals 268842 Claim; unverified
Jan–July 2026 paid nights 1588628 Claim; unverified
April 2026 arrivals 40752 Official SLTA release, 1 June 2026

The screenshot source was supplied for the earlier investigation. Its relative timestamp and truncated
Facebook address do not authenticate a permalink or publication date. It is archived as a claim source.
Conditional arithmetic yields +2.46245% arrivals and −7.57880% paid nights, and an 8.20028% nominal-
yield break-even increase. These values are excluded from the principal national results.

Attributed 2026 month Arrivals

1 37651
2 38576
3 42105
4 40752
5 35667
6 33340

The latter table is SLTA-branded but hosted by Tourism Analytics. It is retained separately and is not
substituted for the direct primary monthly panel.
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Appendix B. Executed results and experiment specification

B1. Descriptive allocations

Comparison Arrival contribution Intensity contribution Total change

2019–2025 17981.925342 -397981.925342 -380000
2024–2025 -51968.347581 -118031.652419 -170000
2019–2024 74556.612847 -284556.612847 -210000

Units are published paid person-nights, computed from rounded million-night inputs. Excess decimal
places here support reproduction, not a claim of observational precision. The manuscript rounds the
allocations appropriately.

B2. Survey-selection experiment

Seed=23197449; 20,000 replications in every row. Population spend is 100 or 300 with equal shares; n
counts completed responses. IPW is the oracle normalized Hájek estimator. MCSE is the Monte Carlo
standard error of the reported mean, not uncertainty about Saint Lucia spending.

n Low/high response Estimator Mean Bias RMSE MCSE

200 0.8/0.2 Naive 140.0591 -59.9409 60.2117 0.04034
200 0.8/0.2 Oracle IPW 199.6156 -0.3844 8.9526 0.06325
200 0.2/0.8 Naive 259.9222 59.9222 60.1912 0.04019
200 0.2/0.8 Oracle IPW 200.3520 0.3520 8.9238 0.06305
800 0.8/0.2 Naive 140.0076 -59.9924 60.0584 0.01991
800 0.8/0.2 Oracle IPW 199.8956 -0.1044 4.4086 0.03117
800 0.2/0.8 Naive 260.0010 60.0010 60.0676 0.01999
800 0.2/0.8 Oracle IPW 200.1188 0.1188 4.4261 0.03129

B3. Hypothetical factor and action inputs

Factor bounds, person-day costs and reductions are entirely assumed for the methods demonstration.
None is a measured national parameter or a quoted collection budget. Each action reduces the original
full log width to 100%, 40% or 5%, respectively.

Factor ratio Lower Upper Initial full log width Costs: 0 / 1 / 2

K 0.85 1.05 0.211309 0 / 4 / 9
Y 1.0 1.45 0.371564 0 / 6 / 13
V 0.85 1.1 0.257829 0 / 10 / 22
R 0.9 1.1 0.200671 0 / 8 / 18
Q 1.1 1.3 0.167054 0 / 2 / 4
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Budget Least full log width Actions K,Y,V,R,Q

0 1.208427 0,0,0,0,0
10 0.826787 0,1,0,0,2
20 0.626043 2,1,0,0,2
30 0.449552 1,2,0,1,2
40 0.294854 1,2,1,1,2
50 0.220896 2,2,1,1,2
54 0.150662 2,2,1,2,2
60 0.130656 2,2,2,1,2
65 0.118890 2,2,2,2,1
66 0.060421 2,2,2,2,2

All 243 action combinations were evaluated. The smallest possible width is 0.060421327. A strict
log(1.05)=0.048790164 target is infeasible; log(1.10)=0.095310180 requires 66 days; log(1.20)=0.182321557
requires 54 days. These are conditional precision certificates. All future intervals must be recentered on
the actual observations.
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Appendix C. Source and revision audit

C1. Primary numerical and claim sources

All entries were retrieved on 6 October 2026. SHA-256 identifies the archived bytes. Archive names are
relative to the reproducibility source record. Multiple table records can legitimately share a PDF/hash.
Undated material is not assigned a fabricated release date.

esr2025_t5. Economic and Social Review 2025: Selected Visitor Statistics. Government of Saint Lucia,
Department of Finance, Research and Policy Unit. URL: https://www.finance.gov.lc/resources/downl
oad/2256. Reference period: 2011–2025. Release/date status: 2026-03-23 (resource catalogue timestamp;
not a separately dated statistical release). Locator: Appendix Table 5, printed page 104, PDF viewer page
121 (zero-based 120); tourism chapter pages 22–27.

Units and population: persons/visits; paid bednights in millions; EC$ million nominal; days; percent;
Stay-over tourists; paid hotel nights; estimated stay-over spending; hotel occupancy. Coverage: Table 5
nights are described as paid hotel bednights in the tourism chapter. The exact establishment reporting
frame is not supplied. Revisions: 2019 and 2024 marked revised; 2025 preliminary. Hotel classifications
amended from 2019. Missingness: 2020 spending unavailable; 2017–2018 occupancy unavailable; cruise
spending unavailable from 2018.

Archive: sources/esr2025.pdf. SHA-256: b110db2e4e79800768376619aa1a762e3fda065ea6bb404c71e43e7
00f03369c.

esr2025_t6. Economic and Social Review 2025: Monthly Arrivals by Category. Government of Saint Lucia,
Department of Finance, Research and Policy Unit. URL: https://www.finance.gov.lc/resources/downl
oad/2256. Reference period: 2022–2025. Release/date status: 2026-03-23 (resource catalogue timestamp;
not a separately dated statistical release). Locator: Appendix Table 6, printed page 105, PDF viewer page
122 (zero-based 121).

Units and population: Stay-over arrival events / person-visits; Nonresident stay-over tourists. Coverage:
Monthly arrivals, distinct from a calendar flow of guest-nights. All publishedmonths retained. Revisions:
2024 revised; 2025 preliminary. Missingness: No month missing in 2022–2025.

Archive: sources/esr2025.pdf. SHA-256: b110db2e4e79800768376619aa1a762e3fda065ea6bb404c71e43e7
00f03369c.

esr2025_t7. Economic and Social Review 2025: Stay-over Tourist Arrivals by Country of Origin.
Government of Saint Lucia, Department of Finance, Research and Policy Unit. URL: h t t p s :
//www.finance.gov.lc/resources/download/2256. Reference period: 2012–2025. Release/date
status: 2026-03-23 (resource catalogue timestamp; not a separately dated statistical release). Locator:
Appendix Table 7, printed page 106, PDF viewer page 123 (zero-based 122).

Units and population: Stay-over arrival events / person-visits; Stay-over tourists grouped by origin.
Coverage: Top-level USA, Canada, Europe, Caribbean and Other categories are disjoint; European
subgroups are not added again. Revisions: 2025 preliminary; earlier flags as published. Missingness: No
market-specific paid nights, duration or spending table retrieved.

Archive: sources/esr2025.pdf. SHA-256: b110db2e4e79800768376619aa1a762e3fda065ea6bb404c71e43e7
00f03369c.

esr2025_t2. Economic and Social Review 2025: Gross Domestic Product by Economic Activity at Constant
2018 Prices. Government of Saint Lucia, Department of Finance, Research and Policy Unit. URL: https:
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//www.finance.gov.lc/resources/download/2256. Reference period: 2006–2025. Release/date status:
2026-03-23 (resource catalogue timestamp; not a separately dated statistical release). Locator: Appendix
Table 2, printed page 101, PDF viewer page 118 (zero-based 117).

Units and population: EC$million at constant 2018 prices; Resident producer units in the accommodation
and food-services industries. Coverage: Industry GVA includes services purchased by residents and
excludes visitor purchases in other industries. It is not tourism direct GVA. Revisions: 2006–2024 revised;
2025 preliminary and based on quarterly estimates. Missingness: Tourism shares and ownership-linked
resident-income allocations are not provided.

Archive: sources/esr2025.pdf. SHA-256: b110db2e4e79800768376619aa1a762e3fda065ea6bb404c71e43e7
00f03369c.

esr2023_t6. Economic and Social Review 2023: Monthly Arrivals by Category. Government of Saint Lucia,
Department of Finance, Research and Policy Unit. URL: https://www.finance.gov.lc/resources/downl
oad/2208. Reference period: 2019–2023. Release/date status: 2024-04-30 (resource catalogue timestamp).
Locator: Appendix Table 6, printed page 108, PDF viewer page 123 (zero-based 122).

Units and population: Stay-over arrival events / person-visits; Nonresident stay-over tourists. Coverage:
All months selected for 2019–2021; ESR2025 provides the newer 2022–2025 data. Revisions: 2021 and 2022
revised; 2023 preliminary. Missingness: No missing monthly stay-over values in 2019–2021; April–June
2020 are explicitly zero.

Archive: sources/esr2023.pdf. SHA-256: 3cb591fdae068280ca36325bfa0f6c4871c56b6640c10d392521e6c
952344bf0.

cso_monthly. Tourist Arrivals Monthly 2010 to 2023. Central Statistical Office of Saint Lucia; underlying
sources SLTB, SLASPA and CSO. URL: https://stats.gov.lc/subjects/economy/tourism/tourist-
arrivals-monthly-2010-to-2023/. Reference period: 2010–2023. Release/date status: 2024-05-16 (table
last-updated date). Locator: Main HTML table, twelve month rows and annual total.

Units and population: Stay-over arrivals; Tourists recorded in the published table. Coverage: Retained
for revision audit only; ESR2018 provides canonical 2015–2018 observations. Revisions: 2017 monthly
sum 386,327 versus stated 386,127; July 2019 is 42,778 versus ESR 42,773; older 2020 total 130,695 versus
revised 130,781. Missingness: The entire 2021 column is missing (..); it is not imputed.

Archive: sources/cso_monthly_2010_2023.html. SHA-256: e448e373be342c57adfe2568959e662abea501a0
60863a57f5ab759d3f428bb8.

cso_selected. Selected Visitor Statistics, 2012 to 2023. Central Statistical Office of Saint Lucia. URL: https:
//stats.gov.lc/subjects/economy/tourism/selected-visitor-statistics-2012-to-2023/. Reference period:
2012–2023. Release/date status: 2024-05-16 (table last-updated date). Locator: Main HTML table.

Units and population: Arrivals; million paid nights; EC$ million; days; percent; Published tourism
indicators. Coverage: Used for the revision audit only. Revisions: 2020 nights: 1.01 versus ESR2025 1.04
million. 2023 nights: 2.52 versus ESR2025 2.44 million. 2019 mean stay: 8.1 versus ESR2025 8.0 days.
Missingness: 2020 expenditure missing; selected occupancy cells unavailable.

Archive: sources/cso_selected_2012_2023.html. SHA-256: f6704019d5ea4f03304fb6292744b407171e1be
267ec7af128d111a9aafeac10.

cso_cpi2018_2021. CPI Summary – Monthly Release – 2018 to 2021 (Revised). Central Statistical Office of
Saint Lucia. URL: https://stats.gov.lc/subjects/economy/prices-and-price-indices/cpi-summary-
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monthly-release-2018-to-2021/. Reference period: 2018–2021. Release/date status: Separate release date
not stated; webpage modified 2026-04-21.. Locator: All Item Index monthly rows.

Units and population: Index: January 2018 = 100; weights labelled February 2016.; Household
consumption basket. Coverage: All-items CPI is used as a consumption purchasing-power deflator, not
as a tourism production price index. Revisions: Explicitly revised summary; preferred to unreconciled
standalone annual pages. Missingness: No missing months in 2019–2021.

Archive: sources/cso_cpi_revised_2018_2021.html. SHA-256: 0531bb109610bb19eeff11c05ef729beae20
849ff6d65691936f6b7813a2d36e.

cso_cpi2022_2026. CPI Summary –Monthly Release – 2022 to 2026 Q2 (Revised). Central Statistical Office
of Saint Lucia. URL: https://stats.gov.lc/subjects/economy/prices-and-price-indices/cpi-summary-
monthly-release-2022-to-2026-q2/. Reference period: 2022–June2026. Release/date status: Separate
release date not stated; see webpage metadata.. Locator: All Item Index monthly rows.

Units and population: Index: January 2018 = 100; weights labelled February 2016.; Household
consumption basket. Coverage: All-items CPI. Complete annual observations 2022–2025; only January–
June available for 2026. Revisions: Explicitly revised summary; annual means round to ESR2025 Table
30 values for 2023–2025. Missingness: No missing months in 2022–2025; 2026 after June absent.

Archive: sources/cso_cpi_revised_2022_2026.html. SHA-256: 9045bfcba5f5cd6dde60ac86e840c11044ba
37a34d40544e3304be05d6cb1d0d.

slta_april2026. Unprecedented April growth for Saint Lucia tourism in 2026. Saint Lucia Tourism
Authority / Government of Saint Lucia. URL: https://tourism.govt.lc/news/unprecedented-april-
growth- for- saint- lucia- tourism- in-2026. Reference period: April 2026 and January–April 2026.
Release/date status: 2026-06-01. Locator: Dated news release body.

Units and population: Stay-over arrivals and percentage change; Stay-over tourists. Coverage: April
40,752 and 8.5% year-on-year growth; January–April growth 3.7%. All monthly levels are not supplied.
Revisions: Revision status not stated. Missingness: No July data or paid nights.

Archive: sources/slta_april_2026.html. SHA-256: d451ccef33a975a56c301c9554901f9e02b4f404d04a03
c0543c98fb1f7813fe.

ta_june2026. Saint Lucia: Stayover Arrivals by Month, June 2026. Tourism Analytics (secondary host);
table attributes SLTA. URL: https://tourismanalytics.com/uploads/1/2/0/4/120443739/slu-month-
june-2026_orig.png. Reference period: January–June 2026. Release/date status: Not stated; discussed in
a host article dated 2026-08-01.. Locator: Full image of monthly table.

Units and population: Stay-over arrivals; Stay-over tourists. Coverage: Preliminary six-month table with
SLTA attribution, not retrieved from an SLTA-controlled URL. Revisions: Preliminary. Missingness: July
2026 not available.

Archive: sources/slta_attributed_june2026.png. SHA-256: ad3908d41a831da36f517144a8d96c054696cf
64e8c7b6b3d0af1815091766a7.

ta_page. Saint Lucia Tourism Performance Statistics 2026. Tourism Analytics. URL: https://tourismana
lytics.com/saintlucia-statistics.html. Reference period: Various historical and current tourism tables.
Release/date status: Not stated; rolling page.. Locator: Historical monthly table and linked images.

Units and population: Various tourism statistics; Arrivals and accommodation records in linked tables.
Coverage: Secondary host with attributed source images. Revisions: Various vintages. Missingness: Not

Kevin L. Michel · October 2026 34

https://stats.gov.lc/subjects/economy/prices-and-price-indices/cpi-summary-monthly-release-2018-to-2021/
https://stats.gov.lc/subjects/economy/prices-and-price-indices/cpi-summary-monthly-release-2018-to-2021/
https://stats.gov.lc/subjects/economy/prices-and-price-indices/cpi-summary-monthly-release-2022-to-2026-q2/
https://stats.gov.lc/subjects/economy/prices-and-price-indices/cpi-summary-monthly-release-2022-to-2026-q2/
https://tourism.govt.lc/news/unprecedented-april-growth-for-saint-lucia-tourism-in-2026
https://tourism.govt.lc/news/unprecedented-april-growth-for-saint-lucia-tourism-in-2026
https://tourismanalytics.com/uploads/1/2/0/4/120443739/slu-month-june-2026_orig.png
https://tourismanalytics.com/uploads/1/2/0/4/120443739/slu-month-june-2026_orig.png
https://tourismanalytics.com/saintlucia-statistics.html
https://tourismanalytics.com/saintlucia-statistics.html


Saint Lucia Policy Analysis Tourism recovery and resident income

a continuous primary panel.

Archive: sources/tourism_analytics.html. SHA-256: 7d9912ebacfb2e217ecc031f66a02be878ceaa67f385
274b37eb3c303070938c.

slhta202526. SLHTA Annual Report 2025/26. Saint Lucia Hospitality and Tourism Association. URL:
https://slhta.com/wp-content/uploads/2026/06/SLHTA-Annual-Report-2025-26_compressed.pdf.
Reference period: 2025/26 association year. Release/date status: 2026-06-17 (presented at the annual
general meeting). Locator: PDF page 4 presentation date; pages 29–34 policy work.

Units and population: Association activity narrative and EC$ financial statements; Association
membership and its own finances. Coverage: Industry account of water, energy, workforce and supplier
constraints. Revisions: Not a national statistical release. Missingness: No exact four disputed endpoints
or January–July 2026 paid-night series.

Archive: sources/slhta202526.pdf. SHA-256: 58ed75322c749aad577ec7ca4406fa8251cd8fc9222a6959afc
368086ec4b843.

digest2019. Annual Statistical Digest 2019. Central Statistical Office of Saint Lucia. URL: https://stats.
gov.lc/wp-content/uploads/2021/06/Annual-Statistical-Digest-2019.pdf. Reference period: 2019.
Release/date status: 2021-06 (URL upload month); exact release date unconfirmed.. Locator: Table 9.3.

Units and population: Monthly stay-over arrivals; Tourists. Coverage: Older primary publication
retained for revision audit. Revisions: March 2019 shows 44,671 rather than ESR 41,674; July shows
42,773. Missingness: Monthly sum does not match the stated annual total.

Archive: sources/digest2019.pdf. SHA-256: 48e6dfe8b46535313ea1a0f13a3f4ae55015bfad33948748bcd4
6ad69dcbf227.

uwp_screenshot. More Visitors. Fewer Bed Nights. (user-supplied Facebook post screenshot). United
Workers Party (Saint Lucia) Facebook page, as displayed. URL: <Original permalink not recoverable
from the supplied screenshot.>. Reference period: January–July 2019 compared with January–July 2026.
Release/date status: Unknown; screenshot received 2026-10-06.. Locator: Full supplied screenshot.

Units and population: Arrivals and paid bednights as claimed; Population and coverage unspecified in
the post. Coverage: Claim source only. Revisions: Revision status unknown. Missingness: Both night
endpoints and the 2026 arrival endpoint remain unverified.

Archive: sources/uwp-post.png. SHA-256: 6a687421f3d757289b6de4214c37200061751d51ed273c284de5a2
22dbf58695.

esr2018_t5. Economic and Social Review 2018: Monthly Arrivals by Category. Government of Saint Lucia,
Department of Finance, Research and Policy Unit. URL: https://www.finance.gov.lc/resources/dow
nload/2089. Reference period: 2015–2018. Release/date status: 2019 (exact release date not established).
Locator: Appendix Table 5, printed page 92, PDF viewer page 106 (zero-based 105).

Units and population: Stay-over arrival events / person-visits; Nonresident stay-over tourists. Coverage:
All twelve monthly stay-over arrival levels in 2015–2018; no imputation. Revisions: 2018 preliminary in
this vintage; published annual total matches ESR2025. Missingness: Nomissingmonthly stay-over values
in 2015–2018.

Archive: sources/esr2018.pdf. SHA-256: 26c16e31fdf392a19353d1beeef239ea35c32f81c18b4473ee78f38
b8fd124c5.
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C2. Policy, accounting and legal records

These records support interpretations and institutional proposals. They are not extra observations in
the tourism panel. The Act archive is a checked mirror of the substantive text; commencement evidence
includes an archived web retrieval, not an obtained full commencement-order body.

IMF_TA_2025_41. St. Lucia: Technical Assistance Report—Report on External Sector Statistics Mission
(October 28–November 1, 2024). International Monetary Fund. https://www.imf.org/-/media/fil
es/publications/tar/2025/english/tarea2025041-print-pdf.pdf. Reference: Mission October 28–
November 1, 2024; tourism inputs 2018–2023. Date: 2025-01. Locator: Paras. 18–25; printed pp. 8–11;
Appendices V–VII; PDF pp. 25–29. Coverage/limits: Survey frames/mode, tourism travel credits and US
mirror exercise; Diagnostic mirror scenario is not a universal correction; baseline concepts/sample also
differ. Electronic survey representativeness concerns; not a nationally certified corrected series.. Archive
sources/policy/imf-ta2025.pdf; SHA-256 0b7c3bf9fb2551560506e04fea18cbd6087830f3c9dbc35df6dc34
1a21975d3f.

IMF_BPM6. Balance of Payments and International Investment Position Manual, Sixth Edition.
International Monetary Fund. https://data.imf.org/-/media/iData/External-Storage/Documents/
73FBCD5B6CDE4D289C60B9B0CAA40622/en/2-bpm6.pdf. Reference: International methodological
framework. Date: 2009. Locator: Paras. 11.33–11.43. Coverage/limits: Primary income and reinvested
direct-investment earnings; Framework for published historical statistics; not tourism-specific national
income measurement. Archive sources/policy/bpm6.pdf; SHA-256 4731d6cf731f3272169170e9fd1a689d
cccfdb08db5432b3ccd360bf6ad5973a.

LCA_TDA_2024. Tourism Development Act, No. 1 of 2024. Government of Saint Lucia; National Printing
Corporation. https://npc.govt.lc/files/laws/acts/2024/Act%20No1%20of%202024%20Tourism
%20Development%20Act.pdf. Reference: Act assented 2024-03-06; original enacted text. Date: 2024-
03-14. Locator: Part VIII, ss. 146–148, printed pp. 75–77; Part IX, s. 151, printed pp. 78–79; s. 1(2):
commencement; ss. 3–5: department functions. Coverage/limits: Database, incentives, information
collection and confidentiality; Primary official web text inspected and archived in legal-web-retrieval.json.
Original HTTP download returnedHTML. Archived substantive PDF supplied via UNCTAD investment-
guide mirror; excludes the arrangement of sections. Not certified consolidated law after the June 2026
amendment bill.. Archive sources/policy/tourism-act2024-mirror.pdf; SHA-256 f8781fb5c8ef8600aa
b8e5e0cdbc527cefeb7e355dbfeb33a4667cb7deaa4604.

LCA_GAZETTE_2024_04_15. Saint Lucia Government Gazette, Issue 16, 15 April 2024. Government
of Saint Lucia; National Printing Corporation. https://npc.govt.lc/files/documents/gazettes/2
024/4/Gazette_April_15_2024.pdf. Reference: Publication listing for SI 48/2024. Date: 2024-04-15.
Locator: Printed p. 517/PDF p. 1: statutory instruments listing. Coverage/limits: The Gazette states that
SI 48/2024 is published with and forms part of the issue; Web retrieval archived; the direct file download
returned HTML. The full SI 48 body was not recovered, so the exact operative wording could not be read
independently.. Archive sources/policy/legal-web-retrieval.json; SHA-256 7e729df5c5d1ae9ce469d2
3b95bb77de6a815541975ac490f9d5e53bc5596c6e.

LCA_COMMENCEMENT_NOTICE. House of Assembly meets today. Government of Saint Lucia,
Ministry of Tourism. https://tourism.govt.lc/news/house-of-assembly-meets-today14. Reference:
Government legislative notice referring to commencement on 15 April 2024. Date: not stated. Locator:
VAT exemption bullet (b)(i). Coverage/limits: Government explicitly references commencement on 15
April 2024 in the VAT amendment description; Corroboration of the commencement date, not a substitute
for certified consolidated legislation. Archive sources/policy/legal-web-retrieval.json; SHA-256 7e7
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29df5c5d1ae9ce469d23b95bb77de6a815541975ac490f9d5e53bc5596c6e.

LCA_AMENDMENT_BILL_2026. A Sitting of the House of Assembly is scheduled for Tuesday, June
23rd, 2026. Government of Saint Lucia, Ministry of Tourism. https://tourism.govt.lc/news/a-sitting-
of-the-house-of-assembly-is-scheduled-for-tuesday-june-23rd-2026. Reference: Sitting on 23 June
2026; Senate on 2 July 2026. Date: 2026-06. Locator: Bills list, items 5–6. Coverage/limits: Tourism
Development (Amendment) and SLTA (Amendment) bills listed; Listing does not establish passage,
assent, commencement or operative changes. The subsequent status remains unresolved in this audit..
Archive sources/policy/june2026-orderpaper.html; SHA-256 5bca2f645b7dc263fb9be8ee4e37d8d35ca9
f1cc3af37696e685832cd666ca85.

CSO_PRIVACY. Privacy Notice. Central Statistical Office of Saint Lucia. https://stats.gov.lc/priva
cy-notice/. Reference: Retrieved 6 October 2026. Date: not stated. Locator: Privacy Notice main text.
Coverage/limits: Confidentiality obligations under the Statistics Act, Chapter 17.12; The notice supports
confidentiality obligations; it is not independent authority for proposed cross-agency microdata linkage
or public disclosure. Archive sources/policy/cso-privacy.html; SHA-256 d2a0c08e3143b338ada142d306
40b10eb6e31d0c1b476073d3dc829138ff8a2b.

C3. Relevant prior Michel research and epigraph

The cited research papers were inspected in full-text versions, with the relevant sections recorded
below. Their conceptual frameworks and distinct datasets do not calibrate the current tourism-income
coefficients.

Beyond Chesterton’s Fence: Institutional Intervention Readiness in Complex Policy Systems. DOI: https:
//doi.org/10.5281/zenodo.21893059. Version: 1.0, 11 August 2026. Relevant pages: 23–25. Archive
sources/policy/iir.pdf; SHA-256 b22c6c4646f77493a0459fce9d54a06664f2c855e4f9461ed89a4f15f67f9
8d0.

Beyond the First Ripple: RIPPLE-4 as a Mechanism-Based Recursive Policy-Appraisal Framework for
Small Open States. DOI: https://doi.org/10.5281/zenodo.21838896. Version: Working paper,1.0,7
August2026. Relevant pages: 13–15,43–45. Archive sources/policy/ripple-journal.pdf; SHA-256 ce0b
dfd586d662e16ac815165c464f7266de07137c67bd9de2f471a0d97cf38b.

The Inflation That Remained: Sources and Retention of Consumer-Price Increases in Saint Lucia,2019–
2025. DOI: https://doi.org/10.5281/zenodo.21923881. Version: 1.0,August2026. Relevant pages:
20,23–24. Archive sources/policy/inflation.pdf; SHA-256 e8e1be49ab1db0e0ebffa4378a93794ce1bf6af
d4dea550e5308a4bdf630a216.

Incentives by Order: A Census of Published Firm-Specific Tax-Concession Instruments in Saint
Lucia,2004–2025. DOI: https://doi.org/10.5281/zenodo.22094482. Version: August2026. Relevant
pages: 2–3. Archive sources/policy/concessions.pdf; SHA-256 61f0c96aed8f60ca4092af8beffc07323ab
a399be3f6203bcbd8edbb67fe4af0.

From Output Recovery to Employment Gains: Sectoral Employment Intensity and Uneven Labour-
Market Recovery in Saint Lucia,2008–2025. DOI: https://doi.org/10.5281/zenodo.21908801. Version:
1.0,11 August2026. Relevant pages: 26–29. Archive sources/policy/employment.pdf; SHA-256 2f2aeda3
ae7dbf6d3b3b57d88414f175d3774d2ccdc866ac7161f44f352ad859.

The PITONS Standard: Public Value, Delivery and Learning for Saint Lucia. DOI: https://doi.org/10.5
281/zenodo.22080931. Version: 1.0,evidence cut-off20 August2026. Relevant pages: 2,4–5,19. Archive
sources/policy/pitons.pdf; SHA-256 63e5011d478f32379a9802a89f31e4e00e6a54f9fae9a5a25e9c55475c
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9d04b2.

The epigraph was verified in the Book-Access repository at commit d18905ab80a8984d992ba18a5886d03
e4730ee22, chapter 5, source line 136. Archive sources/epigraph/michel-where-the-money-sleeps.md;
SHA-256 2279f0bc11ae5b83c023c32e15b8c6c16e79d0bbb7ad6f8ff913e7048235b529. It is a research-draft
quotation used as normative framing, not empirical evidence.
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Appendix D. Literature audit trail

D1. Records and access limits

The audit is targeted, not an exhaustive systematic review. Bibliographic references appear above; the
entries below preserve the inspected version and archival status.

IRTS2008: Full text, relevant sections inspected. Locators: Paragraphs 3.25–3.29; 6.31–6.34; 6.48–6.58.
Archive sources/literature/irts2008.pdf; SHA-256 91a5c3a34bd78f701389cb6f279c0e7904655450e8d
2634b71381c327516711f.

TSA2008: Full text, relevant sections inspected. Locators: Paragraphs 1.15–1.16; 4.88–4.98; Annexes 3–4.
Archive sources/literature/tsa2008.pdf; SHA-256 9135519f06b04eb4bd3ec241a304e706f62a0652ebf52
f3ea7c83d69530161a0.

SNA2008: Full text, relevant sections inspected. Locators: Paragraphs 2.138–2.146, printed pp.34–35.
Archive sources/literature/sna2008.pdf; SHA-256 854883ffc5769747480561c78ba4099ec40257ca8f44
d91a85f654b5e715a9b6.

CPI2020: Full text archived; chapter 2 definitions inspected. Locators: Paragraphs 2.29–2.32. Archive
sources/literature/cpi2020.pdf; SHA-256 d1fc41eff57f10c228195a0c417a9f14b396eb9dfc69fc0dd57ee
ddd651c8073.

Mussini2020: Full five-page published article inspected; archived university-hosted copy. Locators:
Equations (1)–(5), pp.1–3; conclusion p.4. Archive sources/literature/mussini2020.pdf; SHA-256 30ee
aef383b1d80b28f96b8e76e3debba74cae4044b6910bf9d01fd072632fa8.

Shorrocks2013: 2013 published metadata inspected separately; full June 1999 first draft inspected and
archived. Locators: June 1999 first draft, general decomposition procedure, Sections 2–3; not the 2013
version of record. Archive sources/literature/shorrocks2013.pdf; SHA-256 931c59b74d68776d18bec08
bd244193c1aafc5456ddbd89278ce57b64508f166.

Gossling2018: Author-institution abstract and metadata inspected; full article not retrieved. Locators:
Abstract. Archive sources/literature/gossling2018-record.html; SHA-256 997730eca402d0d3d7211f1f
66fdc97599016048107536d987eea81350e7b52c.

Aguilo2017: Author-institution abstract and metadata inspected; full article not retrieved. Locators:
Abstract. Archive sources/literature/aguilo2017-record.html; SHA-256 48b51a4803eabad033494fea90
5073868195256bc6876ab44285f507284204ab.

DeCantis2015: Author-institution abstract and metadata inspected; full article not retrieved. Locators:
Abstract; author publication record. Archive sources/literature/decantis2015-record.html; SHA-256
1997f287e18be3de512ade08c8d1ccab9ed948c3e00c3ab519448436aaf39323.

Guizzardi2012: Author-institution abstract and metadata inspected; full article not retrieved. Locators:
Abstract. Archive sources/literature/guizzardi2012-record.html; SHA-256 78910b4c79ba5e4d9f563eb
a8977dea5b95dc8120d5da779dc1ea5d532d8718c.

Vergori2025: Full 25-page published article inspected. Locators: Sections 2–3, 5–6 and conclusions.
Archive sources/literature/vergori2025.pdf; SHA-256 5e675962eb5d42fd0d8e6fa38594df08bd330d04d
2236addc4eeffd7628ad399.

EurostatOccupancy: Official metadata inspected. Locators: Sections 3.1–3.4, 15–17; snapshot retrieved 6
October 2026. Archive sources/literature/eurostat-occupancy.html; SHA-256 47952115a0d9b878c698
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50b09c7de9996d33278b1fea7a3a07e1f24bfec2974b.

EurostatPlatforms: Official release inspected. Locators: Opening paragraphs and Background. Archive s
ources/literature/eurostat-platforms2021.html; SHA-256 5e90dc8ab2259b7ea4f105cf6d36b8eff12162
3b52794455ab80b04d8a3b08c2.

Manski2005: Publisher abstract inspected through indexed source; full article not retrieved. Locators:
Abstract. No original full-text archive was obtained.

Stoye2009: Author-hosted preprint full text inspected; publisher metadata verified. Locators:
Introduction, Sections 2–4. Archive sources/literature/stoye2009-pre.pdf; SHA-256 c6b2dc0775
223f7867f6254174d83e524c99192ed2c611d3ed20811b814c6407.

ManskiTetenov2016: Full accepted manuscript archived and relevant sections inspected; publisher
metadata verified. Locators: Sections 1–3, propositions and decision-theory definitions. Archive source
s/literature/manski-tetenov2016.pdf; SHA-256 f3ca6c05db66f777d309e71f9df687d094a10886b58bb293
6ae9428523c003b3.

Bertsimas2011: Full published article archived from coauthor page; relevant sections inspected. Locators:
Introduction and Sections 2–3. Archive sources/literature/bertsimas2011.pdf; SHA-256 db995ebf9756
2efee3cc4436a004870720b043e428cab90802ee5f73207b5df4.

OECD2025: Full report inspected. Locators: Printed pp.5–8, 11–12, 28–29. Archive sources/literature/
oecd2025-alternative.pdf; SHA-256 d5ba7b1b568c1bcd834566163472550a58cdc0c8fb97d875ab7bca56020
3cba5.

Duverger2026: Publisher abstract and references inspected; full text restricted. Locators: Abstract. No
original full-text archive was obtained.

Pratt2015: Author-institution abstract and metadata inspected; full text restricted. Locators: Abstract.
Archive sources/literature/pratt2015-record.html; SHA-256 f1819cd7f53910651fcbb9651d92dcc9f8a
a6315cb503b71a543fd42fbdfa093.

D2. Executed search queries

All queries belowwere executed on 6 October 2026; official and author-institution follow-up sources were
preferred. Search-engine result counts are not treated as screening counts.

1. tourism arrivals nights length stay decomposition structural Shapley tourism demand paper
2. tourism partial identification accommodation coverage measurement error bounds tourism

recovery
3. International Recommendations Tourism Statistics 2008 overnight visitors nights paid

accommodation satellite account resident income
4. "An index decomposition analysis of tourism demand change" authors doi
5. "partial identification" "tourism"
6. "tourism" "bounds" "measurement error" statistics
7. "Accommodation statistics: the current issues and an innovation"
8. Manski partial identification missing data bounds sample selection 1990 nonparametric

bounds treatment effects pdf
9. Stoye minimax regret treatment choice finite samples 2009 pdf

10. Manski Tetenov sufficient trial size inform clinical practice 2016 sample size decision
pdf
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11. Eurostat collaborative economy platforms accommodation statistics methodological notes
coverage overlaps nights 2025

12. "Partial identification with missing data" Manski 2005 pdf
13. site.unstats.un.org "Tourism Satellite Account" "direct" "indirect"
14. site.imf.org "Saint Lucia" "tourism" "14 percent" survey 2024
15. site.worldbank.org tourism small states statistics capacity visitor expenditure survey
16. "Unobserved tourism" "2015" "De Cantis" pdf
17. "Length of stay and daily tourist expenditure" "2017" doi
18. "price" "real income" "System of National Accounts" "gross national income"
19. "tourism" "partial identification" "bounds" -scribd -identification?"
20. "tourism" "value of information" measurement survey design
21. "Precise tourist spending estimates under budget constraints" pdf
22. site.unstats.un.org sna2008 pdf gross national income primary income nonresident

enterprises resident
23. site.imf.org consumer price index manual 2020 household consumption deflator real income

pdf
24. "tourism" "small states" "statistical capacity" "PARIS21"
25. "Manski" "2005" "Partial identification with missing data" filetype:pdf
26. Shorrocks 2013 decomposition procedures distributional analysis unified framework Shapley

value DOI pdf
27. Bertsimas Brown Caramanis 2011 theory applications robust optimization SIAM review pdf
28. "small island" "tourism" "statistical" "survey" "cost" site.oecd.org
29. "The economic impact of tourism in SIDS" "Pratt" doi
30. "tourism" "partial identification" -scribd -researchgate -books.apple.com -books.google.com

-play.google.com
31. "tourism" "recovery" "identification bounds"
32. "tourism" "measurement" "decision" "minimax"
33. "Sufficient trial size" pdf Manski Tetenov site.tetenov.com
34. "Partial identification with missing data" "manski" "pdf" -researchgate -sciencedirect

-researchr -dialnet -eurekamag
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Appendix E. Reproducible analysis code

The scripts beloware the executednumerical analysis. Run python3 empirical_analysis.py, then python3
methods_analysis.py, then python3 make_figures.py from the project directory. Inputs are in data/;
outputs are JSON result files and the eight figures. Python, NumPy, SciPy and Matplotlib are required.
No network, credentials or private records are needed to rerun the final analysis.

The PDF embedded ZIP supplies the exact CSV column names and unrounded inputs. Appendix
A contains every numerical observation needed for the reported core comparisons and charts.
Source/status columns in the CSVs preserve metadata but do not change arithmetic. The longer
market table includes earlier years not used by the script; only the three reported years enter the analysis.
The source extraction script and manifest are also included in the companion record, but extraction from
raw web files is not required to rerun these final calculations.

Executed environment: Python 3.12.14; NumPy 2.3.5; SciPy 1.17.0; Matplotlib 3.10.8.

empirical_analysis.py

"""Reproduce descriptive results. No imputation or causal estimation.
Inputs: archived-source transcriptions in data/. Outputs: empirical_results.json.
Paid nights are rounded millions; CPI deflation is a diagnostic, not tourism GDP.
"""
import csv
import json
import itertools
from pathlib import Path

HERE = Path(__file__).resolve().parent
def read(name):

with (HERE/'data'/name).open(newline='') as f:
return list(csv.DictReader(f))

def pct(a,b):
return (a/b-1)*100

def shapley(a0,a1,o0,o1):
j0,j1=o0/a0,o1/a1
pa=(a1-a0)*(j0+j1)/2
pj=(j1-j0)*(a0+a1)/2
assert abs(pa+pj-(o1-o0))<1e-6
return dict(arrival_contribution=pa,intensity_contribution=pj,

total_change=o1-o0,intensity0=j0,intensity1=j1)

def main():
annual={int(r['year']):r for r in read('annual.csv')}
long={int(r['year']):r for r in read('annual_2011_2025.csv')}
monthly=read('monthly.csv')
cpi_rows=read('cpi_monthly_revised.csv')
for year,row in annual.items():

observations=[float(r['all_items_cpi']) for r in cpi_rows if int(r['year'])==year]
assert len(observations)==12
assert abs(sum(observations)/12-float(row['annual_cpi']))<1e-9

keys=['stayover_arrivals','paid_bednights_millions_rounded',
'stayover_expenditure_ec_millions','real_accommodation_food_gva_ec_millions_2018',
'real_accommodation_gva_ec_millions_2018','real_food_services_gva_ec_millions_2018',
'annual_cpi']

comparisons=[]
for y0,y1 in [(2019,2025),(2024,2025),(2019,2024)]:

r0,r1=annual[y0],annual[y1]
d=dict(baseline=y0,latest=y1)
d['percent_changes']={k:pct(float(r1[k]),float(r0[k])) for k in keys}
a0,a1=(int(r['stayover_arrivals']) for r in (r0,r1))
o0,o1=(float(r['paid_bednights_millions_rounded'])*1e6 for r in (r0,r1))
d['shapley']=shapley(a0,a1,o0,o1)
d['paid_night_ratio']=o1/o0
d['nominal_yield_break_even_increase_percent']=pct(o0,o1)
d['same_coverage_same_conversion_cpi_adjusted_yield_break_even_increase_percent']=((o0/o1)*(float(r1['annual_cpi'])/float(r0[ ⌋

'annual_cpi']))-1)*100↪
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d['cpi_deflated_reported_expenditure_change_percent']=pct(
float(r1['stayover_expenditure_ec_millions'])/float(r1['annual_cpi']),
float(r0['stayover_expenditure_ec_millions'])/float(r0['annual_cpi']))

vals=[shapley(a0,a1,o0+e0,o1+e1) for e0,e1 in itertools.product([-5000,5000],repeat=2)]
d['conventional_rounding_shapley_ranges']={k:[min(v[k] for v in vals),max(v[k] for v in vals)] for k in

['arrival_contribution','intensity_contribution','total_change']}↪
d['conventional_rounding_night_growth_percent_bounds']=[pct(o1-5000,o0+5000),pct(o1+5000,o0-5000)]
comparisons.append(d)

totals=[]
seasonal=[]
baseline={int(r['month']):int(r['stayover_arrivals']) for r in monthly if int(r['year'])==2019}
for y in range(2015,2026):

rows=[r for r in monthly if int(r['year'])==y]
assert sorted(int(r['month']) for r in rows)==list(range(1,13))
total=sum(int(r['stayover_arrivals']) for r in rows)
stated=int(long[y]['stayover_arrivals'])
jan_jul=sum(int(r['stayover_arrivals']) for r in rows if int(r['month'])<=7)
totals.append(dict(year=y,monthly_sum=total,published_annual=stated,

difference=total-stated,jan_jul=jan_jul))
for r in rows:

m=int(r['month']); a=int(r['stayover_arrivals'])
seasonal.append(dict(year=y,month=m,arrivals=a,index_same_month_2019=100*a/baseline[m]))

market_rows=read('markets.csv')
market_results=[]
for y in (2019,2024,2025):

rows=[r for r in market_rows if int(r['year'])==y]
total=sum(int(r['arrivals']) for r in rows)
assert total==int(annual[y]['stayover_arrivals'])
market_results += [dict(year=y,market=r['market'],arrivals=int(r['arrivals']),share_percent=int(r['arrivals'])/total*100) for r in

rows]↪
# These are calculations of claims, not authenticated 2026 observations.
claim=dict(arrivals2019=262381,arrivals2026=268842,nights2019=1718900,nights2026=1588628)
claim['arrival_change_percent']=pct(claim['arrivals2026'],claim['arrivals2019'])
claim['night_change_percent']=pct(claim['nights2026'],claim['nights2019'])
claim['nominal_yield_break_even_percent']=pct(claim['nights2019'],claim['nights2026'])
byyear={r['year']:r for r in totals}
claim['arrivals_vs2024_percent']=pct(claim['arrivals2026'],byyear[2024]['jan_jul'])
claim['arrivals_vs2025_percent']=pct(claim['arrivals2026'],byyear[2025]['jan_jul'])
result=dict(comparisons=comparisons,monthly_reconciliation=totals,monthly_indices=seasonal,

market_shares=market_results,conditional_claim_arithmetic=claim,
analysis_note='Observational, mixed monthly source vintages explicitly retained. Synthetic experiments are separate.')

(HERE/'data'/'empirical_results.json').write_text(json.dumps(result,indent=2)+'\n')
print(json.dumps({k:result[k] for k in ['comparisons','monthly_reconciliation','market_shares']},indent=2))

if __name__=='__main__':
main()

methods_analysis.py

"""Reproduce the paper's illustrative methods experiments (not national estimates).
Python 3; numpy and scipy. Fixed seed; writes methods_results.json.
All uncertainty ranges, action costs and attainable widths here are hypothetical.
"""
import itertools
import json
from pathlib import Path
import numpy as np
from scipy.optimize import linprog

HERE = Path(__file__).resolve().parent
SEED = 23197449
rng = np.random.default_rng(SEED)

def bounds(q, intervals):
lower = upper = q
for lo, hi, exponent in intervals:

lower *= lo if exponent == 1 else 1 / hi
upper *= hi if exponent == 1 else 1 / lo

return [lower, upper]

def main():
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# A constructive pair of feasible economies with identical published A,O.
A0, A1, O0, O1 = 100000, 110000, 1000000, 900000
y, v, r, P0, P1, c = 100, .6, .8, 1, 1.1, .8
g0 = O0*y*v*r/P0
worlds = []
for k1 in (1., .75):

b1 = O1/k1
g1 = b1*y*v*r/P1
worlds.append(dict(k1=k1, A0=A0, A1=A1, O0=O0, O1=O1,

B0=O0, B1=b1, c=c, L0=O0/(A0*c), L1=b1/(A1*c),
y=y, v=v, r=r, P0=P0, P1=P1,
G0=g0, G1=g1, growth_percent=100*(g1/g0-1)))

# Published rounded annual nights; q is an empirical anchor only.
q = 2.41/2.79
raw = [(0.85, 1.05, -1), (1.0, 1.45, 1),

(.85, 1.10, 1), (.90, 1.10, 1), (1.10, 1.30, -1)]
names = ['coverage k1/k0', 'yield y1/y0', 'GVA coefficient v1/v0',

'resident share r1/r0', 'price index P1/P0']
box = bounds(q, raw)
corners = []
for pick in itertools.product((0,1), repeat=len(raw)):

value = q
for j, (lo,hi,e) in enumerate(raw):

value *= (lo if pick[j]==0 else hi)**e
corners.append(value)

assert np.allclose([min(corners), max(corners)], box)
# Log-linear program reproduces unconstrained box; it can add joint facts.
objective = np.array([z[2] for z in raw])
log_bounds = [(np.log(lo),np.log(hi)) for lo,hi,_ in raw]
lp_lo = linprog(objective, bounds=log_bounds, method='highs')
lp_hi = linprog(-objective, bounds=log_bounds, method='highs')
assert lp_lo.success and lp_hi.success
assert np.allclose(box, [q*np.exp(lp_lo.fun),q*np.exp(-lp_hi.fun)])
# Known compatible E1/E0=1.10 creates -log(k ratio)+log(y ratio)=log(1.10/q).
row = np.array([[-1.,1.,0.,0.,0.]])
rhs = np.array([np.log(1.10/q)])
c_lo = linprog(objective, A_eq=row, b_eq=rhs, bounds=log_bounds,method='highs')
c_hi = linprog(-objective,A_eq=row,b_eq=rhs,bounds=log_bounds,method='highs')
assert c_lo.success and c_hi.success
coupled = [q*np.exp(c_lo.fun), q*np.exp(-c_hi.fun)]
substituted = bounds(1.10, raw[2:])
assert np.allclose(coupled,substituted)

# Known propensities are an oracle illustration, not feasible survey weights.
# Completed responses from a population: half spend100, half spend300.
simulations = []
reps = 20000
for n in (200,800):

for p_low,p_high in ((.8,.2),(.2,.8)):
ph = p_high/(p_low+p_high)
h = rng.binomial(n,ph,size=reps)
naive = (100*(n-h)+300*h)/n
hajek = (100*(n-h)/p_low+300*h/p_high)/((n-h)/p_low+h/p_high)
for estimator, estimates in [('respondent mean',naive),('oracle IPW Hajek',hajek)]:

simulations.append(dict(n=n,repetitions=reps,p_low=p_low,p_high=p_high,
estimator=estimator,population_mean=200,
theoretical_respondent_mean=100*(1-ph)+300*ph,
mean=float(np.mean(estimates)),bias=float(np.mean(estimates)-200),
rmse=float(np.sqrt(np.mean((estimates-200)**2))),
monte_carlo_se_of_mean=float(np.std(estimates,ddof=1)/np.sqrt(reps))))

# Finite measurement design: no guarantee about where future intervals centre.
# Action0=no new observation; actions1,2 reduce full log widths to40%,5%.
widths = np.array([np.log(hi/lo) for lo,hi,_ in raw])
fractions = np.array([1.,.4,.05])
days = [[0,4,9],[0,6,13],[0,10,22],[0,8,18],[0,2,4]]
schedules = []
for actions in itertools.product(range(3),repeat=5):

cost = sum(days[j][a] for j,a in enumerate(actions))
width = float(sum(widths[j]*fractions[a] for j,a in enumerate(actions)))
schedules.append(dict(actions=list(actions),person_days=cost,log_width=width,

upper_lower_ratio=float(np.exp(width))))
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frontier = []
for budget in range(67):

best = min((s for s in schedules if s['person_days']<=budget),
key=lambda s:(s['log_width'],s['person_days'],s['actions']))

frontier.append(dict(budget=budget,**best))
targets = []
for margin in (.05,.10,.20):

delta = np.log(1+margin)
feasible = [s for s in schedules if s['log_width']<delta]
best = min(feasible,key=lambda s:(s['person_days'],s['log_width'],s['actions'])) if feasible else None
targets.append(dict(assumed_ratio_margin=margin,log_margin=float(delta),least_cost=best))

# Full-tourism ambiguity and signed cost example, arbitrary currency units.
additive = dict(G0=100,G1=90,U0=20,U1_lower=10,U1_upper=50)
additive['total_ratio_bounds']=[100/120,140/120]
cost_example = dict(G0=100,G1_bounds=[90,120],C0=10,C1_bounds=[5,30],

N0=90,N1_bounds=[60,115],net_ratio_bounds=[60/90,115/90])
out = dict(seed=SEED,worlds=worlds,anchor_paid_night_ratio=q,

anchor_rounding_assumption_ratio_bounds=[2.405/2.795,2.415/2.785],
factor_names=names,factor_intervals=raw,box_ratio_bounds=box,
lp_box_ratio_bounds=[q*np.exp(lp_lo.fun),q*np.exp(-lp_hi.fun)],
compatible_receipts_ratio_assumption=1.10,coupled_ratio_bounds=coupled,
receipt_substitution_ratio_bounds=substituted,survey_simulation=simulations,
measurement_base_log_widths=widths.tolist(),measurement_action_fractions=fractions.tolist(),
measurement_cost_person_days=days,measurement_schedules_evaluated=len(schedules),
measurement_frontier=frontier,measurement_targets=targets,
all_tourism_additive_example=additive,signed_cost_example=cost_example)

(HERE/'data'/'methods_results.json').write_text(json.dumps(out,indent=2)+'\n')
print(json.dumps({k:out[k] for k in ['worlds','box_ratio_bounds','coupled_ratio_bounds',

'survey_simulation','measurement_targets']},indent=2))

if __name__=='__main__':
main()

make_figures.py

"""Render publication figures from executed results; matplotlib only."""
import csv,json
from pathlib import Path
import numpy as np
import matplotlib
matplotlib.use('Agg')
import matplotlib.pyplot as plt
from matplotlib.colors import TwoSlopeNorm
ROOT=Path(__file__).resolve().parent
F=ROOT/'figures'; F.mkdir(exist_ok=True)
E=json.loads((ROOT/'data/empirical_results.json').read_text())
M=json.loads((ROOT/'data/methods_results.json').read_text())
with (ROOT/'data/annual_2011_2025.csv').open() as f: annual=list(csv.DictReader(f))
navy,teal,gold,red,grey='#143447','#007E87','#C18B15','#B54E59','#58717B'
plt.rcParams.update({'font.family':'DejaVu Sans','font.size':10,'axes.labelcolor':navy,
'text.color':navy,'xtick.color':grey,'ytick.color':grey,'axes.edgecolor':'#B9C7CE',
'axes.spines.top':False,'axes.spines.right':False,'figure.facecolor':'white',
'axes.facecolor':'white','savefig.facecolor':'white','axes.titleweight':'bold',
'axes.titlesize':12,'pdf.fonttype':42})

def save(fig,name):
fig.savefig(F/(name+'.png'),dpi=300,bbox_inches='tight'); fig.savefig(F/(name+'.pdf'),bbox_inches='tight'); plt.close(fig)

# Figure1: common-vintage annual series; zero axis prevents exaggerated gap.
years=[int(r['year']) for r in annual]
a=np.array([int(r['stayover_arrivals']) for r in annual])/423736*100
b=np.array([float(r['paid_bednights_millions_rounded']) for r in annual])/2.79*100
fig,ax=plt.subplots(figsize=(7.2,3.5)); ax.axvspan(2020,2021,color='#E8EDF0')
ax.plot(years,a,'o-',color=teal,lw=2,label='Stay-over arrivals',ms=4)
ax.plot(years,b,'s-',color=gold,lw=2,label='Published paid nights',ms=4)
ax.axhline(100,color=grey,lw=.8,ls=':'); ax.set_ylim(0,115);ax.set_xlim(2010.6,2026.3)
ax.set_xticks([2011,2013,2015,2017,2019,2021,2023,2025]);ax.set_ylabel('Index, 2019 = 100')
ax.text(2025.15,a[-1],f'{a[-1]:.1f}',color=teal,va='center',weight='bold')
ax.text(2025.15,b[-1],f'{b[-1]:.1f}',color=gold,va='center',weight='bold')
ax.legend(frameon=False,loc='lower left'); ax.grid(axis='y',alpha=.2);save(fig,'01-recovery')
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# Figure2: reconciled monthly series; alternative vintages retained in audit.
matrix=np.array([[r['index_same_month_2019'] for r in E['monthly_indices'] if r['year']==y] for y in range(2015,2026)])
fig,ax=plt.subplots(figsize=(7.2,4.3));

im=ax.imshow(matrix,cmap='BrBG',norm=TwoSlopeNorm(vmin=0,vcenter=100,vmax=max(145,float(matrix.max()))),aspect='auto')↪
ax.set_xticks(range(12),['Jan','Feb','Mar','Apr','May','Jun','Jul','Aug','Sep','Oct','Nov','Dec'])
ax.set_yticks(range(11),[str(y) for y in range(2015,2026)])
for i in range(11):
for j in range(12):
val=matrix[i,j];ax.text(j,i,f'{val:.0f}',ha='center',va='center',fontsize=8,color='white' if val<43 or val>135 else navy)

fig.colorbar(im,ax=ax,shrink=.8,label='Arrivals / same month in 2019 × 100');save(fig,'02-monthly')

# Figure3: series differ in scope; never label these all tourism GVA.
d=E['comparisons'][0]
vals=[d['percent_changes']['stayover_arrivals'],d['percent_changes']['paid_bednights_millions_rounded'],d['percent_changes'][ ⌋

'real_accommodation_food_gva_ec_millions_2018'],d['percent_changes']['stayover_expenditure_ec_millions'],d[ ⌋
'cpi_deflated_reported_expenditure_change_percent']]

↪
↪
labs=['Stay-over arrivals','Published paid nights','Accommodation + food: real GVA','Reported stay-over expenditure*','Reported expenditure /

annual CPI*']↪
fig,ax=plt.subplots(figsize=(7.2,3.3)); bars=ax.barh(range(5),vals,color=[teal,gold,teal,grey,grey],height=.58)
for i in [3,4]:bars[i].set_hatch('///');bars[i].set_edgecolor('white')
ax.set_yticks(range(5),labs,fontsize=9);ax.invert_yaxis();ax.axvline(0,color=navy,lw=.8);ax.set_xlim(-20,40)
for i,vv in enumerate(vals):ax.text(vv+1 if vv>=0 else vv/2,i,f'{vv:+.1f}%',va='center',ha='left' if vv>=0 else

'center',weight='bold',color=navy if vv>=0 else 'white')↪
ax.set_xlabel('Change, 2019 to 2025 (%)');ax.grid(axis='x',alpha=.15);save(fig,'03-different-outcomes')

# Figure4: exact twofactor allocation, rounded source nights.
fig,axes=plt.subplots(1,2,figsize=(7.2,3.1),sharey=True)
for ax,d in zip(axes,E['comparisons'][:2]):
s=d['shapley'];values=np.array([s['arrival_contribution'],s['intensity_contribution'],s['total_change']])/1000
ax.bar(range(3),values,color=[teal,gold,navy],width=.65);ax.axhline(0,color=grey,lw=.8)
for i,vv in enumerate(values):ax.text(i,vv+12 if vv>=0 else vv-12,f'{vv:+.0f}',ha='center',va='bottom' if vv>=0 else 'top',weight='bold')
ax.set_xticks(range(3),['Arrivals','Night intensity','Net change'],fontsize=8);ax.set_title(f'{d["baseline"]} to

{d["latest"]}');ax.set_ylim(-460,65);ax.grid(axis='y',alpha=.15)↪
axes[0].set_ylabel('Contribution, thousand published paid nights');fig.tight_layout();save(fig,'04-decomposition')

# Figure5: identical arrivals and observed nights, opposite income outcomes.
fig,ax=plt.subplots(figsize=(7.2,3.1)); ys=[0,1]
changes=[w['growth_percent'] for w in M['worlds']]
ax.barh(ys,changes,color=[red,teal],height=.5);ax.axvline(0,color=navy,lw=.8)
ax.set_yticks(ys,['World A: full capture in both periods','World B: capture falls to 75%']);ax.invert_yaxis();ax.set_xlim(-25,15)
for i,val in enumerate(changes):ax.text(val+(.7 if val>=0 else -.7),i,f'{val:+.1f}%',ha='left' if val>=0 else

'right',va='center',weight='bold')↪
ax.set_xlabel('Change in constructed real resident factor income (%)');ax.text(.5,1.1,'Both worlds: arrivals +10%; published paid nights

−10%',transform=ax.transAxes,ha='center',weight='bold');save(fig,'05-two-worlds')↪

# Figure6: conditional threshold, not a country confidence region.
k=np.linspace(.80,1.10,160);h=np.linspace(.80,1.60,160);K,H=np.meshgrid(k,h)
ratio=M['anchor_paid_night_ratio']*H/K
fig,ax=plt.subplots(figsize=(7.2,3.9));

im=ax.pcolormesh(K,H,100*(ratio-1),cmap='BrBG',norm=TwoSlopeNorm(vmin=-40,vcenter=0,vmax=80),shading='auto')↪
ax.contour(K,H,ratio,levels=[1],colors=[navy],linewidths=[2]);ax.plot(k,k/M['anchor_paid_night_ratio'],color=navy,lw=2)
ax.axvline(1,color=navy,lw=.8,ls=':');ax.plot(1,1/M['anchor_paid_night_ratio'],'o',color=navy,ms=5)
ax.text(.815,1.51,'Growth region',color=navy,weight='bold');ax.text(.935,.87,'Decline region',color=navy,weight='bold')
ax.set_xlabel('Coverage / measurement-factor ratio K');ax.set_ylabel('Real resident income per true paid night, YVR/Q')
fig.colorbar(im,ax=ax,label='Constructed income change (%)');save(fig,'06-threshold')

# Figure7: selection error persists when completed-response count grows.
fig,axes=plt.subplots(1,2,figsize=(7.2,3.0),sharey=True)
for ax,n in zip(axes,[200,800]):
rows=[r for r in M['survey_simulation'] if r['n']==n and r['p_low']==.8]
ax.bar([0,1],[r['mean'] for r in rows],color=[red,teal],width=.55)
ax.axhline(200,color=navy,lw=1,ls='--');ax.set_ylim(0,235);ax.set_xticks([0,1],['Unweighted','Oracle IPW'],fontsize=9);ax.set_title(f'{n}

completed responses')↪
for i,r in enumerate(rows):ax.text(i,r['mean']+5,f'{r["mean"]:.1f}',ha='center',weight='bold')
ax.grid(axis='y',alpha=.15)

axes[0].set_ylabel('Mean estimated spend (synthetic units)');fig.tight_layout();save(fig,'07-selection')

# Figure8: precision frontier cannot promise sign before observations arrive.
fig,ax=plt.subplots(figsize=(7.2,3.5)); front=M['measurement_frontier'];x=[r['budget'] for r in front];w=[r['log_width'] for r in front]
ax.step(x,w,where='post',color=teal,lw=2);ax.fill_between(x,w,step='post',color=teal,alpha=.08)
for margin,col,ls in [(.20,gold,'--'),(.10,navy,':'),(.05,red,'-.')]:
ax.axhline(np.log(1+margin),color=col,ls=ls,lw=1,label=f'log({1+margin:.2f}) separation target')

ax.set_xlim(0,68);ax.set_ylim(0,1.27);ax.set_xlabel('Hypothetical collection budget (person-days)');ax.set_ylabel('Smallest guaranteed full
log-interval width')↪
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ax.legend(frameon=False,fontsize=8,loc='upper right');ax.grid(axis='y',alpha=.15);save(fig,'08-measurement')
print('Eight figure pairs written to figures/.')
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# Tourism recovery under incomplete accommodation coverage

Kevin L. Michel · Saint Lucia Policy Analysis · 6 October 2026

Paper DOI supplied by the author: https://doi.org/10.5281/zenodo.23197449

## Reproduce the analysis

Run from this directory using Python 3 with NumPy, SciPy and Matplotlib:

```bash
python3 empirical_analysis.py
python3 methods_analysis.py
python3 make_figures.py
```

The scripts read the CSV inputs in `data/`, write `empirical_results.json` and
`methods_results.json`, and generate the eight figures. There is no network
dependency. The paper records the executed software versions. Fixed seed:
23197449. Every synthetic parameter and measurement-cost assumption is explicit
in the code and paper; they are not Saint Lucia estimates.

`manuscript.md` is the main paper. `build_support.py` creates the reference list
and evidence/code appendices from the input and source records. `paper.md` is
the complete source manuscript. The PDF contains all substantive inputs and
analysis code in printed appendices, plus an embedded compact ZIP for direct
machine-readable reproduction.

## Evidence and versions

The 132 monthly arrivals in `data/monthly.csv` are the selected reconciled
official series for 2015–2025. Every year sums to the annual total. The 2026
primary observation, attributed secondary observations and disputed claims are
separate files. They are not spliced into the verified panel. Paid nights are
rounded published annual values. No missing official observation is interpolated.

`data/source_manifest.json` and the literature, policy and prior-research records
in `notes/` supply URLs, dates, coverage, revisions, archive paths and SHA-256
hashes. The full research archive includes the archived source files under
`sources/`. The compact PDF attachment omits those bulky original publications
but retains the exact analytical inputs, scripts, metadata and source audit.

The literature audit is targeted and access-limited. The general identities,
Shapley decomposition, interval methods and finite enumeration are established
tools. The claimed contribution is the documented local reconciliation and
conditional measurement-and-decision protocol.

## Interpretation

The paper distinguishes observed official values, unauthenticated claims,
arithmetic diagnostics and synthetic experiments. Neither an arrival increase
nor a paid-night decline identifies the direction of national real income
accruing to residents. No causal government or policy effect is estimated.

`file-checksums.json` identifies the delivered research-record files. Source
hashes refer to the archived original bytes, not extracted text. Final PDF and
Word files are supplied separately from this research record.
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---
title: "When Arrivals Recover but Paid Nights Do Not"
subtitle: "Measuring Tourism Recovery under Incomplete Accommodation Coverage in Saint Lucia"
author: "Kevin L. Michel"
date: "6 October 2026"
lang: en-GB
---

# Abstract {.unnumbered}

Visitor arrivals, paid accommodation nights, domestic production and income accruing to residents measure different aspects of tourism recovery. This paper reconciles Saint Lucia's published record and develops a decision protocol for cases in which those measures diverge. It assembles 132 monthly arrival observations for 2015–2025, a common-vintage annual visitor series for 2011–2025, and separately classified incomplete 2026 evidence. In 2025, stay-over arrivals were 0.7% above 2019, while published paid nights were approximately 13.6% lower. Real accommodation-and-food-services gross value added was 9.7% higher, providing contrary evidence to a simple equation of fewer nights with lower domestic production, although industry GVA is not tourism direct value added. An exact symmetric decomposition allocates the approximately 380,000-night decline to an arrival contribution of +18,000 and a published-night-intensity contribution of −398,000; the latter does not identify shorter stays. The paper proves conditional accounting and decision results, executes coverage and survey-selection experiments, and enumerates a hypothetical measurement-cost frontier. Compatible expenditure observations can eliminate separate coverage and yield uncertainty from an income comparison, changing which measurements are worth buying. Current public evidence does not identify a national tourism resident-income growth rate. The contribution is an audited Saint Lucia application and an executable measurement protocol, not a new decomposition theorem or a measured retention coefficient. A staged programme assigns institutional owners, release requirements and review rules while preserving an explicit “unresolved” classification.

**Keywords:** Saint Lucia; tourism recovery; paid person-nights; accommodation coverage; partial identification; visitor expenditure; resident income; statistical capacity.

**Publisher:** Saint Lucia Policy Analysis. **DOI:** https://doi.org/10.5281/zenodo.23197449. **Evidence cutoff:** 6 October 2026.

> “An island can make tourism work better without making every total larger.”
>
> Kevin L. Michel, *Bad Bunny: Your Island Is Not for Sale*, research draft, chapter 5. [@MichelBook2026]

# What the evidence permits

Saint Lucia should retain arrival counts and paid-night statistics, but attach each to a defined population and reporting period. Neither should substitute for resident earnings or public value. Four conclusions guide this paper.

1. **The recovery differs by measure and comparator.** Annual arrivals exceeded 2019 in 2024 and 2025, while paid nights remained below it. Both measures declined between 2024 and 2025. The appropriate answer is a dated comparison, not an unqualified declaration that tourism is either growing or failing.
2. **The underlying question is stronger than the political claim that prompted it.** A reconciled official table authenticates 262,381 arrivals in January–July 2019. The other three disputed endpoints could not be independently authenticated. They are excluded from the principal empirical results.
3. **Published nights do not determine resident-income recovery.** A change in accommodation use, statistical coverage, spending, domestic production requirements or ownership income can change the relationship. Constructive examples demonstrate opposite income outcomes under identical arrival and published-night paths.
4. **Measurement should serve a specified decision.** First repair incompatible definitions. Then identify which missing observation can change the conclusion, cost that collection task, and publish the remaining uncertainty. A more precise survey need not deliver a favourable result.

The immediate recommendation is a CSO-led reconciliation programme working with the tourism department, Saint Lucia Tourism Authority (SLTA), Finance and relevant data custodians. Its first output should be common definitions and a revision bridge. Its next outputs should be a reconciled accommodation frame, a departure-survey comparison pilot and an experimental production-and-resident-income account. Proposed deadlines are measured from a funded start, not presented as existing government commitments.

# 1. The question and the contribution

Tourism is a sequence of economic transactions, production activities and income distributions. Counting entry episodes describes demand at the border. Counting guest nights describes time in a stated accommodation universe. Measuring visitor spending describes purchases. None of those observations, alone, tells a worker whether real earnings improved, a supplier whether profit rose, or a public authority whether an incentive was worth its cost.

The distinction matters particularly when an economy depends heavily on visitors but has limited capacity to maintain accommodation registers, probability surveys, business accounts and linked income statistics. Apparent contradictions between indicators can reflect real changes in visitor behaviour. They can also arise because the indicators cover different populations or because measurement changes between periods. A useful policy analysis must leave both possibilities open.

The immediate motivation was a United Workers Party statement comparing January–July 2019 and 2026. It supplied arrivals of 262,381 and 268,842 and paid nights of 1,718,900 and 1,588,628. The subtraction is valid, but subtraction does not authenticate inputs or establish the effects on all businesses. This paper focuses on the measurement and policy question raised by the statement. The claim audit is a small part of the evidence architecture, not a test of a political party's character or intentions.

The central question is: **when arrivals rise but paid nights fall, what can be established about tourism recovery, real domestic value added and income accruing to residents?** A related operational question follows: **which additional observation should a small statistical system collect first?**

The paper makes three bounded contributions. First, it reconciles several official publication vintages and supplies a reproducible local recovery record. Second, it connects exact descriptive decomposition to explicitly conditional income bounds, including a useful accounting-substitution result: once compatible receipts are measured, separately estimating nights coverage and yield may add no information to the aggregate income comparison. Third, it turns a precision objective into an inspectable finite measurement-design problem and a proposed institutional work programme. The identities, Shapley method, interval arithmetic and finite optimization are established mathematics. Originality is claimed for the documented Saint Lucia application and decision-specific integration, not for those general tools.

The empirical benchmark protocol uses 2019 as the last full pre-pandemic year, the preceding comparable year, and the recent measured annual arrival peak. For the latest complete official year, 2025, the latter two both identify 2024. For a possible January–July 2026 comparison, they identify 2025 and 2024 respectively. Selecting 2019 cannot by itself identify a government's contribution. This paper makes no causal estimate for Allen Chastanet, Philip J. Pierre, a tourism partnership or any individual policy.

# 2. What is already known

## 2.1 Demand, duration and unobserved accommodation

Nights are an established tourism measure. The International Recommendations for Tourism Statistics distinguish visitors, trips and nights, and recognize accommodation outside conventional establishment reporting. Two visitors sharing one room for seven nights generate fourteen guest-person nights but seven occupied room nights. Applying a room price to guest nights therefore gives the wrong unit of analysis. National border arrivals also differ from accommodation check-ins: one visitor moving between establishments can generate several property arrivals. [@IRTS2008; @EurostatOccupancy]

Mussini's decomposition of tourism demand already expresses nights through arrival volume, visitor mix and segment-specific duration, using the logarithmic mean Divisia method. Shorrocks supplies the established order-averaging foundation for exact Shapley allocations. This study uses a simpler two-factor form because the compatible local cells needed for a fuller empirical decomposition were not retrieved. Adding unobserved parameters to an equation does not make them empirically identified. [@Mussini2020; @Shorrocks2013]

The measurement of unobserved tourism is also established. De Cantis and colleagues distinguish observed and unobserved nights and trips. Guizzardi and Bernini investigate accommodation underreporting using official demand and supply surveys. Vergori, Colacchio and Suppa offer the closest fully inspected coverage application: reconciling Italian sources requires separating statistical universes and recognizing residual survey effects. A discrepancy is not automatically hidden short-term rentals, deliberate evasion or a constant missing share. [@DeCantis2015; @Guizzardi2012; @Vergori2025]

Research on duration and spending further cautions against assuming that every extra night has the same economic value. Longer stays and daily expenditure can move differently. Studies of stay duration, including small-island settings, motivate joint measurement of trip spending, night spending and transport intensity; their foreign coefficients are not imported here as Saint Lucia estimates. Platform data partnerships can extend a frame, but bookings, listings, dwellings and operating accommodation units must be deduplicated and reconciled. [@Gossling2018; @Aguilo2017; @EurostatPlatforms]

## 2.2 Production, income and decision-focused statistics

Tourism satellite accounts reconcile visitor consumption with domestic supply. Tourism direct gross value added is distinct from the gross value added of all accommodation and food-service businesses, and from indirect or induced effects. National accounts distinguish domestic production from income accruing to residents. Research on small-island tourism already treats linkages and local retention as economic questions. The present study does not claim to discover leakage or to replace a tourism satellite account with a multiplier. [@TSA2008; @SNA2008; @Pratt2015]

Partial identification offers a discipline for conclusions that depend on missing information: state the admissible set and determine what every feasible state implies. Robust optimization and statistical decision theory provide established ways to connect uncertainty to actions. Stoye and Manski–Tetenov are decision-theoretic precedents, not tourism calibrations or direct estimators used in this paper. [@Manski2005; @Bertsimas2011; @Stoye2009; @ManskiTetenov2016]

Duverger's 2026 paper is an especially close recent precedent for budget-constrained visitor-spending measurement. Its accessible publisher abstract describes Bayesian historical borrowing and a diagnostic for conflict between historical and current surveys. The full text was restricted. This paper therefore neither claims to introduce budget-aware tourism survey design nor claims to outperform that estimator. Its different objective is to make structural coverage assumptions, accounting dependencies and a recovery-reporting decision explicit. OECD's work on tourism data partnerships reinforces the need for validated administrative and alternative data, secure access and lasting analytical capacity. [@Duverger2026; @OECD2025]

## 2.3 Scope of the novelty audit

The targeted audit used 34 dated public-web queries on 6 October 2026, followed by primary publisher, official-standard and author-institution retrieval and backward reference inspection. Twenty methodological and literature records were retained with access status. Full text was inspected for the closest decomposition and accommodation-reconciliation papers, official manuals and several foundational methods. Some journal comparisons rely only on their inspected abstracts and metadata. The audit did not use subscription Scopus or Web of Science searches and does not report invented screening counts. Appendix D records the query log and access limits.

No directly matching published Saint Lucia application joining this source reconciliation to this conditional recovery-and-measurement protocol was located. That is a scoped search finding, not proof of global theoretical priority. The contribution remains useful even if another application uses similar bounds: it changes what can responsibly be said from Saint Lucia's published evidence and specifies the measurements needed to improve the answer.

# 3. Evidence, definitions and revisions

## 3.1 Data construction

The annual visitor series uses the Ministry of Finance's *Economic and Social Review 2025* (ESR2025), Table 5. The same vintage supplies 2011–2025 arrivals, paid nights and related visitor indicators. Table 2 supplies real accommodation-and-food-services gross value added; Table 7 supplies disjoint source-market categories. The 2025 entries are preliminary. In particular, the output footnote describes quarterly-generated estimates pending the more information-rich annual compilation. [@esr2025]

The monthly panel covers every calendar month from 2015 through 2025. It uses the reconciled Finance tables for 2015–2018, 2019–2021 and 2022–2025. These are explicit source-vintage choices, not a claim that one publication contains every month. No missing observation is interpolated. The zero entries in April–June 2020 are printed observations. Monthly paid-night data and matched market-by-accommodation duration cells were not obtained from the retrieved public sources. Consequently, the analysis does not estimate monthly night seasonality or a full market/use/duration decomposition. [@esr2018; @esr2023; @esr2025]

Revised CSO monthly all-item CPI summaries supply annual arithmetic means. These describe household prices with January 2018 equal to 100. An annual-average CPI is used only for an explicitly labelled purchasing-power diagnostic; it is not a tourism output deflator. Without monthly expenditure weights, that annual calculation is an approximation. December-to-December inflation is not substituted for it. [@cpi2018; @cpi2022; @CPI2020]

Appendix A includes the complete numerical inputs required by the analysis. Appendix C records source URLs, publishers, periods, dates, archive names, full checksums, coverage and missingness. Source dates marked as catalogue or web-modification dates are not relabelled as exact statistical release dates. The evidence freeze is 6 October 2026.

## 3.2 Discrepancies are evidence about the record

The CSO online monthly table gives July 2019 as 42,778, whereas the reconciled ESR2023 table gives 42,773. The latter reproduces the 423,736 annual total and the disputed January–July total of 262,381. A different 2019 digest also contains a March value inconsistent with the reconciled monthly series. An older CSO 2020 series differs from the later revised Finance series. The CSO page lacks 2021, but an official Finance table supplies it; this is retrieval of an observation, not imputation. [@cso_monthly; @esr2023; @digest2019]

The older CSO September 2017 value differs by 200 from the reconciled ESR2018 table. The selected Finance monthly series reproduces the annual total. Raw alternative publications are preserved so that the resolution remains visible. For paid nights, the older 2023 value of 2.52 million becomes 2.44 million in ESR2025. Splicing the former into the later series would mix vintages. The published overall mean stay also changes between vintages. These discrepancies do not justify a general claim that official tourism statistics are fabricated; they justify a public revision bridge. [@esr2018; @cso_selected; @esr2025]

Paid nights are published to two decimal places in millions. Calculated differences therefore inherit rounding. ESR2025 reports a 2025 paid-night decline of 6.7% in the body and table; subtracting displayed 2.58 and 2.41 million produces 6.59%. A summary passage uses 6.8%. The analysis reports the published rate when describing the official statement and the displayed-value rate when reproducing arithmetic, without pretending to recover unrounded counts. [@esr2025]

## 3.3 The 2026 boundary

The January–July 2019 arrival claim is now authenticated by a primary official table. The January–July 2019 paid-night claim and both January–July 2026 claims remain unverified in this review. Their absence from the retrieved public material does not demonstrate that they are false. They are stored as claims and excluded from the principal annual analysis.

An official SLTA release dated 1 June 2026 reports 40,752 April arrivals and positive early-year arrival growth. An SLTA-branded January–June table hosted by Tourism Analytics is separately classified as attributed evidence, rather than silently merged into the primary panel. Neither establishes the disputed January–July paid-night figure. The SLHTA annual report, presented on 17 June 2026, predates the end of July and contains no matching national series. The paper does not annualize partial 2026 observations. [@slta_april; @tourismanalytics; @slhta]

# 4. The recovery record

![Arrivals and paid nights recover differently. Both lines use ESR2025 Table 5 and a common 2019=100 base; the grey band marks 2020–2021. Paid nights use rounded published levels. The 2025 observations are preliminary. Author's executed calculations.](figures/01-recovery.png){width=95%}

The full annual path prevents a two-endpoint comparison from hiding the pandemic. Arrivals reached 435,659 in 2024 and then fell to 426,676 in 2025. The latter is 0.69% above 2019. Paid nights reached 2.58 million in 2024 and fell to 2.41 million in 2025, compared with 2.79 million in 2019. Thus arrival recovery relative to 2019 and a more recent decline can both be true. A compound growth rate across the disruption would conceal more than it explains. [@esr2025]

The monthly comparison holds the calendar month fixed. It is descriptive, not a seasonally adjusted causal model. The pandemic months remain visible rather than being dropped from the chart. Every selected year's monthly sum reconciles to the annual arrival series. January–July arrivals were 262,381 in 2019, 234,424 in 2023, 274,094 in 2024 and 263,394 in 2025. If the unverified 2026 arrival claim were later authenticated on the same definition, it would be 2.07% above 2025 but 1.92% below 2024. That conditional comparison illustrates the importance of the benchmark; it is not a verified 2026 finding.

![Monthly recovery against the same month of 2019. Each cell is an executed index from official monthly observations; 100 means equal arrivals. The chart retains printed pandemic zeros and does not interpolate. Source-vintage and alternative-publication discrepancies appear in Appendix C.](figures/02-monthly.png){width=95%}

## 4.1 Contrary evidence: real industry GVA can rise despite fewer nights

Real accommodation-and-food-services GVA rises from EC$1,160.6 million in 2019 to EC$1,273.7 million in 2025, at 2018 prices, a 9.74% increase. Accommodation alone rises by 10.94%, while food services remain 5.60% below 2019. The combined industry measure falls 4.92% from 2024 to 2025. These results contradict the inference that fewer published nights necessarily mean less real domestic production. They do not identify total tourism direct GVA or tourism-generated resident income: the industries also serve residents and omit visitor activity in other industries. Nor are the preliminary GVA estimates immune from later revision. [@esr2025; @TSA2008]

![Different measures, different outcomes: 2019–2025. The real GVA bar covers accommodation and food services, not a tourism satellite-account aggregate. Hatched expenditure bars carry a material survey-comparability warning. CPI-deflated reported expenditure is an arithmetic diagnostic, not real tourism GVA or income received by residents.](figures/03-different-outcomes.png){width=95%}

Reported stay-over expenditure rises from EC$2,604.5 million to EC$3,434.5 million, or 31.87%. Annual mean revised CPI rises 18.22%; dividing the reported expenditure flows by those annual means gives an 11.54% purchasing-power increase. This is a mechanical calculation on the published expenditure series, not a verified change in residents' receipts. Survey selection and mode changes can affect the expenditure numerator independently of inflation. The corresponding 2024–2025 diagnostic declines 5.34%. Neither number is converted into an income estimate. [@esr2025; @cpi2018; @cpi2022; @IMF2025]

Source-market composition also changes. The United States' arrival share rises from 45.24% in 2019 to 60.50% in 2025; Europe's falls from 23.84% to 17.91% and the Caribbean's from 19.70% to 12.67%. The five disjoint categories, including Canada and Other, sum to total stay-overs. The shift is consistent with composition being relevant, but market-specific compatible paid-use and duration cells are missing. It cannot be assigned a numerical share of the paid-night decline. [@esr2025]

## 4.2 What an exact decomposition can establish

Let $A_t$ denote all stay-over arrivals and $O_t$ the published paid-night value. For $A_t>0$, define $J_t=O_t/A_t$. Then $O_t=A_tJ_t$ exactly. We call $J$ **published paid-night intensity per arrival**. It can reflect duration, paid-accommodation use, reporting coverage, market composition and timing; it is not a verified average stay.

For a comparison from 0 to 1, define the symmetric contributions

$$\phi_A=(A_1-A_0)(J_0+J_1)/2,\qquad
\phi_J=(J_1-J_0)(A_0+A_1)/2. \tag{1}$$

**Proposition 1.** $\phi_A+\phi_J=O_1-O_0$.

**Proof.** Expanding the products cancels the cross terms $A_1J_0$ and $A_0J_1$, leaving $A_1J_1-A_0J_0$. Equivalently, the formula averages the two replacement orders and divides the interaction term equally. This is the established two-factor Shapley allocation. $\square$

Between 2019 and 2025, $J$ falls from 6.5843 to 5.6483 published paid nights per arrival. Equation (1) allocates the approximately 380,000-night decline to +17,982 nights from the arrival factor and −397,982 from intensity. Between 2024 and 2025, the approximately 170,000-night decline is allocated to −51,968 from arrivals and −118,032 from intensity. These are descriptive allocations based on rounded levels, not estimated behavioural or policy effects.

![Exact two-factor allocation of the published paid-night change. Values are thousands of nights, rounded for display. “Night intensity” means published paid nights divided by all stay-over arrivals; it does not isolate duration. Components sum to the net change before display rounding.](figures/04-decomposition.png){width=95%}

Under the conventional assumption that each published paid-night level was rounded to the nearest 0.01 million, the 2019–2025 percentage decline ranges from approximately 13.29% to 13.95%. The corresponding intensity contribution ranges from roughly −388,000 to −408,000 nights; the arrival contribution remains approximately +18,000. These are rounding sensitivities, not confidence intervals. The nearest-rounding convention is an explicit assumption because the retrieved table does not document its numerical rounding algorithm.

# 5. From an identity to an economic account

## 5.1 When $B=A c L$ is exact

For an arrival cohort $C_t$, let $b_i$ be the paid person-nights associated with trip $i$ in a specified accommodation universe. Let $n_t$ count cohort members with positive $b_i$, $c_t=n_t/A_t$, and $L_t=\sum_i b_i/n_t$ for $n_t>0$. Then

$$B_t^{\mathrm{cohort}}=\sum_{i\in C_t}b_i=A_tc_tL_t. \tag{2}$$

Here $c$ is the share of arriving trips using that universe and $L$ is mean nights in it per participating trip. A visitor can mix paid and unpaid stays, so $L$ need not equal total trip duration. If the universe is only a surveyed class, $c$ must not be relabelled as the share using any paid accommodation.

**Proposition 2 (calendar reconciliation).** Let $I_t$ be qualifying nights in calendar period $t$ belonging to earlier arrival cohorts, and $F_t$ nights after period $t$ belonging to the cohort arriving in $t$. Under a consistent trip/date assignment,

$$B_t^{\mathrm{calendar}}=A_tc_tL_t+I_t-F_t. \tag{3}$$

**Proof.** Nights in $t$ either belong to earlier arrivals, contributing $I_t$, or to arrivals during $t$. The latter cohort has $A_tc_tL_t$ qualifying nights over its complete trips, of which $F_t$ occur later. Subtracting those and adding earlier-cohort nights yields (3). $\square$

Matching January–July with January–July does not make $I-F$ zero. Stays crossing the boundary require either complete cohort accounting or an explicit calendar bridge. This is particularly relevant near closures and reopening periods. Dividing paid nights by arrivals, or by arrivals multiplied by a separately published overall mean stay, cannot identify a paid-accommodation share unless these boundaries match.

Reporting capture is a second distinction. If $B_t$ is the true paid calendar-night quantity and $O_t$ is a partial enumeration without duplicates or false positives, $O_t=k_tB_t$, where $k$ is the night-weighted capture fraction. It differs from the trip-level paid-use share $c$. If a published statistic is instead a survey-expanded estimate, $k$ can be treated only as an effective multiplicative measurement factor, potentially above one. This paper does not assert that Saint Lucia's official paid-night estimator is a simple undercounting census.

With additive errors the equation becomes $O=kB+e$. The positive-product model below applies to $(O-e)/k$ only when it is positive and $e$ has a justified bound. Arbitrary additive error, zero denominators or negative quantities require level methods. A convenient multiplicative equation is not a universal model of statistical error.

## 5.2 Why a fuller decomposition is not estimated here

For coherent market cells, an expanded identity is

$$B_t^{\mathrm{cohort}}=A_t\sum_m s_{mt}c_{mt}L_{mt},\qquad \sum_m s_{mt}=1. \tag{4}$$

One may apply a Shapley allocation to the four blocks $A,s,c,L$, replacing each complete share vector as a block so that its elements still sum to one. Averaging the marginal contribution over every block-replacement order yields an exact total because each order telescopes from the old value to the new one. The general weight on a subset $S$ preceding block $j$ is $|S|!(K-|S|-1)!/K!$. A change in the timing residual from (3) remains a separate component. [@Shorrocks2013; @Mussini2020]

Level-product Shapley calculations avoid logarithmic singularities when a cell total is zero, but cannot recover an unobserved conditional length or paid-use share in an empty market cell. Hybrid comparisons may require exactly those missing conditionals. The defensible options are observable cell-total decompositions, justified aggregation, explicit bounds or an omitted allocation. This study chooses the latter for market/use/duration effects. At aggregate $A=0$, $J$ is undefined; it is not set to zero merely to force equation (1) through pandemic months.

## 5.3 The production and resident-income bridge

For a **specified paid-stayer segment**, let compatible destination receipts be $E_t=(O_t/k_t)y_t$, where $y$ is receipts per true paid person-night for that same segment and period. Let $v$ be direct domestic GVA attributable to those receipts divided by $E$, and $r$ be a stated resident factor-income component divided by that direct GVA. With a declared price index $P$, define

$$G_t=\frac{E_tv_tr_t}{P_t}
=\frac{O_t y_t v_t r_t}{k_tP_t}. \tag{5}$$

Equation (5) is a bounded accounting construct, not a compiled tourism satellite account or a current Saint Lucia estimate. Purchaser/basic-price valuation, foreign booking services, imported goods and intermediate consumption must be reconciled before $v$ is meaningful. A nonnegative $r$ bounded by one is imposed only for a specified nonnegative income component; it is not a general SNA law. Losses, net subsidies, cross-border receipts and changes in the chosen pool can invalidate that share representation. The treatment of capital consumption must be stated; this paper's illustrative component is gross, with no claim to net household disposable income.

A compatible departure-survey design estimates expenditure per trip as total weighted trip expenditure divided by total weighted trips, and expenditure per person-night as the same weighted expenditure divided by weighted person-nights for the same eligible trips. The latter is a ratio of totals, not the unweighted mean of each respondent’s daily rate. A calendar-production comparison additionally needs the period bridge. The retrieved public series do not supply that matched paid-stayer denominator, so this paper does not publish a national paid-night spending yield or reinterpret expenditure divided by all arrivals as a validated paid-stayer yield.

Domestic production and ownership income require separate treatment. A foreign-owned hotel resident in Saint Lucia creates domestic GVA. Primary income accruing to nonresident owners, including relevant reinvested earnings rather than cash transfers alone, enters the production-to-resident-income bridge. It does not erase the domestic production already counted. The national identity is GNI = GDP + net primary income from abroad; assigning part of that bridge to tourism requires information, not subtraction of the whole economy's external-income debit. [@SNA2008; @BPM6]

At producer level, output less all intermediate consumption gives value added. A hotel's payment to a local supplier is not an additional dollar of value added on top of that supplier's wages, profit and imported inputs. An indirect-effects account may include the supplier's own value added once; it must not sum supplier turnover with its embedded components. Imported inputs, nonresident booking services and nonresident primary income are distinct flows. A single undifferentiated “leakage” subtraction risks omitting boundaries and counting the same flow twice. [@TSA2008]

For purchasing-power income, $P$ may be a household-relevant CPI. For real production, use appropriate output/input deflation or national-accounts volume measures. One deflator does not establish both. Taxes, transfers and distribution among households, corporations and government are further steps between factor income and household disposable income. Historical SLPA retention-model coefficients remain assumptions, not measured 2026 conversion rates. The earlier model is a useful policy starting point, but it cannot supply the missing contemporary $v$ and $r$ by citation. [@CPI2020; @MichelTourismModel]

## 5.4 Other segments and public costs

The paid-stayer component does not cover all tourism. Let $U_t$ collect other nonoverlapping resident-income components, already expressed in the same real units. Then total defined income is $T_t=G_t+U_t$. A synthetic example illustrates the consequence: $G$ falling from 100 to 90 while $U_0=20$ and $U_1$ lies between 10 and 50 produces a total-income ratio between 0.833 and 1.167. A decline in one component does not settle the aggregate.

A separately defined net account may be written $N_t=T_t-C_t$, where $C$ represents net public resource costs in the same real units and under an explicitly chosen boundary. This is not a formula for GDP minus public spending. Taxes can be transfers within a resident welfare boundary; tax expenditures depend on a benchmark and are not cash grants; environmental and congestion effects may require physical constraints or separate valuation. Costs already included in the income bridge must not be deducted again.

For rectangular level bounds, $N_t$ lies between $T_t^- - C_t^+$ and $T_t^+ - C_t^-$. A net ratio is appropriate only with a positive baseline and justified joint constraints. If baseline net benefit is zero or negative, report differences. The executed synthetic cost example has baseline income 100 and cost 10, with follow-up income in [90,120] and cost in [5,30]. Net follow-up lies in [60,115] against baseline 90, leaving the sign unresolved. None of these synthetic currency units is a Saint Lucia estimate.

# 6. Conditional bounds and the observations that matter

## 6.1 A sharp box result, with its conditions

Let $o=O_1/O_0$ and use capital letters for the ratios of the five other positive factors: $K=k_1/k_0$, $Y=y_1/y_0$, $V=v_1/v_0$, $R=r_1/r_0$, $Q=P_1/P_0$. The real resident-component ratio is

$$H_G=\frac{G_1}{G_0}=o\frac{YVR}{KQ}. \tag{6}$$

**Proposition 3 (conditional sharp bounds).** If the joint feasible set is the full Cartesian product of the stated strictly positive closed intervals, then

$$H_G\in\left[
o\frac{Y^-V^-R^-}{K^+Q^+},\quad
o\frac{Y^+V^+R^+}{K^-Q^-}
\right]. \tag{7}$$

**Proof.** The expression increases in $Y,V,R$ and decreases in $K,Q$. Therefore its extrema occur at the displayed corners. Joint feasibility makes both corners attainable, proving sharpness. Continuity over the connected positive rectangle supplies all intermediate values. $\square$

The box must be distinguished from the country's empirically supported identified set. If its ranges are selected by the analyst without local validation, (7) is a sensitivity envelope. It is not a confidence interval. Correlation, accounting identities or common survey weights can exclude its corners, making it conservative. Zero or negative factors invalidate the logarithmic representation used below. Sampling confidence sets require a separate simultaneous-coverage argument; individually 95% intervals do not automatically form a 95% joint set. [@Manski2005; @Bertsimas2011]

For the observed rounded annual paid-night ratio $o=2.41/2.79=0.863799$, stable coverage and conversion coefficients require nominal receipts per true paid night to rise 15.77% merely to hold the defined nominal component constant. If household prices move by the revised annual CPI ratio, the required nominal yield increase becomes 36.86%, holding the other factors fixed. These are conditional break-even requirements, not observed price increases or an assessment of policy success. They also cannot be obtained by dividing all stay-over expenditure by a paid-accommodation-only denominator.

![The conditional recovery threshold. The observed annual night ratio anchors the diagram, but the other factors are scenarios. The horizontal axis is K, the change in capture or measurement factor. The vertical axis is combined real resident income per true paid night, YVR/Q. The boundary is YVR/Q=K/o; at stable K=1, the required ratio is 1.1577.](figures/06-threshold.png){width=95%}

## 6.2 A constructive non-identification result

Consider two synthetic economies with arrivals rising from 100,000 to 110,000 and published nights falling from 1,000,000 to 900,000. Baseline capture is complete; yield is 100 currency units per true paid night; the direct-GVA coefficient is 0.6 and the defined resident share 0.8. These three factors are held constant. The follow-up price index is 1.1 against a baseline of 1. Trips are period-aligned, so the timing residual is zero.

In World A, capture remains complete. True nights fall to 900,000 and the real resident component declines 18.18%. In World B, follow-up capture is 0.75. True nights are 1,200,000 and the same income component rises 9.09%. Both worlds have feasible trip identities: with paid-use share 0.8, mean paid nights adjust to the respective totals. They have identical published arrivals and nights but opposite income changes.

![Identical published demand paths, opposite income outcomes. This is a constructed counterexample, not an estimate of Saint Lucia's reporting coverage. Yield and conversion factors are fixed; only follow-up capture differs between the two worlds. Both use the same 10% price increase.](figures/05-two-worlds.png){width=95%}

This proves non-identification from those two aggregates within the stated model. It does not establish that coverage deteriorated in Saint Lucia. Stable coverage remains a feasible explanation, as do real duration or use changes. The analytical obligation is to identify the observation that distinguishes those explanations.

## 6.3 Compatible receipts can remove an apparent measurement need

**Proposition 4 (accounting substitution).** If compatible receipts $E_t$ are observed for the same segment and period, and $O_t=k_tB_t$, $y_t=E_t/B_t$, then

$$\frac{O_t}{k_t}y_t=E_t,\qquad
H_G=\frac{E_1}{E_0}\frac{VR}{Q}. \tag{8}$$

**Proof.** Substitute $O_t/k_t=B_t$ and cancel $B_t$ against the denominator of $y_t$. Taking period ratios gives (8). $\square$

Coverage and yield still matter for accommodation management and the interpretation of nights, but if uncertainty about the remaining coefficients is separable from coverage and yield, separately identifying them cannot narrow this particular income bound once their compatible product is fixed. Frame or yield information can still have indirect value when it constrains the remaining coefficients through shared survey or accounting relationships. Treating them as independent unknowns after observing $E$ creates avoidable uncertainty. If receipts themselves have an interval, substitute that interval and its joint constraints; do not assume exact receipts because a point estimate was published.

The cancellation fails when $E$ covers all stay-over visitors but $B$ covers only a paid segment, when booking valuations differ, or when period assignment is incompatible. Saint Lucia's published total expenditure is therefore not automatically inserted into (8) as a validated paid-segment receipt measure. The practical lesson is to repair the common population before purchasing a more detailed decomposition.

An executed illustration uses the observed $o$ only as a scale and hypothetical ranges $K\in[0.85,1.05]$, $Y\in[1.00,1.45]$, $V\in[0.85,1.10]$, $R\in[0.90,1.10]$ and $Q\in[1.10,1.30]$. Equation (7) gives [0.4841,1.6209]. Enumerating every corner reproduces it. These ranges can be realized by suitable positive baseline levels, including baseline fraction 0.70 for $k,v,r$; that feasibility construction is not a measured retention assumption.

Adding the hypothetical compatible-receipts ratio $E_1/E_0=1.10$ yields [0.6473,1.2100]. The code obtains the same result both by direct substitution and by linear optimization over log factors with the accounting equality $-\log K+\log Y=\log(1.10/o)$. Both intervals span one, so the additional observation improves precision without resolving the direction. This is a useful failure case: more information need not be enough.

# 7. Survey selection and measurement design

## 7.1 Why more responses may not repair the estimate

The IMF's 2025 external-sector technical-assistance report records material changes in visitor-expenditure collection: earlier face-to-face collection, email recruitment using the Amber portal, interruption after that portal ceased, and subsequent electronic-form and email arrangements. The report's 2023 sample and response diagnostics are reasons to examine representativeness, not a rule that a small sampling fraction alone makes a survey biased. Its U.S. mirror exercise is a diagnostic scenario, not a universal 14% correction. It transfers trip-expenditure growth to a daily-expenditure comparison and also raises questions about the 2019 baseline. This paper leaves official spending unadjusted and labels its comparability problem. [@IMF2025]

A synthetic experiment isolates selection. Half the population spends 100 and half 300 units, so the population mean is 200. If response probabilities are 0.8 for low spenders and 0.2 for high spenders, completed respondents have an expected mean of 140. Reversing those propensities produces 260. The experiment draws 20,000 replicate samples of 200 and 800 **completed responses** in each case, using seed 23197449.

Under low-spender-favoured response, the simulated unweighted mean is 140.06 at 200 responses and 140.01 at 800. Its root mean squared error is 60.21 and 60.06 respectively. More responses reduce random variation while retaining selection bias. An oracle inverse-probability-weighted Hájek mean, using the true propensities known by construction, has simulated means 199.62 and 199.90 and RMSE 8.95 and 4.41. It is a finite-sample ratio estimator, not exactly unbiased. The reverse-selection experiment produces the opposite naive bias; the complete results and Monte Carlo standard errors appear in Appendix B.

![More completed responses do not remove selection bias. Synthetic spending population mean=200; low/high-spender response probabilities=0.8/0.2. Bars are Monte Carlo means over 20,000 replications. “Oracle IPW” uses known response propensities and is not a claim that those probabilities are available in Saint Lucia.](figures/07-selection.png){width=95%}

The operational response is a comparison sample with defensible recruitment, response-disposition logging and relevant accommodation/spending strata. Weighting by source country alone cannot guarantee correction if response depends on unmeasured spending within country. The experiment is a mechanism demonstration, not an estimate of the IMF diagnostic's magnitude or a validation of any local weighting scheme.

## 7.2 A precision budget, not a promised verdict

Write the log income ratio as $z=\log o+\sum_jx_j$, putting denominator factors into signed log form. For an independent interval box $x_j\in[l_j,u_j]$, the full width is $W=\sum_j(u_j-l_j)$. A measurement action $a_j$ has a cost $d_j(a_j)$ and a justified maximum posterior width $w_j(a_j)$ for its factor. Its future centre is unknown. A minimum-cost precision design solves

$$\min_{a_1,\ldots,a_m}\sum_jd_j(a_j)
\quad\text{subject to}\quad\sum_jw_j(a_j)\le\epsilon. \tag{9}$$

The budget-constrained version minimizes the width subject to a cost ceiling. A finite menu can be exhaustively enumerated. Shared fieldwork costs, common information and overlapping actions must be represented as bundles or constraints; they cannot be counted as independent savings.

**Proposition 5 (precision certificate).** If each action guarantees its stated width for every possible returned observation and the valid joint posterior set lies within the resulting interval product, its log-ratio image has width no greater than the sum in (9). Exhaustive enumeration returns a globally least-cost feasible combination.

**Proof.** The width of the sum over the full Cartesian product equals the sum of its widths. Restricting the feasible set cannot enlarge the image. Enumeration evaluates every admissible candidate, so no cheaper feasible candidate is omitted. $\square$

This result does not establish that a particular sample size will attain the assumed width. Bias, frame coverage and sampling uncertainty require their own evidence. The action-to-precision relationship must be learned from a pilot and validated before the optimization becomes a budget recommendation.

**Proposition 6 (precision and a reporting threshold).** Let $\tau$ be a log-ratio decision threshold. If the true $z$ is at least $\delta>0$ from $\tau$, and a valid posterior interval containing $z$ has full width $W<\delta$, the entire interval lies on the correct side of $\tau$.

**Proof.** If $z\ge\tau+\delta$, its lower endpoint is at least $z-W>\tau$. If $z\le\tau-\delta$, its upper endpoint is at most $z+W<\tau$. Conversely, when $W\ge\delta$, the valid interval $[\tau,\tau+W]$ can contain $z=\tau+\delta$ without lying strictly above the threshold. Thus the strict-width condition is sharp without additional restrictions. $\square$

Without a minimum-distance assumption, no positive finite precision can guarantee a strict growth-or-decline classification for every possible truth near the threshold. A decision programme must permit “unresolved.” It can buy information, not a favourable sign. A log margin $\log(1.10)$ means a ratio at least 1.10 or at most $1/1.10$, not an exactly symmetric plus/minus ten percent band.

## 7.3 Executed hypothetical measurement frontier

The demonstration uses five factors and three actions per factor, yielding $3^5=243$ combinations. No action leaves its initial full log width unchanged; the two collection levels reduce it to 40% and 5%. Hypothetical costs in person-days are: coverage (0,4,9), yield (0,6,13), GVA coefficient (0,10,22), resident share (0,8,18), and prices (0,2,4). These are transparent algorithm inputs, not quotations from CSO or validated staffing estimates.

The initial full log width is 1.20843. All strongest actions cost 66 hypothetical person-days and reduce it to 0.06042. Under the stipulated attainable widths, the least-cost design satisfying a $\log(1.10)$ separation requirement uses all five strongest actions. A $\log(1.20)$ requirement costs 54 days, using the intermediate GVA-coefficient action and strongest actions elsewhere. Even the 66-day programme cannot meet a $\log(1.05)$ requirement. Appendix B supplies the action table and selected frontier points; the code enumerates every combination and every integer budget.

![A conditional cost–precision frontier. Costs and attainable widths are wholly hypothetical. The curve minimizes full log-interval width at each budget, without assuming where the observations will place the interval. The horizontal lines are separation targets used in Proposition 6, not confidence levels or forecasts of a favourable result.](figures/08-measurement.png){width=95%}

If compatible receipts are already known, and the remaining coefficient uncertainty is separable, the appropriate optimization no longer pays separately to resolve $K$ and $Y$ for the aggregate income expression. Where a frame audit also constrains $V$ or $R$, its indirect information value must remain in the design. The remaining sufficient inputs are the receipt ratio and the $V,R,Q$ account. In the present demonstration, only the separate-factor frontier is priced; no unsupported cost is assigned to a joint receipts survey. A real procurement decision must compare its observed fieldwork cost and attainable uncertainty with the alternative modules. The accounting-substitution result explains why the ranking can change before any sophisticated optimization is run.

# 8. An executable programme for Saint Lucia

## 8.1 Use the institutional architecture already available

The Tourism Development Act, No. 1 of 2024, includes a Tourism Information Database and information-collection machinery in Part VIII, sections 146–148. The official April 2024 Gazette lists a commencement order, and a government notice states commencement on 15 April 2024. A June 2026 order paper subsequently lists an amendment bill. The retrieved materials do not certify the full consolidated legal position after that bill. The first implementation deliverable should therefore be a signed consolidation, commencement and data-sharing review, rather than an unsupported assertion of unrestricted collection powers. Existing low-risk metadata publication need not await a new survey. [@TourismAct2024; @GazetteCommencement2024; @GovtCommencement; @Amendment2026]

CSO should own statistical definitions and reconciliation; tourism data custodians and SLTA should supply the operational returns and visitor fieldwork; Finance should convene the decision and resource review. National-accounts and external-sector expertise, including ECCB support where available, should determine the production and resident-income bridge. These are proposed responsibilities, not certifications that every data agreement, staff position or appropriation already exists.

Confidentiality must be designed into the work. Identifiable linkage keys should remain with authorized custodians, with purpose-specific access, minimum fields, a linkage log and a retention/deletion schedule. Public releases should use disclosure-reviewed aggregates. Small-cell counts alone are insufficient: dominance, complementary suppression, repeated-release differencing and local knowledge can also identify respondents. The programme must not promise a statistical/enforcement firewall unless the applicable legal agreement actually provides it. [@TourismAct2024; @CSOPrivacy]

## 8.2 Four products with explicit acceptance tests

**Monthly physical account.** Report border stay-over arrivals, covered nonresident guest-person nights, room nights separately, operating capacity, source/frame version and revision status. Provide a matched-frame bridge when operators enter or leave reporting. The acceptance test is that users can reproduce the published comparison and understand which population changed.

**Quarterly visitor-yield account.** Collect arrival/departure dates, residence, purpose, party size, accommodation sequence including unpaid nights, spending by category, package/prepayment components and booking channel. Record invitations, contact outcomes and response by relevant strata. Distinguish departing-trip expenditure from calendar production. The acceptance test is a documented sample/weighting procedure, explicit unresolved selection risks and compatible numerator/denominator populations.

**Annual experimental production-and-income bridge.** Reconcile visitor receipts with output, domestic and imported intermediate inputs, resident compensation, operating or mixed income, capital consumption and nonresident primary-income accrual. Keep direct, indirect and induced effects separate. The acceptance test is a table with named missing bridges and consistent valuation, not a single attractive retention percentage.

**Quarterly delivery and distribution card.** Track jobs versus persons, hours and real earnings where the survey permits; supplier payment and delivery outcomes; distinct fiscal receipts and relief estimates; and resident service reliability in tourism-intensive areas. Administrative payroll is not automatically total tourism employment, and industry employment is not employment caused by tourism. The acceptance test is a visible link between the intervention, intended beneficiary and measured outcome.

| Deadline from funded start | Accountable lead, proposed | Concrete output | Decision enabled |
|:--|:--|:--|:--|
| 30 days | CSO and tourism Permanent Secretary; Finance convenes | Definition and revision protocol; source inventory; signed legal/data-sharing review; correction route | State which comparisons are supported and authorize feasible collection |
| 90 days | CSO/SLTA research leads and operator-register custodian | Reconciled accommodation frame; comparison departure pilot; nonresponse log; measured staff time and costs | Distinguish coverage from within-frame change; select the next useful measurement |
| 180 days | CSO national accounts/external-sector teams; Finance and authorized custodians | Experimental spending/production bridge; workforce coverage audit; incentive-use linkage feasibility | Test the value account and authorize bounded, evaluable policy pilots |
| 365 days | Finance and Tourism accounting officers; CSO technical signoff | Annual reconciliation pack; independent reproduction; actual costs; keep/change/stop decisions | Scale useful modules, end duplicate collection and fund the next cycle |

The programme should ask operators for a fact once, accept secure administrative exports when lawful, retain a short monthly core and rotate the detailed module. Test burden with small guesthouses as well as large hotels. Record supervision, transport/access, translation, cleaning and nonresponse-follow-up costs alongside interview time. The cheapest completed interview may systematically exclude the visitor or business most important to the uncertainty.

## 8.3 Connect the finding to an intervention

**If the problem is coverage**, publish a series bridge and repair the frame before describing a reporting change as lost demand. A registry or platform listing is not automatically an operating room, a separate dwelling or a completed stay.

**If compatible data establish shorter paid stays**, test a longer-stay offer in a bounded market and season. Before launch, define a credible comparison, discount cost, displacement of visitors who would have stayed anyway, supplier and labour outcomes, service capacity and an expiry rule. Gross bookings or a before–after arrival increase do not establish additional resident benefit.

**If reported yield rises but resident benefit remains uncertain**, collect the wage, input and ownership-income bridge. A supplier-linkage pilot should test reliable contracts, qualification support, aggregation and payment times against delivered local value added and supplier net income. Neither foreign ownership nor local purchasing alone proves the income outcome.

**If public services bind**, apply resident service floors alongside the financial analysis. Water reliability, waste, access and housing pressure can worsen while private receipts rise. The SLHTA report documents the relevance of industry water, energy and supplier concerns, but does not estimate tourism's incremental effect on household services. Treat those causal links as questions to measure. [@slhta]

**If an incentive is due for renewal**, disclose its legal basis, purpose, award identifier, actual use, benchmark tax expenditure and feasible alternatives. Conditions and evaluation requirements should be prospective and lawful. Counts of concession orders do not measure revenue forgone, investment additionality or jobs caused. A change in an aggregate income series also cannot establish the return on a particular incentive. [@MichelIncentives2026]

## 8.4 Governance disciplines that change the work

Institutional Intervention Readiness requires the collection redesign to identify what the current system does, who depends on it and what fallback preserves necessary calibration during transition. RIPPLE-4 directs attention to responses to the chosen metric: a paid-night target may encourage discounts or reporting changes; visitors and firms may adapt; pressure can spread to utilities, suppliers and labour; longer commitments can alter future fiscal and resource exposure. These are mechanisms to investigate, not measured effects supplied by a framework. [@MichelIIR2026; @MichelRipple2026]

PITONS supports a versioned decision record with an owner, evidence boundary, delivery milestones and an explicit adapt/scale/hold/stop rule. It is an independent proposed standard, not an assertion of Government adoption. The related employment-intensity work supports looking beyond output to jobs, hours and earnings; the inflation research supports keeping price periods and purchasing-power questions aligned. These papers supply complementary governance and measurement reasoning. None supplies an observed 2026 tourism retention coefficient. [@MichelPitons2026; @MichelEmployment2026; @MichelInflation2026]

# 9. Limits, failure cases and what remains unresolved

The principal empirical result is an official-publication audit and descriptive reconstruction. The public evidence retrieved does not contain a monthly national paid-night panel, a fully documented current reporting frame, a matched market/accommodation/stay matrix, a contemporary compiled TSA bridge, or an ownership-linked tourism resident-income account. This is a statement about retrieved evidence, not proof that agencies possess no unpublished information.

The method deliberately fails to declare an income direction when the feasible range crosses the threshold. Its illustrative intervals are not local estimates; its action costs and attainable widths are hypothetical; and the survey experiment knows propensities that a real statistical office must estimate or bound. A hypothetical coverage decline demonstrates possibility, not its occurrence. Independently feasible endpoints can become infeasible under accounting or common-source constraints. Positive-product methods cannot silently absorb negative net income, unrestricted additive error or mismatched periods.

The expenditure series spans survey-method changes. Deflation cannot repair those changes. The 2025 GVA estimate is preliminary, and industry GVA is neither all tourism nor solely tourism. A national income gain could coexist with losses for particular workers, districts or households; average CPI also need not represent their individual consumption baskets. Fiscal and environmental costs cannot be made commensurate merely by inserting an arbitrary deduction.

The literature audit is targeted and access-limited. It supports a restrained application claim, not a claim to have exhausted every relevant paper. Comparative destinations are used as methodological precedents rather than merged into an international ranking, because populations, reporting frames and vintages were not sufficiently harmonized for that purpose. A causal policy evaluation would require a separate identification design and usable treatment/comparison data.

# 10. Conclusion: a reporting rule and an action rule

Saint Lucia's annual arrivals recovery is real in the published record, but it does not settle the paid-night, production or resident-income questions. The same record shows fewer paid nights than in 2019 and higher preliminary real accommodation-and-food-services GVA. Exact decomposition locates the accounting divergence in published-night intensity, while the data do not separate duration, use, coverage and timing. Three disputed January–July endpoints remain unauthenticated; the 2019 arrival endpoint is verified.

The contribution established here is a reconciled, reproducible local evidence base and a worked decision protocol. The protocol preserves accounting populations, demonstrates conditional bounds and their failure cases, uses compatible receipts to eliminate redundant uncertainty, and connects a validated precision target to a finite measurement choice. The mathematical ingredients are standard; their use here makes a practical public-statistics problem inspectable.

**Reporting rule:** for a declared target and comparator, report a gain only when the defensible lower ratio bound exceeds one, a decline only when the upper bound is below one, and “unresolved” otherwise. State whether the bounds come from evidence, maintained assumptions or an illustrative scenario.

**Action rule:** publish the common definitions now; pilot the missing measurements; price their actual full cost; and collect the observation that can change the decision. Where the economic case remains unresolved, use reversible, bounded interventions with service constraints, credible comparisons and review dates. Scale support when additional resident benefit is demonstrated against a feasible alternative, not merely when an arrival or night target is met.

**AI-use disclosure:** AI tools assisted source retrieval, coding, analysis and drafting. Numerical results were generated by the accompanying executed code; sources and limitations are documented.
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# Appendix A. Complete numerical inputs {.unnumbered}

These transcriptions, the explicit synthetic constants and the code in Appendix E reproduce the numerical findings without access to confidential data. The PDF also contains an embedded reproducibility ZIP with machine-readable inputs and scripts; the printed tables remain usable independently. Blank source cells are shown as NA. Dates, measurement boundaries and revisions are part of the inputs, not optional annotations.

## A1. Common-vintage annual visitor indicators

ESR2025 Table 5. Nights are million paid person-nights; expenditure is nominal EC$ million; occupancy is percent; published mean stay is days. These columns are not assumed to share the population required to interpret nights/arrivals as mean stay.


| Year | Arrivals | Paid nights | Expenditure | Occupancy | Mean stay |
|---|---|---|---|---|---|
| 2011 | 312404 | 2.13 | 1500.0 | 58.3 | 8.9 |
| 2012 | 306801 | 2.22 | 1553.4 | 62.3 | 8.5 |
| 2013 | 318626 | 2.35 | 1712.7 | 64.6 | 8.9 |
| 2014 | 338158 | 2.46 | 1960.2 | 68.4 | 8.8 |
| 2015 | 344908 | 2.4 | 2012.7 | 70.0 | 8.7 |
| 2016 | 347872 | 2.31 | 1914.5 | 61.7 | 8.5 |
| 2017 | 386127 | 2.56 | 2134.8 | NA | 8.3 |
| 2018 | 394780 | 2.68 | 2342.9 | NA | 8.4 |
| 2019 | 423736 | 2.79 | 2604.5 | 71.1 | 8.0 |
| 2020 | 130781 | 1.04 | NA | 37.3 | 8.8 |
| 2021 | 199347 | 1.6 | 1524.1 | 48.8 | 8.7 |
| 2022 | 356237 | 2.57 | 2841.4 | 70.4 | 8.7 |
| 2023 | 380791 | 2.44 | 3067.6 | 69.1 | 7.9 |
| 2024 | 435659 | 2.58 | 3603.9 | 73.4 | 7.4 |
| 2025 | 426676 | 2.41 | 3434.5 | 71.7 | 7.2 |


## A2. Industry GVA and annual prices

Industry values are EC$ million at constant 2018 prices, ESR2025 Table 2. Published components may differ from their sum because of rounding; combined values are preserved. CPI is the arithmetic mean of the revised monthly all-item indices below.


| Year | Accommodation + food | Accommodation | Food services | Annual mean CPI |
|---|---|---|---|---|
| 2019 | 1160.6 | 1076.7 | 83.9 | 101.342500 |
| 2020 | 408.3 | 341.0 | 67.2 | 101.490833 |
| 2021 | 640.9 | 584.7 | 56.2 | 105.334167 |
| 2022 | 1075.0 | 1003.7 | 71.3 | 115.530833 |
| 2023 | 1209.8 | 1134.4 | 75.3 | 120.010000 |
| 2024 | 1339.6 | 1259.7 | 79.9 | 119.000000 |
| 2025 | 1273.7 | 1194.5 | 79.2 | 119.810000 |


## A3. All 132 monthly arrival observations

Selected source vintages: ESR2018 for 2015–2018, ESR2023 for 2019–2021, ESR2025 for 2022–2025. Every selected monthly sum reconciles to the annual total. No interpolation is used.


| Year | Jan | Feb | Mar | Apr | May | Jun |
|---|---|---|---|---|---|---|
| 2015 | 31541 | 32083 | 34595 | 31200 | 29658 | 26347 |
| 2016 | 30661 | 31637 | 35069 | 30104 | 29813 | 25855 |
| 2017 | 31649 | 33402 | 35427 | 34322 | 31436 | 31312 |
| 2018 | 32755 | 35536 | 41741 | 32555 | 32277 | 31318 |
| 2019 | 34546 | 38166 | 41674 | 36828 | 34354 | 34040 |
| 2020 | 33675 | 39638 | 18086 | 0 | 0 | 0 |
| 2021 | 6357 | 4870 | 8004 | 9555 | 14339 | 21357 |
| 2022 | 21864 | 26828 | 32119 | 30661 | 28618 | 30694 |
| 2023 | 34066 | 34638 | 39318 | 34539 | 33339 | 27028 |
| 2024 | 36863 | 38837 | 44561 | 37588 | 36375 | 38394 |
| 2025 | 36196 | 38062 | 41601 | 37546 | 35413 | 33646 |



| Year | Jul | Aug | Sep | Oct | Nov | Dec |
|---|---|---|---|---|---|---|
| 2015 | 32481 | 27822 | 17468 | 23745 | 25821 | 32147 |
| 2016 | 33381 | 29991 | 18169 | 24251 | 25254 | 33687 |
| 2017 | 38291 | 33400 | 20049 | 27967 | 29962 | 38910 |
| 2018 | 37844 | 34168 | 18745 | 25991 | 30422 | 41428 |
| 2019 | 42773 | 36342 | 21608 | 26923 | 32913 | 43569 |
| 2020 | 1959 | 3261 | 4122 | 7890 | 7766 | 14384 |
| 2021 | 25440 | 20569 | 14896 | 20545 | 23678 | 29737 |
| 2022 | 39145 | 32618 | 19527 | 25382 | 29952 | 38829 |
| 2023 | 31496 | 27366 | 21142 | 26475 | 32887 | 38497 |
| 2024 | 41476 | 34895 | 20273 | 30408 | 33883 | 42106 |
| 2025 | 40930 | 35596 | 19698 | 30217 | 36255 | 41516 |


## A4. Revised CPI inputs

January 2018=100. These annual-flow diagnostics use the arithmetic mean of all twelve months, not a December-to-December inflation rate. Data extend to 2025 for the core analysis.


| Year | Jan | Feb | Mar | Apr | May | Jun |
|---|---|---|---|---|---|---|
| 2019 | 102.23 | 102.06 | 101.52 | 100.32 | 100.75 | 100.82 |
| 2020 | 101.17 | 101.2 | 100.57 | 100.16 | 100.26 | 100.54 |
| 2021 | 102.87 | 103.27 | 102.75 | 103.38 | 104.58 | 105.11 |
| 2022 | 111.52 | 111.65 | 112.51 | 112.74 | 113.74 | 114.93 |
| 2023 | 119.32 | 120.23 | 120.46 | 120.02 | 119.29 | 119.65 |
| 2024 | 120.18 | 120.7 | 118.75 | 118.04 | 118.0 | 117.64 |
| 2025 | 120.37 | 120.88 | 119.9 | 119.76 | 119.15 | 119.98 |



| Year | Jul | Aug | Sep | Oct | Nov | Dec |
|---|---|---|---|---|---|---|
| 2019 | 101.5 | 101.46 | 101.73 | 101.69 | 101.45 | 100.58 |
| 2020 | 101.19 | 101.67 | 102.43 | 102.76 | 102.92 | 103.02 |
| 2021 | 105.83 | 106.41 | 106.92 | 106.75 | 107.52 | 108.62 |
| 2022 | 116.64 | 117.5 | 117.88 | 118.46 | 119.29 | 119.51 |
| 2023 | 119.48 | 119.91 | 120.6 | 120.84 | 120.46 | 119.86 |
| 2024 | 118.9 | 118.69 | 118.04 | 118.04 | 120.03 | 120.99 |
| 2025 | 119.61 | 119.8 | 119.47 | 119.55 | 119.38 | 119.87 |


## A5. Disjoint source markets used in the comparison

ESR2025 Table 7; Europe includes its published subcategories, which are not added again. “Origin” is the source wording and should not silently be redefined as citizenship.


| Year | USA | Canada | Europe | Caribbean | Other |
|---|---|---|---|---|---|
| 2019 | 191719 | 40872 | 101018 | 83493 | 6634 |
| 2024 | 247191 | 35709 | 92338 | 54095 | 6326 |
| 2025 | 258156 | 32355 | 76416 | 54051 | 5698 |


## A6. Claims and partial 2026 evidence


| Period / measure | Value | Status |
|---|---|---|
| Jan–July 2019 arrivals | 262381 | Authenticated: ESR2023 Table 6 |
| Jan–July 2019 paid nights | 1718900 | Claim; unverified |
| Jan–July 2026 arrivals | 268842 | Claim; unverified |
| Jan–July 2026 paid nights | 1588628 | Claim; unverified |
| April 2026 arrivals | 40752 | Official SLTA release, 1 June 2026 |


The screenshot source was supplied for the earlier investigation. Its relative timestamp and truncated Facebook address do not authenticate a permalink or publication date. It is archived as a claim source. Conditional arithmetic yields +2.46245% arrivals and −7.57880% paid nights, and an 8.20028% nominal-yield break-even increase. These values are excluded from the principal national results.


| Attributed 2026 month | Arrivals |
|---|---|
| 1 | 37651 |
| 2 | 38576 |
| 3 | 42105 |
| 4 | 40752 |
| 5 | 35667 |
| 6 | 33340 |


The latter table is SLTA-branded but hosted by Tourism Analytics. It is retained separately and is not substituted for the direct primary monthly panel.

# Appendix B. Executed results and experiment specification {.unnumbered}

## B1. Descriptive allocations


| Comparison | Arrival contribution | Intensity contribution | Total change |
|---|---|---|---|
| 2019–2025 | 17981.925342 | -397981.925342 | -380000 |
| 2024–2025 | -51968.347581 | -118031.652419 | -170000 |
| 2019–2024 | 74556.612847 | -284556.612847 | -210000 |


Units are published paid person-nights, computed from rounded million-night inputs. Excess decimal places here support reproduction, not a claim of observational precision. The manuscript rounds the allocations appropriately.

## B2. Survey-selection experiment

Seed=23197449; 20,000 replications in every row. Population spend is 100 or 300 with equal shares; n counts completed responses. IPW is the oracle normalized Hájek estimator. MCSE is the Monte Carlo standard error of the reported mean, not uncertainty about Saint Lucia spending.


| n | Low/high response | Estimator | Mean | Bias | RMSE | MCSE |
|---|---|---|---|---|---|---|
| 200 | 0.8/0.2 | Naive | 140.0591 | -59.9409 | 60.2117 | 0.04034 |
| 200 | 0.8/0.2 | Oracle IPW | 199.6156 | -0.3844 | 8.9526 | 0.06325 |
| 200 | 0.2/0.8 | Naive | 259.9222 | 59.9222 | 60.1912 | 0.04019 |
| 200 | 0.2/0.8 | Oracle IPW | 200.3520 | 0.3520 | 8.9238 | 0.06305 |
| 800 | 0.8/0.2 | Naive | 140.0076 | -59.9924 | 60.0584 | 0.01991 |
| 800 | 0.8/0.2 | Oracle IPW | 199.8956 | -0.1044 | 4.4086 | 0.03117 |
| 800 | 0.2/0.8 | Naive | 260.0010 | 60.0010 | 60.0676 | 0.01999 |
| 800 | 0.2/0.8 | Oracle IPW | 200.1188 | 0.1188 | 4.4261 | 0.03129 |


## B3. Hypothetical factor and action inputs

Factor bounds, person-day costs and reductions are entirely assumed for the methods demonstration. None is a measured national parameter or a quoted collection budget. Each action reduces the original full log width to 100%, 40% or 5%, respectively.


| Factor ratio | Lower | Upper | Initial full log width | Costs: 0 / 1 / 2 |
|---|---|---|---|---|
| K | 0.85 | 1.05 | 0.211309 | 0 / 4 / 9 |
| Y | 1.0 | 1.45 | 0.371564 | 0 / 6 / 13 |
| V | 0.85 | 1.1 | 0.257829 | 0 / 10 / 22 |
| R | 0.9 | 1.1 | 0.200671 | 0 / 8 / 18 |
| Q | 1.1 | 1.3 | 0.167054 | 0 / 2 / 4 |



| Budget | Least full log width | Actions K,Y,V,R,Q |
|---|---|---|
| 0 | 1.208427 | 0,0,0,0,0 |
| 10 | 0.826787 | 0,1,0,0,2 |
| 20 | 0.626043 | 2,1,0,0,2 |
| 30 | 0.449552 | 1,2,0,1,2 |
| 40 | 0.294854 | 1,2,1,1,2 |
| 50 | 0.220896 | 2,2,1,1,2 |
| 54 | 0.150662 | 2,2,1,2,2 |
| 60 | 0.130656 | 2,2,2,1,2 |
| 65 | 0.118890 | 2,2,2,2,1 |
| 66 | 0.060421 | 2,2,2,2,2 |


All 243 action combinations were evaluated. The smallest possible width is 0.060421327. A strict log(1.05)=0.048790164 target is infeasible; log(1.10)=0.095310180 requires 66 days; log(1.20)=0.182321557 requires 54 days. These are conditional precision certificates. All future intervals must be recentered on the actual observations.

# Appendix C. Source and revision audit {.unnumbered}

## C1. Primary numerical and claim sources

All entries were retrieved on 6 October 2026. SHA-256 identifies the archived bytes. Archive names are relative to the reproducibility source record. Multiple table records can legitimately share a PDF/hash. Undated material is not assigned a fabricated release date.

**esr2025_t5. Economic and Social Review 2025: Selected Visitor Statistics.** Government of Saint Lucia, Department of Finance, Research and Policy Unit. URL: <https://www.finance.gov.lc/resources/download/2256>. Reference period: 2011–2025. Release/date status: 2026-03-23 (resource catalogue timestamp; not a separately dated statistical release). Locator: Appendix Table 5, printed page 104, PDF viewer page 121 (zero-based 120); tourism chapter pages 22–27.


Units and population: persons/visits; paid bednights in millions; EC$ million nominal; days; percent; Stay-over tourists; paid hotel nights; estimated stay-over spending; hotel occupancy. Coverage: Table 5 nights are described as paid hotel bednights in the tourism chapter. The exact establishment reporting frame is not supplied. Revisions: 2019 and 2024 marked revised; 2025 preliminary. Hotel classifications amended from 2019. Missingness: 2020 spending unavailable; 2017–2018 occupancy unavailable; cruise spending unavailable from 2018.


Archive: `sources/esr2025.pdf`. SHA-256: `b110db2e4e79800768376619aa1a762e3fda065ea6bb404c71e43e700f03369c`.


**esr2025_t6. Economic and Social Review 2025: Monthly Arrivals by Category.** Government of Saint Lucia, Department of Finance, Research and Policy Unit. URL: <https://www.finance.gov.lc/resources/download/2256>. Reference period: 2022–2025. Release/date status: 2026-03-23 (resource catalogue timestamp; not a separately dated statistical release). Locator: Appendix Table 6, printed page 105, PDF viewer page 122 (zero-based 121).


Units and population: Stay-over arrival events / person-visits; Nonresident stay-over tourists. Coverage: Monthly arrivals, distinct from a calendar flow of guest-nights. All published months retained. Revisions: 2024 revised; 2025 preliminary. Missingness: No month missing in 2022–2025.


Archive: `sources/esr2025.pdf`. SHA-256: `b110db2e4e79800768376619aa1a762e3fda065ea6bb404c71e43e700f03369c`.


**esr2025_t7. Economic and Social Review 2025: Stay-over Tourist Arrivals by Country of Origin.** Government of Saint Lucia, Department of Finance, Research and Policy Unit. URL: <https://www.finance.gov.lc/resources/download/2256>. Reference period: 2012–2025. Release/date status: 2026-03-23 (resource catalogue timestamp; not a separately dated statistical release). Locator: Appendix Table 7, printed page 106, PDF viewer page 123 (zero-based 122).


Units and population: Stay-over arrival events / person-visits; Stay-over tourists grouped by origin. Coverage: Top-level USA, Canada, Europe, Caribbean and Other categories are disjoint; European subgroups are not added again. Revisions: 2025 preliminary; earlier flags as published. Missingness: No market-specific paid nights, duration or spending table retrieved.


Archive: `sources/esr2025.pdf`. SHA-256: `b110db2e4e79800768376619aa1a762e3fda065ea6bb404c71e43e700f03369c`.


**esr2025_t2. Economic and Social Review 2025: Gross Domestic Product by Economic Activity at Constant 2018 Prices.** Government of Saint Lucia, Department of Finance, Research and Policy Unit. URL: <https://www.finance.gov.lc/resources/download/2256>. Reference period: 2006–2025. Release/date status: 2026-03-23 (resource catalogue timestamp; not a separately dated statistical release). Locator: Appendix Table 2, printed page 101, PDF viewer page 118 (zero-based 117).


Units and population: EC$ million at constant 2018 prices; Resident producer units in the accommodation and food-services industries. Coverage: Industry GVA includes services purchased by residents and excludes visitor purchases in other industries. It is not tourism direct GVA. Revisions: 2006–2024 revised; 2025 preliminary and based on quarterly estimates. Missingness: Tourism shares and ownership-linked resident-income allocations are not provided.


Archive: `sources/esr2025.pdf`. SHA-256: `b110db2e4e79800768376619aa1a762e3fda065ea6bb404c71e43e700f03369c`.


**esr2023_t6. Economic and Social Review 2023: Monthly Arrivals by Category.** Government of Saint Lucia, Department of Finance, Research and Policy Unit. URL: <https://www.finance.gov.lc/resources/download/2208>. Reference period: 2019–2023. Release/date status: 2024-04-30 (resource catalogue timestamp). Locator: Appendix Table 6, printed page 108, PDF viewer page 123 (zero-based 122).


Units and population: Stay-over arrival events / person-visits; Nonresident stay-over tourists. Coverage: All months selected for 2019–2021; ESR2025 provides the newer 2022–2025 data. Revisions: 2021 and 2022 revised; 2023 preliminary. Missingness: No missing monthly stay-over values in 2019–2021; April–June 2020 are explicitly zero.


Archive: `sources/esr2023.pdf`. SHA-256: `3cb591fdae068280ca36325bfa0f6c4871c56b6640c10d392521e6c952344bf0`.


**cso_monthly. Tourist Arrivals Monthly 2010 to 2023.** Central Statistical Office of Saint Lucia; underlying sources SLTB, SLASPA and CSO. URL: <https://stats.gov.lc/subjects/economy/tourism/tourist-arrivals-monthly-2010-to-2023/>. Reference period: 2010–2023. Release/date status: 2024-05-16 (table last-updated date). Locator: Main HTML table, twelve month rows and annual total.


Units and population: Stay-over arrivals; Tourists recorded in the published table. Coverage: Retained for revision audit only; ESR2018 provides canonical 2015–2018 observations. Revisions: 2017 monthly sum 386,327 versus stated 386,127; July 2019 is 42,778 versus ESR 42,773; older 2020 total 130,695 versus revised 130,781. Missingness: The entire 2021 column is missing (..); it is not imputed.


Archive: `sources/cso_monthly_2010_2023.html`. SHA-256: `e448e373be342c57adfe2568959e662abea501a060863a57f5ab759d3f428bb8`.


**cso_selected. Selected Visitor Statistics, 2012 to 2023.** Central Statistical Office of Saint Lucia. URL: <https://stats.gov.lc/subjects/economy/tourism/selected-visitor-statistics-2012-to-2023/>. Reference period: 2012–2023. Release/date status: 2024-05-16 (table last-updated date). Locator: Main HTML table.


Units and population: Arrivals; million paid nights; EC$ million; days; percent; Published tourism indicators. Coverage: Used for the revision audit only. Revisions: 2020 nights: 1.01 versus ESR2025 1.04 million. 2023 nights: 2.52 versus ESR2025 2.44 million. 2019 mean stay: 8.1 versus ESR2025 8.0 days. Missingness: 2020 expenditure missing; selected occupancy cells unavailable.


Archive: `sources/cso_selected_2012_2023.html`. SHA-256: `f6704019d5ea4f03304fb6292744b407171e1be267ec7af128d111a9aafeac10`.


**cso_cpi2018_2021. CPI Summary – Monthly Release – 2018 to 2021 (Revised).** Central Statistical Office of Saint Lucia. URL: <https://stats.gov.lc/subjects/economy/prices-and-price-indices/cpi-summary-monthly-release-2018-to-2021/>. Reference period: 2018–2021. Release/date status: Separate release date not stated; webpage modified 2026-04-21.. Locator: All Item Index monthly rows.


Units and population: Index: January 2018 = 100; weights labelled February 2016.; Household consumption basket. Coverage: All-items CPI is used as a consumption purchasing-power deflator, not as a tourism production price index. Revisions: Explicitly revised summary; preferred to unreconciled standalone annual pages. Missingness: No missing months in 2019–2021.


Archive: `sources/cso_cpi_revised_2018_2021.html`. SHA-256: `0531bb109610bb19eeff11c05ef729beae20849ff6d65691936f6b7813a2d36e`.


**cso_cpi2022_2026. CPI Summary – Monthly Release – 2022 to 2026 Q2 (Revised).** Central Statistical Office of Saint Lucia. URL: <https://stats.gov.lc/subjects/economy/prices-and-price-indices/cpi-summary-monthly-release-2022-to-2026-q2/>. Reference period: 2022–June2026. Release/date status: Separate release date not stated; see webpage metadata.. Locator: All Item Index monthly rows.


Units and population: Index: January 2018 = 100; weights labelled February 2016.; Household consumption basket. Coverage: All-items CPI. Complete annual observations 2022–2025; only January–June available for 2026. Revisions: Explicitly revised summary; annual means round to ESR2025 Table 30 values for 2023–2025. Missingness: No missing months in 2022–2025; 2026 after June absent.


Archive: `sources/cso_cpi_revised_2022_2026.html`. SHA-256: `9045bfcba5f5cd6dde60ac86e840c11044ba37a34d40544e3304be05d6cb1d0d`.


**slta_april2026. Unprecedented April growth for Saint Lucia tourism in 2026.** Saint Lucia Tourism Authority / Government of Saint Lucia. URL: <https://tourism.govt.lc/news/unprecedented-april-growth-for-saint-lucia-tourism-in-2026>. Reference period: April 2026 and January–April 2026. Release/date status: 2026-06-01. Locator: Dated news release body.


Units and population: Stay-over arrivals and percentage change; Stay-over tourists. Coverage: April 40,752 and 8.5% year-on-year growth; January–April growth 3.7%. All monthly levels are not supplied. Revisions: Revision status not stated. Missingness: No July data or paid nights.


Archive: `sources/slta_april_2026.html`. SHA-256: `d451ccef33a975a56c301c9554901f9e02b4f404d04a03c0543c98fb1f7813fe`.


**ta_june2026. Saint Lucia: Stayover Arrivals by Month, June 2026.** Tourism Analytics (secondary host); table attributes SLTA. URL: <https://tourismanalytics.com/uploads/1/2/0/4/120443739/slu-month-june-2026_orig.png>. Reference period: January–June 2026. Release/date status: Not stated; discussed in a host article dated 2026-08-01.. Locator: Full image of monthly table.


Units and population: Stay-over arrivals; Stay-over tourists. Coverage: Preliminary six-month table with SLTA attribution, not retrieved from an SLTA-controlled URL. Revisions: Preliminary. Missingness: July 2026 not available.


Archive: `sources/slta_attributed_june2026.png`. SHA-256: `ad3908d41a831da36f517144a8d96c054696cf64e8c7b6b3d0af1815091766a7`.


**ta_page. Saint Lucia Tourism Performance Statistics 2026.** Tourism Analytics. URL: <https://tourismanalytics.com/saintlucia-statistics.html>. Reference period: Various historical and current tourism tables. Release/date status: Not stated; rolling page.. Locator: Historical monthly table and linked images.


Units and population: Various tourism statistics; Arrivals and accommodation records in linked tables. Coverage: Secondary host with attributed source images. Revisions: Various vintages. Missingness: Not a continuous primary panel.


Archive: `sources/tourism_analytics.html`. SHA-256: `7d9912ebacfb2e217ecc031f66a02be878ceaa67f385274b37eb3c303070938c`.


**slhta202526. SLHTA Annual Report 2025/26.** Saint Lucia Hospitality and Tourism Association. URL: <https://slhta.com/wp-content/uploads/2026/06/SLHTA-Annual-Report-2025-26_compressed.pdf>. Reference period: 2025/26 association year. Release/date status: 2026-06-17 (presented at the annual general meeting). Locator: PDF page 4 presentation date; pages 29–34 policy work.


Units and population: Association activity narrative and EC$ financial statements; Association membership and its own finances. Coverage: Industry account of water, energy, workforce and supplier constraints. Revisions: Not a national statistical release. Missingness: No exact four disputed endpoints or January–July 2026 paid-night series.


Archive: `sources/slhta202526.pdf`. SHA-256: `58ed75322c749aad577ec7ca4406fa8251cd8fc9222a6959afc368086ec4b843`.


**digest2019. Annual Statistical Digest 2019.** Central Statistical Office of Saint Lucia. URL: <https://stats.gov.lc/wp-content/uploads/2021/06/Annual-Statistical-Digest-2019.pdf>. Reference period: 2019. Release/date status: 2021-06 (URL upload month); exact release date unconfirmed.. Locator: Table 9.3.


Units and population: Monthly stay-over arrivals; Tourists. Coverage: Older primary publication retained for revision audit. Revisions: March 2019 shows 44,671 rather than ESR 41,674; July shows 42,773. Missingness: Monthly sum does not match the stated annual total.


Archive: `sources/digest2019.pdf`. SHA-256: `48e6dfe8b46535313ea1a0f13a3f4ae55015bfad33948748bcd46ad69dcbf227`.


**uwp_screenshot. More Visitors. Fewer Bed Nights. (user-supplied Facebook post screenshot).** United Workers Party (Saint Lucia) Facebook page, as displayed. URL: <Original permalink not recoverable from the supplied screenshot.>. Reference period: January–July 2019 compared with January–July 2026. Release/date status: Unknown; screenshot received 2026-10-06.. Locator: Full supplied screenshot.


Units and population: Arrivals and paid bednights as claimed; Population and coverage unspecified in the post. Coverage: Claim source only. Revisions: Revision status unknown. Missingness: Both night endpoints and the 2026 arrival endpoint remain unverified.


Archive: `sources/uwp-post.png`. SHA-256: `6a687421f3d757289b6de4214c37200061751d51ed273c284de5a222dbf58695`.


**esr2018_t5. Economic and Social Review 2018: Monthly Arrivals by Category.** Government of Saint Lucia, Department of Finance, Research and Policy Unit. URL: <https://www.finance.gov.lc/resources/download/2089>. Reference period: 2015–2018. Release/date status: 2019 (exact release date not established). Locator: Appendix Table 5, printed page 92, PDF viewer page 106 (zero-based 105).


Units and population: Stay-over arrival events / person-visits; Nonresident stay-over tourists. Coverage: All twelve monthly stay-over arrival levels in 2015–2018; no imputation. Revisions: 2018 preliminary in this vintage; published annual total matches ESR2025. Missingness: No missing monthly stay-over values in 2015–2018.


Archive: `sources/esr2018.pdf`. SHA-256: `26c16e31fdf392a19353d1beeef239ea35c32f81c18b4473ee78f38b8fd124c5`.


## C2. Policy, accounting and legal records

These records support interpretations and institutional proposals. They are not extra observations in the tourism panel. The Act archive is a checked mirror of the substantive text; commencement evidence includes an archived web retrieval, not an obtained full commencement-order body.

**IMF_TA_2025_41. St. Lucia: Technical Assistance Report—Report on External Sector Statistics Mission (October 28–November 1, 2024).** International Monetary Fund. <https://www.imf.org/-/media/files/publications/tar/2025/english/tarea2025041-print-pdf.pdf>. Reference: Mission October 28–November 1, 2024; tourism inputs 2018–2023. Date: 2025-01. Locator: Paras. 18–25; printed pp. 8–11; Appendices V–VII; PDF pp. 25–29. Coverage/limits: Survey frames/mode, tourism travel credits and US mirror exercise; Diagnostic mirror scenario is not a universal correction; baseline concepts/sample also differ. Electronic survey representativeness concerns; not a nationally certified corrected series.. Archive `sources/policy/imf-ta2025.pdf`; SHA-256 `0b7c3bf9fb2551560506e04fea18cbd6087830f3c9dbc35df6dc341a21975d3f`.


**IMF_BPM6. Balance of Payments and International Investment Position Manual, Sixth Edition.** International Monetary Fund. <https://data.imf.org/-/media/iData/External-Storage/Documents/73FBCD5B6CDE4D289C60B9B0CAA40622/en/2-bpm6.pdf>. Reference: International methodological framework. Date: 2009. Locator: Paras. 11.33–11.43. Coverage/limits: Primary income and reinvested direct-investment earnings; Framework for published historical statistics; not tourism-specific national income measurement. Archive `sources/policy/bpm6.pdf`; SHA-256 `4731d6cf731f3272169170e9fd1a689dcccfdb08db5432b3ccd360bf6ad5973a`.


**LCA_TDA_2024. Tourism Development Act, No. 1 of 2024.** Government of Saint Lucia; National Printing Corporation. <https://npc.govt.lc/files/laws/acts/2024/Act%20No1%20of%202024%20Tourism%20Development%20Act.pdf>. Reference: Act assented 2024-03-06; original enacted text. Date: 2024-03-14. Locator: Part VIII, ss. 146–148, printed pp. 75–77; Part IX, s. 151, printed pp. 78–79; s. 1(2): commencement; ss. 3–5: department functions. Coverage/limits: Database, incentives, information collection and confidentiality; Primary official web text inspected and archived in legal-web-retrieval.json. Original HTTP download returned HTML. Archived substantive PDF supplied via UNCTAD investment-guide mirror; excludes the arrangement of sections. Not certified consolidated law after the June 2026 amendment bill.. Archive `sources/policy/tourism-act2024-mirror.pdf`; SHA-256 `f8781fb5c8ef8600aab8e5e0cdbc527cefeb7e355dbfeb33a4667cb7deaa4604`.


**LCA_GAZETTE_2024_04_15. Saint Lucia Government Gazette, Issue 16, 15 April 2024.** Government of Saint Lucia; National Printing Corporation. <https://npc.govt.lc/files/documents/gazettes/2024/4/Gazette_April_15_2024.pdf>. Reference: Publication listing for SI 48/2024. Date: 2024-04-15. Locator: Printed p. 517/PDF p. 1: statutory instruments listing. Coverage/limits: The Gazette states that SI 48/2024 is published with and forms part of the issue; Web retrieval archived; the direct file download returned HTML. The full SI 48 body was not recovered, so the exact operative wording could not be read independently.. Archive `sources/policy/legal-web-retrieval.json`; SHA-256 `7e729df5c5d1ae9ce469d23b95bb77de6a815541975ac490f9d5e53bc5596c6e`.


**LCA_COMMENCEMENT_NOTICE. House of Assembly meets today.** Government of Saint Lucia, Ministry of Tourism. <https://tourism.govt.lc/news/house-of-assembly-meets-today14>. Reference: Government legislative notice referring to commencement on 15 April 2024. Date: not stated. Locator: VAT exemption bullet (b)(i). Coverage/limits: Government explicitly references commencement on 15 April 2024 in the VAT amendment description; Corroboration of the commencement date, not a substitute for certified consolidated legislation. Archive `sources/policy/legal-web-retrieval.json`; SHA-256 `7e729df5c5d1ae9ce469d23b95bb77de6a815541975ac490f9d5e53bc5596c6e`.


**LCA_AMENDMENT_BILL_2026. A Sitting of the House of Assembly is scheduled for Tuesday, June 23rd, 2026.** Government of Saint Lucia, Ministry of Tourism. <https://tourism.govt.lc/news/a-sitting-of-the-house-of-assembly-is-scheduled-for-tuesday-june-23rd-2026>. Reference: Sitting on 23 June 2026; Senate on 2 July 2026. Date: 2026-06. Locator: Bills list, items 5–6. Coverage/limits: Tourism Development (Amendment) and SLTA (Amendment) bills listed; Listing does not establish passage, assent, commencement or operative changes. The subsequent status remains unresolved in this audit.. Archive `sources/policy/june2026-orderpaper.html`; SHA-256 `5bca2f645b7dc263fb9be8ee4e37d8d35ca9f1cc3af37696e685832cd666ca85`.


**CSO_PRIVACY. Privacy Notice.** Central Statistical Office of Saint Lucia. <https://stats.gov.lc/privacy-notice/>. Reference: Retrieved 6 October 2026. Date: not stated. Locator: Privacy Notice main text. Coverage/limits: Confidentiality obligations under the Statistics Act, Chapter 17.12; The notice supports confidentiality obligations; it is not independent authority for proposed cross-agency microdata linkage or public disclosure. Archive `sources/policy/cso-privacy.html`; SHA-256 `d2a0c08e3143b338ada142d30640b10eb6e31d0c1b476073d3dc829138ff8a2b`.


## C3. Relevant prior Michel research and epigraph

The cited research papers were inspected in full-text versions, with the relevant sections recorded below. Their conceptual frameworks and distinct datasets do not calibrate the current tourism-income coefficients.

**Beyond Chesterton’s Fence: Institutional Intervention Readiness in Complex Policy Systems.** DOI: <https://doi.org/10.5281/zenodo.21893059>. Version: 1.0, 11 August 2026. Relevant pages: 23–25. Archive `sources/policy/iir.pdf`; SHA-256 `b22c6c4646f77493a0459fce9d54a06664f2c855e4f9461ed89a4f15f67f98d0`.


**Beyond the First Ripple: RIPPLE-4 as a Mechanism-Based Recursive Policy-Appraisal Framework for Small Open States.** DOI: <https://doi.org/10.5281/zenodo.21838896>. Version: Working paper,1.0,7 August2026. Relevant pages: 13–15,43–45. Archive `sources/policy/ripple-journal.pdf`; SHA-256 `ce0bdfd586d662e16ac815165c464f7266de07137c67bd9de2f471a0d97cf38b`.


**The Inflation That Remained: Sources and Retention of Consumer-Price Increases in Saint Lucia,2019–2025.** DOI: <https://doi.org/10.5281/zenodo.21923881>. Version: 1.0,August2026. Relevant pages: 20,23–24. Archive `sources/policy/inflation.pdf`; SHA-256 `e8e1be49ab1db0e0ebffa4378a93794ce1bf6afd4dea550e5308a4bdf630a216`.


**Incentives by Order: A Census of Published Firm-Specific Tax-Concession Instruments in Saint Lucia,2004–2025.** DOI: <https://doi.org/10.5281/zenodo.22094482>. Version: August2026. Relevant pages: 2–3. Archive `sources/policy/concessions.pdf`; SHA-256 `61f0c96aed8f60ca4092af8beffc07323aba399be3f6203bcbd8edbb67fe4af0`.


**From Output Recovery to Employment Gains: Sectoral Employment Intensity and Uneven Labour-Market Recovery in Saint Lucia,2008–2025.** DOI: <https://doi.org/10.5281/zenodo.21908801>. Version: 1.0,11 August2026. Relevant pages: 26–29. Archive `sources/policy/employment.pdf`; SHA-256 `2f2aeda3ae7dbf6d3b3b57d88414f175d3774d2ccdc866ac7161f44f352ad859`.


**The PITONS Standard: Public Value, Delivery and Learning for Saint Lucia.** DOI: <https://doi.org/10.5281/zenodo.22080931>. Version: 1.0,evidence cut-off20 August2026. Relevant pages: 2,4–5,19. Archive `sources/policy/pitons.pdf`; SHA-256 `63e5011d478f32379a9802a89f31e4e00e6a54f9fae9a5a25e9c55475c9d04b2`.


The epigraph was verified in the Book-Access repository at commit `d18905ab80a8984d992ba18a5886d03e4730ee22`, chapter 5, source line 136. Archive `sources/epigraph/michel-where-the-money-sleeps.md`; SHA-256 `2279f0bc11ae5b83c023c32e15b8c6c16e79d0bbb7ad6f8ff913e7048235b529`. It is a research-draft quotation used as normative framing, not empirical evidence.

# Appendix D. Literature audit trail {.unnumbered}

## D1. Records and access limits

The audit is targeted, not an exhaustive systematic review. Bibliographic references appear above; the entries below preserve the inspected version and archival status.

**IRTS2008:** Full text, relevant sections inspected. Locators: Paragraphs 3.25–3.29; 6.31–6.34; 6.48–6.58. 
Archive `sources/literature/irts2008.pdf`; SHA-256 `91a5c3a34bd78f701389cb6f279c0e7904655450e8d2634b71381c327516711f`.


**TSA2008:** Full text, relevant sections inspected. Locators: Paragraphs 1.15–1.16; 4.88–4.98; Annexes 3–4. 
Archive `sources/literature/tsa2008.pdf`; SHA-256 `9135519f06b04eb4bd3ec241a304e706f62a0652ebf52f3ea7c83d69530161a0`.


**SNA2008:** Full text, relevant sections inspected. Locators: Paragraphs 2.138–2.146, printed pp.34–35. 
Archive `sources/literature/sna2008.pdf`; SHA-256 `854883ffc5769747480561c78ba4099ec40257ca8f44d91a85f654b5e715a9b6`.


**CPI2020:** Full text archived; chapter 2 definitions inspected. Locators: Paragraphs 2.29–2.32. 
Archive `sources/literature/cpi2020.pdf`; SHA-256 `d1fc41eff57f10c228195a0c417a9f14b396eb9dfc69fc0dd57eeddd651c8073`.


**Mussini2020:** Full five-page published article inspected; archived university-hosted copy. Locators: Equations (1)–(5), pp.1–3; conclusion p.4. 
Archive `sources/literature/mussini2020.pdf`; SHA-256 `30eeaef383b1d80b28f96b8e76e3debba74cae4044b6910bf9d01fd072632fa8`.


**Shorrocks2013:** 2013 published metadata inspected separately; full June 1999 first draft inspected and archived. Locators: June 1999 first draft, general decomposition procedure, Sections 2–3; not the 2013 version of record. 
Archive `sources/literature/shorrocks2013.pdf`; SHA-256 `931c59b74d68776d18bec08bd244193c1aafc5456ddbd89278ce57b64508f166`.


**Gossling2018:** Author-institution abstract and metadata inspected; full article not retrieved. Locators: Abstract. 
Archive `sources/literature/gossling2018-record.html`; SHA-256 `997730eca402d0d3d7211f1f66fdc97599016048107536d987eea81350e7b52c`.


**Aguilo2017:** Author-institution abstract and metadata inspected; full article not retrieved. Locators: Abstract. 
Archive `sources/literature/aguilo2017-record.html`; SHA-256 `48b51a4803eabad033494fea905073868195256bc6876ab44285f507284204ab`.


**DeCantis2015:** Author-institution abstract and metadata inspected; full article not retrieved. Locators: Abstract; author publication record. 
Archive `sources/literature/decantis2015-record.html`; SHA-256 `1997f287e18be3de512ade08c8d1ccab9ed948c3e00c3ab519448436aaf39323`.


**Guizzardi2012:** Author-institution abstract and metadata inspected; full article not retrieved. Locators: Abstract. 
Archive `sources/literature/guizzardi2012-record.html`; SHA-256 `78910b4c79ba5e4d9f563eba8977dea5b95dc8120d5da779dc1ea5d532d8718c`.


**Vergori2025:** Full 25-page published article inspected. Locators: Sections 2–3, 5–6 and conclusions. 
Archive `sources/literature/vergori2025.pdf`; SHA-256 `5e675962eb5d42fd0d8e6fa38594df08bd330d04d2236addc4eeffd7628ad399`.


**EurostatOccupancy:** Official metadata inspected. Locators: Sections 3.1–3.4, 15–17; snapshot retrieved 6 October 2026. 
Archive `sources/literature/eurostat-occupancy.html`; SHA-256 `47952115a0d9b878c69850b09c7de9996d33278b1fea7a3a07e1f24bfec2974b`.


**EurostatPlatforms:** Official release inspected. Locators: Opening paragraphs and Background. 
Archive `sources/literature/eurostat-platforms2021.html`; SHA-256 `5e90dc8ab2259b7ea4f105cf6d36b8eff121623b52794455ab80b04d8a3b08c2`.


**Manski2005:** Publisher abstract inspected through indexed source; full article not retrieved. Locators: Abstract. 
No original full-text archive was obtained.


**Stoye2009:** Author-hosted preprint full text inspected; publisher metadata verified. Locators: Introduction, Sections 2–4. 
Archive `sources/literature/stoye2009-pre.pdf`; SHA-256 `c6b2dc0775223f7867f6254174d83e524c99192ed2c611d3ed20811b814c6407`.


**ManskiTetenov2016:** Full accepted manuscript archived and relevant sections inspected; publisher metadata verified. Locators: Sections 1–3, propositions and decision-theory definitions. 
Archive `sources/literature/manski-tetenov2016.pdf`; SHA-256 `f3ca6c05db66f777d309e71f9df687d094a10886b58bb2936ae9428523c003b3`.


**Bertsimas2011:** Full published article archived from coauthor page; relevant sections inspected. Locators: Introduction and Sections 2–3. 
Archive `sources/literature/bertsimas2011.pdf`; SHA-256 `db995ebf97562efee3cc4436a004870720b043e428cab90802ee5f73207b5df4`.


**OECD2025:** Full report inspected. Locators: Printed pp.5–8, 11–12, 28–29. 
Archive `sources/literature/oecd2025-alternative.pdf`; SHA-256 `d5ba7b1b568c1bcd834566163472550a58cdc0c8fb97d875ab7bca560203cba5`.


**Duverger2026:** Publisher abstract and references inspected; full text restricted. Locators: Abstract. 
No original full-text archive was obtained.


**Pratt2015:** Author-institution abstract and metadata inspected; full text restricted. Locators: Abstract. 
Archive `sources/literature/pratt2015-record.html`; SHA-256 `f1819cd7f53910651fcbb9651d92dcc9f8aa6315cb503b71a543fd42fbdfa093`.


## D2. Executed search queries

All queries below were executed on 6 October 2026; official and author-institution follow-up sources were preferred. Search-engine result counts are not treated as screening counts.

1. `tourism arrivals nights length stay decomposition structural Shapley tourism demand paper`
2. `tourism partial identification accommodation coverage measurement error bounds tourism recovery`
3. `International Recommendations Tourism Statistics 2008 overnight visitors nights paid accommodation satellite account resident income`
4. `"An index decomposition analysis of tourism demand change" authors doi`
5. `"partial identification" "tourism"`
6. `"tourism" "bounds" "measurement error" statistics`
7. `"Accommodation statistics: the current issues and an innovation"`
8. `Manski partial identification missing data bounds sample selection 1990 nonparametric bounds treatment effects pdf`
9. `Stoye minimax regret treatment choice finite samples 2009 pdf`
10. `Manski Tetenov sufficient trial size inform clinical practice 2016 sample size decision pdf`
11. `Eurostat collaborative economy platforms accommodation statistics methodological notes coverage overlaps nights 2025`
12. `"Partial identification with missing data" Manski 2005 pdf`
13. `site.unstats.un.org "Tourism Satellite Account" "direct" "indirect"`
14. `site.imf.org "Saint Lucia" "tourism" "14 percent" survey 2024`
15. `site.worldbank.org tourism small states statistics capacity visitor expenditure survey`
16. `"Unobserved tourism" "2015" "De Cantis" pdf`
17. `"Length of stay and daily tourist expenditure" "2017" doi`
18. `"price" "real income" "System of National Accounts" "gross national income"`
19. `"tourism" "partial identification" "bounds" -scribd -identification?"`
20. `"tourism" "value of information" measurement survey design`
21. `"Precise tourist spending estimates under budget constraints" pdf`
22. `site.unstats.un.org sna2008 pdf gross national income primary income nonresident enterprises resident`
23. `site.imf.org consumer price index manual 2020 household consumption deflator real income pdf`
24. `"tourism" "small states" "statistical capacity" "PARIS21"`
25. `"Manski" "2005" "Partial identification with missing data" filetype:pdf`
26. `Shorrocks 2013 decomposition procedures distributional analysis unified framework Shapley value DOI pdf`
27. `Bertsimas Brown Caramanis 2011 theory applications robust optimization SIAM review pdf`
28. `"small island" "tourism" "statistical" "survey" "cost" site.oecd.org`
29. `"The economic impact of tourism in SIDS" "Pratt" doi`
30. `"tourism" "partial identification" -scribd -researchgate -books.apple.com -books.google.com -play.google.com`
31. `"tourism" "recovery" "identification bounds"`
32. `"tourism" "measurement" "decision" "minimax"`
33. `"Sufficient trial size" pdf Manski Tetenov site.tetenov.com`
34. `"Partial identification with missing data" "manski" "pdf" -researchgate -sciencedirect -researchr -dialnet -eurekamag`

# Appendix E. Reproducible analysis code {.unnumbered}

The scripts below are the executed numerical analysis. Run `python3 empirical_analysis.py`, then `python3 methods_analysis.py`, then `python3 make_figures.py` from the project directory. Inputs are in `data/`; outputs are JSON result files and the eight figures. Python, NumPy, SciPy and Matplotlib are required. No network, credentials or private records are needed to rerun the final analysis.

The PDF embedded ZIP supplies the exact CSV column names and unrounded inputs. Appendix A contains every numerical observation needed for the reported core comparisons and charts. Source/status columns in the CSVs preserve metadata but do not change arithmetic. The longer market table includes earlier years not used by the script; only the three reported years enter the analysis. The source extraction script and manifest are also included in the companion record, but extraction from raw web files is not required to rerun these final calculations.

Executed environment: Python 3.12.14; NumPy 2.3.5; SciPy 1.17.0; Matplotlib 3.10.8.

## empirical_analysis.py

```python
"""Reproduce descriptive results. No imputation or causal estimation.
Inputs: archived-source transcriptions in data/. Outputs: empirical_results.json.
Paid nights are rounded millions; CPI deflation is a diagnostic, not tourism GDP.
"""
import csv
import json
import itertools
from pathlib import Path

HERE = Path(__file__).resolve().parent
def read(name):
    with (HERE/'data'/name).open(newline='') as f:
        return list(csv.DictReader(f))
def pct(a,b):
    return (a/b-1)*100
def shapley(a0,a1,o0,o1):
    j0,j1=o0/a0,o1/a1
    pa=(a1-a0)*(j0+j1)/2
    pj=(j1-j0)*(a0+a1)/2
    assert abs(pa+pj-(o1-o0))<1e-6
    return dict(arrival_contribution=pa,intensity_contribution=pj,
                total_change=o1-o0,intensity0=j0,intensity1=j1)

def main():
    annual={int(r['year']):r for r in read('annual.csv')}
    long={int(r['year']):r for r in read('annual_2011_2025.csv')}
    monthly=read('monthly.csv')
    cpi_rows=read('cpi_monthly_revised.csv')
    for year,row in annual.items():
        observations=[float(r['all_items_cpi']) for r in cpi_rows if int(r['year'])==year]
        assert len(observations)==12
        assert abs(sum(observations)/12-float(row['annual_cpi']))<1e-9
    keys=['stayover_arrivals','paid_bednights_millions_rounded',
          'stayover_expenditure_ec_millions','real_accommodation_food_gva_ec_millions_2018',
          'real_accommodation_gva_ec_millions_2018','real_food_services_gva_ec_millions_2018',
          'annual_cpi']
    comparisons=[]
    for y0,y1 in [(2019,2025),(2024,2025),(2019,2024)]:
        r0,r1=annual[y0],annual[y1]
        d=dict(baseline=y0,latest=y1)
        d['percent_changes']={k:pct(float(r1[k]),float(r0[k])) for k in keys}
        a0,a1=(int(r['stayover_arrivals']) for r in (r0,r1))
        o0,o1=(float(r['paid_bednights_millions_rounded'])*1e6 for r in (r0,r1))
        d['shapley']=shapley(a0,a1,o0,o1)
        d['paid_night_ratio']=o1/o0
        d['nominal_yield_break_even_increase_percent']=pct(o0,o1)
        d['same_coverage_same_conversion_cpi_adjusted_yield_break_even_increase_percent']=((o0/o1)*(float(r1['annual_cpi'])/float(r0['annual_cpi']))-1)*100
        d['cpi_deflated_reported_expenditure_change_percent']=pct(
            float(r1['stayover_expenditure_ec_millions'])/float(r1['annual_cpi']),
            float(r0['stayover_expenditure_ec_millions'])/float(r0['annual_cpi']))
        vals=[shapley(a0,a1,o0+e0,o1+e1) for e0,e1 in itertools.product([-5000,5000],repeat=2)]
        d['conventional_rounding_shapley_ranges']={k:[min(v[k] for v in vals),max(v[k] for v in vals)] for k in ['arrival_contribution','intensity_contribution','total_change']}
        d['conventional_rounding_night_growth_percent_bounds']=[pct(o1-5000,o0+5000),pct(o1+5000,o0-5000)]
        comparisons.append(d)
    totals=[]
    seasonal=[]
    baseline={int(r['month']):int(r['stayover_arrivals']) for r in monthly if int(r['year'])==2019}
    for y in range(2015,2026):
        rows=[r for r in monthly if int(r['year'])==y]
        assert sorted(int(r['month']) for r in rows)==list(range(1,13))
        total=sum(int(r['stayover_arrivals']) for r in rows)
        stated=int(long[y]['stayover_arrivals'])
        jan_jul=sum(int(r['stayover_arrivals']) for r in rows if int(r['month'])<=7)
        totals.append(dict(year=y,monthly_sum=total,published_annual=stated,
                           difference=total-stated,jan_jul=jan_jul))
        for r in rows:
            m=int(r['month']); a=int(r['stayover_arrivals'])
            seasonal.append(dict(year=y,month=m,arrivals=a,index_same_month_2019=100*a/baseline[m]))
    market_rows=read('markets.csv')
    market_results=[]
    for y in (2019,2024,2025):
        rows=[r for r in market_rows if int(r['year'])==y]
        total=sum(int(r['arrivals']) for r in rows)
        assert total==int(annual[y]['stayover_arrivals'])
        market_results += [dict(year=y,market=r['market'],arrivals=int(r['arrivals']),share_percent=int(r['arrivals'])/total*100) for r in rows]
    # These are calculations of claims, not authenticated 2026 observations.
    claim=dict(arrivals2019=262381,arrivals2026=268842,nights2019=1718900,nights2026=1588628)
    claim['arrival_change_percent']=pct(claim['arrivals2026'],claim['arrivals2019'])
    claim['night_change_percent']=pct(claim['nights2026'],claim['nights2019'])
    claim['nominal_yield_break_even_percent']=pct(claim['nights2019'],claim['nights2026'])
    byyear={r['year']:r for r in totals}
    claim['arrivals_vs2024_percent']=pct(claim['arrivals2026'],byyear[2024]['jan_jul'])
    claim['arrivals_vs2025_percent']=pct(claim['arrivals2026'],byyear[2025]['jan_jul'])
    result=dict(comparisons=comparisons,monthly_reconciliation=totals,monthly_indices=seasonal,
                market_shares=market_results,conditional_claim_arithmetic=claim,
                analysis_note='Observational, mixed monthly source vintages explicitly retained. Synthetic experiments are separate.')
    (HERE/'data'/'empirical_results.json').write_text(json.dumps(result,indent=2)+'\n')
    print(json.dumps({k:result[k] for k in ['comparisons','monthly_reconciliation','market_shares']},indent=2))

if __name__=='__main__':
    main()
```


## methods_analysis.py

```python
"""Reproduce the paper's illustrative methods experiments (not national estimates).
Python 3; numpy and scipy. Fixed seed; writes methods_results.json.
All uncertainty ranges, action costs and attainable widths here are hypothetical.
"""
import itertools
import json
from pathlib import Path
import numpy as np
from scipy.optimize import linprog

HERE = Path(__file__).resolve().parent
SEED = 23197449
rng = np.random.default_rng(SEED)

def bounds(q, intervals):
    lower = upper = q
    for lo, hi, exponent in intervals:
        lower *= lo if exponent == 1 else 1 / hi
        upper *= hi if exponent == 1 else 1 / lo
    return [lower, upper]

def main():
    # A constructive pair of feasible economies with identical published A,O.
    A0, A1, O0, O1 = 100000, 110000, 1000000, 900000
    y, v, r, P0, P1, c = 100, .6, .8, 1, 1.1, .8
    g0 = O0*y*v*r/P0
    worlds = []
    for k1 in (1., .75):
        b1 = O1/k1
        g1 = b1*y*v*r/P1
        worlds.append(dict(k1=k1, A0=A0, A1=A1, O0=O0, O1=O1,
            B0=O0, B1=b1, c=c, L0=O0/(A0*c), L1=b1/(A1*c),
            y=y, v=v, r=r, P0=P0, P1=P1,
            G0=g0, G1=g1, growth_percent=100*(g1/g0-1)))

    # Published rounded annual nights; q is an empirical anchor only.
    q = 2.41/2.79
    raw = [(0.85, 1.05, -1), (1.0, 1.45, 1),
           (.85, 1.10, 1), (.90, 1.10, 1), (1.10, 1.30, -1)]
    names = ['coverage k1/k0', 'yield y1/y0', 'GVA coefficient v1/v0',
             'resident share r1/r0', 'price index P1/P0']
    box = bounds(q, raw)
    corners = []
    for pick in itertools.product((0,1), repeat=len(raw)):
        value = q
        for j, (lo,hi,e) in enumerate(raw):
            value *= (lo if pick[j]==0 else hi)**e
        corners.append(value)
    assert np.allclose([min(corners), max(corners)], box)
    # Log-linear program reproduces unconstrained box; it can add joint facts.
    objective = np.array([z[2] for z in raw])
    log_bounds = [(np.log(lo),np.log(hi)) for lo,hi,_ in raw]
    lp_lo = linprog(objective, bounds=log_bounds, method='highs')
    lp_hi = linprog(-objective, bounds=log_bounds, method='highs')
    assert lp_lo.success and lp_hi.success
    assert np.allclose(box, [q*np.exp(lp_lo.fun),q*np.exp(-lp_hi.fun)])
    # Known compatible E1/E0=1.10 creates -log(k ratio)+log(y ratio)=log(1.10/q).
    row = np.array([[-1.,1.,0.,0.,0.]])
    rhs = np.array([np.log(1.10/q)])
    c_lo = linprog(objective, A_eq=row, b_eq=rhs, bounds=log_bounds,method='highs')
    c_hi = linprog(-objective,A_eq=row,b_eq=rhs,bounds=log_bounds,method='highs')
    assert c_lo.success and c_hi.success
    coupled = [q*np.exp(c_lo.fun), q*np.exp(-c_hi.fun)]
    substituted = bounds(1.10, raw[2:])
    assert np.allclose(coupled,substituted)

    # Known propensities are an oracle illustration, not feasible survey weights.
    # Completed responses from a population: half spend100, half spend300.
    simulations = []
    reps = 20000
    for n in (200,800):
        for p_low,p_high in ((.8,.2),(.2,.8)):
            ph = p_high/(p_low+p_high)
            h = rng.binomial(n,ph,size=reps)
            naive = (100*(n-h)+300*h)/n
            hajek = (100*(n-h)/p_low+300*h/p_high)/((n-h)/p_low+h/p_high)
            for estimator, estimates in [('respondent mean',naive),('oracle IPW Hajek',hajek)]:
                simulations.append(dict(n=n,repetitions=reps,p_low=p_low,p_high=p_high,
                    estimator=estimator,population_mean=200,
                    theoretical_respondent_mean=100*(1-ph)+300*ph,
                    mean=float(np.mean(estimates)),bias=float(np.mean(estimates)-200),
                    rmse=float(np.sqrt(np.mean((estimates-200)**2))),
                    monte_carlo_se_of_mean=float(np.std(estimates,ddof=1)/np.sqrt(reps))))

    # Finite measurement design: no guarantee about where future intervals centre.
    # Action0=no new observation; actions1,2 reduce full log widths to40%,5%.
    widths = np.array([np.log(hi/lo) for lo,hi,_ in raw])
    fractions = np.array([1.,.4,.05])
    days = [[0,4,9],[0,6,13],[0,10,22],[0,8,18],[0,2,4]]
    schedules = []
    for actions in itertools.product(range(3),repeat=5):
        cost = sum(days[j][a] for j,a in enumerate(actions))
        width = float(sum(widths[j]*fractions[a] for j,a in enumerate(actions)))
        schedules.append(dict(actions=list(actions),person_days=cost,log_width=width,
                              upper_lower_ratio=float(np.exp(width))))
    frontier = []
    for budget in range(67):
        best = min((s for s in schedules if s['person_days']<=budget),
                   key=lambda s:(s['log_width'],s['person_days'],s['actions']))
        frontier.append(dict(budget=budget,**best))
    targets = []
    for margin in (.05,.10,.20):
        delta = np.log(1+margin)
        feasible = [s for s in schedules if s['log_width']<delta]
        best = min(feasible,key=lambda s:(s['person_days'],s['log_width'],s['actions'])) if feasible else None
        targets.append(dict(assumed_ratio_margin=margin,log_margin=float(delta),least_cost=best))

    # Full-tourism ambiguity and signed cost example, arbitrary currency units.
    additive = dict(G0=100,G1=90,U0=20,U1_lower=10,U1_upper=50)
    additive['total_ratio_bounds']=[100/120,140/120]
    cost_example = dict(G0=100,G1_bounds=[90,120],C0=10,C1_bounds=[5,30],
                        N0=90,N1_bounds=[60,115],net_ratio_bounds=[60/90,115/90])
    out = dict(seed=SEED,worlds=worlds,anchor_paid_night_ratio=q,
        anchor_rounding_assumption_ratio_bounds=[2.405/2.795,2.415/2.785],
        factor_names=names,factor_intervals=raw,box_ratio_bounds=box,
        lp_box_ratio_bounds=[q*np.exp(lp_lo.fun),q*np.exp(-lp_hi.fun)],
        compatible_receipts_ratio_assumption=1.10,coupled_ratio_bounds=coupled,
        receipt_substitution_ratio_bounds=substituted,survey_simulation=simulations,
        measurement_base_log_widths=widths.tolist(),measurement_action_fractions=fractions.tolist(),
        measurement_cost_person_days=days,measurement_schedules_evaluated=len(schedules),
        measurement_frontier=frontier,measurement_targets=targets,
        all_tourism_additive_example=additive,signed_cost_example=cost_example)
    (HERE/'data'/'methods_results.json').write_text(json.dumps(out,indent=2)+'\n')
    print(json.dumps({k:out[k] for k in ['worlds','box_ratio_bounds','coupled_ratio_bounds',
          'survey_simulation','measurement_targets']},indent=2))

if __name__=='__main__':
    main()
```


## make_figures.py

```python
"""Render publication figures from executed results; matplotlib only."""
import csv,json
from pathlib import Path
import numpy as np
import matplotlib
matplotlib.use('Agg')
import matplotlib.pyplot as plt
from matplotlib.colors import TwoSlopeNorm
ROOT=Path(__file__).resolve().parent
F=ROOT/'figures'; F.mkdir(exist_ok=True)
E=json.loads((ROOT/'data/empirical_results.json').read_text())
M=json.loads((ROOT/'data/methods_results.json').read_text())
with (ROOT/'data/annual_2011_2025.csv').open() as f: annual=list(csv.DictReader(f))
navy,teal,gold,red,grey='#143447','#007E87','#C18B15','#B54E59','#58717B'
plt.rcParams.update({'font.family':'DejaVu Sans','font.size':10,'axes.labelcolor':navy,
 'text.color':navy,'xtick.color':grey,'ytick.color':grey,'axes.edgecolor':'#B9C7CE',
 'axes.spines.top':False,'axes.spines.right':False,'figure.facecolor':'white',
 'axes.facecolor':'white','savefig.facecolor':'white','axes.titleweight':'bold',
 'axes.titlesize':12,'pdf.fonttype':42})
def save(fig,name):
 fig.savefig(F/(name+'.png'),dpi=300,bbox_inches='tight'); fig.savefig(F/(name+'.pdf'),bbox_inches='tight'); plt.close(fig)

# Figure1: common-vintage annual series; zero axis prevents exaggerated gap.
years=[int(r['year']) for r in annual]
a=np.array([int(r['stayover_arrivals']) for r in annual])/423736*100
b=np.array([float(r['paid_bednights_millions_rounded']) for r in annual])/2.79*100
fig,ax=plt.subplots(figsize=(7.2,3.5)); ax.axvspan(2020,2021,color='#E8EDF0')
ax.plot(years,a,'o-',color=teal,lw=2,label='Stay-over arrivals',ms=4)
ax.plot(years,b,'s-',color=gold,lw=2,label='Published paid nights',ms=4)
ax.axhline(100,color=grey,lw=.8,ls=':'); ax.set_ylim(0,115);ax.set_xlim(2010.6,2026.3)
ax.set_xticks([2011,2013,2015,2017,2019,2021,2023,2025]);ax.set_ylabel('Index, 2019 = 100')
ax.text(2025.15,a[-1],f'{a[-1]:.1f}',color=teal,va='center',weight='bold')
ax.text(2025.15,b[-1],f'{b[-1]:.1f}',color=gold,va='center',weight='bold')
ax.legend(frameon=False,loc='lower left'); ax.grid(axis='y',alpha=.2);save(fig,'01-recovery')

# Figure2: reconciled monthly series; alternative vintages retained in audit.
matrix=np.array([[r['index_same_month_2019'] for r in E['monthly_indices'] if r['year']==y] for y in range(2015,2026)])
fig,ax=plt.subplots(figsize=(7.2,4.3)); im=ax.imshow(matrix,cmap='BrBG',norm=TwoSlopeNorm(vmin=0,vcenter=100,vmax=max(145,float(matrix.max()))),aspect='auto')
ax.set_xticks(range(12),['Jan','Feb','Mar','Apr','May','Jun','Jul','Aug','Sep','Oct','Nov','Dec'])
ax.set_yticks(range(11),[str(y) for y in range(2015,2026)])
for i in range(11):
 for j in range(12):
  val=matrix[i,j];ax.text(j,i,f'{val:.0f}',ha='center',va='center',fontsize=8,color='white' if val<43 or val>135 else navy)
fig.colorbar(im,ax=ax,shrink=.8,label='Arrivals / same month in 2019 × 100');save(fig,'02-monthly')

# Figure3: series differ in scope; never label these all tourism GVA.
d=E['comparisons'][0]
vals=[d['percent_changes']['stayover_arrivals'],d['percent_changes']['paid_bednights_millions_rounded'],d['percent_changes']['real_accommodation_food_gva_ec_millions_2018'],d['percent_changes']['stayover_expenditure_ec_millions'],d['cpi_deflated_reported_expenditure_change_percent']]
labs=['Stay-over arrivals','Published paid nights','Accommodation + food: real GVA','Reported stay-over expenditure*','Reported expenditure / annual CPI*']
fig,ax=plt.subplots(figsize=(7.2,3.3)); bars=ax.barh(range(5),vals,color=[teal,gold,teal,grey,grey],height=.58)
for i in [3,4]:bars[i].set_hatch('///');bars[i].set_edgecolor('white')
ax.set_yticks(range(5),labs,fontsize=9);ax.invert_yaxis();ax.axvline(0,color=navy,lw=.8);ax.set_xlim(-20,40)
for i,vv in enumerate(vals):ax.text(vv+1 if vv>=0 else vv/2,i,f'{vv:+.1f}%',va='center',ha='left' if vv>=0 else 'center',weight='bold',color=navy if vv>=0 else 'white')
ax.set_xlabel('Change, 2019 to 2025 (%)');ax.grid(axis='x',alpha=.15);save(fig,'03-different-outcomes')

# Figure4: exact twofactor allocation, rounded source nights.
fig,axes=plt.subplots(1,2,figsize=(7.2,3.1),sharey=True)
for ax,d in zip(axes,E['comparisons'][:2]):
 s=d['shapley'];values=np.array([s['arrival_contribution'],s['intensity_contribution'],s['total_change']])/1000
 ax.bar(range(3),values,color=[teal,gold,navy],width=.65);ax.axhline(0,color=grey,lw=.8)
 for i,vv in enumerate(values):ax.text(i,vv+12 if vv>=0 else vv-12,f'{vv:+.0f}',ha='center',va='bottom' if vv>=0 else 'top',weight='bold')
 ax.set_xticks(range(3),['Arrivals','Night intensity','Net change'],fontsize=8);ax.set_title(f'{d["baseline"]} to {d["latest"]}');ax.set_ylim(-460,65);ax.grid(axis='y',alpha=.15)
axes[0].set_ylabel('Contribution, thousand published paid nights');fig.tight_layout();save(fig,'04-decomposition')

# Figure5: identical arrivals and observed nights, opposite income outcomes.
fig,ax=plt.subplots(figsize=(7.2,3.1)); ys=[0,1]
changes=[w['growth_percent'] for w in M['worlds']]
ax.barh(ys,changes,color=[red,teal],height=.5);ax.axvline(0,color=navy,lw=.8)
ax.set_yticks(ys,['World A: full capture in both periods','World B: capture falls to 75%']);ax.invert_yaxis();ax.set_xlim(-25,15)
for i,val in enumerate(changes):ax.text(val+(.7 if val>=0 else -.7),i,f'{val:+.1f}%',ha='left' if val>=0 else 'right',va='center',weight='bold')
ax.set_xlabel('Change in constructed real resident factor income (%)');ax.text(.5,1.1,'Both worlds: arrivals +10%; published paid nights −10%',transform=ax.transAxes,ha='center',weight='bold');save(fig,'05-two-worlds')

# Figure6: conditional threshold, not a country confidence region.
k=np.linspace(.80,1.10,160);h=np.linspace(.80,1.60,160);K,H=np.meshgrid(k,h)
ratio=M['anchor_paid_night_ratio']*H/K
fig,ax=plt.subplots(figsize=(7.2,3.9)); im=ax.pcolormesh(K,H,100*(ratio-1),cmap='BrBG',norm=TwoSlopeNorm(vmin=-40,vcenter=0,vmax=80),shading='auto')
ax.contour(K,H,ratio,levels=[1],colors=[navy],linewidths=[2]);ax.plot(k,k/M['anchor_paid_night_ratio'],color=navy,lw=2)
ax.axvline(1,color=navy,lw=.8,ls=':');ax.plot(1,1/M['anchor_paid_night_ratio'],'o',color=navy,ms=5)
ax.text(.815,1.51,'Growth region',color=navy,weight='bold');ax.text(.935,.87,'Decline region',color=navy,weight='bold')
ax.set_xlabel('Coverage / measurement-factor ratio K');ax.set_ylabel('Real resident income per true paid night, YVR/Q')
fig.colorbar(im,ax=ax,label='Constructed income change (%)');save(fig,'06-threshold')

# Figure7: selection error persists when completed-response count grows.
fig,axes=plt.subplots(1,2,figsize=(7.2,3.0),sharey=True)
for ax,n in zip(axes,[200,800]):
 rows=[r for r in M['survey_simulation'] if r['n']==n and r['p_low']==.8]
 ax.bar([0,1],[r['mean'] for r in rows],color=[red,teal],width=.55)
 ax.axhline(200,color=navy,lw=1,ls='--');ax.set_ylim(0,235);ax.set_xticks([0,1],['Unweighted','Oracle IPW'],fontsize=9);ax.set_title(f'{n} completed responses')
 for i,r in enumerate(rows):ax.text(i,r['mean']+5,f'{r["mean"]:.1f}',ha='center',weight='bold')
 ax.grid(axis='y',alpha=.15)
axes[0].set_ylabel('Mean estimated spend (synthetic units)');fig.tight_layout();save(fig,'07-selection')

# Figure8: precision frontier cannot promise sign before observations arrive.
fig,ax=plt.subplots(figsize=(7.2,3.5)); front=M['measurement_frontier'];x=[r['budget'] for r in front];w=[r['log_width'] for r in front]
ax.step(x,w,where='post',color=teal,lw=2);ax.fill_between(x,w,step='post',color=teal,alpha=.08)
for margin,col,ls in [(.20,gold,'--'),(.10,navy,':'),(.05,red,'-.')]:
 ax.axhline(np.log(1+margin),color=col,ls=ls,lw=1,label=f'log({1+margin:.2f}) separation target')
ax.set_xlim(0,68);ax.set_ylim(0,1.27);ax.set_xlabel('Hypothetical collection budget (person-days)');ax.set_ylabel('Smallest guaranteed full log-interval width')
ax.legend(frameon=False,fontsize=8,loc='upper right');ax.grid(axis='y',alpha=.15);save(fig,'08-measurement')
print('Eight figure pairs written to figures/.')
```
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# Abstract {.unnumbered}

Visitor arrivals, paid accommodation nights, domestic production and income accruing to residents measure different aspects of tourism recovery. This paper reconciles Saint Lucia's published record and develops a decision protocol for cases in which those measures diverge. It assembles 132 monthly arrival observations for 2015–2025, a common-vintage annual visitor series for 2011–2025, and separately classified incomplete 2026 evidence. In 2025, stay-over arrivals were 0.7% above 2019, while published paid nights were approximately 13.6% lower. Real accommodation-and-food-services gross value added was 9.7% higher, providing contrary evidence to a simple equation of fewer nights with lower domestic production, although industry GVA is not tourism direct value added. An exact symmetric decomposition allocates the approximately 380,000-night decline to an arrival contribution of +18,000 and a published-night-intensity contribution of −398,000; the latter does not identify shorter stays. The paper proves conditional accounting and decision results, executes coverage and survey-selection experiments, and enumerates a hypothetical measurement-cost frontier. Compatible expenditure observations can eliminate separate coverage and yield uncertainty from an income comparison, changing which measurements are worth buying. Current public evidence does not identify a national tourism resident-income growth rate. The contribution is an audited Saint Lucia application and an executable measurement protocol, not a new decomposition theorem or a measured retention coefficient. A staged programme assigns institutional owners, release requirements and review rules while preserving an explicit “unresolved” classification.
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> “An island can make tourism work better without making every total larger.”
>
> Kevin L. Michel, *Bad Bunny: Your Island Is Not for Sale*, research draft, chapter 5. [@MichelBook2026]

# What the evidence permits

Saint Lucia should retain arrival counts and paid-night statistics, but attach each to a defined population and reporting period. Neither should substitute for resident earnings or public value. Four conclusions guide this paper.

1. **The recovery differs by measure and comparator.** Annual arrivals exceeded 2019 in 2024 and 2025, while paid nights remained below it. Both measures declined between 2024 and 2025. The appropriate answer is a dated comparison, not an unqualified declaration that tourism is either growing or failing.
2. **The underlying question is stronger than the political claim that prompted it.** A reconciled official table authenticates 262,381 arrivals in January–July 2019. The other three disputed endpoints could not be independently authenticated. They are excluded from the principal empirical results.
3. **Published nights do not determine resident-income recovery.** A change in accommodation use, statistical coverage, spending, domestic production requirements or ownership income can change the relationship. Constructive examples demonstrate opposite income outcomes under identical arrival and published-night paths.
4. **Measurement should serve a specified decision.** First repair incompatible definitions. Then identify which missing observation can change the conclusion, cost that collection task, and publish the remaining uncertainty. A more precise survey need not deliver a favourable result.

The immediate recommendation is a CSO-led reconciliation programme working with the tourism department, Saint Lucia Tourism Authority (SLTA), Finance and relevant data custodians. Its first output should be common definitions and a revision bridge. Its next outputs should be a reconciled accommodation frame, a departure-survey comparison pilot and an experimental production-and-resident-income account. Proposed deadlines are measured from a funded start, not presented as existing government commitments.

# 1. The question and the contribution

Tourism is a sequence of economic transactions, production activities and income distributions. Counting entry episodes describes demand at the border. Counting guest nights describes time in a stated accommodation universe. Measuring visitor spending describes purchases. None of those observations, alone, tells a worker whether real earnings improved, a supplier whether profit rose, or a public authority whether an incentive was worth its cost.

The distinction matters particularly when an economy depends heavily on visitors but has limited capacity to maintain accommodation registers, probability surveys, business accounts and linked income statistics. Apparent contradictions between indicators can reflect real changes in visitor behaviour. They can also arise because the indicators cover different populations or because measurement changes between periods. A useful policy analysis must leave both possibilities open.

The immediate motivation was a United Workers Party statement comparing January–July 2019 and 2026. It supplied arrivals of 262,381 and 268,842 and paid nights of 1,718,900 and 1,588,628. The subtraction is valid, but subtraction does not authenticate inputs or establish the effects on all businesses. This paper focuses on the measurement and policy question raised by the statement. The claim audit is a small part of the evidence architecture, not a test of a political party's character or intentions.

The central question is: **when arrivals rise but paid nights fall, what can be established about tourism recovery, real domestic value added and income accruing to residents?** A related operational question follows: **which additional observation should a small statistical system collect first?**

The paper makes three bounded contributions. First, it reconciles several official publication vintages and supplies a reproducible local recovery record. Second, it connects exact descriptive decomposition to explicitly conditional income bounds, including a useful accounting-substitution result: once compatible receipts are measured, separately estimating nights coverage and yield may add no information to the aggregate income comparison. Third, it turns a precision objective into an inspectable finite measurement-design problem and a proposed institutional work programme. The identities, Shapley method, interval arithmetic and finite optimization are established mathematics. Originality is claimed for the documented Saint Lucia application and decision-specific integration, not for those general tools.

The empirical benchmark protocol uses 2019 as the last full pre-pandemic year, the preceding comparable year, and the recent measured annual arrival peak. For the latest complete official year, 2025, the latter two both identify 2024. For a possible January–July 2026 comparison, they identify 2025 and 2024 respectively. Selecting 2019 cannot by itself identify a government's contribution. This paper makes no causal estimate for Allen Chastanet, Philip J. Pierre, a tourism partnership or any individual policy.

# 2. What is already known

## 2.1 Demand, duration and unobserved accommodation

Nights are an established tourism measure. The International Recommendations for Tourism Statistics distinguish visitors, trips and nights, and recognize accommodation outside conventional establishment reporting. Two visitors sharing one room for seven nights generate fourteen guest-person nights but seven occupied room nights. Applying a room price to guest nights therefore gives the wrong unit of analysis. National border arrivals also differ from accommodation check-ins: one visitor moving between establishments can generate several property arrivals. [@IRTS2008; @EurostatOccupancy]

Mussini's decomposition of tourism demand already expresses nights through arrival volume, visitor mix and segment-specific duration, using the logarithmic mean Divisia method. Shorrocks supplies the established order-averaging foundation for exact Shapley allocations. This study uses a simpler two-factor form because the compatible local cells needed for a fuller empirical decomposition were not retrieved. Adding unobserved parameters to an equation does not make them empirically identified. [@Mussini2020; @Shorrocks2013]

The measurement of unobserved tourism is also established. De Cantis and colleagues distinguish observed and unobserved nights and trips. Guizzardi and Bernini investigate accommodation underreporting using official demand and supply surveys. Vergori, Colacchio and Suppa offer the closest fully inspected coverage application: reconciling Italian sources requires separating statistical universes and recognizing residual survey effects. A discrepancy is not automatically hidden short-term rentals, deliberate evasion or a constant missing share. [@DeCantis2015; @Guizzardi2012; @Vergori2025]

Research on duration and spending further cautions against assuming that every extra night has the same economic value. Longer stays and daily expenditure can move differently. Studies of stay duration, including small-island settings, motivate joint measurement of trip spending, night spending and transport intensity; their foreign coefficients are not imported here as Saint Lucia estimates. Platform data partnerships can extend a frame, but bookings, listings, dwellings and operating accommodation units must be deduplicated and reconciled. [@Gossling2018; @Aguilo2017; @EurostatPlatforms]

## 2.2 Production, income and decision-focused statistics

Tourism satellite accounts reconcile visitor consumption with domestic supply. Tourism direct gross value added is distinct from the gross value added of all accommodation and food-service businesses, and from indirect or induced effects. National accounts distinguish domestic production from income accruing to residents. Research on small-island tourism already treats linkages and local retention as economic questions. The present study does not claim to discover leakage or to replace a tourism satellite account with a multiplier. [@TSA2008; @SNA2008; @Pratt2015]

Partial identification offers a discipline for conclusions that depend on missing information: state the admissible set and determine what every feasible state implies. Robust optimization and statistical decision theory provide established ways to connect uncertainty to actions. Stoye and Manski–Tetenov are decision-theoretic precedents, not tourism calibrations or direct estimators used in this paper. [@Manski2005; @Bertsimas2011; @Stoye2009; @ManskiTetenov2016]

Duverger's 2026 paper is an especially close recent precedent for budget-constrained visitor-spending measurement. Its accessible publisher abstract describes Bayesian historical borrowing and a diagnostic for conflict between historical and current surveys. The full text was restricted. This paper therefore neither claims to introduce budget-aware tourism survey design nor claims to outperform that estimator. Its different objective is to make structural coverage assumptions, accounting dependencies and a recovery-reporting decision explicit. OECD's work on tourism data partnerships reinforces the need for validated administrative and alternative data, secure access and lasting analytical capacity. [@Duverger2026; @OECD2025]

## 2.3 Scope of the novelty audit

The targeted audit used 34 dated public-web queries on 6 October 2026, followed by primary publisher, official-standard and author-institution retrieval and backward reference inspection. Twenty methodological and literature records were retained with access status. Full text was inspected for the closest decomposition and accommodation-reconciliation papers, official manuals and several foundational methods. Some journal comparisons rely only on their inspected abstracts and metadata. The audit did not use subscription Scopus or Web of Science searches and does not report invented screening counts. Appendix D records the query log and access limits.

No directly matching published Saint Lucia application joining this source reconciliation to this conditional recovery-and-measurement protocol was located. That is a scoped search finding, not proof of global theoretical priority. The contribution remains useful even if another application uses similar bounds: it changes what can responsibly be said from Saint Lucia's published evidence and specifies the measurements needed to improve the answer.

# 3. Evidence, definitions and revisions

## 3.1 Data construction

The annual visitor series uses the Ministry of Finance's *Economic and Social Review 2025* (ESR2025), Table 5. The same vintage supplies 2011–2025 arrivals, paid nights and related visitor indicators. Table 2 supplies real accommodation-and-food-services gross value added; Table 7 supplies disjoint source-market categories. The 2025 entries are preliminary. In particular, the output footnote describes quarterly-generated estimates pending the more information-rich annual compilation. [@esr2025]

The monthly panel covers every calendar month from 2015 through 2025. It uses the reconciled Finance tables for 2015–2018, 2019–2021 and 2022–2025. These are explicit source-vintage choices, not a claim that one publication contains every month. No missing observation is interpolated. The zero entries in April–June 2020 are printed observations. Monthly paid-night data and matched market-by-accommodation duration cells were not obtained from the retrieved public sources. Consequently, the analysis does not estimate monthly night seasonality or a full market/use/duration decomposition. [@esr2018; @esr2023; @esr2025]

Revised CSO monthly all-item CPI summaries supply annual arithmetic means. These describe household prices with January 2018 equal to 100. An annual-average CPI is used only for an explicitly labelled purchasing-power diagnostic; it is not a tourism output deflator. Without monthly expenditure weights, that annual calculation is an approximation. December-to-December inflation is not substituted for it. [@cpi2018; @cpi2022; @CPI2020]

Appendix A includes the complete numerical inputs required by the analysis. Appendix C records source URLs, publishers, periods, dates, archive names, full checksums, coverage and missingness. Source dates marked as catalogue or web-modification dates are not relabelled as exact statistical release dates. The evidence freeze is 6 October 2026.

## 3.2 Discrepancies are evidence about the record

The CSO online monthly table gives July 2019 as 42,778, whereas the reconciled ESR2023 table gives 42,773. The latter reproduces the 423,736 annual total and the disputed January–July total of 262,381. A different 2019 digest also contains a March value inconsistent with the reconciled monthly series. An older CSO 2020 series differs from the later revised Finance series. The CSO page lacks 2021, but an official Finance table supplies it; this is retrieval of an observation, not imputation. [@cso_monthly; @esr2023; @digest2019]

The older CSO September 2017 value differs by 200 from the reconciled ESR2018 table. The selected Finance monthly series reproduces the annual total. Raw alternative publications are preserved so that the resolution remains visible. For paid nights, the older 2023 value of 2.52 million becomes 2.44 million in ESR2025. Splicing the former into the later series would mix vintages. The published overall mean stay also changes between vintages. These discrepancies do not justify a general claim that official tourism statistics are fabricated; they justify a public revision bridge. [@esr2018; @cso_selected; @esr2025]

Paid nights are published to two decimal places in millions. Calculated differences therefore inherit rounding. ESR2025 reports a 2025 paid-night decline of 6.7% in the body and table; subtracting displayed 2.58 and 2.41 million produces 6.59%. A summary passage uses 6.8%. The analysis reports the published rate when describing the official statement and the displayed-value rate when reproducing arithmetic, without pretending to recover unrounded counts. [@esr2025]

## 3.3 The 2026 boundary

The January–July 2019 arrival claim is now authenticated by a primary official table. The January–July 2019 paid-night claim and both January–July 2026 claims remain unverified in this review. Their absence from the retrieved public material does not demonstrate that they are false. They are stored as claims and excluded from the principal annual analysis.

An official SLTA release dated 1 June 2026 reports 40,752 April arrivals and positive early-year arrival growth. An SLTA-branded January–June table hosted by Tourism Analytics is separately classified as attributed evidence, rather than silently merged into the primary panel. Neither establishes the disputed January–July paid-night figure. The SLHTA annual report, presented on 17 June 2026, predates the end of July and contains no matching national series. The paper does not annualize partial 2026 observations. [@slta_april; @tourismanalytics; @slhta]

# 4. The recovery record

![Arrivals and paid nights recover differently. Both lines use ESR2025 Table 5 and a common 2019=100 base; the grey band marks 2020–2021. Paid nights use rounded published levels. The 2025 observations are preliminary. Author's executed calculations.](figures/01-recovery.png){width=95%}

The full annual path prevents a two-endpoint comparison from hiding the pandemic. Arrivals reached 435,659 in 2024 and then fell to 426,676 in 2025. The latter is 0.69% above 2019. Paid nights reached 2.58 million in 2024 and fell to 2.41 million in 2025, compared with 2.79 million in 2019. Thus arrival recovery relative to 2019 and a more recent decline can both be true. A compound growth rate across the disruption would conceal more than it explains. [@esr2025]

The monthly comparison holds the calendar month fixed. It is descriptive, not a seasonally adjusted causal model. The pandemic months remain visible rather than being dropped from the chart. Every selected year's monthly sum reconciles to the annual arrival series. January–July arrivals were 262,381 in 2019, 234,424 in 2023, 274,094 in 2024 and 263,394 in 2025. If the unverified 2026 arrival claim were later authenticated on the same definition, it would be 2.07% above 2025 but 1.92% below 2024. That conditional comparison illustrates the importance of the benchmark; it is not a verified 2026 finding.

![Monthly recovery against the same month of 2019. Each cell is an executed index from official monthly observations; 100 means equal arrivals. The chart retains printed pandemic zeros and does not interpolate. Source-vintage and alternative-publication discrepancies appear in Appendix C.](figures/02-monthly.png){width=95%}

## 4.1 Contrary evidence: real industry GVA can rise despite fewer nights

Real accommodation-and-food-services GVA rises from EC$1,160.6 million in 2019 to EC$1,273.7 million in 2025, at 2018 prices, a 9.74% increase. Accommodation alone rises by 10.94%, while food services remain 5.60% below 2019. The combined industry measure falls 4.92% from 2024 to 2025. These results contradict the inference that fewer published nights necessarily mean less real domestic production. They do not identify total tourism direct GVA or tourism-generated resident income: the industries also serve residents and omit visitor activity in other industries. Nor are the preliminary GVA estimates immune from later revision. [@esr2025; @TSA2008]

![Different measures, different outcomes: 2019–2025. The real GVA bar covers accommodation and food services, not a tourism satellite-account aggregate. Hatched expenditure bars carry a material survey-comparability warning. CPI-deflated reported expenditure is an arithmetic diagnostic, not real tourism GVA or income received by residents.](figures/03-different-outcomes.png){width=95%}

Reported stay-over expenditure rises from EC$2,604.5 million to EC$3,434.5 million, or 31.87%. Annual mean revised CPI rises 18.22%; dividing the reported expenditure flows by those annual means gives an 11.54% purchasing-power increase. This is a mechanical calculation on the published expenditure series, not a verified change in residents' receipts. Survey selection and mode changes can affect the expenditure numerator independently of inflation. The corresponding 2024–2025 diagnostic declines 5.34%. Neither number is converted into an income estimate. [@esr2025; @cpi2018; @cpi2022; @IMF2025]

Source-market composition also changes. The United States' arrival share rises from 45.24% in 2019 to 60.50% in 2025; Europe's falls from 23.84% to 17.91% and the Caribbean's from 19.70% to 12.67%. The five disjoint categories, including Canada and Other, sum to total stay-overs. The shift is consistent with composition being relevant, but market-specific compatible paid-use and duration cells are missing. It cannot be assigned a numerical share of the paid-night decline. [@esr2025]

## 4.2 What an exact decomposition can establish

Let $A_t$ denote all stay-over arrivals and $O_t$ the published paid-night value. For $A_t>0$, define $J_t=O_t/A_t$. Then $O_t=A_tJ_t$ exactly. We call $J$ **published paid-night intensity per arrival**. It can reflect duration, paid-accommodation use, reporting coverage, market composition and timing; it is not a verified average stay.

For a comparison from 0 to 1, define the symmetric contributions

$$\phi_A=(A_1-A_0)(J_0+J_1)/2,\qquad
\phi_J=(J_1-J_0)(A_0+A_1)/2. \tag{1}$$

**Proposition 1.** $\phi_A+\phi_J=O_1-O_0$.

**Proof.** Expanding the products cancels the cross terms $A_1J_0$ and $A_0J_1$, leaving $A_1J_1-A_0J_0$. Equivalently, the formula averages the two replacement orders and divides the interaction term equally. This is the established two-factor Shapley allocation. $\square$

Between 2019 and 2025, $J$ falls from 6.5843 to 5.6483 published paid nights per arrival. Equation (1) allocates the approximately 380,000-night decline to +17,982 nights from the arrival factor and −397,982 from intensity. Between 2024 and 2025, the approximately 170,000-night decline is allocated to −51,968 from arrivals and −118,032 from intensity. These are descriptive allocations based on rounded levels, not estimated behavioural or policy effects.

![Exact two-factor allocation of the published paid-night change. Values are thousands of nights, rounded for display. “Night intensity” means published paid nights divided by all stay-over arrivals; it does not isolate duration. Components sum to the net change before display rounding.](figures/04-decomposition.png){width=95%}

Under the conventional assumption that each published paid-night level was rounded to the nearest 0.01 million, the 2019–2025 percentage decline ranges from approximately 13.29% to 13.95%. The corresponding intensity contribution ranges from roughly −388,000 to −408,000 nights; the arrival contribution remains approximately +18,000. These are rounding sensitivities, not confidence intervals. The nearest-rounding convention is an explicit assumption because the retrieved table does not document its numerical rounding algorithm.

# 5. From an identity to an economic account

## 5.1 When $B=A c L$ is exact

For an arrival cohort $C_t$, let $b_i$ be the paid person-nights associated with trip $i$ in a specified accommodation universe. Let $n_t$ count cohort members with positive $b_i$, $c_t=n_t/A_t$, and $L_t=\sum_i b_i/n_t$ for $n_t>0$. Then

$$B_t^{\mathrm{cohort}}=\sum_{i\in C_t}b_i=A_tc_tL_t. \tag{2}$$

Here $c$ is the share of arriving trips using that universe and $L$ is mean nights in it per participating trip. A visitor can mix paid and unpaid stays, so $L$ need not equal total trip duration. If the universe is only a surveyed class, $c$ must not be relabelled as the share using any paid accommodation.

**Proposition 2 (calendar reconciliation).** Let $I_t$ be qualifying nights in calendar period $t$ belonging to earlier arrival cohorts, and $F_t$ nights after period $t$ belonging to the cohort arriving in $t$. Under a consistent trip/date assignment,

$$B_t^{\mathrm{calendar}}=A_tc_tL_t+I_t-F_t. \tag{3}$$

**Proof.** Nights in $t$ either belong to earlier arrivals, contributing $I_t$, or to arrivals during $t$. The latter cohort has $A_tc_tL_t$ qualifying nights over its complete trips, of which $F_t$ occur later. Subtracting those and adding earlier-cohort nights yields (3). $\square$

Matching January–July with January–July does not make $I-F$ zero. Stays crossing the boundary require either complete cohort accounting or an explicit calendar bridge. This is particularly relevant near closures and reopening periods. Dividing paid nights by arrivals, or by arrivals multiplied by a separately published overall mean stay, cannot identify a paid-accommodation share unless these boundaries match.

Reporting capture is a second distinction. If $B_t$ is the true paid calendar-night quantity and $O_t$ is a partial enumeration without duplicates or false positives, $O_t=k_tB_t$, where $k$ is the night-weighted capture fraction. It differs from the trip-level paid-use share $c$. If a published statistic is instead a survey-expanded estimate, $k$ can be treated only as an effective multiplicative measurement factor, potentially above one. This paper does not assert that Saint Lucia's official paid-night estimator is a simple undercounting census.

With additive errors the equation becomes $O=kB+e$. The positive-product model below applies to $(O-e)/k$ only when it is positive and $e$ has a justified bound. Arbitrary additive error, zero denominators or negative quantities require level methods. A convenient multiplicative equation is not a universal model of statistical error.

## 5.2 Why a fuller decomposition is not estimated here

For coherent market cells, an expanded identity is

$$B_t^{\mathrm{cohort}}=A_t\sum_m s_{mt}c_{mt}L_{mt},\qquad \sum_m s_{mt}=1. \tag{4}$$

One may apply a Shapley allocation to the four blocks $A,s,c,L$, replacing each complete share vector as a block so that its elements still sum to one. Averaging the marginal contribution over every block-replacement order yields an exact total because each order telescopes from the old value to the new one. The general weight on a subset $S$ preceding block $j$ is $|S|!(K-|S|-1)!/K!$. A change in the timing residual from (3) remains a separate component. [@Shorrocks2013; @Mussini2020]

Level-product Shapley calculations avoid logarithmic singularities when a cell total is zero, but cannot recover an unobserved conditional length or paid-use share in an empty market cell. Hybrid comparisons may require exactly those missing conditionals. The defensible options are observable cell-total decompositions, justified aggregation, explicit bounds or an omitted allocation. This study chooses the latter for market/use/duration effects. At aggregate $A=0$, $J$ is undefined; it is not set to zero merely to force equation (1) through pandemic months.

## 5.3 The production and resident-income bridge

For a **specified paid-stayer segment**, let compatible destination receipts be $E_t=(O_t/k_t)y_t$, where $y$ is receipts per true paid person-night for that same segment and period. Let $v$ be direct domestic GVA attributable to those receipts divided by $E$, and $r$ be a stated resident factor-income component divided by that direct GVA. With a declared price index $P$, define

$$G_t=\frac{E_tv_tr_t}{P_t}
=\frac{O_t y_t v_t r_t}{k_tP_t}. \tag{5}$$

Equation (5) is a bounded accounting construct, not a compiled tourism satellite account or a current Saint Lucia estimate. Purchaser/basic-price valuation, foreign booking services, imported goods and intermediate consumption must be reconciled before $v$ is meaningful. A nonnegative $r$ bounded by one is imposed only for a specified nonnegative income component; it is not a general SNA law. Losses, net subsidies, cross-border receipts and changes in the chosen pool can invalidate that share representation. The treatment of capital consumption must be stated; this paper's illustrative component is gross, with no claim to net household disposable income.

A compatible departure-survey design estimates expenditure per trip as total weighted trip expenditure divided by total weighted trips, and expenditure per person-night as the same weighted expenditure divided by weighted person-nights for the same eligible trips. The latter is a ratio of totals, not the unweighted mean of each respondent’s daily rate. A calendar-production comparison additionally needs the period bridge. The retrieved public series do not supply that matched paid-stayer denominator, so this paper does not publish a national paid-night spending yield or reinterpret expenditure divided by all arrivals as a validated paid-stayer yield.

Domestic production and ownership income require separate treatment. A foreign-owned hotel resident in Saint Lucia creates domestic GVA. Primary income accruing to nonresident owners, including relevant reinvested earnings rather than cash transfers alone, enters the production-to-resident-income bridge. It does not erase the domestic production already counted. The national identity is GNI = GDP + net primary income from abroad; assigning part of that bridge to tourism requires information, not subtraction of the whole economy's external-income debit. [@SNA2008; @BPM6]

At producer level, output less all intermediate consumption gives value added. A hotel's payment to a local supplier is not an additional dollar of value added on top of that supplier's wages, profit and imported inputs. An indirect-effects account may include the supplier's own value added once; it must not sum supplier turnover with its embedded components. Imported inputs, nonresident booking services and nonresident primary income are distinct flows. A single undifferentiated “leakage” subtraction risks omitting boundaries and counting the same flow twice. [@TSA2008]

For purchasing-power income, $P$ may be a household-relevant CPI. For real production, use appropriate output/input deflation or national-accounts volume measures. One deflator does not establish both. Taxes, transfers and distribution among households, corporations and government are further steps between factor income and household disposable income. Historical SLPA retention-model coefficients remain assumptions, not measured 2026 conversion rates. The earlier model is a useful policy starting point, but it cannot supply the missing contemporary $v$ and $r$ by citation. [@CPI2020; @MichelTourismModel]

## 5.4 Other segments and public costs

The paid-stayer component does not cover all tourism. Let $U_t$ collect other nonoverlapping resident-income components, already expressed in the same real units. Then total defined income is $T_t=G_t+U_t$. A synthetic example illustrates the consequence: $G$ falling from 100 to 90 while $U_0=20$ and $U_1$ lies between 10 and 50 produces a total-income ratio between 0.833 and 1.167. A decline in one component does not settle the aggregate.

A separately defined net account may be written $N_t=T_t-C_t$, where $C$ represents net public resource costs in the same real units and under an explicitly chosen boundary. This is not a formula for GDP minus public spending. Taxes can be transfers within a resident welfare boundary; tax expenditures depend on a benchmark and are not cash grants; environmental and congestion effects may require physical constraints or separate valuation. Costs already included in the income bridge must not be deducted again.

For rectangular level bounds, $N_t$ lies between $T_t^- - C_t^+$ and $T_t^+ - C_t^-$. A net ratio is appropriate only with a positive baseline and justified joint constraints. If baseline net benefit is zero or negative, report differences. The executed synthetic cost example has baseline income 100 and cost 10, with follow-up income in [90,120] and cost in [5,30]. Net follow-up lies in [60,115] against baseline 90, leaving the sign unresolved. None of these synthetic currency units is a Saint Lucia estimate.

# 6. Conditional bounds and the observations that matter

## 6.1 A sharp box result, with its conditions

Let $o=O_1/O_0$ and use capital letters for the ratios of the five other positive factors: $K=k_1/k_0$, $Y=y_1/y_0$, $V=v_1/v_0$, $R=r_1/r_0$, $Q=P_1/P_0$. The real resident-component ratio is

$$H_G=\frac{G_1}{G_0}=o\frac{YVR}{KQ}. \tag{6}$$

**Proposition 3 (conditional sharp bounds).** If the joint feasible set is the full Cartesian product of the stated strictly positive closed intervals, then

$$H_G\in\left[
o\frac{Y^-V^-R^-}{K^+Q^+},\quad
o\frac{Y^+V^+R^+}{K^-Q^-}
\right]. \tag{7}$$

**Proof.** The expression increases in $Y,V,R$ and decreases in $K,Q$. Therefore its extrema occur at the displayed corners. Joint feasibility makes both corners attainable, proving sharpness. Continuity over the connected positive rectangle supplies all intermediate values. $\square$

The box must be distinguished from the country's empirically supported identified set. If its ranges are selected by the analyst without local validation, (7) is a sensitivity envelope. It is not a confidence interval. Correlation, accounting identities or common survey weights can exclude its corners, making it conservative. Zero or negative factors invalidate the logarithmic representation used below. Sampling confidence sets require a separate simultaneous-coverage argument; individually 95% intervals do not automatically form a 95% joint set. [@Manski2005; @Bertsimas2011]

For the observed rounded annual paid-night ratio $o=2.41/2.79=0.863799$, stable coverage and conversion coefficients require nominal receipts per true paid night to rise 15.77% merely to hold the defined nominal component constant. If household prices move by the revised annual CPI ratio, the required nominal yield increase becomes 36.86%, holding the other factors fixed. These are conditional break-even requirements, not observed price increases or an assessment of policy success. They also cannot be obtained by dividing all stay-over expenditure by a paid-accommodation-only denominator.

![The conditional recovery threshold. The observed annual night ratio anchors the diagram, but the other factors are scenarios. The horizontal axis is K, the change in capture or measurement factor. The vertical axis is combined real resident income per true paid night, YVR/Q. The boundary is YVR/Q=K/o; at stable K=1, the required ratio is 1.1577.](figures/06-threshold.png){width=95%}

## 6.2 A constructive non-identification result

Consider two synthetic economies with arrivals rising from 100,000 to 110,000 and published nights falling from 1,000,000 to 900,000. Baseline capture is complete; yield is 100 currency units per true paid night; the direct-GVA coefficient is 0.6 and the defined resident share 0.8. These three factors are held constant. The follow-up price index is 1.1 against a baseline of 1. Trips are period-aligned, so the timing residual is zero.

In World A, capture remains complete. True nights fall to 900,000 and the real resident component declines 18.18%. In World B, follow-up capture is 0.75. True nights are 1,200,000 and the same income component rises 9.09%. Both worlds have feasible trip identities: with paid-use share 0.8, mean paid nights adjust to the respective totals. They have identical published arrivals and nights but opposite income changes.

![Identical published demand paths, opposite income outcomes. This is a constructed counterexample, not an estimate of Saint Lucia's reporting coverage. Yield and conversion factors are fixed; only follow-up capture differs between the two worlds. Both use the same 10% price increase.](figures/05-two-worlds.png){width=95%}

This proves non-identification from those two aggregates within the stated model. It does not establish that coverage deteriorated in Saint Lucia. Stable coverage remains a feasible explanation, as do real duration or use changes. The analytical obligation is to identify the observation that distinguishes those explanations.

## 6.3 Compatible receipts can remove an apparent measurement need

**Proposition 4 (accounting substitution).** If compatible receipts $E_t$ are observed for the same segment and period, and $O_t=k_tB_t$, $y_t=E_t/B_t$, then

$$\frac{O_t}{k_t}y_t=E_t,\qquad
H_G=\frac{E_1}{E_0}\frac{VR}{Q}. \tag{8}$$

**Proof.** Substitute $O_t/k_t=B_t$ and cancel $B_t$ against the denominator of $y_t$. Taking period ratios gives (8). $\square$

Coverage and yield still matter for accommodation management and the interpretation of nights, but if uncertainty about the remaining coefficients is separable from coverage and yield, separately identifying them cannot narrow this particular income bound once their compatible product is fixed. Frame or yield information can still have indirect value when it constrains the remaining coefficients through shared survey or accounting relationships. Treating them as independent unknowns after observing $E$ creates avoidable uncertainty. If receipts themselves have an interval, substitute that interval and its joint constraints; do not assume exact receipts because a point estimate was published.

The cancellation fails when $E$ covers all stay-over visitors but $B$ covers only a paid segment, when booking valuations differ, or when period assignment is incompatible. Saint Lucia's published total expenditure is therefore not automatically inserted into (8) as a validated paid-segment receipt measure. The practical lesson is to repair the common population before purchasing a more detailed decomposition.

An executed illustration uses the observed $o$ only as a scale and hypothetical ranges $K\in[0.85,1.05]$, $Y\in[1.00,1.45]$, $V\in[0.85,1.10]$, $R\in[0.90,1.10]$ and $Q\in[1.10,1.30]$. Equation (7) gives [0.4841,1.6209]. Enumerating every corner reproduces it. These ranges can be realized by suitable positive baseline levels, including baseline fraction 0.70 for $k,v,r$; that feasibility construction is not a measured retention assumption.

Adding the hypothetical compatible-receipts ratio $E_1/E_0=1.10$ yields [0.6473,1.2100]. The code obtains the same result both by direct substitution and by linear optimization over log factors with the accounting equality $-\log K+\log Y=\log(1.10/o)$. Both intervals span one, so the additional observation improves precision without resolving the direction. This is a useful failure case: more information need not be enough.

# 7. Survey selection and measurement design

## 7.1 Why more responses may not repair the estimate

The IMF's 2025 external-sector technical-assistance report records material changes in visitor-expenditure collection: earlier face-to-face collection, email recruitment using the Amber portal, interruption after that portal ceased, and subsequent electronic-form and email arrangements. The report's 2023 sample and response diagnostics are reasons to examine representativeness, not a rule that a small sampling fraction alone makes a survey biased. Its U.S. mirror exercise is a diagnostic scenario, not a universal 14% correction. It transfers trip-expenditure growth to a daily-expenditure comparison and also raises questions about the 2019 baseline. This paper leaves official spending unadjusted and labels its comparability problem. [@IMF2025]

A synthetic experiment isolates selection. Half the population spends 100 and half 300 units, so the population mean is 200. If response probabilities are 0.8 for low spenders and 0.2 for high spenders, completed respondents have an expected mean of 140. Reversing those propensities produces 260. The experiment draws 20,000 replicate samples of 200 and 800 **completed responses** in each case, using seed 23197449.

Under low-spender-favoured response, the simulated unweighted mean is 140.06 at 200 responses and 140.01 at 800. Its root mean squared error is 60.21 and 60.06 respectively. More responses reduce random variation while retaining selection bias. An oracle inverse-probability-weighted Hájek mean, using the true propensities known by construction, has simulated means 199.62 and 199.90 and RMSE 8.95 and 4.41. It is a finite-sample ratio estimator, not exactly unbiased. The reverse-selection experiment produces the opposite naive bias; the complete results and Monte Carlo standard errors appear in Appendix B.

![More completed responses do not remove selection bias. Synthetic spending population mean=200; low/high-spender response probabilities=0.8/0.2. Bars are Monte Carlo means over 20,000 replications. “Oracle IPW” uses known response propensities and is not a claim that those probabilities are available in Saint Lucia.](figures/07-selection.png){width=95%}

The operational response is a comparison sample with defensible recruitment, response-disposition logging and relevant accommodation/spending strata. Weighting by source country alone cannot guarantee correction if response depends on unmeasured spending within country. The experiment is a mechanism demonstration, not an estimate of the IMF diagnostic's magnitude or a validation of any local weighting scheme.

## 7.2 A precision budget, not a promised verdict

Write the log income ratio as $z=\log o+\sum_jx_j$, putting denominator factors into signed log form. For an independent interval box $x_j\in[l_j,u_j]$, the full width is $W=\sum_j(u_j-l_j)$. A measurement action $a_j$ has a cost $d_j(a_j)$ and a justified maximum posterior width $w_j(a_j)$ for its factor. Its future centre is unknown. A minimum-cost precision design solves

$$\min_{a_1,\ldots,a_m}\sum_jd_j(a_j)
\quad\text{subject to}\quad\sum_jw_j(a_j)\le\epsilon. \tag{9}$$

The budget-constrained version minimizes the width subject to a cost ceiling. A finite menu can be exhaustively enumerated. Shared fieldwork costs, common information and overlapping actions must be represented as bundles or constraints; they cannot be counted as independent savings.

**Proposition 5 (precision certificate).** If each action guarantees its stated width for every possible returned observation and the valid joint posterior set lies within the resulting interval product, its log-ratio image has width no greater than the sum in (9). Exhaustive enumeration returns a globally least-cost feasible combination.

**Proof.** The width of the sum over the full Cartesian product equals the sum of its widths. Restricting the feasible set cannot enlarge the image. Enumeration evaluates every admissible candidate, so no cheaper feasible candidate is omitted. $\square$

This result does not establish that a particular sample size will attain the assumed width. Bias, frame coverage and sampling uncertainty require their own evidence. The action-to-precision relationship must be learned from a pilot and validated before the optimization becomes a budget recommendation.

**Proposition 6 (precision and a reporting threshold).** Let $\tau$ be a log-ratio decision threshold. If the true $z$ is at least $\delta>0$ from $\tau$, and a valid posterior interval containing $z$ has full width $W<\delta$, the entire interval lies on the correct side of $\tau$.

**Proof.** If $z\ge\tau+\delta$, its lower endpoint is at least $z-W>\tau$. If $z\le\tau-\delta$, its upper endpoint is at most $z+W<\tau$. Conversely, when $W\ge\delta$, the valid interval $[\tau,\tau+W]$ can contain $z=\tau+\delta$ without lying strictly above the threshold. Thus the strict-width condition is sharp without additional restrictions. $\square$

Without a minimum-distance assumption, no positive finite precision can guarantee a strict growth-or-decline classification for every possible truth near the threshold. A decision programme must permit “unresolved.” It can buy information, not a favourable sign. A log margin $\log(1.10)$ means a ratio at least 1.10 or at most $1/1.10$, not an exactly symmetric plus/minus ten percent band.

## 7.3 Executed hypothetical measurement frontier

The demonstration uses five factors and three actions per factor, yielding $3^5=243$ combinations. No action leaves its initial full log width unchanged; the two collection levels reduce it to 40% and 5%. Hypothetical costs in person-days are: coverage (0,4,9), yield (0,6,13), GVA coefficient (0,10,22), resident share (0,8,18), and prices (0,2,4). These are transparent algorithm inputs, not quotations from CSO or validated staffing estimates.

The initial full log width is 1.20843. All strongest actions cost 66 hypothetical person-days and reduce it to 0.06042. Under the stipulated attainable widths, the least-cost design satisfying a $\log(1.10)$ separation requirement uses all five strongest actions. A $\log(1.20)$ requirement costs 54 days, using the intermediate GVA-coefficient action and strongest actions elsewhere. Even the 66-day programme cannot meet a $\log(1.05)$ requirement. Appendix B supplies the action table and selected frontier points; the code enumerates every combination and every integer budget.

![A conditional cost–precision frontier. Costs and attainable widths are wholly hypothetical. The curve minimizes full log-interval width at each budget, without assuming where the observations will place the interval. The horizontal lines are separation targets used in Proposition 6, not confidence levels or forecasts of a favourable result.](figures/08-measurement.png){width=95%}

If compatible receipts are already known, and the remaining coefficient uncertainty is separable, the appropriate optimization no longer pays separately to resolve $K$ and $Y$ for the aggregate income expression. Where a frame audit also constrains $V$ or $R$, its indirect information value must remain in the design. The remaining sufficient inputs are the receipt ratio and the $V,R,Q$ account. In the present demonstration, only the separate-factor frontier is priced; no unsupported cost is assigned to a joint receipts survey. A real procurement decision must compare its observed fieldwork cost and attainable uncertainty with the alternative modules. The accounting-substitution result explains why the ranking can change before any sophisticated optimization is run.

# 8. An executable programme for Saint Lucia

## 8.1 Use the institutional architecture already available

The Tourism Development Act, No. 1 of 2024, includes a Tourism Information Database and information-collection machinery in Part VIII, sections 146–148. The official April 2024 Gazette lists a commencement order, and a government notice states commencement on 15 April 2024. A June 2026 order paper subsequently lists an amendment bill. The retrieved materials do not certify the full consolidated legal position after that bill. The first implementation deliverable should therefore be a signed consolidation, commencement and data-sharing review, rather than an unsupported assertion of unrestricted collection powers. Existing low-risk metadata publication need not await a new survey. [@TourismAct2024; @GazetteCommencement2024; @GovtCommencement; @Amendment2026]

CSO should own statistical definitions and reconciliation; tourism data custodians and SLTA should supply the operational returns and visitor fieldwork; Finance should convene the decision and resource review. National-accounts and external-sector expertise, including ECCB support where available, should determine the production and resident-income bridge. These are proposed responsibilities, not certifications that every data agreement, staff position or appropriation already exists.

Confidentiality must be designed into the work. Identifiable linkage keys should remain with authorized custodians, with purpose-specific access, minimum fields, a linkage log and a retention/deletion schedule. Public releases should use disclosure-reviewed aggregates. Small-cell counts alone are insufficient: dominance, complementary suppression, repeated-release differencing and local knowledge can also identify respondents. The programme must not promise a statistical/enforcement firewall unless the applicable legal agreement actually provides it. [@TourismAct2024; @CSOPrivacy]

## 8.2 Four products with explicit acceptance tests

**Monthly physical account.** Report border stay-over arrivals, covered nonresident guest-person nights, room nights separately, operating capacity, source/frame version and revision status. Provide a matched-frame bridge when operators enter or leave reporting. The acceptance test is that users can reproduce the published comparison and understand which population changed.

**Quarterly visitor-yield account.** Collect arrival/departure dates, residence, purpose, party size, accommodation sequence including unpaid nights, spending by category, package/prepayment components and booking channel. Record invitations, contact outcomes and response by relevant strata. Distinguish departing-trip expenditure from calendar production. The acceptance test is a documented sample/weighting procedure, explicit unresolved selection risks and compatible numerator/denominator populations.

**Annual experimental production-and-income bridge.** Reconcile visitor receipts with output, domestic and imported intermediate inputs, resident compensation, operating or mixed income, capital consumption and nonresident primary-income accrual. Keep direct, indirect and induced effects separate. The acceptance test is a table with named missing bridges and consistent valuation, not a single attractive retention percentage.

**Quarterly delivery and distribution card.** Track jobs versus persons, hours and real earnings where the survey permits; supplier payment and delivery outcomes; distinct fiscal receipts and relief estimates; and resident service reliability in tourism-intensive areas. Administrative payroll is not automatically total tourism employment, and industry employment is not employment caused by tourism. The acceptance test is a visible link between the intervention, intended beneficiary and measured outcome.

| Deadline from funded start | Accountable lead, proposed | Concrete output | Decision enabled |
|:--|:--|:--|:--|
| 30 days | CSO and tourism Permanent Secretary; Finance convenes | Definition and revision protocol; source inventory; signed legal/data-sharing review; correction route | State which comparisons are supported and authorize feasible collection |
| 90 days | CSO/SLTA research leads and operator-register custodian | Reconciled accommodation frame; comparison departure pilot; nonresponse log; measured staff time and costs | Distinguish coverage from within-frame change; select the next useful measurement |
| 180 days | CSO national accounts/external-sector teams; Finance and authorized custodians | Experimental spending/production bridge; workforce coverage audit; incentive-use linkage feasibility | Test the value account and authorize bounded, evaluable policy pilots |
| 365 days | Finance and Tourism accounting officers; CSO technical signoff | Annual reconciliation pack; independent reproduction; actual costs; keep/change/stop decisions | Scale useful modules, end duplicate collection and fund the next cycle |

The programme should ask operators for a fact once, accept secure administrative exports when lawful, retain a short monthly core and rotate the detailed module. Test burden with small guesthouses as well as large hotels. Record supervision, transport/access, translation, cleaning and nonresponse-follow-up costs alongside interview time. The cheapest completed interview may systematically exclude the visitor or business most important to the uncertainty.

## 8.3 Connect the finding to an intervention

**If the problem is coverage**, publish a series bridge and repair the frame before describing a reporting change as lost demand. A registry or platform listing is not automatically an operating room, a separate dwelling or a completed stay.

**If compatible data establish shorter paid stays**, test a longer-stay offer in a bounded market and season. Before launch, define a credible comparison, discount cost, displacement of visitors who would have stayed anyway, supplier and labour outcomes, service capacity and an expiry rule. Gross bookings or a before–after arrival increase do not establish additional resident benefit.

**If reported yield rises but resident benefit remains uncertain**, collect the wage, input and ownership-income bridge. A supplier-linkage pilot should test reliable contracts, qualification support, aggregation and payment times against delivered local value added and supplier net income. Neither foreign ownership nor local purchasing alone proves the income outcome.

**If public services bind**, apply resident service floors alongside the financial analysis. Water reliability, waste, access and housing pressure can worsen while private receipts rise. The SLHTA report documents the relevance of industry water, energy and supplier concerns, but does not estimate tourism's incremental effect on household services. Treat those causal links as questions to measure. [@slhta]

**If an incentive is due for renewal**, disclose its legal basis, purpose, award identifier, actual use, benchmark tax expenditure and feasible alternatives. Conditions and evaluation requirements should be prospective and lawful. Counts of concession orders do not measure revenue forgone, investment additionality or jobs caused. A change in an aggregate income series also cannot establish the return on a particular incentive. [@MichelIncentives2026]

## 8.4 Governance disciplines that change the work

Institutional Intervention Readiness requires the collection redesign to identify what the current system does, who depends on it and what fallback preserves necessary calibration during transition. RIPPLE-4 directs attention to responses to the chosen metric: a paid-night target may encourage discounts or reporting changes; visitors and firms may adapt; pressure can spread to utilities, suppliers and labour; longer commitments can alter future fiscal and resource exposure. These are mechanisms to investigate, not measured effects supplied by a framework. [@MichelIIR2026; @MichelRipple2026]

PITONS supports a versioned decision record with an owner, evidence boundary, delivery milestones and an explicit adapt/scale/hold/stop rule. It is an independent proposed standard, not an assertion of Government adoption. The related employment-intensity work supports looking beyond output to jobs, hours and earnings; the inflation research supports keeping price periods and purchasing-power questions aligned. These papers supply complementary governance and measurement reasoning. None supplies an observed 2026 tourism retention coefficient. [@MichelPitons2026; @MichelEmployment2026; @MichelInflation2026]

# 9. Limits, failure cases and what remains unresolved

The principal empirical result is an official-publication audit and descriptive reconstruction. The public evidence retrieved does not contain a monthly national paid-night panel, a fully documented current reporting frame, a matched market/accommodation/stay matrix, a contemporary compiled TSA bridge, or an ownership-linked tourism resident-income account. This is a statement about retrieved evidence, not proof that agencies possess no unpublished information.

The method deliberately fails to declare an income direction when the feasible range crosses the threshold. Its illustrative intervals are not local estimates; its action costs and attainable widths are hypothetical; and the survey experiment knows propensities that a real statistical office must estimate or bound. A hypothetical coverage decline demonstrates possibility, not its occurrence. Independently feasible endpoints can become infeasible under accounting or common-source constraints. Positive-product methods cannot silently absorb negative net income, unrestricted additive error or mismatched periods.

The expenditure series spans survey-method changes. Deflation cannot repair those changes. The 2025 GVA estimate is preliminary, and industry GVA is neither all tourism nor solely tourism. A national income gain could coexist with losses for particular workers, districts or households; average CPI also need not represent their individual consumption baskets. Fiscal and environmental costs cannot be made commensurate merely by inserting an arbitrary deduction.

The literature audit is targeted and access-limited. It supports a restrained application claim, not a claim to have exhausted every relevant paper. Comparative destinations are used as methodological precedents rather than merged into an international ranking, because populations, reporting frames and vintages were not sufficiently harmonized for that purpose. A causal policy evaluation would require a separate identification design and usable treatment/comparison data.

# 10. Conclusion: a reporting rule and an action rule

Saint Lucia's annual arrivals recovery is real in the published record, but it does not settle the paid-night, production or resident-income questions. The same record shows fewer paid nights than in 2019 and higher preliminary real accommodation-and-food-services GVA. Exact decomposition locates the accounting divergence in published-night intensity, while the data do not separate duration, use, coverage and timing. Three disputed January–July endpoints remain unauthenticated; the 2019 arrival endpoint is verified.

The contribution established here is a reconciled, reproducible local evidence base and a worked decision protocol. The protocol preserves accounting populations, demonstrates conditional bounds and their failure cases, uses compatible receipts to eliminate redundant uncertainty, and connects a validated precision target to a finite measurement choice. The mathematical ingredients are standard; their use here makes a practical public-statistics problem inspectable.

**Reporting rule:** for a declared target and comparator, report a gain only when the defensible lower ratio bound exceeds one, a decline only when the upper bound is below one, and “unresolved” otherwise. State whether the bounds come from evidence, maintained assumptions or an illustrative scenario.

**Action rule:** publish the common definitions now; pilot the missing measurements; price their actual full cost; and collect the observation that can change the decision. Where the economic case remains unresolved, use reversible, bounded interventions with service constraints, credible comparisons and review dates. Scale support when additional resident benefit is demonstrated against a feasible alternative, not merely when an arrival or night target is met.

**AI-use disclosure:** AI tools assisted source retrieval, coding, analysis and drafting. Numerical results were generated by the accompanying executed code; sources and limitations are documented.
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# Appendix A. Complete numerical inputs {.unnumbered}

These transcriptions, the explicit synthetic constants and the code in Appendix E reproduce the numerical findings without access to confidential data. The PDF also contains an embedded reproducibility ZIP with machine-readable inputs and scripts; the printed tables remain usable independently. Blank source cells are shown as NA. Dates, measurement boundaries and revisions are part of the inputs, not optional annotations.

## A1. Common-vintage annual visitor indicators

ESR2025 Table 5. Nights are million paid person-nights; expenditure is nominal EC$ million; occupancy is percent; published mean stay is days. These columns are not assumed to share the population required to interpret nights/arrivals as mean stay.


| Year | Arrivals | Paid nights | Expenditure | Occupancy | Mean stay |
|---|---|---|---|---|---|
| 2011 | 312404 | 2.13 | 1500.0 | 58.3 | 8.9 |
| 2012 | 306801 | 2.22 | 1553.4 | 62.3 | 8.5 |
| 2013 | 318626 | 2.35 | 1712.7 | 64.6 | 8.9 |
| 2014 | 338158 | 2.46 | 1960.2 | 68.4 | 8.8 |
| 2015 | 344908 | 2.4 | 2012.7 | 70.0 | 8.7 |
| 2016 | 347872 | 2.31 | 1914.5 | 61.7 | 8.5 |
| 2017 | 386127 | 2.56 | 2134.8 | NA | 8.3 |
| 2018 | 394780 | 2.68 | 2342.9 | NA | 8.4 |
| 2019 | 423736 | 2.79 | 2604.5 | 71.1 | 8.0 |
| 2020 | 130781 | 1.04 | NA | 37.3 | 8.8 |
| 2021 | 199347 | 1.6 | 1524.1 | 48.8 | 8.7 |
| 2022 | 356237 | 2.57 | 2841.4 | 70.4 | 8.7 |
| 2023 | 380791 | 2.44 | 3067.6 | 69.1 | 7.9 |
| 2024 | 435659 | 2.58 | 3603.9 | 73.4 | 7.4 |
| 2025 | 426676 | 2.41 | 3434.5 | 71.7 | 7.2 |


## A2. Industry GVA and annual prices

Industry values are EC$ million at constant 2018 prices, ESR2025 Table 2. Published components may differ from their sum because of rounding; combined values are preserved. CPI is the arithmetic mean of the revised monthly all-item indices below.


| Year | Accommodation + food | Accommodation | Food services | Annual mean CPI |
|---|---|---|---|---|
| 2019 | 1160.6 | 1076.7 | 83.9 | 101.342500 |
| 2020 | 408.3 | 341.0 | 67.2 | 101.490833 |
| 2021 | 640.9 | 584.7 | 56.2 | 105.334167 |
| 2022 | 1075.0 | 1003.7 | 71.3 | 115.530833 |
| 2023 | 1209.8 | 1134.4 | 75.3 | 120.010000 |
| 2024 | 1339.6 | 1259.7 | 79.9 | 119.000000 |
| 2025 | 1273.7 | 1194.5 | 79.2 | 119.810000 |


## A3. All 132 monthly arrival observations

Selected source vintages: ESR2018 for 2015–2018, ESR2023 for 2019–2021, ESR2025 for 2022–2025. Every selected monthly sum reconciles to the annual total. No interpolation is used.


| Year | Jan | Feb | Mar | Apr | May | Jun |
|---|---|---|---|---|---|---|
| 2015 | 31541 | 32083 | 34595 | 31200 | 29658 | 26347 |
| 2016 | 30661 | 31637 | 35069 | 30104 | 29813 | 25855 |
| 2017 | 31649 | 33402 | 35427 | 34322 | 31436 | 31312 |
| 2018 | 32755 | 35536 | 41741 | 32555 | 32277 | 31318 |
| 2019 | 34546 | 38166 | 41674 | 36828 | 34354 | 34040 |
| 2020 | 33675 | 39638 | 18086 | 0 | 0 | 0 |
| 2021 | 6357 | 4870 | 8004 | 9555 | 14339 | 21357 |
| 2022 | 21864 | 26828 | 32119 | 30661 | 28618 | 30694 |
| 2023 | 34066 | 34638 | 39318 | 34539 | 33339 | 27028 |
| 2024 | 36863 | 38837 | 44561 | 37588 | 36375 | 38394 |
| 2025 | 36196 | 38062 | 41601 | 37546 | 35413 | 33646 |



| Year | Jul | Aug | Sep | Oct | Nov | Dec |
|---|---|---|---|---|---|---|
| 2015 | 32481 | 27822 | 17468 | 23745 | 25821 | 32147 |
| 2016 | 33381 | 29991 | 18169 | 24251 | 25254 | 33687 |
| 2017 | 38291 | 33400 | 20049 | 27967 | 29962 | 38910 |
| 2018 | 37844 | 34168 | 18745 | 25991 | 30422 | 41428 |
| 2019 | 42773 | 36342 | 21608 | 26923 | 32913 | 43569 |
| 2020 | 1959 | 3261 | 4122 | 7890 | 7766 | 14384 |
| 2021 | 25440 | 20569 | 14896 | 20545 | 23678 | 29737 |
| 2022 | 39145 | 32618 | 19527 | 25382 | 29952 | 38829 |
| 2023 | 31496 | 27366 | 21142 | 26475 | 32887 | 38497 |
| 2024 | 41476 | 34895 | 20273 | 30408 | 33883 | 42106 |
| 2025 | 40930 | 35596 | 19698 | 30217 | 36255 | 41516 |


## A4. Revised CPI inputs

January 2018=100. These annual-flow diagnostics use the arithmetic mean of all twelve months, not a December-to-December inflation rate. Data extend to 2025 for the core analysis.


| Year | Jan | Feb | Mar | Apr | May | Jun |
|---|---|---|---|---|---|---|
| 2019 | 102.23 | 102.06 | 101.52 | 100.32 | 100.75 | 100.82 |
| 2020 | 101.17 | 101.2 | 100.57 | 100.16 | 100.26 | 100.54 |
| 2021 | 102.87 | 103.27 | 102.75 | 103.38 | 104.58 | 105.11 |
| 2022 | 111.52 | 111.65 | 112.51 | 112.74 | 113.74 | 114.93 |
| 2023 | 119.32 | 120.23 | 120.46 | 120.02 | 119.29 | 119.65 |
| 2024 | 120.18 | 120.7 | 118.75 | 118.04 | 118.0 | 117.64 |
| 2025 | 120.37 | 120.88 | 119.9 | 119.76 | 119.15 | 119.98 |



| Year | Jul | Aug | Sep | Oct | Nov | Dec |
|---|---|---|---|---|---|---|
| 2019 | 101.5 | 101.46 | 101.73 | 101.69 | 101.45 | 100.58 |
| 2020 | 101.19 | 101.67 | 102.43 | 102.76 | 102.92 | 103.02 |
| 2021 | 105.83 | 106.41 | 106.92 | 106.75 | 107.52 | 108.62 |
| 2022 | 116.64 | 117.5 | 117.88 | 118.46 | 119.29 | 119.51 |
| 2023 | 119.48 | 119.91 | 120.6 | 120.84 | 120.46 | 119.86 |
| 2024 | 118.9 | 118.69 | 118.04 | 118.04 | 120.03 | 120.99 |
| 2025 | 119.61 | 119.8 | 119.47 | 119.55 | 119.38 | 119.87 |


## A5. Disjoint source markets used in the comparison

ESR2025 Table 7; Europe includes its published subcategories, which are not added again. “Origin” is the source wording and should not silently be redefined as citizenship.


| Year | USA | Canada | Europe | Caribbean | Other |
|---|---|---|---|---|---|
| 2019 | 191719 | 40872 | 101018 | 83493 | 6634 |
| 2024 | 247191 | 35709 | 92338 | 54095 | 6326 |
| 2025 | 258156 | 32355 | 76416 | 54051 | 5698 |


## A6. Claims and partial 2026 evidence


| Period / measure | Value | Status |
|---|---|---|
| Jan–July 2019 arrivals | 262381 | Authenticated: ESR2023 Table 6 |
| Jan–July 2019 paid nights | 1718900 | Claim; unverified |
| Jan–July 2026 arrivals | 268842 | Claim; unverified |
| Jan–July 2026 paid nights | 1588628 | Claim; unverified |
| April 2026 arrivals | 40752 | Official SLTA release, 1 June 2026 |


The screenshot source was supplied for the earlier investigation. Its relative timestamp and truncated Facebook address do not authenticate a permalink or publication date. It is archived as a claim source. Conditional arithmetic yields +2.46245% arrivals and −7.57880% paid nights, and an 8.20028% nominal-yield break-even increase. These values are excluded from the principal national results.


| Attributed 2026 month | Arrivals |
|---|---|
| 1 | 37651 |
| 2 | 38576 |
| 3 | 42105 |
| 4 | 40752 |
| 5 | 35667 |
| 6 | 33340 |


The latter table is SLTA-branded but hosted by Tourism Analytics. It is retained separately and is not substituted for the direct primary monthly panel.

# Appendix B. Executed results and experiment specification {.unnumbered}

## B1. Descriptive allocations


| Comparison | Arrival contribution | Intensity contribution | Total change |
|---|---|---|---|
| 2019–2025 | 17981.925342 | -397981.925342 | -380000 |
| 2024–2025 | -51968.347581 | -118031.652419 | -170000 |
| 2019–2024 | 74556.612847 | -284556.612847 | -210000 |


Units are published paid person-nights, computed from rounded million-night inputs. Excess decimal places here support reproduction, not a claim of observational precision. The manuscript rounds the allocations appropriately.

## B2. Survey-selection experiment

Seed=23197449; 20,000 replications in every row. Population spend is 100 or 300 with equal shares; n counts completed responses. IPW is the oracle normalized Hájek estimator. MCSE is the Monte Carlo standard error of the reported mean, not uncertainty about Saint Lucia spending.


| n | Low/high response | Estimator | Mean | Bias | RMSE | MCSE |
|---|---|---|---|---|---|---|
| 200 | 0.8/0.2 | Naive | 140.0591 | -59.9409 | 60.2117 | 0.04034 |
| 200 | 0.8/0.2 | Oracle IPW | 199.6156 | -0.3844 | 8.9526 | 0.06325 |
| 200 | 0.2/0.8 | Naive | 259.9222 | 59.9222 | 60.1912 | 0.04019 |
| 200 | 0.2/0.8 | Oracle IPW | 200.3520 | 0.3520 | 8.9238 | 0.06305 |
| 800 | 0.8/0.2 | Naive | 140.0076 | -59.9924 | 60.0584 | 0.01991 |
| 800 | 0.8/0.2 | Oracle IPW | 199.8956 | -0.1044 | 4.4086 | 0.03117 |
| 800 | 0.2/0.8 | Naive | 260.0010 | 60.0010 | 60.0676 | 0.01999 |
| 800 | 0.2/0.8 | Oracle IPW | 200.1188 | 0.1188 | 4.4261 | 0.03129 |


## B3. Hypothetical factor and action inputs

Factor bounds, person-day costs and reductions are entirely assumed for the methods demonstration. None is a measured national parameter or a quoted collection budget. Each action reduces the original full log width to 100%, 40% or 5%, respectively.


| Factor ratio | Lower | Upper | Initial full log width | Costs: 0 / 1 / 2 |
|---|---|---|---|---|
| K | 0.85 | 1.05 | 0.211309 | 0 / 4 / 9 |
| Y | 1.0 | 1.45 | 0.371564 | 0 / 6 / 13 |
| V | 0.85 | 1.1 | 0.257829 | 0 / 10 / 22 |
| R | 0.9 | 1.1 | 0.200671 | 0 / 8 / 18 |
| Q | 1.1 | 1.3 | 0.167054 | 0 / 2 / 4 |



| Budget | Least full log width | Actions K,Y,V,R,Q |
|---|---|---|
| 0 | 1.208427 | 0,0,0,0,0 |
| 10 | 0.826787 | 0,1,0,0,2 |
| 20 | 0.626043 | 2,1,0,0,2 |
| 30 | 0.449552 | 1,2,0,1,2 |
| 40 | 0.294854 | 1,2,1,1,2 |
| 50 | 0.220896 | 2,2,1,1,2 |
| 54 | 0.150662 | 2,2,1,2,2 |
| 60 | 0.130656 | 2,2,2,1,2 |
| 65 | 0.118890 | 2,2,2,2,1 |
| 66 | 0.060421 | 2,2,2,2,2 |


All 243 action combinations were evaluated. The smallest possible width is 0.060421327. A strict log(1.05)=0.048790164 target is infeasible; log(1.10)=0.095310180 requires 66 days; log(1.20)=0.182321557 requires 54 days. These are conditional precision certificates. All future intervals must be recentered on the actual observations.

# Appendix C. Source and revision audit {.unnumbered}

## C1. Primary numerical and claim sources

All entries were retrieved on 6 October 2026. SHA-256 identifies the archived bytes. Archive names are relative to the reproducibility source record. Multiple table records can legitimately share a PDF/hash. Undated material is not assigned a fabricated release date.

**esr2025_t5. Economic and Social Review 2025: Selected Visitor Statistics.** Government of Saint Lucia, Department of Finance, Research and Policy Unit. URL: <https://www.finance.gov.lc/resources/download/2256>. Reference period: 2011–2025. Release/date status: 2026-03-23 (resource catalogue timestamp; not a separately dated statistical release). Locator: Appendix Table 5, printed page 104, PDF viewer page 121 (zero-based 120); tourism chapter pages 22–27.


Units and population: persons/visits; paid bednights in millions; EC$ million nominal; days; percent; Stay-over tourists; paid hotel nights; estimated stay-over spending; hotel occupancy. Coverage: Table 5 nights are described as paid hotel bednights in the tourism chapter. The exact establishment reporting frame is not supplied. Revisions: 2019 and 2024 marked revised; 2025 preliminary. Hotel classifications amended from 2019. Missingness: 2020 spending unavailable; 2017–2018 occupancy unavailable; cruise spending unavailable from 2018.


Archive: `sources/esr2025.pdf`. SHA-256: `b110db2e4e79800768376619aa1a762e3fda065ea6bb404c71e43e700f03369c`.


**esr2025_t6. Economic and Social Review 2025: Monthly Arrivals by Category.** Government of Saint Lucia, Department of Finance, Research and Policy Unit. URL: <https://www.finance.gov.lc/resources/download/2256>. Reference period: 2022–2025. Release/date status: 2026-03-23 (resource catalogue timestamp; not a separately dated statistical release). Locator: Appendix Table 6, printed page 105, PDF viewer page 122 (zero-based 121).


Units and population: Stay-over arrival events / person-visits; Nonresident stay-over tourists. Coverage: Monthly arrivals, distinct from a calendar flow of guest-nights. All published months retained. Revisions: 2024 revised; 2025 preliminary. Missingness: No month missing in 2022–2025.


Archive: `sources/esr2025.pdf`. SHA-256: `b110db2e4e79800768376619aa1a762e3fda065ea6bb404c71e43e700f03369c`.


**esr2025_t7. Economic and Social Review 2025: Stay-over Tourist Arrivals by Country of Origin.** Government of Saint Lucia, Department of Finance, Research and Policy Unit. URL: <https://www.finance.gov.lc/resources/download/2256>. Reference period: 2012–2025. Release/date status: 2026-03-23 (resource catalogue timestamp; not a separately dated statistical release). Locator: Appendix Table 7, printed page 106, PDF viewer page 123 (zero-based 122).


Units and population: Stay-over arrival events / person-visits; Stay-over tourists grouped by origin. Coverage: Top-level USA, Canada, Europe, Caribbean and Other categories are disjoint; European subgroups are not added again. Revisions: 2025 preliminary; earlier flags as published. Missingness: No market-specific paid nights, duration or spending table retrieved.


Archive: `sources/esr2025.pdf`. SHA-256: `b110db2e4e79800768376619aa1a762e3fda065ea6bb404c71e43e700f03369c`.


**esr2025_t2. Economic and Social Review 2025: Gross Domestic Product by Economic Activity at Constant 2018 Prices.** Government of Saint Lucia, Department of Finance, Research and Policy Unit. URL: <https://www.finance.gov.lc/resources/download/2256>. Reference period: 2006–2025. Release/date status: 2026-03-23 (resource catalogue timestamp; not a separately dated statistical release). Locator: Appendix Table 2, printed page 101, PDF viewer page 118 (zero-based 117).


Units and population: EC$ million at constant 2018 prices; Resident producer units in the accommodation and food-services industries. Coverage: Industry GVA includes services purchased by residents and excludes visitor purchases in other industries. It is not tourism direct GVA. Revisions: 2006–2024 revised; 2025 preliminary and based on quarterly estimates. Missingness: Tourism shares and ownership-linked resident-income allocations are not provided.


Archive: `sources/esr2025.pdf`. SHA-256: `b110db2e4e79800768376619aa1a762e3fda065ea6bb404c71e43e700f03369c`.


**esr2023_t6. Economic and Social Review 2023: Monthly Arrivals by Category.** Government of Saint Lucia, Department of Finance, Research and Policy Unit. URL: <https://www.finance.gov.lc/resources/download/2208>. Reference period: 2019–2023. Release/date status: 2024-04-30 (resource catalogue timestamp). Locator: Appendix Table 6, printed page 108, PDF viewer page 123 (zero-based 122).


Units and population: Stay-over arrival events / person-visits; Nonresident stay-over tourists. Coverage: All months selected for 2019–2021; ESR2025 provides the newer 2022–2025 data. Revisions: 2021 and 2022 revised; 2023 preliminary. Missingness: No missing monthly stay-over values in 2019–2021; April–June 2020 are explicitly zero.


Archive: `sources/esr2023.pdf`. SHA-256: `3cb591fdae068280ca36325bfa0f6c4871c56b6640c10d392521e6c952344bf0`.


**cso_monthly. Tourist Arrivals Monthly 2010 to 2023.** Central Statistical Office of Saint Lucia; underlying sources SLTB, SLASPA and CSO. URL: <https://stats.gov.lc/subjects/economy/tourism/tourist-arrivals-monthly-2010-to-2023/>. Reference period: 2010–2023. Release/date status: 2024-05-16 (table last-updated date). Locator: Main HTML table, twelve month rows and annual total.


Units and population: Stay-over arrivals; Tourists recorded in the published table. Coverage: Retained for revision audit only; ESR2018 provides canonical 2015–2018 observations. Revisions: 2017 monthly sum 386,327 versus stated 386,127; July 2019 is 42,778 versus ESR 42,773; older 2020 total 130,695 versus revised 130,781. Missingness: The entire 2021 column is missing (..); it is not imputed.


Archive: `sources/cso_monthly_2010_2023.html`. SHA-256: `e448e373be342c57adfe2568959e662abea501a060863a57f5ab759d3f428bb8`.


**cso_selected. Selected Visitor Statistics, 2012 to 2023.** Central Statistical Office of Saint Lucia. URL: <https://stats.gov.lc/subjects/economy/tourism/selected-visitor-statistics-2012-to-2023/>. Reference period: 2012–2023. Release/date status: 2024-05-16 (table last-updated date). Locator: Main HTML table.


Units and population: Arrivals; million paid nights; EC$ million; days; percent; Published tourism indicators. Coverage: Used for the revision audit only. Revisions: 2020 nights: 1.01 versus ESR2025 1.04 million. 2023 nights: 2.52 versus ESR2025 2.44 million. 2019 mean stay: 8.1 versus ESR2025 8.0 days. Missingness: 2020 expenditure missing; selected occupancy cells unavailable.


Archive: `sources/cso_selected_2012_2023.html`. SHA-256: `f6704019d5ea4f03304fb6292744b407171e1be267ec7af128d111a9aafeac10`.


**cso_cpi2018_2021. CPI Summary – Monthly Release – 2018 to 2021 (Revised).** Central Statistical Office of Saint Lucia. URL: <https://stats.gov.lc/subjects/economy/prices-and-price-indices/cpi-summary-monthly-release-2018-to-2021/>. Reference period: 2018–2021. Release/date status: Separate release date not stated; webpage modified 2026-04-21.. Locator: All Item Index monthly rows.


Units and population: Index: January 2018 = 100; weights labelled February 2016.; Household consumption basket. Coverage: All-items CPI is used as a consumption purchasing-power deflator, not as a tourism production price index. Revisions: Explicitly revised summary; preferred to unreconciled standalone annual pages. Missingness: No missing months in 2019–2021.


Archive: `sources/cso_cpi_revised_2018_2021.html`. SHA-256: `0531bb109610bb19eeff11c05ef729beae20849ff6d65691936f6b7813a2d36e`.


**cso_cpi2022_2026. CPI Summary – Monthly Release – 2022 to 2026 Q2 (Revised).** Central Statistical Office of Saint Lucia. URL: <https://stats.gov.lc/subjects/economy/prices-and-price-indices/cpi-summary-monthly-release-2022-to-2026-q2/>. Reference period: 2022–June2026. Release/date status: Separate release date not stated; see webpage metadata.. Locator: All Item Index monthly rows.


Units and population: Index: January 2018 = 100; weights labelled February 2016.; Household consumption basket. Coverage: All-items CPI. Complete annual observations 2022–2025; only January–June available for 2026. Revisions: Explicitly revised summary; annual means round to ESR2025 Table 30 values for 2023–2025. Missingness: No missing months in 2022–2025; 2026 after June absent.


Archive: `sources/cso_cpi_revised_2022_2026.html`. SHA-256: `9045bfcba5f5cd6dde60ac86e840c11044ba37a34d40544e3304be05d6cb1d0d`.


**slta_april2026. Unprecedented April growth for Saint Lucia tourism in 2026.** Saint Lucia Tourism Authority / Government of Saint Lucia. URL: <https://tourism.govt.lc/news/unprecedented-april-growth-for-saint-lucia-tourism-in-2026>. Reference period: April 2026 and January–April 2026. Release/date status: 2026-06-01. Locator: Dated news release body.


Units and population: Stay-over arrivals and percentage change; Stay-over tourists. Coverage: April 40,752 and 8.5% year-on-year growth; January–April growth 3.7%. All monthly levels are not supplied. Revisions: Revision status not stated. Missingness: No July data or paid nights.


Archive: `sources/slta_april_2026.html`. SHA-256: `d451ccef33a975a56c301c9554901f9e02b4f404d04a03c0543c98fb1f7813fe`.


**ta_june2026. Saint Lucia: Stayover Arrivals by Month, June 2026.** Tourism Analytics (secondary host); table attributes SLTA. URL: <https://tourismanalytics.com/uploads/1/2/0/4/120443739/slu-month-june-2026_orig.png>. Reference period: January–June 2026. Release/date status: Not stated; discussed in a host article dated 2026-08-01.. Locator: Full image of monthly table.


Units and population: Stay-over arrivals; Stay-over tourists. Coverage: Preliminary six-month table with SLTA attribution, not retrieved from an SLTA-controlled URL. Revisions: Preliminary. Missingness: July 2026 not available.


Archive: `sources/slta_attributed_june2026.png`. SHA-256: `ad3908d41a831da36f517144a8d96c054696cf64e8c7b6b3d0af1815091766a7`.


**ta_page. Saint Lucia Tourism Performance Statistics 2026.** Tourism Analytics. URL: <https://tourismanalytics.com/saintlucia-statistics.html>. Reference period: Various historical and current tourism tables. Release/date status: Not stated; rolling page.. Locator: Historical monthly table and linked images.


Units and population: Various tourism statistics; Arrivals and accommodation records in linked tables. Coverage: Secondary host with attributed source images. Revisions: Various vintages. Missingness: Not a continuous primary panel.


Archive: `sources/tourism_analytics.html`. SHA-256: `7d9912ebacfb2e217ecc031f66a02be878ceaa67f385274b37eb3c303070938c`.


**slhta202526. SLHTA Annual Report 2025/26.** Saint Lucia Hospitality and Tourism Association. URL: <https://slhta.com/wp-content/uploads/2026/06/SLHTA-Annual-Report-2025-26_compressed.pdf>. Reference period: 2025/26 association year. Release/date status: 2026-06-17 (presented at the annual general meeting). Locator: PDF page 4 presentation date; pages 29–34 policy work.


Units and population: Association activity narrative and EC$ financial statements; Association membership and its own finances. Coverage: Industry account of water, energy, workforce and supplier constraints. Revisions: Not a national statistical release. Missingness: No exact four disputed endpoints or January–July 2026 paid-night series.


Archive: `sources/slhta202526.pdf`. SHA-256: `58ed75322c749aad577ec7ca4406fa8251cd8fc9222a6959afc368086ec4b843`.


**digest2019. Annual Statistical Digest 2019.** Central Statistical Office of Saint Lucia. URL: <https://stats.gov.lc/wp-content/uploads/2021/06/Annual-Statistical-Digest-2019.pdf>. Reference period: 2019. Release/date status: 2021-06 (URL upload month); exact release date unconfirmed.. Locator: Table 9.3.


Units and population: Monthly stay-over arrivals; Tourists. Coverage: Older primary publication retained for revision audit. Revisions: March 2019 shows 44,671 rather than ESR 41,674; July shows 42,773. Missingness: Monthly sum does not match the stated annual total.


Archive: `sources/digest2019.pdf`. SHA-256: `48e6dfe8b46535313ea1a0f13a3f4ae55015bfad33948748bcd46ad69dcbf227`.


**uwp_screenshot. More Visitors. Fewer Bed Nights. (user-supplied Facebook post screenshot).** United Workers Party (Saint Lucia) Facebook page, as displayed. URL: <Original permalink not recoverable from the supplied screenshot.>. Reference period: January–July 2019 compared with January–July 2026. Release/date status: Unknown; screenshot received 2026-10-06.. Locator: Full supplied screenshot.


Units and population: Arrivals and paid bednights as claimed; Population and coverage unspecified in the post. Coverage: Claim source only. Revisions: Revision status unknown. Missingness: Both night endpoints and the 2026 arrival endpoint remain unverified.


Archive: `sources/uwp-post.png`. SHA-256: `6a687421f3d757289b6de4214c37200061751d51ed273c284de5a222dbf58695`.


**esr2018_t5. Economic and Social Review 2018: Monthly Arrivals by Category.** Government of Saint Lucia, Department of Finance, Research and Policy Unit. URL: <https://www.finance.gov.lc/resources/download/2089>. Reference period: 2015–2018. Release/date status: 2019 (exact release date not established). Locator: Appendix Table 5, printed page 92, PDF viewer page 106 (zero-based 105).


Units and population: Stay-over arrival events / person-visits; Nonresident stay-over tourists. Coverage: All twelve monthly stay-over arrival levels in 2015–2018; no imputation. Revisions: 2018 preliminary in this vintage; published annual total matches ESR2025. Missingness: No missing monthly stay-over values in 2015–2018.


Archive: `sources/esr2018.pdf`. SHA-256: `26c16e31fdf392a19353d1beeef239ea35c32f81c18b4473ee78f38b8fd124c5`.


## C2. Policy, accounting and legal records

These records support interpretations and institutional proposals. They are not extra observations in the tourism panel. The Act archive is a checked mirror of the substantive text; commencement evidence includes an archived web retrieval, not an obtained full commencement-order body.

**IMF_TA_2025_41. St. Lucia: Technical Assistance Report—Report on External Sector Statistics Mission (October 28–November 1, 2024).** International Monetary Fund. <https://www.imf.org/-/media/files/publications/tar/2025/english/tarea2025041-print-pdf.pdf>. Reference: Mission October 28–November 1, 2024; tourism inputs 2018–2023. Date: 2025-01. Locator: Paras. 18–25; printed pp. 8–11; Appendices V–VII; PDF pp. 25–29. Coverage/limits: Survey frames/mode, tourism travel credits and US mirror exercise; Diagnostic mirror scenario is not a universal correction; baseline concepts/sample also differ. Electronic survey representativeness concerns; not a nationally certified corrected series.. Archive `sources/policy/imf-ta2025.pdf`; SHA-256 `0b7c3bf9fb2551560506e04fea18cbd6087830f3c9dbc35df6dc341a21975d3f`.


**IMF_BPM6. Balance of Payments and International Investment Position Manual, Sixth Edition.** International Monetary Fund. <https://data.imf.org/-/media/iData/External-Storage/Documents/73FBCD5B6CDE4D289C60B9B0CAA40622/en/2-bpm6.pdf>. Reference: International methodological framework. Date: 2009. Locator: Paras. 11.33–11.43. Coverage/limits: Primary income and reinvested direct-investment earnings; Framework for published historical statistics; not tourism-specific national income measurement. Archive `sources/policy/bpm6.pdf`; SHA-256 `4731d6cf731f3272169170e9fd1a689dcccfdb08db5432b3ccd360bf6ad5973a`.


**LCA_TDA_2024. Tourism Development Act, No. 1 of 2024.** Government of Saint Lucia; National Printing Corporation. <https://npc.govt.lc/files/laws/acts/2024/Act%20No1%20of%202024%20Tourism%20Development%20Act.pdf>. Reference: Act assented 2024-03-06; original enacted text. Date: 2024-03-14. Locator: Part VIII, ss. 146–148, printed pp. 75–77; Part IX, s. 151, printed pp. 78–79; s. 1(2): commencement; ss. 3–5: department functions. Coverage/limits: Database, incentives, information collection and confidentiality; Primary official web text inspected and archived in legal-web-retrieval.json. Original HTTP download returned HTML. Archived substantive PDF supplied via UNCTAD investment-guide mirror; excludes the arrangement of sections. Not certified consolidated law after the June 2026 amendment bill.. Archive `sources/policy/tourism-act2024-mirror.pdf`; SHA-256 `f8781fb5c8ef8600aab8e5e0cdbc527cefeb7e355dbfeb33a4667cb7deaa4604`.


**LCA_GAZETTE_2024_04_15. Saint Lucia Government Gazette, Issue 16, 15 April 2024.** Government of Saint Lucia; National Printing Corporation. <https://npc.govt.lc/files/documents/gazettes/2024/4/Gazette_April_15_2024.pdf>. Reference: Publication listing for SI 48/2024. Date: 2024-04-15. Locator: Printed p. 517/PDF p. 1: statutory instruments listing. Coverage/limits: The Gazette states that SI 48/2024 is published with and forms part of the issue; Web retrieval archived; the direct file download returned HTML. The full SI 48 body was not recovered, so the exact operative wording could not be read independently.. Archive `sources/policy/legal-web-retrieval.json`; SHA-256 `7e729df5c5d1ae9ce469d23b95bb77de6a815541975ac490f9d5e53bc5596c6e`.


**LCA_COMMENCEMENT_NOTICE. House of Assembly meets today.** Government of Saint Lucia, Ministry of Tourism. <https://tourism.govt.lc/news/house-of-assembly-meets-today14>. Reference: Government legislative notice referring to commencement on 15 April 2024. Date: not stated. Locator: VAT exemption bullet (b)(i). Coverage/limits: Government explicitly references commencement on 15 April 2024 in the VAT amendment description; Corroboration of the commencement date, not a substitute for certified consolidated legislation. Archive `sources/policy/legal-web-retrieval.json`; SHA-256 `7e729df5c5d1ae9ce469d23b95bb77de6a815541975ac490f9d5e53bc5596c6e`.


**LCA_AMENDMENT_BILL_2026. A Sitting of the House of Assembly is scheduled for Tuesday, June 23rd, 2026.** Government of Saint Lucia, Ministry of Tourism. <https://tourism.govt.lc/news/a-sitting-of-the-house-of-assembly-is-scheduled-for-tuesday-june-23rd-2026>. Reference: Sitting on 23 June 2026; Senate on 2 July 2026. Date: 2026-06. Locator: Bills list, items 5–6. Coverage/limits: Tourism Development (Amendment) and SLTA (Amendment) bills listed; Listing does not establish passage, assent, commencement or operative changes. The subsequent status remains unresolved in this audit.. Archive `sources/policy/june2026-orderpaper.html`; SHA-256 `5bca2f645b7dc263fb9be8ee4e37d8d35ca9f1cc3af37696e685832cd666ca85`.


**CSO_PRIVACY. Privacy Notice.** Central Statistical Office of Saint Lucia. <https://stats.gov.lc/privacy-notice/>. Reference: Retrieved 6 October 2026. Date: not stated. Locator: Privacy Notice main text. Coverage/limits: Confidentiality obligations under the Statistics Act, Chapter 17.12; The notice supports confidentiality obligations; it is not independent authority for proposed cross-agency microdata linkage or public disclosure. Archive `sources/policy/cso-privacy.html`; SHA-256 `d2a0c08e3143b338ada142d30640b10eb6e31d0c1b476073d3dc829138ff8a2b`.


## C3. Relevant prior Michel research and epigraph

The cited research papers were inspected in full-text versions, with the relevant sections recorded below. Their conceptual frameworks and distinct datasets do not calibrate the current tourism-income coefficients.

**Beyond Chesterton’s Fence: Institutional Intervention Readiness in Complex Policy Systems.** DOI: <https://doi.org/10.5281/zenodo.21893059>. Version: 1.0, 11 August 2026. Relevant pages: 23–25. Archive `sources/policy/iir.pdf`; SHA-256 `b22c6c4646f77493a0459fce9d54a06664f2c855e4f9461ed89a4f15f67f98d0`.


**Beyond the First Ripple: RIPPLE-4 as a Mechanism-Based Recursive Policy-Appraisal Framework for Small Open States.** DOI: <https://doi.org/10.5281/zenodo.21838896>. Version: Working paper,1.0,7 August2026. Relevant pages: 13–15,43–45. Archive `sources/policy/ripple-journal.pdf`; SHA-256 `ce0bdfd586d662e16ac815165c464f7266de07137c67bd9de2f471a0d97cf38b`.


**The Inflation That Remained: Sources and Retention of Consumer-Price Increases in Saint Lucia,2019–2025.** DOI: <https://doi.org/10.5281/zenodo.21923881>. Version: 1.0,August2026. Relevant pages: 20,23–24. Archive `sources/policy/inflation.pdf`; SHA-256 `e8e1be49ab1db0e0ebffa4378a93794ce1bf6afd4dea550e5308a4bdf630a216`.


**Incentives by Order: A Census of Published Firm-Specific Tax-Concession Instruments in Saint Lucia,2004–2025.** DOI: <https://doi.org/10.5281/zenodo.22094482>. Version: August2026. Relevant pages: 2–3. Archive `sources/policy/concessions.pdf`; SHA-256 `61f0c96aed8f60ca4092af8beffc07323aba399be3f6203bcbd8edbb67fe4af0`.


**From Output Recovery to Employment Gains: Sectoral Employment Intensity and Uneven Labour-Market Recovery in Saint Lucia,2008–2025.** DOI: <https://doi.org/10.5281/zenodo.21908801>. Version: 1.0,11 August2026. Relevant pages: 26–29. Archive `sources/policy/employment.pdf`; SHA-256 `2f2aeda3ae7dbf6d3b3b57d88414f175d3774d2ccdc866ac7161f44f352ad859`.


**The PITONS Standard: Public Value, Delivery and Learning for Saint Lucia.** DOI: <https://doi.org/10.5281/zenodo.22080931>. Version: 1.0,evidence cut-off20 August2026. Relevant pages: 2,4–5,19. Archive `sources/policy/pitons.pdf`; SHA-256 `63e5011d478f32379a9802a89f31e4e00e6a54f9fae9a5a25e9c55475c9d04b2`.


The epigraph was verified in the Book-Access repository at commit `d18905ab80a8984d992ba18a5886d03e4730ee22`, chapter 5, source line 136. Archive `sources/epigraph/michel-where-the-money-sleeps.md`; SHA-256 `2279f0bc11ae5b83c023c32e15b8c6c16e79d0bbb7ad6f8ff913e7048235b529`. It is a research-draft quotation used as normative framing, not empirical evidence.

# Appendix D. Literature audit trail {.unnumbered}

## D1. Records and access limits

The audit is targeted, not an exhaustive systematic review. Bibliographic references appear above; the entries below preserve the inspected version and archival status.

**IRTS2008:** Full text, relevant sections inspected. Locators: Paragraphs 3.25–3.29; 6.31–6.34; 6.48–6.58. 
Archive `sources/literature/irts2008.pdf`; SHA-256 `91a5c3a34bd78f701389cb6f279c0e7904655450e8d2634b71381c327516711f`.


**TSA2008:** Full text, relevant sections inspected. Locators: Paragraphs 1.15–1.16; 4.88–4.98; Annexes 3–4. 
Archive `sources/literature/tsa2008.pdf`; SHA-256 `9135519f06b04eb4bd3ec241a304e706f62a0652ebf52f3ea7c83d69530161a0`.


**SNA2008:** Full text, relevant sections inspected. Locators: Paragraphs 2.138–2.146, printed pp.34–35. 
Archive `sources/literature/sna2008.pdf`; SHA-256 `854883ffc5769747480561c78ba4099ec40257ca8f44d91a85f654b5e715a9b6`.


**CPI2020:** Full text archived; chapter 2 definitions inspected. Locators: Paragraphs 2.29–2.32. 
Archive `sources/literature/cpi2020.pdf`; SHA-256 `d1fc41eff57f10c228195a0c417a9f14b396eb9dfc69fc0dd57eeddd651c8073`.


**Mussini2020:** Full five-page published article inspected; archived university-hosted copy. Locators: Equations (1)–(5), pp.1–3; conclusion p.4. 
Archive `sources/literature/mussini2020.pdf`; SHA-256 `30eeaef383b1d80b28f96b8e76e3debba74cae4044b6910bf9d01fd072632fa8`.


**Shorrocks2013:** 2013 published metadata inspected separately; full June 1999 first draft inspected and archived. Locators: June 1999 first draft, general decomposition procedure, Sections 2–3; not the 2013 version of record. 
Archive `sources/literature/shorrocks2013.pdf`; SHA-256 `931c59b74d68776d18bec08bd244193c1aafc5456ddbd89278ce57b64508f166`.


**Gossling2018:** Author-institution abstract and metadata inspected; full article not retrieved. Locators: Abstract. 
Archive `sources/literature/gossling2018-record.html`; SHA-256 `997730eca402d0d3d7211f1f66fdc97599016048107536d987eea81350e7b52c`.


**Aguilo2017:** Author-institution abstract and metadata inspected; full article not retrieved. Locators: Abstract. 
Archive `sources/literature/aguilo2017-record.html`; SHA-256 `48b51a4803eabad033494fea905073868195256bc6876ab44285f507284204ab`.


**DeCantis2015:** Author-institution abstract and metadata inspected; full article not retrieved. Locators: Abstract; author publication record. 
Archive `sources/literature/decantis2015-record.html`; SHA-256 `1997f287e18be3de512ade08c8d1ccab9ed948c3e00c3ab519448436aaf39323`.


**Guizzardi2012:** Author-institution abstract and metadata inspected; full article not retrieved. Locators: Abstract. 
Archive `sources/literature/guizzardi2012-record.html`; SHA-256 `78910b4c79ba5e4d9f563eba8977dea5b95dc8120d5da779dc1ea5d532d8718c`.


**Vergori2025:** Full 25-page published article inspected. Locators: Sections 2–3, 5–6 and conclusions. 
Archive `sources/literature/vergori2025.pdf`; SHA-256 `5e675962eb5d42fd0d8e6fa38594df08bd330d04d2236addc4eeffd7628ad399`.


**EurostatOccupancy:** Official metadata inspected. Locators: Sections 3.1–3.4, 15–17; snapshot retrieved 6 October 2026. 
Archive `sources/literature/eurostat-occupancy.html`; SHA-256 `47952115a0d9b878c69850b09c7de9996d33278b1fea7a3a07e1f24bfec2974b`.


**EurostatPlatforms:** Official release inspected. Locators: Opening paragraphs and Background. 
Archive `sources/literature/eurostat-platforms2021.html`; SHA-256 `5e90dc8ab2259b7ea4f105cf6d36b8eff121623b52794455ab80b04d8a3b08c2`.


**Manski2005:** Publisher abstract inspected through indexed source; full article not retrieved. Locators: Abstract. 
No original full-text archive was obtained.


**Stoye2009:** Author-hosted preprint full text inspected; publisher metadata verified. Locators: Introduction, Sections 2–4. 
Archive `sources/literature/stoye2009-pre.pdf`; SHA-256 `c6b2dc0775223f7867f6254174d83e524c99192ed2c611d3ed20811b814c6407`.


**ManskiTetenov2016:** Full accepted manuscript archived and relevant sections inspected; publisher metadata verified. Locators: Sections 1–3, propositions and decision-theory definitions. 
Archive `sources/literature/manski-tetenov2016.pdf`; SHA-256 `f3ca6c05db66f777d309e71f9df687d094a10886b58bb2936ae9428523c003b3`.


**Bertsimas2011:** Full published article archived from coauthor page; relevant sections inspected. Locators: Introduction and Sections 2–3. 
Archive `sources/literature/bertsimas2011.pdf`; SHA-256 `db995ebf97562efee3cc4436a004870720b043e428cab90802ee5f73207b5df4`.


**OECD2025:** Full report inspected. Locators: Printed pp.5–8, 11–12, 28–29. 
Archive `sources/literature/oecd2025-alternative.pdf`; SHA-256 `d5ba7b1b568c1bcd834566163472550a58cdc0c8fb97d875ab7bca560203cba5`.


**Duverger2026:** Publisher abstract and references inspected; full text restricted. Locators: Abstract. 
No original full-text archive was obtained.


**Pratt2015:** Author-institution abstract and metadata inspected; full text restricted. Locators: Abstract. 
Archive `sources/literature/pratt2015-record.html`; SHA-256 `f1819cd7f53910651fcbb9651d92dcc9f8aa6315cb503b71a543fd42fbdfa093`.


## D2. Executed search queries

All queries below were executed on 6 October 2026; official and author-institution follow-up sources were preferred. Search-engine result counts are not treated as screening counts.

1. `tourism arrivals nights length stay decomposition structural Shapley tourism demand paper`
2. `tourism partial identification accommodation coverage measurement error bounds tourism recovery`
3. `International Recommendations Tourism Statistics 2008 overnight visitors nights paid accommodation satellite account resident income`
4. `"An index decomposition analysis of tourism demand change" authors doi`
5. `"partial identification" "tourism"`
6. `"tourism" "bounds" "measurement error" statistics`
7. `"Accommodation statistics: the current issues and an innovation"`
8. `Manski partial identification missing data bounds sample selection 1990 nonparametric bounds treatment effects pdf`
9. `Stoye minimax regret treatment choice finite samples 2009 pdf`
10. `Manski Tetenov sufficient trial size inform clinical practice 2016 sample size decision pdf`
11. `Eurostat collaborative economy platforms accommodation statistics methodological notes coverage overlaps nights 2025`
12. `"Partial identification with missing data" Manski 2005 pdf`
13. `site.unstats.un.org "Tourism Satellite Account" "direct" "indirect"`
14. `site.imf.org "Saint Lucia" "tourism" "14 percent" survey 2024`
15. `site.worldbank.org tourism small states statistics capacity visitor expenditure survey`
16. `"Unobserved tourism" "2015" "De Cantis" pdf`
17. `"Length of stay and daily tourist expenditure" "2017" doi`
18. `"price" "real income" "System of National Accounts" "gross national income"`
19. `"tourism" "partial identification" "bounds" -scribd -identification?"`
20. `"tourism" "value of information" measurement survey design`
21. `"Precise tourist spending estimates under budget constraints" pdf`
22. `site.unstats.un.org sna2008 pdf gross national income primary income nonresident enterprises resident`
23. `site.imf.org consumer price index manual 2020 household consumption deflator real income pdf`
24. `"tourism" "small states" "statistical capacity" "PARIS21"`
25. `"Manski" "2005" "Partial identification with missing data" filetype:pdf`
26. `Shorrocks 2013 decomposition procedures distributional analysis unified framework Shapley value DOI pdf`
27. `Bertsimas Brown Caramanis 2011 theory applications robust optimization SIAM review pdf`
28. `"small island" "tourism" "statistical" "survey" "cost" site.oecd.org`
29. `"The economic impact of tourism in SIDS" "Pratt" doi`
30. `"tourism" "partial identification" -scribd -researchgate -books.apple.com -books.google.com -play.google.com`
31. `"tourism" "recovery" "identification bounds"`
32. `"tourism" "measurement" "decision" "minimax"`
33. `"Sufficient trial size" pdf Manski Tetenov site.tetenov.com`
34. `"Partial identification with missing data" "manski" "pdf" -researchgate -sciencedirect -researchr -dialnet -eurekamag`

# Appendix E. Reproducible analysis code {.unnumbered}

The scripts below are the executed numerical analysis. Run `python3 empirical_analysis.py`, then `python3 methods_analysis.py`, then `python3 make_figures.py` from the project directory. Inputs are in `data/`; outputs are JSON result files and the eight figures. Python, NumPy, SciPy and Matplotlib are required. No network, credentials or private records are needed to rerun the final analysis.

The PDF embedded ZIP supplies the exact CSV column names and unrounded inputs. Appendix A contains every numerical observation needed for the reported core comparisons and charts. Source/status columns in the CSVs preserve metadata but do not change arithmetic. The longer market table includes earlier years not used by the script; only the three reported years enter the analysis. The source extraction script and manifest are also included in the companion record, but extraction from raw web files is not required to rerun these final calculations.

Executed environment: Python 3.12.14; NumPy 2.3.5; SciPy 1.17.0; Matplotlib 3.10.8.

## empirical_analysis.py

```python
"""Reproduce descriptive results. No imputation or causal estimation.
Inputs: archived-source transcriptions in data/. Outputs: empirical_results.json.
Paid nights are rounded millions; CPI deflation is a diagnostic, not tourism GDP.
"""
import csv
import json
import itertools
from pathlib import Path

HERE = Path(__file__).resolve().parent
def read(name):
    with (HERE/'data'/name).open(newline='') as f:
        return list(csv.DictReader(f))
def pct(a,b):
    return (a/b-1)*100
def shapley(a0,a1,o0,o1):
    j0,j1=o0/a0,o1/a1
    pa=(a1-a0)*(j0+j1)/2
    pj=(j1-j0)*(a0+a1)/2
    assert abs(pa+pj-(o1-o0))<1e-6
    return dict(arrival_contribution=pa,intensity_contribution=pj,
                total_change=o1-o0,intensity0=j0,intensity1=j1)

def main():
    annual={int(r['year']):r for r in read('annual.csv')}
    long={int(r['year']):r for r in read('annual_2011_2025.csv')}
    monthly=read('monthly.csv')
    cpi_rows=read('cpi_monthly_revised.csv')
    for year,row in annual.items():
        observations=[float(r['all_items_cpi']) for r in cpi_rows if int(r['year'])==year]
        assert len(observations)==12
        assert abs(sum(observations)/12-float(row['annual_cpi']))<1e-9
    keys=['stayover_arrivals','paid_bednights_millions_rounded',
          'stayover_expenditure_ec_millions','real_accommodation_food_gva_ec_millions_2018',
          'real_accommodation_gva_ec_millions_2018','real_food_services_gva_ec_millions_2018',
          'annual_cpi']
    comparisons=[]
    for y0,y1 in [(2019,2025),(2024,2025),(2019,2024)]:
        r0,r1=annual[y0],annual[y1]
        d=dict(baseline=y0,latest=y1)
        d['percent_changes']={k:pct(float(r1[k]),float(r0[k])) for k in keys}
        a0,a1=(int(r['stayover_arrivals']) for r in (r0,r1))
        o0,o1=(float(r['paid_bednights_millions_rounded'])*1e6 for r in (r0,r1))
        d['shapley']=shapley(a0,a1,o0,o1)
        d['paid_night_ratio']=o1/o0
        d['nominal_yield_break_even_increase_percent']=pct(o0,o1)
        d['same_coverage_same_conversion_cpi_adjusted_yield_break_even_increase_percent']=((o0/o1)*(float(r1['annual_cpi'])/float(r0['annual_cpi']))-1)*100
        d['cpi_deflated_reported_expenditure_change_percent']=pct(
            float(r1['stayover_expenditure_ec_millions'])/float(r1['annual_cpi']),
            float(r0['stayover_expenditure_ec_millions'])/float(r0['annual_cpi']))
        vals=[shapley(a0,a1,o0+e0,o1+e1) for e0,e1 in itertools.product([-5000,5000],repeat=2)]
        d['conventional_rounding_shapley_ranges']={k:[min(v[k] for v in vals),max(v[k] for v in vals)] for k in ['arrival_contribution','intensity_contribution','total_change']}
        d['conventional_rounding_night_growth_percent_bounds']=[pct(o1-5000,o0+5000),pct(o1+5000,o0-5000)]
        comparisons.append(d)
    totals=[]
    seasonal=[]
    baseline={int(r['month']):int(r['stayover_arrivals']) for r in monthly if int(r['year'])==2019}
    for y in range(2015,2026):
        rows=[r for r in monthly if int(r['year'])==y]
        assert sorted(int(r['month']) for r in rows)==list(range(1,13))
        total=sum(int(r['stayover_arrivals']) for r in rows)
        stated=int(long[y]['stayover_arrivals'])
        jan_jul=sum(int(r['stayover_arrivals']) for r in rows if int(r['month'])<=7)
        totals.append(dict(year=y,monthly_sum=total,published_annual=stated,
                           difference=total-stated,jan_jul=jan_jul))
        for r in rows:
            m=int(r['month']); a=int(r['stayover_arrivals'])
            seasonal.append(dict(year=y,month=m,arrivals=a,index_same_month_2019=100*a/baseline[m]))
    market_rows=read('markets.csv')
    market_results=[]
    for y in (2019,2024,2025):
        rows=[r for r in market_rows if int(r['year'])==y]
        total=sum(int(r['arrivals']) for r in rows)
        assert total==int(annual[y]['stayover_arrivals'])
        market_results += [dict(year=y,market=r['market'],arrivals=int(r['arrivals']),share_percent=int(r['arrivals'])/total*100) for r in rows]
    # These are calculations of claims, not authenticated 2026 observations.
    claim=dict(arrivals2019=262381,arrivals2026=268842,nights2019=1718900,nights2026=1588628)
    claim['arrival_change_percent']=pct(claim['arrivals2026'],claim['arrivals2019'])
    claim['night_change_percent']=pct(claim['nights2026'],claim['nights2019'])
    claim['nominal_yield_break_even_percent']=pct(claim['nights2019'],claim['nights2026'])
    byyear={r['year']:r for r in totals}
    claim['arrivals_vs2024_percent']=pct(claim['arrivals2026'],byyear[2024]['jan_jul'])
    claim['arrivals_vs2025_percent']=pct(claim['arrivals2026'],byyear[2025]['jan_jul'])
    result=dict(comparisons=comparisons,monthly_reconciliation=totals,monthly_indices=seasonal,
                market_shares=market_results,conditional_claim_arithmetic=claim,
                analysis_note='Observational, mixed monthly source vintages explicitly retained. Synthetic experiments are separate.')
    (HERE/'data'/'empirical_results.json').write_text(json.dumps(result,indent=2)+'\n')
    print(json.dumps({k:result[k] for k in ['comparisons','monthly_reconciliation','market_shares']},indent=2))

if __name__=='__main__':
    main()
```


## methods_analysis.py

```python
"""Reproduce the paper's illustrative methods experiments (not national estimates).
Python 3; numpy and scipy. Fixed seed; writes methods_results.json.
All uncertainty ranges, action costs and attainable widths here are hypothetical.
"""
import itertools
import json
from pathlib import Path
import numpy as np
from scipy.optimize import linprog

HERE = Path(__file__).resolve().parent
SEED = 23197449
rng = np.random.default_rng(SEED)

def bounds(q, intervals):
    lower = upper = q
    for lo, hi, exponent in intervals:
        lower *= lo if exponent == 1 else 1 / hi
        upper *= hi if exponent == 1 else 1 / lo
    return [lower, upper]

def main():
    # A constructive pair of feasible economies with identical published A,O.
    A0, A1, O0, O1 = 100000, 110000, 1000000, 900000
    y, v, r, P0, P1, c = 100, .6, .8, 1, 1.1, .8
    g0 = O0*y*v*r/P0
    worlds = []
    for k1 in (1., .75):
        b1 = O1/k1
        g1 = b1*y*v*r/P1
        worlds.append(dict(k1=k1, A0=A0, A1=A1, O0=O0, O1=O1,
            B0=O0, B1=b1, c=c, L0=O0/(A0*c), L1=b1/(A1*c),
            y=y, v=v, r=r, P0=P0, P1=P1,
            G0=g0, G1=g1, growth_percent=100*(g1/g0-1)))

    # Published rounded annual nights; q is an empirical anchor only.
    q = 2.41/2.79
    raw = [(0.85, 1.05, -1), (1.0, 1.45, 1),
           (.85, 1.10, 1), (.90, 1.10, 1), (1.10, 1.30, -1)]
    names = ['coverage k1/k0', 'yield y1/y0', 'GVA coefficient v1/v0',
             'resident share r1/r0', 'price index P1/P0']
    box = bounds(q, raw)
    corners = []
    for pick in itertools.product((0,1), repeat=len(raw)):
        value = q
        for j, (lo,hi,e) in enumerate(raw):
            value *= (lo if pick[j]==0 else hi)**e
        corners.append(value)
    assert np.allclose([min(corners), max(corners)], box)
    # Log-linear program reproduces unconstrained box; it can add joint facts.
    objective = np.array([z[2] for z in raw])
    log_bounds = [(np.log(lo),np.log(hi)) for lo,hi,_ in raw]
    lp_lo = linprog(objective, bounds=log_bounds, method='highs')
    lp_hi = linprog(-objective, bounds=log_bounds, method='highs')
    assert lp_lo.success and lp_hi.success
    assert np.allclose(box, [q*np.exp(lp_lo.fun),q*np.exp(-lp_hi.fun)])
    # Known compatible E1/E0=1.10 creates -log(k ratio)+log(y ratio)=log(1.10/q).
    row = np.array([[-1.,1.,0.,0.,0.]])
    rhs = np.array([np.log(1.10/q)])
    c_lo = linprog(objective, A_eq=row, b_eq=rhs, bounds=log_bounds,method='highs')
    c_hi = linprog(-objective,A_eq=row,b_eq=rhs,bounds=log_bounds,method='highs')
    assert c_lo.success and c_hi.success
    coupled = [q*np.exp(c_lo.fun), q*np.exp(-c_hi.fun)]
    substituted = bounds(1.10, raw[2:])
    assert np.allclose(coupled,substituted)

    # Known propensities are an oracle illustration, not feasible survey weights.
    # Completed responses from a population: half spend100, half spend300.
    simulations = []
    reps = 20000
    for n in (200,800):
        for p_low,p_high in ((.8,.2),(.2,.8)):
            ph = p_high/(p_low+p_high)
            h = rng.binomial(n,ph,size=reps)
            naive = (100*(n-h)+300*h)/n
            hajek = (100*(n-h)/p_low+300*h/p_high)/((n-h)/p_low+h/p_high)
            for estimator, estimates in [('respondent mean',naive),('oracle IPW Hajek',hajek)]:
                simulations.append(dict(n=n,repetitions=reps,p_low=p_low,p_high=p_high,
                    estimator=estimator,population_mean=200,
                    theoretical_respondent_mean=100*(1-ph)+300*ph,
                    mean=float(np.mean(estimates)),bias=float(np.mean(estimates)-200),
                    rmse=float(np.sqrt(np.mean((estimates-200)**2))),
                    monte_carlo_se_of_mean=float(np.std(estimates,ddof=1)/np.sqrt(reps))))

    # Finite measurement design: no guarantee about where future intervals centre.
    # Action0=no new observation; actions1,2 reduce full log widths to40%,5%.
    widths = np.array([np.log(hi/lo) for lo,hi,_ in raw])
    fractions = np.array([1.,.4,.05])
    days = [[0,4,9],[0,6,13],[0,10,22],[0,8,18],[0,2,4]]
    schedules = []
    for actions in itertools.product(range(3),repeat=5):
        cost = sum(days[j][a] for j,a in enumerate(actions))
        width = float(sum(widths[j]*fractions[a] for j,a in enumerate(actions)))
        schedules.append(dict(actions=list(actions),person_days=cost,log_width=width,
                              upper_lower_ratio=float(np.exp(width))))
    frontier = []
    for budget in range(67):
        best = min((s for s in schedules if s['person_days']<=budget),
                   key=lambda s:(s['log_width'],s['person_days'],s['actions']))
        frontier.append(dict(budget=budget,**best))
    targets = []
    for margin in (.05,.10,.20):
        delta = np.log(1+margin)
        feasible = [s for s in schedules if s['log_width']<delta]
        best = min(feasible,key=lambda s:(s['person_days'],s['log_width'],s['actions'])) if feasible else None
        targets.append(dict(assumed_ratio_margin=margin,log_margin=float(delta),least_cost=best))

    # Full-tourism ambiguity and signed cost example, arbitrary currency units.
    additive = dict(G0=100,G1=90,U0=20,U1_lower=10,U1_upper=50)
    additive['total_ratio_bounds']=[100/120,140/120]
    cost_example = dict(G0=100,G1_bounds=[90,120],C0=10,C1_bounds=[5,30],
                        N0=90,N1_bounds=[60,115],net_ratio_bounds=[60/90,115/90])
    out = dict(seed=SEED,worlds=worlds,anchor_paid_night_ratio=q,
        anchor_rounding_assumption_ratio_bounds=[2.405/2.795,2.415/2.785],
        factor_names=names,factor_intervals=raw,box_ratio_bounds=box,
        lp_box_ratio_bounds=[q*np.exp(lp_lo.fun),q*np.exp(-lp_hi.fun)],
        compatible_receipts_ratio_assumption=1.10,coupled_ratio_bounds=coupled,
        receipt_substitution_ratio_bounds=substituted,survey_simulation=simulations,
        measurement_base_log_widths=widths.tolist(),measurement_action_fractions=fractions.tolist(),
        measurement_cost_person_days=days,measurement_schedules_evaluated=len(schedules),
        measurement_frontier=frontier,measurement_targets=targets,
        all_tourism_additive_example=additive,signed_cost_example=cost_example)
    (HERE/'data'/'methods_results.json').write_text(json.dumps(out,indent=2)+'\n')
    print(json.dumps({k:out[k] for k in ['worlds','box_ratio_bounds','coupled_ratio_bounds',
          'survey_simulation','measurement_targets']},indent=2))

if __name__=='__main__':
    main()
```


## make_figures.py

```python
"""Render publication figures from executed results; matplotlib only."""
import csv,json
from pathlib import Path
import numpy as np
import matplotlib
matplotlib.use('Agg')
import matplotlib.pyplot as plt
from matplotlib.colors import TwoSlopeNorm
ROOT=Path(__file__).resolve().parent
F=ROOT/'figures'; F.mkdir(exist_ok=True)
E=json.loads((ROOT/'data/empirical_results.json').read_text())
M=json.loads((ROOT/'data/methods_results.json').read_text())
with (ROOT/'data/annual_2011_2025.csv').open() as f: annual=list(csv.DictReader(f))
navy,teal,gold,red,grey='#143447','#007E87','#C18B15','#B54E59','#58717B'
plt.rcParams.update({'font.family':'DejaVu Sans','font.size':10,'axes.labelcolor':navy,
 'text.color':navy,'xtick.color':grey,'ytick.color':grey,'axes.edgecolor':'#B9C7CE',
 'axes.spines.top':False,'axes.spines.right':False,'figure.facecolor':'white',
 'axes.facecolor':'white','savefig.facecolor':'white','axes.titleweight':'bold',
 'axes.titlesize':12,'pdf.fonttype':42})
def save(fig,name):
 fig.savefig(F/(name+'.png'),dpi=300,bbox_inches='tight'); fig.savefig(F/(name+'.pdf'),bbox_inches='tight'); plt.close(fig)

# Figure1: common-vintage annual series; zero axis prevents exaggerated gap.
years=[int(r['year']) for r in annual]
a=np.array([int(r['stayover_arrivals']) for r in annual])/423736*100
b=np.array([float(r['paid_bednights_millions_rounded']) for r in annual])/2.79*100
fig,ax=plt.subplots(figsize=(7.2,3.5)); ax.axvspan(2020,2021,color='#E8EDF0')
ax.plot(years,a,'o-',color=teal,lw=2,label='Stay-over arrivals',ms=4)
ax.plot(years,b,'s-',color=gold,lw=2,label='Published paid nights',ms=4)
ax.axhline(100,color=grey,lw=.8,ls=':'); ax.set_ylim(0,115);ax.set_xlim(2010.6,2026.3)
ax.set_xticks([2011,2013,2015,2017,2019,2021,2023,2025]);ax.set_ylabel('Index, 2019 = 100')
ax.text(2025.15,a[-1],f'{a[-1]:.1f}',color=teal,va='center',weight='bold')
ax.text(2025.15,b[-1],f'{b[-1]:.1f}',color=gold,va='center',weight='bold')
ax.legend(frameon=False,loc='lower left'); ax.grid(axis='y',alpha=.2);save(fig,'01-recovery')

# Figure2: reconciled monthly series; alternative vintages retained in audit.
matrix=np.array([[r['index_same_month_2019'] for r in E['monthly_indices'] if r['year']==y] for y in range(2015,2026)])
fig,ax=plt.subplots(figsize=(7.2,4.3)); im=ax.imshow(matrix,cmap='BrBG',norm=TwoSlopeNorm(vmin=0,vcenter=100,vmax=max(145,float(matrix.max()))),aspect='auto')
ax.set_xticks(range(12),['Jan','Feb','Mar','Apr','May','Jun','Jul','Aug','Sep','Oct','Nov','Dec'])
ax.set_yticks(range(11),[str(y) for y in range(2015,2026)])
for i in range(11):
 for j in range(12):
  val=matrix[i,j];ax.text(j,i,f'{val:.0f}',ha='center',va='center',fontsize=8,color='white' if val<43 or val>135 else navy)
fig.colorbar(im,ax=ax,shrink=.8,label='Arrivals / same month in 2019 × 100');save(fig,'02-monthly')

# Figure3: series differ in scope; never label these all tourism GVA.
d=E['comparisons'][0]
vals=[d['percent_changes']['stayover_arrivals'],d['percent_changes']['paid_bednights_millions_rounded'],d['percent_changes']['real_accommodation_food_gva_ec_millions_2018'],d['percent_changes']['stayover_expenditure_ec_millions'],d['cpi_deflated_reported_expenditure_change_percent']]
labs=['Stay-over arrivals','Published paid nights','Accommodation + food: real GVA','Reported stay-over expenditure*','Reported expenditure / annual CPI*']
fig,ax=plt.subplots(figsize=(7.2,3.3)); bars=ax.barh(range(5),vals,color=[teal,gold,teal,grey,grey],height=.58)
for i in [3,4]:bars[i].set_hatch('///');bars[i].set_edgecolor('white')
ax.set_yticks(range(5),labs,fontsize=9);ax.invert_yaxis();ax.axvline(0,color=navy,lw=.8);ax.set_xlim(-20,40)
for i,vv in enumerate(vals):ax.text(vv+1 if vv>=0 else vv/2,i,f'{vv:+.1f}%',va='center',ha='left' if vv>=0 else 'center',weight='bold',color=navy if vv>=0 else 'white')
ax.set_xlabel('Change, 2019 to 2025 (%)');ax.grid(axis='x',alpha=.15);save(fig,'03-different-outcomes')

# Figure4: exact twofactor allocation, rounded source nights.
fig,axes=plt.subplots(1,2,figsize=(7.2,3.1),sharey=True)
for ax,d in zip(axes,E['comparisons'][:2]):
 s=d['shapley'];values=np.array([s['arrival_contribution'],s['intensity_contribution'],s['total_change']])/1000
 ax.bar(range(3),values,color=[teal,gold,navy],width=.65);ax.axhline(0,color=grey,lw=.8)
 for i,vv in enumerate(values):ax.text(i,vv+12 if vv>=0 else vv-12,f'{vv:+.0f}',ha='center',va='bottom' if vv>=0 else 'top',weight='bold')
 ax.set_xticks(range(3),['Arrivals','Night intensity','Net change'],fontsize=8);ax.set_title(f'{d["baseline"]} to {d["latest"]}');ax.set_ylim(-460,65);ax.grid(axis='y',alpha=.15)
axes[0].set_ylabel('Contribution, thousand published paid nights');fig.tight_layout();save(fig,'04-decomposition')

# Figure5: identical arrivals and observed nights, opposite income outcomes.
fig,ax=plt.subplots(figsize=(7.2,3.1)); ys=[0,1]
changes=[w['growth_percent'] for w in M['worlds']]
ax.barh(ys,changes,color=[red,teal],height=.5);ax.axvline(0,color=navy,lw=.8)
ax.set_yticks(ys,['World A: full capture in both periods','World B: capture falls to 75%']);ax.invert_yaxis();ax.set_xlim(-25,15)
for i,val in enumerate(changes):ax.text(val+(.7 if val>=0 else -.7),i,f'{val:+.1f}%',ha='left' if val>=0 else 'right',va='center',weight='bold')
ax.set_xlabel('Change in constructed real resident factor income (%)');ax.text(.5,1.1,'Both worlds: arrivals +10%; published paid nights −10%',transform=ax.transAxes,ha='center',weight='bold');save(fig,'05-two-worlds')

# Figure6: conditional threshold, not a country confidence region.
k=np.linspace(.80,1.10,160);h=np.linspace(.80,1.60,160);K,H=np.meshgrid(k,h)
ratio=M['anchor_paid_night_ratio']*H/K
fig,ax=plt.subplots(figsize=(7.2,3.9)); im=ax.pcolormesh(K,H,100*(ratio-1),cmap='BrBG',norm=TwoSlopeNorm(vmin=-40,vcenter=0,vmax=80),shading='auto')
ax.contour(K,H,ratio,levels=[1],colors=[navy],linewidths=[2]);ax.plot(k,k/M['anchor_paid_night_ratio'],color=navy,lw=2)
ax.axvline(1,color=navy,lw=.8,ls=':');ax.plot(1,1/M['anchor_paid_night_ratio'],'o',color=navy,ms=5)
ax.text(.815,1.51,'Growth region',color=navy,weight='bold');ax.text(.935,.87,'Decline region',color=navy,weight='bold')
ax.set_xlabel('Coverage / measurement-factor ratio K');ax.set_ylabel('Real resident income per true paid night, YVR/Q')
fig.colorbar(im,ax=ax,label='Constructed income change (%)');save(fig,'06-threshold')

# Figure7: selection error persists when completed-response count grows.
fig,axes=plt.subplots(1,2,figsize=(7.2,3.0),sharey=True)
for ax,n in zip(axes,[200,800]):
 rows=[r for r in M['survey_simulation'] if r['n']==n and r['p_low']==.8]
 ax.bar([0,1],[r['mean'] for r in rows],color=[red,teal],width=.55)
 ax.axhline(200,color=navy,lw=1,ls='--');ax.set_ylim(0,235);ax.set_xticks([0,1],['Unweighted','Oracle IPW'],fontsize=9);ax.set_title(f'{n} completed responses')
 for i,r in enumerate(rows):ax.text(i,r['mean']+5,f'{r["mean"]:.1f}',ha='center',weight='bold')
 ax.grid(axis='y',alpha=.15)
axes[0].set_ylabel('Mean estimated spend (synthetic units)');fig.tight_layout();save(fig,'07-selection')

# Figure8: precision frontier cannot promise sign before observations arrive.
fig,ax=plt.subplots(figsize=(7.2,3.5)); front=M['measurement_frontier'];x=[r['budget'] for r in front];w=[r['log_width'] for r in front]
ax.step(x,w,where='post',color=teal,lw=2);ax.fill_between(x,w,step='post',color=teal,alpha=.08)
for margin,col,ls in [(.20,gold,'--'),(.10,navy,':'),(.05,red,'-.')]:
 ax.axhline(np.log(1+margin),color=col,ls=ls,lw=1,label=f'log({1+margin:.2f}) separation target')
ax.set_xlim(0,68);ax.set_ylim(0,1.27);ax.set_xlabel('Hypothetical collection budget (person-days)');ax.set_ylabel('Smallest guaranteed full log-interval width')
ax.legend(frameon=False,fontsize=8,loc='upper right');ax.grid(axis='y',alpha=.15);save(fig,'08-measurement')
print('Eight figure pairs written to figures/.')
```
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      ]
    },
    "URL": "https://www.kevinmichel.com/research/domestic-value-added-saint-lucia-tourism/",
    "publisher": "KevinMichel.com research model"
  }
]







empirical_analysis.py

"""Reproduce descriptive results. No imputation or causal estimation.
Inputs: archived-source transcriptions in data/. Outputs: empirical_results.json.
Paid nights are rounded millions; CPI deflation is a diagnostic, not tourism GDP.
"""
import csv
import json
import itertools
from pathlib import Path

HERE = Path(__file__).resolve().parent
def read(name):
    with (HERE/'data'/name).open(newline='') as f:
        return list(csv.DictReader(f))
def pct(a,b):
    return (a/b-1)*100
def shapley(a0,a1,o0,o1):
    j0,j1=o0/a0,o1/a1
    pa=(a1-a0)*(j0+j1)/2
    pj=(j1-j0)*(a0+a1)/2
    assert abs(pa+pj-(o1-o0))<1e-6
    return dict(arrival_contribution=pa,intensity_contribution=pj,
                total_change=o1-o0,intensity0=j0,intensity1=j1)

def main():
    annual={int(r['year']):r for r in read('annual.csv')}
    long={int(r['year']):r for r in read('annual_2011_2025.csv')}
    monthly=read('monthly.csv')
    cpi_rows=read('cpi_monthly_revised.csv')
    for year,row in annual.items():
        observations=[float(r['all_items_cpi']) for r in cpi_rows if int(r['year'])==year]
        assert len(observations)==12
        assert abs(sum(observations)/12-float(row['annual_cpi']))<1e-9
    keys=['stayover_arrivals','paid_bednights_millions_rounded',
          'stayover_expenditure_ec_millions','real_accommodation_food_gva_ec_millions_2018',
          'real_accommodation_gva_ec_millions_2018','real_food_services_gva_ec_millions_2018',
          'annual_cpi']
    comparisons=[]
    for y0,y1 in [(2019,2025),(2024,2025),(2019,2024)]:
        r0,r1=annual[y0],annual[y1]
        d=dict(baseline=y0,latest=y1)
        d['percent_changes']={k:pct(float(r1[k]),float(r0[k])) for k in keys}
        a0,a1=(int(r['stayover_arrivals']) for r in (r0,r1))
        o0,o1=(float(r['paid_bednights_millions_rounded'])*1e6 for r in (r0,r1))
        d['shapley']=shapley(a0,a1,o0,o1)
        d['paid_night_ratio']=o1/o0
        d['nominal_yield_break_even_increase_percent']=pct(o0,o1)
        d['same_coverage_same_conversion_cpi_adjusted_yield_break_even_increase_percent']=((o0/o1)*(float(r1['annual_cpi'])/float(r0['annual_cpi']))-1)*100
        d['cpi_deflated_reported_expenditure_change_percent']=pct(
            float(r1['stayover_expenditure_ec_millions'])/float(r1['annual_cpi']),
            float(r0['stayover_expenditure_ec_millions'])/float(r0['annual_cpi']))
        vals=[shapley(a0,a1,o0+e0,o1+e1) for e0,e1 in itertools.product([-5000,5000],repeat=2)]
        d['conventional_rounding_shapley_ranges']={k:[min(v[k] for v in vals),max(v[k] for v in vals)] for k in ['arrival_contribution','intensity_contribution','total_change']}
        d['conventional_rounding_night_growth_percent_bounds']=[pct(o1-5000,o0+5000),pct(o1+5000,o0-5000)]
        comparisons.append(d)
    totals=[]
    seasonal=[]
    baseline={int(r['month']):int(r['stayover_arrivals']) for r in monthly if int(r['year'])==2019}
    for y in range(2015,2026):
        rows=[r for r in monthly if int(r['year'])==y]
        assert sorted(int(r['month']) for r in rows)==list(range(1,13))
        total=sum(int(r['stayover_arrivals']) for r in rows)
        stated=int(long[y]['stayover_arrivals'])
        jan_jul=sum(int(r['stayover_arrivals']) for r in rows if int(r['month'])<=7)
        totals.append(dict(year=y,monthly_sum=total,published_annual=stated,
                           difference=total-stated,jan_jul=jan_jul))
        for r in rows:
            m=int(r['month']); a=int(r['stayover_arrivals'])
            seasonal.append(dict(year=y,month=m,arrivals=a,index_same_month_2019=100*a/baseline[m]))
    market_rows=read('markets.csv')
    market_results=[]
    for y in (2019,2024,2025):
        rows=[r for r in market_rows if int(r['year'])==y]
        total=sum(int(r['arrivals']) for r in rows)
        assert total==int(annual[y]['stayover_arrivals'])
        market_results += [dict(year=y,market=r['market'],arrivals=int(r['arrivals']),share_percent=int(r['arrivals'])/total*100) for r in rows]
    # These are calculations of claims, not authenticated 2026 observations.
    claim=dict(arrivals2019=262381,arrivals2026=268842,nights2019=1718900,nights2026=1588628)
    claim['arrival_change_percent']=pct(claim['arrivals2026'],claim['arrivals2019'])
    claim['night_change_percent']=pct(claim['nights2026'],claim['nights2019'])
    claim['nominal_yield_break_even_percent']=pct(claim['nights2019'],claim['nights2026'])
    byyear={r['year']:r for r in totals}
    claim['arrivals_vs2024_percent']=pct(claim['arrivals2026'],byyear[2024]['jan_jul'])
    claim['arrivals_vs2025_percent']=pct(claim['arrivals2026'],byyear[2025]['jan_jul'])
    result=dict(comparisons=comparisons,monthly_reconciliation=totals,monthly_indices=seasonal,
                market_shares=market_results,conditional_claim_arithmetic=claim,
                analysis_note='Observational, mixed monthly source vintages explicitly retained. Synthetic experiments are separate.')
    (HERE/'data'/'empirical_results.json').write_text(json.dumps(result,indent=2)+'\n')
    print(json.dumps({k:result[k] for k in ['comparisons','monthly_reconciliation','market_shares']},indent=2))

if __name__=='__main__':
    main()







methods_analysis.py

"""Reproduce the paper's illustrative methods experiments (not national estimates).
Python 3; numpy and scipy. Fixed seed; writes methods_results.json.
All uncertainty ranges, action costs and attainable widths here are hypothetical.
"""
import itertools
import json
from pathlib import Path
import numpy as np
from scipy.optimize import linprog

HERE = Path(__file__).resolve().parent
SEED = 23197449
rng = np.random.default_rng(SEED)

def bounds(q, intervals):
    lower = upper = q
    for lo, hi, exponent in intervals:
        lower *= lo if exponent == 1 else 1 / hi
        upper *= hi if exponent == 1 else 1 / lo
    return [lower, upper]

def main():
    # A constructive pair of feasible economies with identical published A,O.
    A0, A1, O0, O1 = 100000, 110000, 1000000, 900000
    y, v, r, P0, P1, c = 100, .6, .8, 1, 1.1, .8
    g0 = O0*y*v*r/P0
    worlds = []
    for k1 in (1., .75):
        b1 = O1/k1
        g1 = b1*y*v*r/P1
        worlds.append(dict(k1=k1, A0=A0, A1=A1, O0=O0, O1=O1,
            B0=O0, B1=b1, c=c, L0=O0/(A0*c), L1=b1/(A1*c),
            y=y, v=v, r=r, P0=P0, P1=P1,
            G0=g0, G1=g1, growth_percent=100*(g1/g0-1)))

    # Published rounded annual nights; q is an empirical anchor only.
    q = 2.41/2.79
    raw = [(0.85, 1.05, -1), (1.0, 1.45, 1),
           (.85, 1.10, 1), (.90, 1.10, 1), (1.10, 1.30, -1)]
    names = ['coverage k1/k0', 'yield y1/y0', 'GVA coefficient v1/v0',
             'resident share r1/r0', 'price index P1/P0']
    box = bounds(q, raw)
    corners = []
    for pick in itertools.product((0,1), repeat=len(raw)):
        value = q
        for j, (lo,hi,e) in enumerate(raw):
            value *= (lo if pick[j]==0 else hi)**e
        corners.append(value)
    assert np.allclose([min(corners), max(corners)], box)
    # Log-linear program reproduces unconstrained box; it can add joint facts.
    objective = np.array([z[2] for z in raw])
    log_bounds = [(np.log(lo),np.log(hi)) for lo,hi,_ in raw]
    lp_lo = linprog(objective, bounds=log_bounds, method='highs')
    lp_hi = linprog(-objective, bounds=log_bounds, method='highs')
    assert lp_lo.success and lp_hi.success
    assert np.allclose(box, [q*np.exp(lp_lo.fun),q*np.exp(-lp_hi.fun)])
    # Known compatible E1/E0=1.10 creates -log(k ratio)+log(y ratio)=log(1.10/q).
    row = np.array([[-1.,1.,0.,0.,0.]])
    rhs = np.array([np.log(1.10/q)])
    c_lo = linprog(objective, A_eq=row, b_eq=rhs, bounds=log_bounds,method='highs')
    c_hi = linprog(-objective,A_eq=row,b_eq=rhs,bounds=log_bounds,method='highs')
    assert c_lo.success and c_hi.success
    coupled = [q*np.exp(c_lo.fun), q*np.exp(-c_hi.fun)]
    substituted = bounds(1.10, raw[2:])
    assert np.allclose(coupled,substituted)

    # Known propensities are an oracle illustration, not feasible survey weights.
    # Completed responses from a population: half spend100, half spend300.
    simulations = []
    reps = 20000
    for n in (200,800):
        for p_low,p_high in ((.8,.2),(.2,.8)):
            ph = p_high/(p_low+p_high)
            h = rng.binomial(n,ph,size=reps)
            naive = (100*(n-h)+300*h)/n
            hajek = (100*(n-h)/p_low+300*h/p_high)/((n-h)/p_low+h/p_high)
            for estimator, estimates in [('respondent mean',naive),('oracle IPW Hajek',hajek)]:
                simulations.append(dict(n=n,repetitions=reps,p_low=p_low,p_high=p_high,
                    estimator=estimator,population_mean=200,
                    theoretical_respondent_mean=100*(1-ph)+300*ph,
                    mean=float(np.mean(estimates)),bias=float(np.mean(estimates)-200),
                    rmse=float(np.sqrt(np.mean((estimates-200)**2))),
                    monte_carlo_se_of_mean=float(np.std(estimates,ddof=1)/np.sqrt(reps))))

    # Finite measurement design: no guarantee about where future intervals centre.
    # Action0=no new observation; actions1,2 reduce full log widths to40%,5%.
    widths = np.array([np.log(hi/lo) for lo,hi,_ in raw])
    fractions = np.array([1.,.4,.05])
    days = [[0,4,9],[0,6,13],[0,10,22],[0,8,18],[0,2,4]]
    schedules = []
    for actions in itertools.product(range(3),repeat=5):
        cost = sum(days[j][a] for j,a in enumerate(actions))
        width = float(sum(widths[j]*fractions[a] for j,a in enumerate(actions)))
        schedules.append(dict(actions=list(actions),person_days=cost,log_width=width,
                              upper_lower_ratio=float(np.exp(width))))
    frontier = []
    for budget in range(67):
        best = min((s for s in schedules if s['person_days']<=budget),
                   key=lambda s:(s['log_width'],s['person_days'],s['actions']))
        frontier.append(dict(budget=budget,**best))
    targets = []
    for margin in (.05,.10,.20):
        delta = np.log(1+margin)
        feasible = [s for s in schedules if s['log_width']<delta]
        best = min(feasible,key=lambda s:(s['person_days'],s['log_width'],s['actions'])) if feasible else None
        targets.append(dict(assumed_ratio_margin=margin,log_margin=float(delta),least_cost=best))

    # Full-tourism ambiguity and signed cost example, arbitrary currency units.
    additive = dict(G0=100,G1=90,U0=20,U1_lower=10,U1_upper=50)
    additive['total_ratio_bounds']=[100/120,140/120]
    cost_example = dict(G0=100,G1_bounds=[90,120],C0=10,C1_bounds=[5,30],
                        N0=90,N1_bounds=[60,115],net_ratio_bounds=[60/90,115/90])
    out = dict(seed=SEED,worlds=worlds,anchor_paid_night_ratio=q,
        anchor_rounding_assumption_ratio_bounds=[2.405/2.795,2.415/2.785],
        factor_names=names,factor_intervals=raw,box_ratio_bounds=box,
        lp_box_ratio_bounds=[q*np.exp(lp_lo.fun),q*np.exp(-lp_hi.fun)],
        compatible_receipts_ratio_assumption=1.10,coupled_ratio_bounds=coupled,
        receipt_substitution_ratio_bounds=substituted,survey_simulation=simulations,
        measurement_base_log_widths=widths.tolist(),measurement_action_fractions=fractions.tolist(),
        measurement_cost_person_days=days,measurement_schedules_evaluated=len(schedules),
        measurement_frontier=frontier,measurement_targets=targets,
        all_tourism_additive_example=additive,signed_cost_example=cost_example)
    (HERE/'data'/'methods_results.json').write_text(json.dumps(out,indent=2)+'\n')
    print(json.dumps({k:out[k] for k in ['worlds','box_ratio_bounds','coupled_ratio_bounds',
          'survey_simulation','measurement_targets']},indent=2))

if __name__=='__main__':
    main()







make_figures.py

"""Render publication figures from executed results; matplotlib only."""
import csv,json
from pathlib import Path
import numpy as np
import matplotlib
matplotlib.use('Agg')
import matplotlib.pyplot as plt
from matplotlib.colors import TwoSlopeNorm
ROOT=Path(__file__).resolve().parent
F=ROOT/'figures'; F.mkdir(exist_ok=True)
E=json.loads((ROOT/'data/empirical_results.json').read_text())
M=json.loads((ROOT/'data/methods_results.json').read_text())
with (ROOT/'data/annual_2011_2025.csv').open() as f: annual=list(csv.DictReader(f))
navy,teal,gold,red,grey='#143447','#007E87','#C18B15','#B54E59','#58717B'
plt.rcParams.update({'font.family':'DejaVu Sans','font.size':10,'axes.labelcolor':navy,
 'text.color':navy,'xtick.color':grey,'ytick.color':grey,'axes.edgecolor':'#B9C7CE',
 'axes.spines.top':False,'axes.spines.right':False,'figure.facecolor':'white',
 'axes.facecolor':'white','savefig.facecolor':'white','axes.titleweight':'bold',
 'axes.titlesize':12,'pdf.fonttype':42})
def save(fig,name):
 fig.savefig(F/(name+'.png'),dpi=300,bbox_inches='tight'); fig.savefig(F/(name+'.pdf'),bbox_inches='tight'); plt.close(fig)

# Figure1: common-vintage annual series; zero axis prevents exaggerated gap.
years=[int(r['year']) for r in annual]
a=np.array([int(r['stayover_arrivals']) for r in annual])/423736*100
b=np.array([float(r['paid_bednights_millions_rounded']) for r in annual])/2.79*100
fig,ax=plt.subplots(figsize=(7.2,3.5)); ax.axvspan(2020,2021,color='#E8EDF0')
ax.plot(years,a,'o-',color=teal,lw=2,label='Stay-over arrivals',ms=4)
ax.plot(years,b,'s-',color=gold,lw=2,label='Published paid nights',ms=4)
ax.axhline(100,color=grey,lw=.8,ls=':'); ax.set_ylim(0,115);ax.set_xlim(2010.6,2026.3)
ax.set_xticks([2011,2013,2015,2017,2019,2021,2023,2025]);ax.set_ylabel('Index, 2019 = 100')
ax.text(2025.15,a[-1],f'{a[-1]:.1f}',color=teal,va='center',weight='bold')
ax.text(2025.15,b[-1],f'{b[-1]:.1f}',color=gold,va='center',weight='bold')
ax.legend(frameon=False,loc='lower left'); ax.grid(axis='y',alpha=.2);save(fig,'01-recovery')

# Figure2: reconciled monthly series; alternative vintages retained in audit.
matrix=np.array([[r['index_same_month_2019'] for r in E['monthly_indices'] if r['year']==y] for y in range(2015,2026)])
fig,ax=plt.subplots(figsize=(7.2,4.3)); im=ax.imshow(matrix,cmap='BrBG',norm=TwoSlopeNorm(vmin=0,vcenter=100,vmax=max(145,float(matrix.max()))),aspect='auto')
ax.set_xticks(range(12),['Jan','Feb','Mar','Apr','May','Jun','Jul','Aug','Sep','Oct','Nov','Dec'])
ax.set_yticks(range(11),[str(y) for y in range(2015,2026)])
for i in range(11):
 for j in range(12):
  val=matrix[i,j];ax.text(j,i,f'{val:.0f}',ha='center',va='center',fontsize=8,color='white' if val<43 or val>135 else navy)
fig.colorbar(im,ax=ax,shrink=.8,label='Arrivals / same month in 2019 × 100');save(fig,'02-monthly')

# Figure3: series differ in scope; never label these all tourism GVA.
d=E['comparisons'][0]
vals=[d['percent_changes']['stayover_arrivals'],d['percent_changes']['paid_bednights_millions_rounded'],d['percent_changes']['real_accommodation_food_gva_ec_millions_2018'],d['percent_changes']['stayover_expenditure_ec_millions'],d['cpi_deflated_reported_expenditure_change_percent']]
labs=['Stay-over arrivals','Published paid nights','Accommodation + food: real GVA','Reported stay-over expenditure*','Reported expenditure / annual CPI*']
fig,ax=plt.subplots(figsize=(7.2,3.3)); bars=ax.barh(range(5),vals,color=[teal,gold,teal,grey,grey],height=.58)
for i in [3,4]:bars[i].set_hatch('///');bars[i].set_edgecolor('white')
ax.set_yticks(range(5),labs,fontsize=9);ax.invert_yaxis();ax.axvline(0,color=navy,lw=.8);ax.set_xlim(-20,40)
for i,vv in enumerate(vals):ax.text(vv+1 if vv>=0 else vv/2,i,f'{vv:+.1f}%',va='center',ha='left' if vv>=0 else 'center',weight='bold',color=navy if vv>=0 else 'white')
ax.set_xlabel('Change, 2019 to 2025 (%)');ax.grid(axis='x',alpha=.15);save(fig,'03-different-outcomes')

# Figure4: exact twofactor allocation, rounded source nights.
fig,axes=plt.subplots(1,2,figsize=(7.2,3.1),sharey=True)
for ax,d in zip(axes,E['comparisons'][:2]):
 s=d['shapley'];values=np.array([s['arrival_contribution'],s['intensity_contribution'],s['total_change']])/1000
 ax.bar(range(3),values,color=[teal,gold,navy],width=.65);ax.axhline(0,color=grey,lw=.8)
 for i,vv in enumerate(values):ax.text(i,vv+12 if vv>=0 else vv-12,f'{vv:+.0f}',ha='center',va='bottom' if vv>=0 else 'top',weight='bold')
 ax.set_xticks(range(3),['Arrivals','Night intensity','Net change'],fontsize=8);ax.set_title(f'{d["baseline"]} to {d["latest"]}');ax.set_ylim(-460,65);ax.grid(axis='y',alpha=.15)
axes[0].set_ylabel('Contribution, thousand published paid nights');fig.tight_layout();save(fig,'04-decomposition')

# Figure5: identical arrivals and observed nights, opposite income outcomes.
fig,ax=plt.subplots(figsize=(7.2,3.1)); ys=[0,1]
changes=[w['growth_percent'] for w in M['worlds']]
ax.barh(ys,changes,color=[red,teal],height=.5);ax.axvline(0,color=navy,lw=.8)
ax.set_yticks(ys,['World A: full capture in both periods','World B: capture falls to 75%']);ax.invert_yaxis();ax.set_xlim(-25,15)
for i,val in enumerate(changes):ax.text(val+(.7 if val>=0 else -.7),i,f'{val:+.1f}%',ha='left' if val>=0 else 'right',va='center',weight='bold')
ax.set_xlabel('Change in constructed real resident factor income (%)');ax.text(.5,1.1,'Both worlds: arrivals +10%; published paid nights −10%',transform=ax.transAxes,ha='center',weight='bold');save(fig,'05-two-worlds')

# Figure6: conditional threshold, not a country confidence region.
k=np.linspace(.80,1.10,160);h=np.linspace(.80,1.60,160);K,H=np.meshgrid(k,h)
ratio=M['anchor_paid_night_ratio']*H/K
fig,ax=plt.subplots(figsize=(7.2,3.9)); im=ax.pcolormesh(K,H,100*(ratio-1),cmap='BrBG',norm=TwoSlopeNorm(vmin=-40,vcenter=0,vmax=80),shading='auto')
ax.contour(K,H,ratio,levels=[1],colors=[navy],linewidths=[2]);ax.plot(k,k/M['anchor_paid_night_ratio'],color=navy,lw=2)
ax.axvline(1,color=navy,lw=.8,ls=':');ax.plot(1,1/M['anchor_paid_night_ratio'],'o',color=navy,ms=5)
ax.text(.815,1.51,'Growth region',color=navy,weight='bold');ax.text(.935,.87,'Decline region',color=navy,weight='bold')
ax.set_xlabel('Coverage / measurement-factor ratio K');ax.set_ylabel('Real resident income per true paid night, YVR/Q')
fig.colorbar(im,ax=ax,label='Constructed income change (%)');save(fig,'06-threshold')

# Figure7: selection error persists when completed-response count grows.
fig,axes=plt.subplots(1,2,figsize=(7.2,3.0),sharey=True)
for ax,n in zip(axes,[200,800]):
 rows=[r for r in M['survey_simulation'] if r['n']==n and r['p_low']==.8]
 ax.bar([0,1],[r['mean'] for r in rows],color=[red,teal],width=.55)
 ax.axhline(200,color=navy,lw=1,ls='--');ax.set_ylim(0,235);ax.set_xticks([0,1],['Unweighted','Oracle IPW'],fontsize=9);ax.set_title(f'{n} completed responses')
 for i,r in enumerate(rows):ax.text(i,r['mean']+5,f'{r["mean"]:.1f}',ha='center',weight='bold')
 ax.grid(axis='y',alpha=.15)
axes[0].set_ylabel('Mean estimated spend (synthetic units)');fig.tight_layout();save(fig,'07-selection')

# Figure8: precision frontier cannot promise sign before observations arrive.
fig,ax=plt.subplots(figsize=(7.2,3.5)); front=M['measurement_frontier'];x=[r['budget'] for r in front];w=[r['log_width'] for r in front]
ax.step(x,w,where='post',color=teal,lw=2);ax.fill_between(x,w,step='post',color=teal,alpha=.08)
for margin,col,ls in [(.20,gold,'--'),(.10,navy,':'),(.05,red,'-.')]:
 ax.axhline(np.log(1+margin),color=col,ls=ls,lw=1,label=f'log({1+margin:.2f}) separation target')
ax.set_xlim(0,68);ax.set_ylim(0,1.27);ax.set_xlabel('Hypothetical collection budget (person-days)');ax.set_ylabel('Smallest guaranteed full log-interval width')
ax.legend(frameon=False,fontsize=8,loc='upper right');ax.grid(axis='y',alpha=.15);save(fig,'08-measurement')
print('Eight figure pairs written to figures/.')







build_support.py

"""Create bibliography and self-contained evidence/code appendices."""
import csv,json,re,hashlib,sys
import numpy,scipy,matplotlib
from pathlib import Path
P=Path(__file__).resolve().parent
def readcsv(n):
 with (P/'data'/n).open() as f:return list(csv.DictReader(f))
def j(n):return json.loads((P/n).read_text())
lit=j('notes/literature-sources.json'); data=j('data/source_manifest.json'); policy=j('notes/policy-source-manifest.json'); own=j('notes/own-research-citations.json')
refs=[]
def ref(id,title,author,year=None,url=None,doi=None,publisher=None):
 r={'id':id,'type':'report','title':title,'author':[{'literal':author}]}
 if year:r['issued']={'date-parts':[[int(year)]]}
 if url:r['URL']=url
 if doi:r['DOI']=doi
 if publisher:r['publisher']=publisher
 refs.append(r)
for r in lit:ref(r['id'],r['title'],r['authors'],r['year'],r['url'],r.get('doi'),r['publisher_or_journal'])
dm={r['source_id']:r for r in data}
mapping={'esr2025':('esr2025_t5',2026),'esr2023':('esr2023_t6',2024),'esr2018':('esr2018_t5',2019),'cso_monthly':('cso_monthly',2024),'cso_selected':('cso_selected',2024),'cpi2018':('cso_cpi2018_2021',None),'cpi2022':('cso_cpi2022_2026',None),'slta_april':('slta_april2026',2026),'tourismanalytics':('ta_page',2026),'slhta':('slhta202526',2026),'digest2019':('digest2019',None)}
for key,(sid,year) in mapping.items():
 r=dm[sid]; title=re.sub(r': (Selected Visitor Statistics|Monthly Arrivals by Category)$','',r['title']) if key.startswith('esr') else r['title']
 ref(key,title,r['publisher'],year,r['url'])
pm={r['source_id']:r for r in policy}
mapping={'IMF2025':('IMF_TA_2025_41',2025),'BPM6':('IMF_BPM6',2009),'TourismAct2024':('LCA_TDA_2024',2024),'GazetteCommencement2024':('LCA_GAZETTE_2024_04_15',2024),'GovtCommencement':('LCA_COMMENCEMENT_NOTICE',None),'Amendment2026':('LCA_AMENDMENT_BILL_2026',2026),'CSOPrivacy':('CSO_PRIVACY',None)}
for key,(sid,year) in mapping.items():
 r=pm[sid];ref(key,r['title'],r['publisher'],year,r['url'])
omap={'Michel2026IIR':'MichelIIR2026','Michel2026RIPPLE':'MichelRipple2026','Michel2026Inflation':'MichelInflation2026','Michel2026Concessions':'MichelIncentives2026','Michel2026Employment':'MichelEmployment2026','Michel2026PITONS':'MichelPitons2026'}
for r in own:ref(omap[r['id']],r['title'].replace('Lucia,','Lucia, '),'Kevin L. Michel',2026,r['url'],r['doi'],r['publisher'])
ref('MichelBook2026','Bad Bunny: Your Island Is Not for Sale: Music, Money, and the Fight to Keep Your Home. Research draft, chapter 5, “Where the Money Sleeps”','Kevin L. Michel',2026,'https://github.com/KevinLMichel/Book-Access/blob/d18905ab80a8984d992ba18a5886d03e4730ee22/src/content/forecaster-chapters/bad-bunny-your-island-is-not-for-sale/05-where-the-money-sleeps.md#L136')
ref('MichelTourismModel','Domestic Value Added from Visitor Expenditure in Saint Lucia','Kevin L. Michel',2026,'https://www.kevinmichel.com/research/domestic-value-added-saint-lucia-tourism/','', 'KevinMichel.com research model')
(P/'references.json').write_text(json.dumps(refs,ensure_ascii=False,indent=2)+'\n')
text=(P/'manuscript.md').read_text();cited=set(re.findall(r'@([A-Za-z][A-Za-z0-9_]*)',text));missing=cited-{r['id'] for r in refs};assert not missing,missing

def table(head,rows):
 return '\n| '+' | '.join(head)+' |\n|'+'|'.join(['---']*len(head))+'|\n'+''.join('| '+' | '.join(str(x) for x in row)+' |\n' for row in rows)+'\n'
out=['\n# Appendix A. Complete numerical inputs {.unnumbered}\n',
'These transcriptions, the explicit synthetic constants and the code in Appendix E reproduce the numerical findings without access to confidential data. The PDF also contains an embedded reproducibility ZIP with machine-readable inputs and scripts; the printed tables remain usable independently. Blank source cells are shown as NA. Dates, measurement boundaries and revisions are part of the inputs, not optional annotations.\n',
'## A1. Common-vintage annual visitor indicators\n',
'ESR2025 Table 5. Nights are million paid person-nights; expenditure is nominal EC$ million; occupancy is percent; published mean stay is days. These columns are not assumed to share the population required to interpret nights/arrivals as mean stay.\n']
a=readcsv('annual_2011_2025.csv')
out.append(table(['Year','Arrivals','Paid nights','Expenditure','Occupancy','Mean stay'],[[r['year'],r['stayover_arrivals'],r['paid_bednights_millions_rounded'],r['stayover_expenditure_ec_millions'] or 'NA',r['hotel_occupancy_percent'] or 'NA',r['average_length_of_stay_days'] or 'NA'] for r in a]))
out+=['## A2. Industry GVA and annual prices\n','Industry values are EC$ million at constant 2018 prices, ESR2025 Table 2. Published components may differ from their sum because of rounding; combined values are preserved. CPI is the arithmetic mean of the revised monthly all-item indices below.\n']
a=readcsv('annual.csv')
out.append(table(['Year','Accommodation + food','Accommodation','Food services','Annual mean CPI'],[[r['year'],r['real_accommodation_food_gva_ec_millions_2018'],r['real_accommodation_gva_ec_millions_2018'],r['real_food_services_gva_ec_millions_2018'],f"{float(r['annual_cpi']):.6f}"] for r in a]))
out+=['## A3. All 132 monthly arrival observations\n','Selected source vintages: ESR2018 for 2015–2018, ESR2023 for 2019–2021, ESR2025 for 2022–2025. Every selected monthly sum reconciles to the annual total. No interpolation is used.\n']
m=readcsv('monthly.csv')
for start,months in [(1,['Jan','Feb','Mar','Apr','May','Jun']),(7,['Jul','Aug','Sep','Oct','Nov','Dec'])]:
 out.append(table(['Year']+months,[[y]+[next(r['stayover_arrivals'] for r in m if int(r['year'])==y and int(r['month'])==mo) for mo in range(start,start+6)] for y in range(2015,2026)]))
out+=['## A4. Revised CPI inputs\n','January 2018=100. These annual-flow diagnostics use the arithmetic mean of all twelve months, not a December-to-December inflation rate. Data extend to 2025 for the core analysis.\n']
c=readcsv('cpi_monthly_revised.csv')
for start,months in [(1,['Jan','Feb','Mar','Apr','May','Jun']),(7,['Jul','Aug','Sep','Oct','Nov','Dec'])]:
 out.append(table(['Year']+months,[[y]+[next(r['all_items_cpi'] for r in c if int(r['year'])==y and int(r['month'])==mo) for mo in range(start,start+6)] for y in range(2019,2026)]))
out+=['## A5. Disjoint source markets used in the comparison\n','ESR2025 Table 7; Europe includes its published subcategories, which are not added again. “Origin” is the source wording and should not silently be redefined as citizenship.\n']
markets=readcsv('markets.csv')
out.append(table(['Year','USA','Canada','Europe','Caribbean','Other'],[[y]+[next(r['arrivals'] for r in markets if int(r['year'])==y and r['market']==mo) for mo in ['USA','CANADA','EUROPE','CARIBBEAN','OTHER']] for y in [2019,2024,2025]]))
out+=['## A6. Claims and partial 2026 evidence\n']
out.append(table(['Period / measure','Value','Status'],[['Jan–July 2019 arrivals','262381','Authenticated: ESR2023 Table 6'],['Jan–July 2019 paid nights','1718900','Claim; unverified'],['Jan–July 2026 arrivals','268842','Claim; unverified'],['Jan–July 2026 paid nights','1588628','Claim; unverified'],['April 2026 arrivals','40752','Official SLTA release, 1 June 2026']]))
out.append('The screenshot source was supplied for the earlier investigation. Its relative timestamp and truncated Facebook address do not authenticate a permalink or publication date. It is archived as a claim source. Conditional arithmetic yields +2.46245% arrivals and −7.57880% paid nights, and an 8.20028% nominal-yield break-even increase. These values are excluded from the principal national results.\n')
out.append(table(['Attributed 2026 month','Arrivals'],[[r['month'],r['stayover_arrivals']] for r in readcsv('monthly_2026_attributed.csv')]))
out.append('The latter table is SLTA-branded but hosted by Tourism Analytics. It is retained separately and is not substituted for the direct primary monthly panel.\n')

e=j('data/empirical_results.json');s=j('data/methods_results.json')
out+=['# Appendix B. Executed results and experiment specification {.unnumbered}\n','## B1. Descriptive allocations\n']
out.append(table(['Comparison','Arrival contribution','Intensity contribution','Total change'],[[f"{r['baseline']}–{r['latest']}",f"{r['shapley']['arrival_contribution']:.6f}",f"{r['shapley']['intensity_contribution']:.6f}",f"{r['shapley']['total_change']:.0f}"] for r in e['comparisons']]))
out.append('Units are published paid person-nights, computed from rounded million-night inputs. Excess decimal places here support reproduction, not a claim of observational precision. The manuscript rounds the allocations appropriately.\n')
out+=['## B2. Survey-selection experiment\n','Seed=23197449; 20,000 replications in every row. Population spend is 100 or 300 with equal shares; n counts completed responses. IPW is the oracle normalized Hájek estimator. MCSE is the Monte Carlo standard error of the reported mean, not uncertainty about Saint Lucia spending.\n']
out.append(table(['n','Low/high response','Estimator','Mean','Bias','RMSE','MCSE'],[[r['n'],f"{r['p_low']}/{r['p_high']}",'Naive' if r['estimator']=='respondent mean' else 'Oracle IPW',f"{r['mean']:.4f}",f"{r['bias']:.4f}",f"{r['rmse']:.4f}",f"{r['monte_carlo_se_of_mean']:.5f}"] for r in s['survey_simulation']]))
out+=['## B3. Hypothetical factor and action inputs\n','Factor bounds, person-day costs and reductions are entirely assumed for the methods demonstration. None is a measured national parameter or a quoted collection budget. Each action reduces the original full log width to 100%, 40% or 5%, respectively.\n']
out.append(table(['Factor ratio','Lower','Upper','Initial full log width','Costs: 0 / 1 / 2'],[[name,vals[0],vals[1],f'{w:.6f}', ' / '.join(map(str,cost))] for name,vals,w,cost in zip(['K','Y','V','R','Q'],s['factor_intervals'],s['measurement_base_log_widths'],s['measurement_cost_person_days'])]))
out.append(table(['Budget','Least full log width','Actions K,Y,V,R,Q'],[[r['budget'],f"{r['log_width']:.6f}",','.join(map(str,r['actions']))] for r in s['measurement_frontier'] if r['budget'] in [0,10,20,30,40,50,54,60,65,66]]))
out.append('All 243 action combinations were evaluated. The smallest possible width is 0.060421327. A strict log(1.05)=0.048790164 target is infeasible; log(1.10)=0.095310180 requires 66 days; log(1.20)=0.182321557 requires 54 days. These are conditional precision certificates. All future intervals must be recentered on the actual observations.\n')

out+=['# Appendix C. Source and revision audit {.unnumbered}\n','## C1. Primary numerical and claim sources\n','All entries were retrieved on 6 October 2026. SHA-256 identifies the archived bytes. Archive names are relative to the reproducibility source record. Multiple table records can legitimately share a PDF/hash. Undated material is not assigned a fabricated release date.\n']
for r in data:
 out.append(f"**{r['source_id']}. {r['title']}.** {r['publisher']}. URL: <{r['url']}>. Reference period: {r['reference_period']}. Release/date status: {r['release_date']}. Locator: {r['locator']}\n\n")
 out.append(f"Units and population: {r['units']}; {r['population']}. Coverage: {r['coverage']} Revisions: {r['revisions']} Missingness: {r['missingness']}\n\n")
 out.append(f"Archive: `{r['archived_file']}`. SHA-256: `{r['sha256']}`.\n\n")
out+=['## C2. Policy, accounting and legal records\n','These records support interpretations and institutional proposals. They are not extra observations in the tourism panel. The Act archive is a checked mirror of the substantive text; commencement evidence includes an archived web retrieval, not an obtained full commencement-order body.\n']
for r in policy:
 if r['source_id'] in ['UN_TSA_2008','SNA_2008','SLTA_FUNCTIONS']:continue
 out.append(f"**{r['source_id']}. {r['title']}.** {r['publisher']}. <{r['url']}>. Reference: {r['reference_period']}. Date: {r['release_date'] or 'not stated'}. Locator: {r['pinpoint_locators']}. Coverage/limits: {r['coverage']}; {r['revisions_missingness']}. Archive `{r['archive_path']}`; SHA-256 `{r['sha256']}`.\n\n")
out+=['## C3. Relevant prior Michel research and epigraph\n','The cited research papers were inspected in full-text versions, with the relevant sections recorded below. Their conceptual frameworks and distinct datasets do not calibrate the current tourism-income coefficients.\n']
for r in own:
 out.append(f"**{r['title']}.** DOI: <https://doi.org/{r['doi']}>. Version: {r['version']}. Relevant pages: {r['cite_pages']}. Archive `{r['archive']}`; SHA-256 `{r['sha256']}`.\n\n")
out.append('The epigraph was verified in the Book-Access repository at commit `d18905ab80a8984d992ba18a5886d03e4730ee22`, chapter 5, source line 136. Archive `sources/epigraph/michel-where-the-money-sleeps.md`; SHA-256 `2279f0bc11ae5b83c023c32e15b8c6c16e79d0bbb7ad6f8ff913e7048235b529`. It is a research-draft quotation used as normative framing, not empirical evidence.\n')
out+=['# Appendix D. Literature audit trail {.unnumbered}\n','## D1. Records and access limits\n','The audit is targeted, not an exhaustive systematic review. Bibliographic references appear above; the entries below preserve the inspected version and archival status.\n']
for r in lit:
 out.append(f"**{r['id']}:** {r['inspection']}. Locators: {r['locators']}. ")
 if r.get('sha256'):out.append(f"Archive `{r['archive_file']}`; SHA-256 `{r['sha256']}`.\n\n")
 else:out.append('No original full-text archive was obtained.\n\n')
out+=['## D2. Executed search queries\n','All queries below were executed on 6 October 2026; official and author-institution follow-up sources were preferred. Search-engine result counts are not treated as screening counts.\n']
audit=(P/'notes/literature-audit.md').read_text()
searches=audit.split('## Search log')[1].split('## Archival notes')[0]
out.append('\n'.join(line for line in searches.splitlines() if re.match(r'^\d+\.',line))+'\n')

out+=['# Appendix E. Reproducible analysis code {.unnumbered}\n',
'The scripts below are the executed numerical analysis. Run `python3 empirical_analysis.py`, then `python3 methods_analysis.py`, then `python3 make_figures.py` from the project directory. Inputs are in `data/`; outputs are JSON result files and the eight figures. Python, NumPy, SciPy and Matplotlib are required. No network, credentials or private records are needed to rerun the final analysis.\n',
'The PDF embedded ZIP supplies the exact CSV column names and unrounded inputs. Appendix A contains every numerical observation needed for the reported core comparisons and charts. Source/status columns in the CSVs preserve metadata but do not change arithmetic. The longer market table includes earlier years not used by the script; only the three reported years enter the analysis. The source extraction script and manifest are also included in the companion record, but extraction from raw web files is not required to rerun these final calculations.\n']
out.append(f'Executed environment: Python {sys.version.split()[0]}; NumPy {numpy.__version__}; SciPy {scipy.__version__}; Matplotlib {matplotlib.__version__}.\n')
for name in ['empirical_analysis.py','methods_analysis.py','make_figures.py']:
 out.append('## '+name+'\n\n```python\n'+(P/name).read_text()+'```\n\n')
(P/'appendices.md').write_text('\n'.join(out))
(P/'paper.md').write_text(text+'\n'+'\n'.join(out))
print(f'{len(refs)} bibliographic records; {len(cited)} cited IDs; appendices generated.')







package_research.py

"""Package the final research record and attach compact reproducibility to PDF."""
from pathlib import Path
from hashlib import sha256
import json
import zipfile
import fitz

ROOT = Path(__file__).resolve().parent
OUT = ROOT / 'output'
ROOT_FILES = [
    'README.md', 'manuscript.md', 'appendices.md', 'paper.md', 'references.json',
    'empirical_analysis.py', 'methods_analysis.py', 'make_figures.py',
    'build_support.py', 'package_research.py', 'numeric.csl', 'reference.docx',
    'header.tex', 'cover.tex', 'pagebreaks.lua',
]
files = [ROOT / f for f in ROOT_FILES]
files += sorted(p for p in (ROOT / 'data').rglob('*') if p.is_file())
files += sorted(p for p in (ROOT / 'figures').glob('*') if p.suffix in ['.pdf', '.png'])
files += sorted(p for p in (ROOT / 'notes').glob('*')
                if p.suffix in ['.md', '.json', '.py']
                and not p.name.startswith('reference-style-smoke'))
source_files = sorted(p for p in (ROOT / 'sources').rglob('*') if p.is_file())
all_files = files + source_files
manifest = {str(p.relative_to(ROOT)): sha256(p.read_bytes()).hexdigest()
            for p in all_files}
manifest_path = ROOT / 'file-checksums.json'
manifest_path.write_text(json.dumps(manifest, indent=2, ensure_ascii=False) + '\n')

def archive(path, paths):
    with zipfile.ZipFile(path, 'w', compression=zipfile.ZIP_DEFLATED,
                         compresslevel=6) as z:
        for p in paths:
            z.write(p, str(p.relative_to(ROOT)))
        z.write(manifest_path, 'file-checksums.json')

compact = OUT / 'reproducibility-core.zip'
archive(compact, files)
archive(OUT / 'Michel-Tourism-Recovery-Research-Record.zip', all_files)

path = OUT / 'Michel-Tourism-Recovery-Saint-Lucia.pdf'
pdf = fitz.open(path)
for name in pdf.embfile_names():
    pdf.embfile_del(name)
pdf.embfile_add('reproducibility-core.zip', compact.read_bytes(),
               filename='reproducibility-core.zip',
               desc='Machine-readable inputs, executed code, figures and source metadata')
pdf.set_metadata({
    'title': 'When Arrivals Recover but Paid Nights Do Not: Measuring Tourism Recovery under Incomplete Accommodation Coverage in Saint Lucia',
    'author': 'Kevin L. Michel',
    'subject': 'Saint Lucia Policy Analysis research paper; DOI 10.5281/zenodo.23197449',
    'keywords': 'Saint Lucia; tourism; paid nights; partial identification; resident income; 10.5281/zenodo.23197449',
    'creator': 'Saint Lucia Policy Analysis',
    'producer': 'XeLaTeX; PyMuPDF attachment packaging',
})
temporary = OUT / 'paper-packaged.pdf'
pdf.save(temporary, garbage=4, deflate=True)
pdf.close()
temporary.replace(path)
check = fitz.open(path)
assert check.embfile_get('reproducibility-core.zip') == compact.read_bytes()
print(json.dumps({'pages': len(check), 'embedded_files': check.embfile_names(),
                  'research_record_files': len(all_files),
                  'outputs': {p.name: p.stat().st_size for p in OUT.glob('*')
                              if p.suffix in ['.pdf', '.docx', '.zip']}}, indent=2))
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data/annual.csv

year,stayover_arrivals,paid_bednights_millions_rounded,stayover_expenditure_ec_millions,hotel_occupancy_percent,average_length_of_stay_days,source_id,vintage,status,paid_bednights_rounding_millions,real_accommodation_food_gva_ec_millions_2018,real_accommodation_gva_ec_millions_2018,real_food_services_gva_ec_millions_2018,gva_source_id,annual_cpi,cpi_source_id,cpi_status

2019,423736,2.79,2604.5,71.1,8.0,esr2025_t5,ESR2025,revised,0.01,1160.6,1076.7,83.9,esr2025_t2,101.34249999999999,cso_cpi2018_2021,author arithmetic mean of 12 published revised monthly indices

2020,130781,1.04,,37.3,8.8,esr2025_t5,ESR2025,published,0.01,408.3,341.0,67.2,esr2025_t2,101.49083333333334,cso_cpi2018_2021,author arithmetic mean of 12 published revised monthly indices

2021,199347,1.6,1524.1,48.8,8.7,esr2025_t5,ESR2025,published,0.01,640.9,584.7,56.2,esr2025_t2,105.33416666666666,cso_cpi2018_2021,author arithmetic mean of 12 published revised monthly indices

2022,356237,2.57,2841.4,70.4,8.7,esr2025_t5,ESR2025,published,0.01,1075.0,1003.7,71.3,esr2025_t2,115.53083333333332,cso_cpi2022_2026,author arithmetic mean of 12 published revised monthly indices

2023,380791,2.44,3067.6,69.1,7.9,esr2025_t5,ESR2025,published,0.01,1209.8,1134.4,75.3,esr2025_t2,120.00999999999999,cso_cpi2022_2026,author arithmetic mean of 12 published revised monthly indices

2024,435659,2.58,3603.9,73.4,7.4,esr2025_t5,ESR2025,revised,0.01,1339.6,1259.7,79.9,esr2025_t2,119.0,cso_cpi2022_2026,author arithmetic mean of 12 published revised monthly indices

2025,426676,2.41,3434.5,71.7,7.2,esr2025_t5,ESR2025,preliminary,0.01,1273.7,1194.5,79.2,esr2025_t2,119.81,cso_cpi2022_2026,author arithmetic mean of 12 published revised monthly indices








data/annual_2011_2025.csv

			year			stayover_arrivals			paid_bednights_millions_rounded			stayover_expenditure_ec_millions			hotel_occupancy_percent			average_length_of_stay_days			source_id			vintage			status			paid_bednights_rounding_millions


			2011			312404			2.13			1500.0			58.3			8.9			esr2025_t5			ESR2025			revised			0.01


			2012			306801			2.22			1553.4			62.3			8.5			esr2025_t5			ESR2025			published			0.01


			2013			318626			2.35			1712.7			64.6			8.9			esr2025_t5			ESR2025			revised			0.01


			2014			338158			2.46			1960.2			68.4			8.8			esr2025_t5			ESR2025			revised			0.01


			2015			344908			2.4			2012.7			70.0			8.7			esr2025_t5			ESR2025			published			0.01


			2016			347872			2.31			1914.5			61.7			8.5			esr2025_t5			ESR2025			revised			0.01


			2017			386127			2.56			2134.8						8.3			esr2025_t5			ESR2025			published			0.01


			2018			394780			2.68			2342.9						8.4			esr2025_t5			ESR2025			published			0.01


			2019			423736			2.79			2604.5			71.1			8.0			esr2025_t5			ESR2025			revised			0.01


			2020			130781			1.04						37.3			8.8			esr2025_t5			ESR2025			published			0.01


			2021			199347			1.6			1524.1			48.8			8.7			esr2025_t5			ESR2025			published			0.01


			2022			356237			2.57			2841.4			70.4			8.7			esr2025_t5			ESR2025			published			0.01


			2023			380791			2.44			3067.6			69.1			7.9			esr2025_t5			ESR2025			published			0.01


			2024			435659			2.58			3603.9			73.4			7.4			esr2025_t5			ESR2025			revised			0.01


			2025			426676			2.41			3434.5			71.7			7.2			esr2025_t5			ESR2025			preliminary			0.01









data/claims.csv

year,period,metric,value,status,source_id

2019,January-July,stayover_arrivals,262381,verified: ESR2023 Table6 monthly sum; CSO online +5 discrepancy,uwp_screenshot;esr2023_t6

2026,January-July,stayover_arrivals,268842,unverified claim,uwp_screenshot

2019,January-July,paid_bednights,1718900,unverified claim,uwp_screenshot

2026,January-July,paid_bednights,1588628,unverified claim,uwp_screenshot








data/cpi_monthly_revised.csv

			year			month			all_items_cpi			source_id			status			base


			2019			1			102.23			cso_cpi2018_2021			revised			January2018=100


			2019			2			102.06			cso_cpi2018_2021			revised			January2018=100


			2019			3			101.52			cso_cpi2018_2021			revised			January2018=100


			2019			4			100.32			cso_cpi2018_2021			revised			January2018=100


			2019			5			100.75			cso_cpi2018_2021			revised			January2018=100


			2019			6			100.82			cso_cpi2018_2021			revised			January2018=100


			2019			7			101.5			cso_cpi2018_2021			revised			January2018=100


			2019			8			101.46			cso_cpi2018_2021			revised			January2018=100


			2019			9			101.73			cso_cpi2018_2021			revised			January2018=100


			2019			10			101.69			cso_cpi2018_2021			revised			January2018=100


			2019			11			101.45			cso_cpi2018_2021			revised			January2018=100


			2019			12			100.58			cso_cpi2018_2021			revised			January2018=100


			2020			1			101.17			cso_cpi2018_2021			revised			January2018=100


			2020			2			101.2			cso_cpi2018_2021			revised			January2018=100


			2020			3			100.57			cso_cpi2018_2021			revised			January2018=100


			2020			4			100.16			cso_cpi2018_2021			revised			January2018=100


			2020			5			100.26			cso_cpi2018_2021			revised			January2018=100


			2020			6			100.54			cso_cpi2018_2021			revised			January2018=100


			2020			7			101.19			cso_cpi2018_2021			revised			January2018=100


			2020			8			101.67			cso_cpi2018_2021			revised			January2018=100


			2020			9			102.43			cso_cpi2018_2021			revised			January2018=100


			2020			10			102.76			cso_cpi2018_2021			revised			January2018=100


			2020			11			102.92			cso_cpi2018_2021			revised			January2018=100


			2020			12			103.02			cso_cpi2018_2021			revised			January2018=100


			2021			1			102.87			cso_cpi2018_2021			revised			January2018=100


			2021			2			103.27			cso_cpi2018_2021			revised			January2018=100


			2021			3			102.75			cso_cpi2018_2021			revised			January2018=100


			2021			4			103.38			cso_cpi2018_2021			revised			January2018=100


			2021			5			104.58			cso_cpi2018_2021			revised			January2018=100


			2021			6			105.11			cso_cpi2018_2021			revised			January2018=100


			2021			7			105.83			cso_cpi2018_2021			revised			January2018=100


			2021			8			106.41			cso_cpi2018_2021			revised			January2018=100


			2021			9			106.92			cso_cpi2018_2021			revised			January2018=100


			2021			10			106.75			cso_cpi2018_2021			revised			January2018=100


			2021			11			107.52			cso_cpi2018_2021			revised			January2018=100


			2021			12			108.62			cso_cpi2018_2021			revised			January2018=100


			2022			1			111.52			cso_cpi2022_2026			revised			January2018=100


			2022			2			111.65			cso_cpi2022_2026			revised			January2018=100


			2022			3			112.51			cso_cpi2022_2026			revised			January2018=100


			2022			4			112.74			cso_cpi2022_2026			revised			January2018=100


			2022			5			113.74			cso_cpi2022_2026			revised			January2018=100


			2022			6			114.93			cso_cpi2022_2026			revised			January2018=100


			2022			7			116.64			cso_cpi2022_2026			revised			January2018=100


			2022			8			117.5			cso_cpi2022_2026			revised			January2018=100


			2022			9			117.88			cso_cpi2022_2026			revised			January2018=100


			2022			10			118.46			cso_cpi2022_2026			revised			January2018=100


			2022			11			119.29			cso_cpi2022_2026			revised			January2018=100


			2022			12			119.51			cso_cpi2022_2026			revised			January2018=100


			2023			1			119.32			cso_cpi2022_2026			revised			January2018=100


			2023			2			120.23			cso_cpi2022_2026			revised			January2018=100


			2023			3			120.46			cso_cpi2022_2026			revised			January2018=100


			2023			4			120.02			cso_cpi2022_2026			revised			January2018=100


			2023			5			119.29			cso_cpi2022_2026			revised			January2018=100


			2023			6			119.65			cso_cpi2022_2026			revised			January2018=100


			2023			7			119.48			cso_cpi2022_2026			revised			January2018=100


			2023			8			119.91			cso_cpi2022_2026			revised			January2018=100


			2023			9			120.6			cso_cpi2022_2026			revised			January2018=100


			2023			10			120.84			cso_cpi2022_2026			revised			January2018=100


			2023			11			120.46			cso_cpi2022_2026			revised			January2018=100


			2023			12			119.86			cso_cpi2022_2026			revised			January2018=100


			2024			1			120.18			cso_cpi2022_2026			revised			January2018=100


			2024			2			120.7			cso_cpi2022_2026			revised			January2018=100


			2024			3			118.75			cso_cpi2022_2026			revised			January2018=100


			2024			4			118.04			cso_cpi2022_2026			revised			January2018=100


			2024			5			118.0			cso_cpi2022_2026			revised			January2018=100


			2024			6			117.64			cso_cpi2022_2026			revised			January2018=100


			2024			7			118.9			cso_cpi2022_2026			revised			January2018=100


			2024			8			118.69			cso_cpi2022_2026			revised			January2018=100


			2024			9			118.04			cso_cpi2022_2026			revised			January2018=100


			2024			10			118.04			cso_cpi2022_2026			revised			January2018=100


			2024			11			120.03			cso_cpi2022_2026			revised			January2018=100


			2024			12			120.99			cso_cpi2022_2026			revised			January2018=100


			2025			1			120.37			cso_cpi2022_2026			revised			January2018=100


			2025			2			120.88			cso_cpi2022_2026			revised			January2018=100


			2025			3			119.9			cso_cpi2022_2026			revised			January2018=100


			2025			4			119.76			cso_cpi2022_2026			revised			January2018=100


			2025			5			119.15			cso_cpi2022_2026			revised			January2018=100


			2025			6			119.98			cso_cpi2022_2026			revised			January2018=100


			2025			7			119.61			cso_cpi2022_2026			revised			January2018=100


			2025			8			119.8			cso_cpi2022_2026			revised			January2018=100


			2025			9			119.47			cso_cpi2022_2026			revised			January2018=100


			2025			10			119.55			cso_cpi2022_2026			revised			January2018=100


			2025			11			119.38			cso_cpi2022_2026			revised			January2018=100


			2025			12			119.87			cso_cpi2022_2026			revised			January2018=100


			2026			1			123.37			cso_cpi2022_2026			revised			January2018=100


			2026			2			121.42			cso_cpi2022_2026			revised			January2018=100


			2026			3			121.8			cso_cpi2022_2026			revised			January2018=100


			2026			4			122.68			cso_cpi2022_2026			revised			January2018=100


			2026			5			123.52			cso_cpi2022_2026			revised			January2018=100


			2026			6			124.38			cso_cpi2022_2026			revised			January2018=100









data/data_audit_calculations.json

{
  "stayover_arrivals_change_2025_vs_2019_pct": 0.693828232673166,
  "paid_bednights_millions_rounded_change_2025_vs_2019_pct": -13.62007168458781,
  "stayover_expenditure_ec_millions_change_2025_vs_2019_pct": 31.867920906124027,
  "real_accommodation_food_gva_ec_millions_2018_change_2025_vs_2019_pct": 9.744959503704997,
  "real_accommodation_gva_ec_millions_2018_change_2025_vs_2019_pct": 10.940837744961463,
  "annual_cpi_change_2025_vs_2019_pct": 18.222858129609996,
  "CPI_deflated_spending_2025_vs_2019_pct": 11.541814326257182
}






data/empirical-run.log

{
  "comparisons": [
    {
      "baseline": 2019,
      "latest": 2025,
      "percent_changes": {
        "stayover_arrivals": 0.693828232673166,
        "paid_bednights_millions_rounded": -13.62007168458781,
        "stayover_expenditure_ec_millions": 31.867920906124027,
        "real_accommodation_food_gva_ec_millions_2018": 9.744959503704997,
        "real_accommodation_gva_ec_millions_2018": 10.940837744961463,
        "real_food_services_gva_ec_millions_2018": -5.601907032181175,
        "annual_cpi": 18.222858129609996
      },
      "shapley": {
        "arrival_contribution": 17981.925342195544,
        "intensity_contribution": -397981.92534219567,
        "total_change": -380000.0,
        "intensity0": 6.584288330469915,
        "intensity1": 5.648313943132494
      },
      "paid_night_ratio": 0.8637992831541219,
      "nominal_yield_break_even_increase_percent": 15.767634854771796,
      "same_coverage_same_conversion_cpi_adjusted_yield_break_even_increase_percent": 36.8638067143618,
      "cpi_deflated_reported_expenditure_change_percent": 11.54181432625716,
      "conventional_rounding_shapley_ranges": {
        "arrival_contribution": [
          17947.353450701525,
          18016.49723368956
        ],
        "intensity_contribution": [
          -407982.0448623353,
          -387981.805822056
        ],
        "total_change": [
          -390000.0,
          -370000.0
        ]
      },
      "conventional_rounding_night_growth_percent_bounds": [
        -13.953488372093027,
        -13.28545780969479
      ]
    },
    {
      "baseline": 2024,
      "latest": 2025,
      "percent_changes": {
        "stayover_arrivals": -2.0619337601197274,
        "paid_bednights_millions_rounded": -6.5891472868217065,
        "stayover_expenditure_ec_millions": -4.700463386886433,
        "real_accommodation_food_gva_ec_millions_2018": -4.919378919080309,
        "real_accommodation_gva_ec_millions_2018": -5.175835516392791,
        "real_food_services_gva_ec_millions_2018": -0.8760951188986232,
        "annual_cpi": 0.6806722689075562
      },
      "shapley": {
        "arrival_contribution": -51968.34758112407,
        "intensity_contribution": -118031.65241887583,
        "total_change": -170000.0,
        "intensity0": 5.92206289781687,
        "intensity1": 5.648313943132494
      },
      "paid_night_ratio": 0.9341085271317829,
      "nominal_yield_break_even_increase_percent": 7.05394190871369,
      "same_coverage_same_conversion_cpi_adjusted_yield_break_even_increase_percent": 7.7826284040587,
      "cpi_deflated_reported_expenditure_change_percent": -5.344755388026757,
      "conventional_rounding_shapley_ranges": {
        "arrival_contribution": [
          -52072.529539391755,
          -51864.16562285639
        ],
        "intensity_contribution": [
          -128032.73768913756,
          -108030.56714861447
        ],
        "total_change": [
          -180000.0,
          -160000.0
        ]
      },
      "conventional_rounding_night_growth_percent_bounds": [
        -6.963249516441006,
        -6.213592233009713
      ]
    },
    {
      "baseline": 2019,
      "latest": 2024,
      "percent_changes": {
        "stayover_arrivals": 2.8137802782864707,
        "paid_bednights_millions_rounded": -7.526881720430101,
        "stayover_expenditure_ec_millions": 38.37204837780766,
        "real_accommodation_food_gva_ec_millions_2018": 15.42305703946234,
        "real_accommodation_gva_ec_millions_2018": 16.99637782112009,
        "real_food_services_gva_ec_millions_2018": -4.767580452920139,
        "annual_cpi": 17.42358832671389
      },
      "shapley": {
        "arrival_contribution": 74556.61284743166,
        "intensity_contribution": -284556.6128474319,
        "total_change": -210000.0,
        "intensity0": 6.584288330469915,
        "intensity1": 5.92206289781687
      },
      "paid_night_ratio": 0.9247311827956989,
      "nominal_yield_break_even_increase_percent": 8.139534883720923,
      "same_coverage_same_conversion_cpi_adjusted_yield_break_even_increase_percent": 26.981322260283626,
      "cpi_deflated_reported_expenditure_change_percent": 17.840078258218227,
      "conventional_rounding_shapley_ranges": {
        "arrival_contribution": [
          74417.84900333239,
          74695.37669153095
        ],
        "intensity_contribution": [
          -294558.53801724676,
          -274554.6876776167
        ],
        "total_change": [
          -220000.0,
          -200000.0
        ]
      },
      "conventional_rounding_night_growth_percent_bounds": [
        -7.871198568872984,
        -7.181328545780974
      ]
    }
  ],
  "monthly_reconciliation": [
    {
      "year": 2015,
      "monthly_sum": 344908,
      "published_annual": 344908,
      "difference": 0,
      "jan_jul": 217905
    },
    {
      "year": 2016,
      "monthly_sum": 347872,
      "published_annual": 347872,
      "difference": 0,
      "jan_jul": 216520
    },
    {
      "year": 2017,
      "monthly_sum": 386127,
      "published_annual": 386127,
      "difference": 0,
      "jan_jul": 235839
    },
    {
      "year": 2018,
      "monthly_sum": 394780,
      "published_annual": 394780,
      "difference": 0,
      "jan_jul": 244026
    },
    {
      "year": 2019,
      "monthly_sum": 423736,
      "published_annual": 423736,
      "difference": 0,
      "jan_jul": 262381
    },
    {
      "year": 2020,
      "monthly_sum": 130781,
      "published_annual": 130781,
      "difference": 0,
      "jan_jul": 93358
    },
    {
      "year": 2021,
      "monthly_sum": 199347,
      "published_annual": 199347,
      "difference": 0,
      "jan_jul": 89922
    },
    {
      "year": 2022,
      "monthly_sum": 356237,
      "published_annual": 356237,
      "difference": 0,
      "jan_jul": 209929
    },
    {
      "year": 2023,
      "monthly_sum": 380791,
      "published_annual": 380791,
      "difference": 0,
      "jan_jul": 234424
    },
    {
      "year": 2024,
      "monthly_sum": 435659,
      "published_annual": 435659,
      "difference": 0,
      "jan_jul": 274094
    },
    {
      "year": 2025,
      "monthly_sum": 426676,
      "published_annual": 426676,
      "difference": 0,
      "jan_jul": 263394
    }
  ],
  "market_shares": [
    {
      "year": 2019,
      "market": "USA",
      "arrivals": 191719,
      "share_percent": 45.24491664621368
    },
    {
      "year": 2019,
      "market": "CANADA",
      "arrivals": 40872,
      "share_percent": 9.645628410142164
    },
    {
      "year": 2019,
      "market": "EUROPE",
      "arrivals": 101018,
      "share_percent": 23.839843676251252
    },
    {
      "year": 2019,
      "market": "CARIBBEAN",
      "arrivals": 83493,
      "share_percent": 19.704013819925613
    },
    {
      "year": 2019,
      "market": "OTHER",
      "arrivals": 6634,
      "share_percent": 1.565597447467291
    },
    {
      "year": 2024,
      "market": "USA",
      "arrivals": 247191,
      "share_percent": 56.73956006876938
    },
    {
      "year": 2024,
      "market": "CANADA",
      "arrivals": 35709,
      "share_percent": 8.196548217757467
    },
    {
      "year": 2024,
      "market": "EUROPE",
      "arrivals": 92338,
      "share_percent": 21.195017203822257
    },
    {
      "year": 2024,
      "market": "CARIBBEAN",
      "arrivals": 54095,
      "share_percent": 12.41682141307766
    },
    {
      "year": 2024,
      "market": "OTHER",
      "arrivals": 6326,
      "share_percent": 1.4520530965732372
    },
    {
      "year": 2025,
      "market": "USA",
      "arrivals": 258156,
      "share_percent": 60.503988975241164
    },
    {
      "year": 2025,
      "market": "CANADA",
      "arrivals": 32355,
      "share_percent": 7.583037246060242
    },
    {
      "year": 2025,
      "market": "EUROPE",
      "arrivals": 76416,
      "share_percent": 17.909608227320028
    },
    {
      "year": 2025,
      "market": "CARIBBEAN",
      "arrivals": 54051,
      "share_percent": 12.667926014118441
    },
    {
      "year": 2025,
      "market": "OTHER",
      "arrivals": 5698,
      "share_percent": 1.3354395372601224
    }
  ]
}







data/empirical_results.json

{
  "comparisons": [
    {
      "baseline": 2019,
      "latest": 2025,
      "percent_changes": {
        "stayover_arrivals": 0.693828232673166,
        "paid_bednights_millions_rounded": -13.62007168458781,
        "stayover_expenditure_ec_millions": 31.867920906124027,
        "real_accommodation_food_gva_ec_millions_2018": 9.744959503704997,
        "real_accommodation_gva_ec_millions_2018": 10.940837744961463,
        "real_food_services_gva_ec_millions_2018": -5.601907032181175,
        "annual_cpi": 18.222858129609996
      },
      "shapley": {
        "arrival_contribution": 17981.925342195544,
        "intensity_contribution": -397981.92534219567,
        "total_change": -380000.0,
        "intensity0": 6.584288330469915,
        "intensity1": 5.648313943132494
      },
      "paid_night_ratio": 0.8637992831541219,
      "nominal_yield_break_even_increase_percent": 15.767634854771796,
      "same_coverage_same_conversion_cpi_adjusted_yield_break_even_increase_percent": 36.8638067143618,
      "cpi_deflated_reported_expenditure_change_percent": 11.54181432625716,
      "conventional_rounding_shapley_ranges": {
        "arrival_contribution": [
          17947.353450701525,
          18016.49723368956
        ],
        "intensity_contribution": [
          -407982.0448623353,
          -387981.805822056
        ],
        "total_change": [
          -390000.0,
          -370000.0
        ]
      },
      "conventional_rounding_night_growth_percent_bounds": [
        -13.953488372093027,
        -13.28545780969479
      ]
    },
    {
      "baseline": 2024,
      "latest": 2025,
      "percent_changes": {
        "stayover_arrivals": -2.0619337601197274,
        "paid_bednights_millions_rounded": -6.5891472868217065,
        "stayover_expenditure_ec_millions": -4.700463386886433,
        "real_accommodation_food_gva_ec_millions_2018": -4.919378919080309,
        "real_accommodation_gva_ec_millions_2018": -5.175835516392791,
        "real_food_services_gva_ec_millions_2018": -0.8760951188986232,
        "annual_cpi": 0.6806722689075562
      },
      "shapley": {
        "arrival_contribution": -51968.34758112407,
        "intensity_contribution": -118031.65241887583,
        "total_change": -170000.0,
        "intensity0": 5.92206289781687,
        "intensity1": 5.648313943132494
      },
      "paid_night_ratio": 0.9341085271317829,
      "nominal_yield_break_even_increase_percent": 7.05394190871369,
      "same_coverage_same_conversion_cpi_adjusted_yield_break_even_increase_percent": 7.7826284040587,
      "cpi_deflated_reported_expenditure_change_percent": -5.344755388026757,
      "conventional_rounding_shapley_ranges": {
        "arrival_contribution": [
          -52072.529539391755,
          -51864.16562285639
        ],
        "intensity_contribution": [
          -128032.73768913756,
          -108030.56714861447
        ],
        "total_change": [
          -180000.0,
          -160000.0
        ]
      },
      "conventional_rounding_night_growth_percent_bounds": [
        -6.963249516441006,
        -6.213592233009713
      ]
    },
    {
      "baseline": 2019,
      "latest": 2024,
      "percent_changes": {
        "stayover_arrivals": 2.8137802782864707,
        "paid_bednights_millions_rounded": -7.526881720430101,
        "stayover_expenditure_ec_millions": 38.37204837780766,
        "real_accommodation_food_gva_ec_millions_2018": 15.42305703946234,
        "real_accommodation_gva_ec_millions_2018": 16.99637782112009,
        "real_food_services_gva_ec_millions_2018": -4.767580452920139,
        "annual_cpi": 17.42358832671389
      },
      "shapley": {
        "arrival_contribution": 74556.61284743166,
        "intensity_contribution": -284556.6128474319,
        "total_change": -210000.0,
        "intensity0": 6.584288330469915,
        "intensity1": 5.92206289781687
      },
      "paid_night_ratio": 0.9247311827956989,
      "nominal_yield_break_even_increase_percent": 8.139534883720923,
      "same_coverage_same_conversion_cpi_adjusted_yield_break_even_increase_percent": 26.981322260283626,
      "cpi_deflated_reported_expenditure_change_percent": 17.840078258218227,
      "conventional_rounding_shapley_ranges": {
        "arrival_contribution": [
          74417.84900333239,
          74695.37669153095
        ],
        "intensity_contribution": [
          -294558.53801724676,
          -274554.6876776167
        ],
        "total_change": [
          -220000.0,
          -200000.0
        ]
      },
      "conventional_rounding_night_growth_percent_bounds": [
        -7.871198568872984,
        -7.181328545780974
      ]
    }
  ],
  "monthly_reconciliation": [
    {
      "year": 2015,
      "monthly_sum": 344908,
      "published_annual": 344908,
      "difference": 0,
      "jan_jul": 217905
    },
    {
      "year": 2016,
      "monthly_sum": 347872,
      "published_annual": 347872,
      "difference": 0,
      "jan_jul": 216520
    },
    {
      "year": 2017,
      "monthly_sum": 386127,
      "published_annual": 386127,
      "difference": 0,
      "jan_jul": 235839
    },
    {
      "year": 2018,
      "monthly_sum": 394780,
      "published_annual": 394780,
      "difference": 0,
      "jan_jul": 244026
    },
    {
      "year": 2019,
      "monthly_sum": 423736,
      "published_annual": 423736,
      "difference": 0,
      "jan_jul": 262381
    },
    {
      "year": 2020,
      "monthly_sum": 130781,
      "published_annual": 130781,
      "difference": 0,
      "jan_jul": 93358
    },
    {
      "year": 2021,
      "monthly_sum": 199347,
      "published_annual": 199347,
      "difference": 0,
      "jan_jul": 89922
    },
    {
      "year": 2022,
      "monthly_sum": 356237,
      "published_annual": 356237,
      "difference": 0,
      "jan_jul": 209929
    },
    {
      "year": 2023,
      "monthly_sum": 380791,
      "published_annual": 380791,
      "difference": 0,
      "jan_jul": 234424
    },
    {
      "year": 2024,
      "monthly_sum": 435659,
      "published_annual": 435659,
      "difference": 0,
      "jan_jul": 274094
    },
    {
      "year": 2025,
      "monthly_sum": 426676,
      "published_annual": 426676,
      "difference": 0,
      "jan_jul": 263394
    }
  ],
  "monthly_indices": [
    {
      "year": 2015,
      "month": 1,
      "arrivals": 31541,
      "index_same_month_2019": 91.3014531349505
    },
    {
      "year": 2015,
      "month": 2,
      "arrivals": 32083,
      "index_same_month_2019": 84.06173033590106
    },
    {
      "year": 2015,
      "month": 3,
      "arrivals": 34595,
      "index_same_month_2019": 83.01338964342276
    },
    {
      "year": 2015,
      "month": 4,
      "arrivals": 31200,
      "index_same_month_2019": 84.71814923427827
    },
    {
      "year": 2015,
      "month": 5,
      "arrivals": 29658,
      "index_same_month_2019": 86.33055830470978
    },
    {
      "year": 2015,
      "month": 6,
      "arrivals": 26347,
      "index_same_month_2019": 77.40011750881317
    },
    {
      "year": 2015,
      "month": 7,
      "arrivals": 32481,
      "index_same_month_2019": 75.93809178687489
    },
    {
      "year": 2015,
      "month": 8,
      "arrivals": 27822,
      "index_same_month_2019": 76.5560508502559
    },
    {
      "year": 2015,
      "month": 9,
      "arrivals": 17468,
      "index_same_month_2019": 80.84042947056646
    },
    {
      "year": 2015,
      "month": 10,
      "arrivals": 23745,
      "index_same_month_2019": 88.19596627418936
    },
    {
      "year": 2015,
      "month": 11,
      "arrivals": 25821,
      "index_same_month_2019": 78.45228329231611
    },
    {
      "year": 2015,
      "month": 12,
      "arrivals": 32147,
      "index_same_month_2019": 73.78411255709335
    },
    {
      "year": 2016,
      "month": 1,
      "arrivals": 30661,
      "index_same_month_2019": 88.75412493486945
    },
    {
      "year": 2016,
      "month": 2,
      "arrivals": 31637,
      "index_same_month_2019": 82.89315097206938
    },
    {
      "year": 2016,
      "month": 3,
      "arrivals": 35069,
      "index_same_month_2019": 84.15078946105486
    },
    {
      "year": 2016,
      "month": 4,
      "arrivals": 30104,
      "index_same_month_2019": 81.74215270989464
    },
    {
      "year": 2016,
      "month": 5,
      "arrivals": 29813,
      "index_same_month_2019": 86.7817430284683
    },
    {
      "year": 2016,
      "month": 6,
      "arrivals": 25855,
      "index_same_month_2019": 75.95475910693303
    },
    {
      "year": 2016,
      "month": 7,
      "arrivals": 33381,
      "index_same_month_2019": 78.04222289762234
    },
    {
      "year": 2016,
      "month": 8,
      "arrivals": 29991,
      "index_same_month_2019": 82.52435198943371
    },
    {
      "year": 2016,
      "month": 9,
      "arrivals": 18169,
      "index_same_month_2019": 84.08459829692707
    },
    {
      "year": 2016,
      "month": 10,
      "arrivals": 24251,
      "index_same_month_2019": 90.07540021542918
    },
    {
      "year": 2016,
      "month": 11,
      "arrivals": 25254,
      "index_same_month_2019": 76.72955974842768
    },
    {
      "year": 2016,
      "month": 12,
      "arrivals": 33687,
      "index_same_month_2019": 77.31873579838876
    },
    {
      "year": 2017,
      "month": 1,
      "arrivals": 31649,
      "index_same_month_2019": 91.61407977768772
    },
    {
      "year": 2017,
      "month": 2,
      "arrivals": 33402,
      "index_same_month_2019": 87.51768589844364
    },
    {
      "year": 2017,
      "month": 3,
      "arrivals": 35427,
      "index_same_month_2019": 85.00983826846475
    },
    {
      "year": 2017,
      "month": 4,
      "arrivals": 34322,
      "index_same_month_2019": 93.19539480829803
    },
    {
      "year": 2017,
      "month": 5,
      "arrivals": 31436,
      "index_same_month_2019": 91.50608371659777
    },
    {
      "year": 2017,
      "month": 6,
      "arrivals": 31312,
      "index_same_month_2019": 91.98589894242068
    },
    {
      "year": 2017,
      "month": 7,
      "arrivals": 38291,
      "index_same_month_2019": 89.52142706847778
    },
    {
      "year": 2017,
      "month": 8,
      "arrivals": 33400,
      "index_same_month_2019": 91.9046832865555
    },
    {
      "year": 2017,
      "month": 9,
      "arrivals": 20049,
      "index_same_month_2019": 92.7850796001481
    },
    {
      "year": 2017,
      "month": 10,
      "arrivals": 27967,
      "index_same_month_2019": 103.87772536492962
    },
    {
      "year": 2017,
      "month": 11,
      "arrivals": 29962,
      "index_same_month_2019": 91.03393795764592
    },
    {
      "year": 2017,
      "month": 12,
      "arrivals": 38910,
      "index_same_month_2019": 89.30661709013289
    },
    {
      "year": 2018,
      "month": 1,
      "arrivals": 32755,
      "index_same_month_2019": 94.81560817460777
    },
    {
      "year": 2018,
      "month": 2,
      "arrivals": 35536,
      "index_same_month_2019": 93.10904993973693
    },
    {
      "year": 2018,
      "month": 3,
      "arrivals": 41741,
      "index_same_month_2019": 100.16077170418006
    },
    {
      "year": 2018,
      "month": 4,
      "arrivals": 32555,
      "index_same_month_2019": 88.39741501031824
    },
    {
      "year": 2018,
      "month": 5,
      "arrivals": 32277,
      "index_same_month_2019": 93.9541247016359
    },
    {
      "year": 2018,
      "month": 6,
      "arrivals": 31318,
      "index_same_month_2019": 92.00352526439482
    },
    {
      "year": 2018,
      "month": 7,
      "arrivals": 37844,
      "index_same_month_2019": 88.47637528347322
    },
    {
      "year": 2018,
      "month": 8,
      "arrivals": 34168,
      "index_same_month_2019": 94.01794067470145
    },
    {
      "year": 2018,
      "month": 9,
      "arrivals": 18745,
      "index_same_month_2019": 86.7502776749352
    },
    {
      "year": 2018,
      "month": 10,
      "arrivals": 25991,
      "index_same_month_2019": 96.53827582364521
    },
    {
      "year": 2018,
      "month": 11,
      "arrivals": 30422,
      "index_same_month_2019": 92.4315619967794
    },
    {
      "year": 2018,
      "month": 12,
      "arrivals": 41428,
      "index_same_month_2019": 95.0859556106406
    },
    {
      "year": 2019,
      "month": 1,
      "arrivals": 34546,
      "index_same_month_2019": 100.0
    },
    {
      "year": 2019,
      "month": 2,
      "arrivals": 38166,
      "index_same_month_2019": 100.0
    },
    {
      "year": 2019,
      "month": 3,
      "arrivals": 41674,
      "index_same_month_2019": 100.0
    },
    {
      "year": 2019,
      "month": 4,
      "arrivals": 36828,
      "index_same_month_2019": 100.0
    },
    {
      "year": 2019,
      "month": 5,
      "arrivals": 34354,
      "index_same_month_2019": 100.0
    },
    {
      "year": 2019,
      "month": 6,
      "arrivals": 34040,
      "index_same_month_2019": 100.0
    },
    {
      "year": 2019,
      "month": 7,
      "arrivals": 42773,
      "index_same_month_2019": 100.0
    },
    {
      "year": 2019,
      "month": 8,
      "arrivals": 36342,
      "index_same_month_2019": 100.0
    },
    {
      "year": 2019,
      "month": 9,
      "arrivals": 21608,
      "index_same_month_2019": 100.0
    },
    {
      "year": 2019,
      "month": 10,
      "arrivals": 26923,
      "index_same_month_2019": 100.0
    },
    {
      "year": 2019,
      "month": 11,
      "arrivals": 32913,
      "index_same_month_2019": 100.0
    },
    {
      "year": 2019,
      "month": 12,
      "arrivals": 43569,
      "index_same_month_2019": 100.0
    },
    {
      "year": 2020,
      "month": 1,
      "arrivals": 33675,
      "index_same_month_2019": 97.47872402014706
    },
    {
      "year": 2020,
      "month": 2,
      "arrivals": 39638,
      "index_same_month_2019": 103.85683592726511
    },
    {
      "year": 2020,
      "month": 3,
      "arrivals": 18086,
      "index_same_month_2019": 43.39876181792005
    },
    {
      "year": 2020,
      "month": 4,
      "arrivals": 0,
      "index_same_month_2019": 0.0
    },
    {
      "year": 2020,
      "month": 5,
      "arrivals": 0,
      "index_same_month_2019": 0.0
    },
    {
      "year": 2020,
      "month": 6,
      "arrivals": 0,
      "index_same_month_2019": 0.0
    },
    {
      "year": 2020,
      "month": 7,
      "arrivals": 1959,
      "index_same_month_2019": 4.579992051060248
    },
    {
      "year": 2020,
      "month": 8,
      "arrivals": 3261,
      "index_same_month_2019": 8.973088987947829
    },
    {
      "year": 2020,
      "month": 9,
      "arrivals": 4122,
      "index_same_month_2019": 19.076268048870787
    },
    {
      "year": 2020,
      "month": 10,
      "arrivals": 7890,
      "index_same_month_2019": 29.305798016565763
    },
    {
      "year": 2020,
      "month": 11,
      "arrivals": 7766,
      "index_same_month_2019": 23.595539756327288
    },
    {
      "year": 2020,
      "month": 12,
      "arrivals": 14384,
      "index_same_month_2019": 33.014299157657966
    },
    {
      "year": 2021,
      "month": 1,
      "arrivals": 6357,
      "index_same_month_2019": 18.40155155444914
    },
    {
      "year": 2021,
      "month": 2,
      "arrivals": 4870,
      "index_same_month_2019": 12.76004821044909
    },
    {
      "year": 2021,
      "month": 3,
      "arrivals": 8004,
      "index_same_month_2019": 19.20621970533186
    },
    {
      "year": 2021,
      "month": 4,
      "arrivals": 9555,
      "index_same_month_2019": 25.94493320299772
    },
    {
      "year": 2021,
      "month": 5,
      "arrivals": 14339,
      "index_same_month_2019": 41.73895325144088
    },
    {
      "year": 2021,
      "month": 6,
      "arrivals": 21357,
      "index_same_month_2019": 62.74089306698002
    },
    {
      "year": 2021,
      "month": 7,
      "arrivals": 25440,
      "index_same_month_2019": 59.4767727304608
    },
    {
      "year": 2021,
      "month": 8,
      "arrivals": 20569,
      "index_same_month_2019": 56.59842606350779
    },
    {
      "year": 2021,
      "month": 9,
      "arrivals": 14896,
      "index_same_month_2019": 68.9374305812662
    },
    {
      "year": 2021,
      "month": 10,
      "arrivals": 20545,
      "index_same_month_2019": 76.31021802919437
    },
    {
      "year": 2021,
      "month": 11,
      "arrivals": 23678,
      "index_same_month_2019": 71.94117825783125
    },
    {
      "year": 2021,
      "month": 12,
      "arrivals": 29737,
      "index_same_month_2019": 68.25265670545572
    },
    {
      "year": 2022,
      "month": 1,
      "arrivals": 21864,
      "index_same_month_2019": 63.2895270074683
    },
    {
      "year": 2022,
      "month": 2,
      "arrivals": 26828,
      "index_same_month_2019": 70.29293088088875
    },
    {
      "year": 2022,
      "month": 3,
      "arrivals": 32119,
      "index_same_month_2019": 77.07203532178336
    },
    {
      "year": 2022,
      "month": 4,
      "arrivals": 30661,
      "index_same_month_2019": 83.25458889975019
    },
    {
      "year": 2022,
      "month": 5,
      "arrivals": 28618,
      "index_same_month_2019": 83.30325435174943
    },
    {
      "year": 2022,
      "month": 6,
      "arrivals": 30694,
      "index_same_month_2019": 90.17038777908343
    },
    {
      "year": 2022,
      "month": 7,
      "arrivals": 39145,
      "index_same_month_2019": 91.51801370023145
    },
    {
      "year": 2022,
      "month": 8,
      "arrivals": 32618,
      "index_same_month_2019": 89.75290297727148
    },
    {
      "year": 2022,
      "month": 9,
      "arrivals": 19527,
      "index_same_month_2019": 90.36930766382821
    },
    {
      "year": 2022,
      "month": 10,
      "arrivals": 25382,
      "index_same_month_2019": 94.2762693607696
    },
    {
      "year": 2022,
      "month": 11,
      "arrivals": 29952,
      "index_same_month_2019": 91.0035548263604
    },
    {
      "year": 2022,
      "month": 12,
      "arrivals": 38829,
      "index_same_month_2019": 89.12070508848034
    },
    {
      "year": 2023,
      "month": 1,
      "arrivals": 34066,
      "index_same_month_2019": 98.61054825450124
    },
    {
      "year": 2023,
      "month": 2,
      "arrivals": 34638,
      "index_same_month_2019": 90.756170413457
    },
    {
      "year": 2023,
      "month": 3,
      "arrivals": 39318,
      "index_same_month_2019": 94.34659499928013
    },
    {
      "year": 2023,
      "month": 4,
      "arrivals": 34539,
      "index_same_month_2019": 93.78462039752363
    },
    {
      "year": 2023,
      "month": 5,
      "arrivals": 33339,
      "index_same_month_2019": 97.04546777667812
    },
    {
      "year": 2023,
      "month": 6,
      "arrivals": 27028,
      "index_same_month_2019": 79.40070505287896
    },
    {
      "year": 2023,
      "month": 7,
      "arrivals": 31496,
      "index_same_month_2019": 73.63523718233465
    },
    {
      "year": 2023,
      "month": 8,
      "arrivals": 27366,
      "index_same_month_2019": 75.30130427604425
    },
    {
      "year": 2023,
      "month": 9,
      "arrivals": 21142,
      "index_same_month_2019": 97.84339133654203
    },
    {
      "year": 2023,
      "month": 10,
      "arrivals": 26475,
      "index_same_month_2019": 98.3359952457007
    },
    {
      "year": 2023,
      "month": 11,
      "arrivals": 32887,
      "index_same_month_2019": 99.92100385865767
    },
    {
      "year": 2023,
      "month": 12,
      "arrivals": 38497,
      "index_same_month_2019": 88.35869540269458
    },
    {
      "year": 2024,
      "month": 1,
      "arrivals": 36863,
      "index_same_month_2019": 106.70699936316795
    },
    {
      "year": 2024,
      "month": 2,
      "arrivals": 38837,
      "index_same_month_2019": 101.75810931195305
    },
    {
      "year": 2024,
      "month": 3,
      "arrivals": 44561,
      "index_same_month_2019": 106.92758074578875
    },
    {
      "year": 2024,
      "month": 4,
      "arrivals": 37588,
      "index_same_month_2019": 102.06364722493755
    },
    {
      "year": 2024,
      "month": 5,
      "arrivals": 36375,
      "index_same_month_2019": 105.88286662397392
    },
    {
      "year": 2024,
      "month": 6,
      "arrivals": 38394,
      "index_same_month_2019": 112.79083431257344
    },
    {
      "year": 2024,
      "month": 7,
      "arrivals": 41476,
      "index_same_month_2019": 96.9677132770673
    },
    {
      "year": 2024,
      "month": 8,
      "arrivals": 34895,
      "index_same_month_2019": 96.01838093665731
    },
    {
      "year": 2024,
      "month": 9,
      "arrivals": 20273,
      "index_same_month_2019": 93.8217326915957
    },
    {
      "year": 2024,
      "month": 10,
      "arrivals": 30408,
      "index_same_month_2019": 112.94432269806485
    },
    {
      "year": 2024,
      "month": 11,
      "arrivals": 33883,
      "index_same_month_2019": 102.9471637346945
    },
    {
      "year": 2024,
      "month": 12,
      "arrivals": 42106,
      "index_same_month_2019": 96.64210792076935
    },
    {
      "year": 2025,
      "month": 1,
      "arrivals": 36196,
      "index_same_month_2019": 104.77624037515197
    },
    {
      "year": 2025,
      "month": 2,
      "arrivals": 38062,
      "index_same_month_2019": 99.72750615731279
    },
    {
      "year": 2025,
      "month": 3,
      "arrivals": 41601,
      "index_same_month_2019": 99.82483082977396
    },
    {
      "year": 2025,
      "month": 4,
      "arrivals": 37546,
      "index_same_month_2019": 101.9496035625068
    },
    {
      "year": 2025,
      "month": 5,
      "arrivals": 35413,
      "index_same_month_2019": 103.0826104674856
    },
    {
      "year": 2025,
      "month": 6,
      "arrivals": 33646,
      "index_same_month_2019": 98.84253819036428
    },
    {
      "year": 2025,
      "month": 7,
      "arrivals": 40930,
      "index_same_month_2019": 95.69120706988053
    },
    {
      "year": 2025,
      "month": 8,
      "arrivals": 35596,
      "index_same_month_2019": 97.94727863078532
    },
    {
      "year": 2025,
      "month": 9,
      "arrivals": 19698,
      "index_same_month_2019": 91.16068122917439
    },
    {
      "year": 2025,
      "month": 10,
      "arrivals": 30217,
      "index_same_month_2019": 112.23489209969172
    },
    {
      "year": 2025,
      "month": 11,
      "arrivals": 36255,
      "index_same_month_2019": 110.15404247561754
    },
    {
      "year": 2025,
      "month": 12,
      "arrivals": 41516,
      "index_same_month_2019": 95.28793408157176
    }
  ],
  "market_shares": [
    {
      "year": 2019,
      "market": "USA",
      "arrivals": 191719,
      "share_percent": 45.24491664621368
    },
    {
      "year": 2019,
      "market": "CANADA",
      "arrivals": 40872,
      "share_percent": 9.645628410142164
    },
    {
      "year": 2019,
      "market": "EUROPE",
      "arrivals": 101018,
      "share_percent": 23.839843676251252
    },
    {
      "year": 2019,
      "market": "CARIBBEAN",
      "arrivals": 83493,
      "share_percent": 19.704013819925613
    },
    {
      "year": 2019,
      "market": "OTHER",
      "arrivals": 6634,
      "share_percent": 1.565597447467291
    },
    {
      "year": 2024,
      "market": "USA",
      "arrivals": 247191,
      "share_percent": 56.73956006876938
    },
    {
      "year": 2024,
      "market": "CANADA",
      "arrivals": 35709,
      "share_percent": 8.196548217757467
    },
    {
      "year": 2024,
      "market": "EUROPE",
      "arrivals": 92338,
      "share_percent": 21.195017203822257
    },
    {
      "year": 2024,
      "market": "CARIBBEAN",
      "arrivals": 54095,
      "share_percent": 12.41682141307766
    },
    {
      "year": 2024,
      "market": "OTHER",
      "arrivals": 6326,
      "share_percent": 1.4520530965732372
    },
    {
      "year": 2025,
      "market": "USA",
      "arrivals": 258156,
      "share_percent": 60.503988975241164
    },
    {
      "year": 2025,
      "market": "CANADA",
      "arrivals": 32355,
      "share_percent": 7.583037246060242
    },
    {
      "year": 2025,
      "market": "EUROPE",
      "arrivals": 76416,
      "share_percent": 17.909608227320028
    },
    {
      "year": 2025,
      "market": "CARIBBEAN",
      "arrivals": 54051,
      "share_percent": 12.667926014118441
    },
    {
      "year": 2025,
      "market": "OTHER",
      "arrivals": 5698,
      "share_percent": 1.3354395372601224
    }
  ],
  "conditional_claim_arithmetic": {
    "arrivals2019": 262381,
    "arrivals2026": 268842,
    "nights2019": 1718900,
    "nights2026": 1588628,
    "arrival_change_percent": 2.462449643838549,
    "night_change_percent": -7.578800395601837,
    "nominal_yield_break_even_percent": 8.200283515083463,
    "arrivals_vs2024_percent": -1.916130962370577,
    "arrivals_vs2025_percent": 2.0683842456548085
  },
  "analysis_note": "Observational, mixed monthly source vintages explicitly retained. Synthetic experiments are separate."
}







data/extraction_checks.json

{
  "monthly_sums": {
    "2015": 344908,
    "2016": 347872,
    "2017": 386127,
    "2018": 394780,
    "2019": 423736,
    "2020": 130781,
    "2021": 199347,
    "2022": 356237,
    "2023": 380791,
    "2024": 435659,
    "2025": 426676
  },
  "months": 132,
  "zero_months": [
    {
      "year": 2020,
      "month": 4,
      "stayover_arrivals": 0,
      "source_id": "esr2023_t6",
      "vintage": "ESR2023",
      "status": "official published"
    },
    {
      "year": 2020,
      "month": 5,
      "stayover_arrivals": 0,
      "source_id": "esr2023_t6",
      "vintage": "ESR2023",
      "status": "official published"
    },
    {
      "year": 2020,
      "month": 6,
      "stayover_arrivals": 0,
      "source_id": "esr2023_t6",
      "vintage": "ESR2023",
      "status": "official published"
    }
  ]
}






data/markets.csv

			year			market			arrivals			source_id			status


			2012			USA			115065			esr2025_t7			published


			2013			USA			128331			esr2025_t7			published


			2014			USA			142746			esr2025_t7			published


			2015			USA			152738			esr2025_t7			published


			2016			USA			157576			esr2025_t7			published


			2017			USA			168223			esr2025_t7			published


			2018			USA			175073			esr2025_t7			published


			2019			USA			191719			esr2025_t7			published


			2020			USA			67967			esr2025_t7			published


			2021			USA			152248			esr2025_t7			published


			2022			USA			210166			esr2025_t7			published


			2023			USA			205703			esr2025_t7			published


			2024			USA			247191			esr2025_t7			published


			2025			USA			258156			esr2025_t7			preliminary


			2012			CANADA			37709			esr2025_t7			published


			2013			CANADA			35985			esr2025_t7			published


			2014			CANADA			41502			esr2025_t7			published


			2015			CANADA			38677			esr2025_t7			published


			2016			CANADA			37772			esr2025_t7			published


			2017			CANADA			42578			esr2025_t7			published


			2018			CANADA			40213			esr2025_t7			published


			2019			CANADA			40872			esr2025_t7			published


			2020			CANADA			15272			esr2025_t7			published


			2021			CANADA			4978			esr2025_t7			published


			2022			CANADA			20914			esr2025_t7			published


			2023			CANADA			36175			esr2025_t7			published


			2024			CANADA			35709			esr2025_t7			published


			2025			CANADA			32355			esr2025_t7			preliminary


			2012			EUROPE			93400			esr2025_t7			published


			2013			EUROPE			88492			esr2025_t7			published


			2014			EUROPE			93653			esr2025_t7			published


			2015			EUROPE			85486			esr2025_t7			published


			2016			EUROPE			80169			esr2025_t7			published


			2017			EUROPE			92611			esr2025_t7			published


			2018			EUROPE			95988			esr2025_t7			published


			2019			EUROPE			101018			esr2025_t7			published


			2020			EUROPE			33457			esr2025_t7			published


			2021			EUROPE			35332			esr2025_t7			published


			2022			EUROPE			90714			esr2025_t7			published


			2023			EUROPE			88100			esr2025_t7			published


			2024			EUROPE			92338			esr2025_t7			published


			2025			EUROPE			76416			esr2025_t7			preliminary


			2012			CARIBBEAN			56067			esr2025_t7			published


			2013			CARIBBEAN			60521			esr2025_t7			published


			2014			CARIBBEAN			55484			esr2025_t7			published


			2015			CARIBBEAN			62745			esr2025_t7			published


			2016			CARIBBEAN			67226			esr2025_t7			published


			2017			CARIBBEAN			76349			esr2025_t7			published


			2018			CARIBBEAN			77548			esr2025_t7			published


			2019			CARIBBEAN			83493			esr2025_t7			published


			2020			CARIBBEAN			12572			esr2025_t7			published


			2021			CARIBBEAN			5564			esr2025_t7			published


			2022			CARIBBEAN			30908			esr2025_t7			published


			2023			CARIBBEAN			46062			esr2025_t7			published


			2024			CARIBBEAN			54095			esr2025_t7			published


			2025			CARIBBEAN			54051			esr2025_t7			preliminary


			2012			OTHER			4560			esr2025_t7			published


			2013			OTHER			5297			esr2025_t7			published


			2014			OTHER			4773			esr2025_t7			published


			2015			OTHER			5262			esr2025_t7			published


			2016			OTHER			5129			esr2025_t7			published


			2017			OTHER			6366			esr2025_t7			published


			2018			OTHER			5958			esr2025_t7			published


			2019			OTHER			6634			esr2025_t7			published


			2020			OTHER			1513			esr2025_t7			published


			2021			OTHER			1225			esr2025_t7			published


			2022			OTHER			3535			esr2025_t7			published


			2023			OTHER			4751			esr2025_t7			published


			2024			OTHER			6326			esr2025_t7			published


			2025			OTHER			5698			esr2025_t7			preliminary









data/methods_results.json

{
  "seed": 23197449,
  "worlds": [
    {
      "k1": 1.0,
      "A0": 100000,
      "A1": 110000,
      "O0": 1000000,
      "O1": 900000,
      "B0": 1000000,
      "B1": 900000.0,
      "c": 0.8,
      "L0": 12.5,
      "L1": 10.227272727272727,
      "y": 100,
      "v": 0.6,
      "r": 0.8,
      "P0": 1,
      "P1": 1.1,
      "G0": 48000000.0,
      "G1": 39272727.272727266,
      "growth_percent": -18.181818181818198
    },
    {
      "k1": 0.75,
      "A0": 100000,
      "A1": 110000,
      "O0": 1000000,
      "O1": 900000,
      "B0": 1000000,
      "B1": 1200000.0,
      "c": 0.8,
      "L0": 12.5,
      "L1": 13.636363636363637,
      "y": 100,
      "v": 0.6,
      "r": 0.8,
      "P0": 1,
      "P1": 1.1,
      "G0": 48000000.0,
      "G1": 52363636.36363636,
      "growth_percent": 9.090909090909083
    }
  ],
  "anchor_paid_night_ratio": 0.8637992831541219,
  "anchor_rounding_assumption_ratio_bounds": [
    0.8604651162790697,
    0.867145421903052
  ],
  "factor_names": [
    "coverage k1/k0",
    "yield y1/y0",
    "GVA coefficient v1/v0",
    "resident share r1/r0",
    "price index P1/P0"
  ],
  "factor_intervals": [
    [
      0.85,
      1.05,
      -1
    ],
    [
      1.0,
      1.45,
      1
    ],
    [
      0.85,
      1.1,
      1
    ],
    [
      0.9,
      1.1,
      1
    ],
    [
      1.1,
      1.3,
      -1
    ]
  ],
  "box_ratio_bounds": [
    0.48410729055890334,
    1.6208939489774408
  ],
  "lp_box_ratio_bounds": [
    0.4841072905589035,
    1.6208939489774408
  ],
  "compatible_receipts_ratio_assumption": 1.1,
  "coupled_ratio_bounds": [
    0.6473076923076925,
    1.2100000000000004
  ],
  "receipt_substitution_ratio_bounds": [
    0.6473076923076923,
    1.2100000000000004
  ],
  "survey_simulation": [
    {
      "n": 200,
      "repetitions": 20000,
      "p_low": 0.8,
      "p_high": 0.2,
      "estimator": "respondent mean",
      "population_mean": 200,
      "theoretical_respondent_mean": 140.0,
      "mean": 140.05915,
      "bias": -59.94085000000001,
      "rmse": 60.21170359656003,
      "monte_carlo_se_of_mean": 0.04033942150454523
    },
    {
      "n": 200,
      "repetitions": 20000,
      "p_low": 0.8,
      "p_high": 0.2,
      "estimator": "oracle IPW Hajek",
      "population_mean": 200,
      "theoretical_respondent_mean": 140.0,
      "mean": 199.61562858509777,
      "bias": -0.38437141490223325,
      "rmse": 8.952574247943854,
      "monte_carlo_se_of_mean": 0.06324746814006853
    },
    {
      "n": 200,
      "repetitions": 20000,
      "p_low": 0.2,
      "p_high": 0.8,
      "estimator": "respondent mean",
      "population_mean": 200,
      "theoretical_respondent_mean": 260.0,
      "mean": 259.9222,
      "bias": 59.922199999999975,
      "rmse": 60.19118457050002,
      "monte_carlo_se_of_mean": 0.04019344640182878
    },
    {
      "n": 200,
      "repetitions": 20000,
      "p_low": 0.2,
      "p_high": 0.8,
      "estimator": "oracle IPW Hajek",
      "population_mean": 200,
      "theoretical_respondent_mean": 260.0,
      "mean": 200.35201682909002,
      "bias": 0.35201682909001875,
      "rmse": 8.92381814940266,
      "monte_carlo_se_of_mean": 0.06305338620770416
    },
    {
      "n": 800,
      "repetitions": 20000,
      "p_low": 0.8,
      "p_high": 0.2,
      "estimator": "respondent mean",
      "population_mean": 200,
      "theoretical_respondent_mean": 140.0,
      "mean": 140.0076125,
      "bias": -59.99238750000001,
      "rmse": 60.0584338113724,
      "monte_carlo_se_of_mean": 0.019911441924636283
    },
    {
      "n": 800,
      "repetitions": 20000,
      "p_low": 0.8,
      "p_high": 0.2,
      "estimator": "oracle IPW Hajek",
      "population_mean": 200,
      "theoretical_respondent_mean": 140.0,
      "mean": 199.89563845238396,
      "bias": -0.10436154761603689,
      "rmse": 4.408556632477353,
      "monte_carlo_se_of_mean": 0.031165246286300494
    },
    {
      "n": 800,
      "repetitions": 20000,
      "p_low": 0.2,
      "p_high": 0.8,
      "estimator": "respondent mean",
      "population_mean": 200,
      "theoretical_respondent_mean": 260.0,
      "mean": 260.0010375,
      "bias": 60.001037499999995,
      "rmse": 60.06758659522622,
      "monte_carlo_se_of_mean": 0.01998856903518336
    },
    {
      "n": 800,
      "repetitions": 20000,
      "p_low": 0.2,
      "p_high": 0.8,
      "estimator": "oracle IPW Hajek",
      "population_mean": 200,
      "theoretical_respondent_mean": 260.0,
      "mean": 200.11879301879623,
      "bias": 0.11879301879622517,
      "rmse": 4.426085565588965,
      "monte_carlo_se_of_mean": 0.03128665890409652
    }
  ],
  "measurement_base_log_widths": [
    0.21130909366720696,
    0.371563556432483,
    0.25782910930209985,
    0.20067069546215124,
    0.16705408466316607
  ],
  "measurement_action_fractions": [
    1.0,
    0.4,
    0.05
  ],
  "measurement_cost_person_days": [
    [
      0,
      4,
      9
    ],
    [
      0,
      6,
      13
    ],
    [
      0,
      10,
      22
    ],
    [
      0,
      8,
      18
    ],
    [
      0,
      2,
      4
    ]
  ],
  "measurement_schedules_evaluated": 243,
  "measurement_frontier": [
    {
      "budget": 0,
      "actions": [
        0,
        0,
        0,
        0,
        0
      ],
      "person_days": 0,
      "log_width": 1.2084265395271072,
      "upper_lower_ratio": 3.348212226066898
    },
    {
      "budget": 1,
      "actions": [
        0,
        0,
        0,
        0,
        0
      ],
      "person_days": 0,
      "log_width": 1.2084265395271072,
      "upper_lower_ratio": 3.348212226066898
    },
    {
      "budget": 2,
      "actions": [
        0,
        0,
        0,
        0,
        1
      ],
      "person_days": 2,
      "log_width": 1.1081940887292077,
      "upper_lower_ratio": 3.028883557434395
    },
    {
      "budget": 3,
      "actions": [
        0,
        0,
        0,
        0,
        1
      ],
      "person_days": 2,
      "log_width": 1.1081940887292077,
      "upper_lower_ratio": 3.028883557434395
    },
    {
      "budget": 4,
      "actions": [
        0,
        0,
        0,
        0,
        2
      ],
      "person_days": 4,
      "log_width": 1.0497251590970995,
      "upper_lower_ratio": 2.8568658265697557
    },
    {
      "budget": 5,
      "actions": [
        0,
        0,
        0,
        0,
        2
      ],
      "person_days": 4,
      "log_width": 1.0497251590970995,
      "upper_lower_ratio": 2.8568658265697557
    },
    {
      "budget": 6,
      "actions": [
        1,
        0,
        0,
        0,
        1
      ],
      "person_days": 6,
      "log_width": 0.9814086325288833,
      "upper_lower_ratio": 2.6682121263730365
    },
    {
      "budget": 7,
      "actions": [
        1,
        0,
        0,
        0,
        1
      ],
      "person_days": 6,
      "log_width": 0.9814086325288833,
      "upper_lower_ratio": 2.6682121263730365
    },
    {
      "budget": 8,
      "actions": [
        0,
        1,
        0,
        0,
        1
      ],
      "person_days": 8,
      "log_width": 0.8852559548697176,
      "upper_lower_ratio": 2.423604645514934
    },
    {
      "budget": 9,
      "actions": [
        0,
        1,
        0,
        0,
        1
      ],
      "person_days": 8,
      "log_width": 0.8852559548697176,
      "upper_lower_ratio": 2.423604645514934
    },
    {
      "budget": 10,
      "actions": [
        0,
        1,
        0,
        0,
        2
      ],
      "person_days": 10,
      "log_width": 0.8267870252376095,
      "upper_lower_ratio": 2.285962189564064
    },
    {
      "budget": 11,
      "actions": [
        0,
        1,
        0,
        0,
        2
      ],
      "person_days": 10,
      "log_width": 0.8267870252376095,
      "upper_lower_ratio": 2.285962189564064
    },
    {
      "budget": 12,
      "actions": [
        1,
        1,
        0,
        0,
        1
      ],
      "person_days": 12,
      "log_width": 0.7584704986693935,
      "upper_lower_ratio": 2.1350082240119392
    },
    {
      "budget": 13,
      "actions": [
        1,
        1,
        0,
        0,
        1
      ],
      "person_days": 12,
      "log_width": 0.7584704986693935,
      "upper_lower_ratio": 2.1350082240119392
    },
    {
      "budget": 14,
      "actions": [
        1,
        1,
        0,
        0,
        2
      ],
      "person_days": 14,
      "log_width": 0.7000015690372854,
      "upper_lower_ratio": 2.013755867126037
    },
    {
      "budget": 15,
      "actions": [
        1,
        1,
        0,
        0,
        2
      ],
      "person_days": 14,
      "log_width": 0.7000015690372854,
      "upper_lower_ratio": 2.013755867126037
    },
    {
      "budget": 16,
      "actions": [
        1,
        1,
        0,
        0,
        2
      ],
      "person_days": 14,
      "log_width": 0.7000015690372854,
      "upper_lower_ratio": 2.013755867126037
    },
    {
      "budget": 17,
      "actions": [
        2,
        1,
        0,
        0,
        1
      ],
      "person_days": 17,
      "log_width": 0.684512315885871,
      "upper_lower_ratio": 1.9828046173945435
    },
    {
      "budget": 18,
      "actions": [
        2,
        1,
        0,
        0,
        1
      ],
      "person_days": 17,
      "log_width": 0.684512315885871,
      "upper_lower_ratio": 1.9828046173945435
    },
    {
      "budget": 19,
      "actions": [
        2,
        1,
        0,
        0,
        2
      ],
      "person_days": 19,
      "log_width": 0.6260433862537629,
      "upper_lower_ratio": 1.870196276874168
    },
    {
      "budget": 20,
      "actions": [
        2,
        1,
        0,
        0,
        2
      ],
      "person_days": 19,
      "log_width": 0.6260433862537629,
      "upper_lower_ratio": 1.870196276874168
    },
    {
      "budget": 21,
      "actions": [
        1,
        2,
        0,
        0,
        2
      ],
      "person_days": 21,
      "log_width": 0.5699543242859163,
      "upper_lower_ratio": 1.7681862864179843
    },
    {
      "budget": 22,
      "actions": [
        1,
        2,
        0,
        0,
        2
      ],
      "person_days": 21,
      "log_width": 0.5699543242859163,
      "upper_lower_ratio": 1.7681862864179843
    },
    {
      "budget": 23,
      "actions": [
        1,
        2,
        0,
        0,
        2
      ],
      "person_days": 21,
      "log_width": 0.5699543242859163,
      "upper_lower_ratio": 1.7681862864179843
    },
    {
      "budget": 24,
      "actions": [
        1,
        1,
        1,
        0,
        2
      ],
      "person_days": 24,
      "log_width": 0.5453041034560254,
      "upper_lower_ratio": 1.725132921498844
    },
    {
      "budget": 25,
      "actions": [
        1,
        1,
        1,
        0,
        2
      ],
      "person_days": 24,
      "log_width": 0.5453041034560254,
      "upper_lower_ratio": 1.725132921498844
    },
    {
      "budget": 26,
      "actions": [
        2,
        2,
        0,
        0,
        2
      ],
      "person_days": 26,
      "log_width": 0.49599614150239385,
      "upper_lower_ratio": 1.6421332216393765
    },
    {
      "budget": 27,
      "actions": [
        2,
        2,
        0,
        0,
        2
      ],
      "person_days": 26,
      "log_width": 0.49599614150239385,
      "upper_lower_ratio": 1.6421332216393765
    },
    {
      "budget": 28,
      "actions": [
        2,
        2,
        0,
        0,
        2
      ],
      "person_days": 26,
      "log_width": 0.49599614150239385,
      "upper_lower_ratio": 1.6421332216393765
    },
    {
      "budget": 29,
      "actions": [
        1,
        2,
        0,
        1,
        2
      ],
      "person_days": 29,
      "log_width": 0.44955190700862563,
      "upper_lower_ratio": 1.5676095932166563
    },
    {
      "budget": 30,
      "actions": [
        1,
        2,
        0,
        1,
        2
      ],
      "person_days": 29,
      "log_width": 0.44955190700862563,
      "upper_lower_ratio": 1.5676095932166563
    },
    {
      "budget": 31,
      "actions": [
        1,
        2,
        1,
        0,
        2
      ],
      "person_days": 31,
      "log_width": 0.41525685870465645,
      "upper_lower_ratio": 1.5147597699595101
    },
    {
      "budget": 32,
      "actions": [
        1,
        2,
        1,
        0,
        2
      ],
      "person_days": 31,
      "log_width": 0.41525685870465645,
      "upper_lower_ratio": 1.5147597699595101
    },
    {
      "budget": 33,
      "actions": [
        1,
        2,
        1,
        0,
        2
      ],
      "person_days": 31,
      "log_width": 0.41525685870465645,
      "upper_lower_ratio": 1.5147597699595101
    },
    {
      "budget": 34,
      "actions": [
        2,
        2,
        0,
        1,
        2
      ],
      "person_days": 34,
      "log_width": 0.3755937242251031,
      "upper_lower_ratio": 1.4558555347675262
    },
    {
      "budget": 35,
      "actions": [
        2,
        2,
        0,
        1,
        2
      ],
      "person_days": 34,
      "log_width": 0.3755937242251031,
      "upper_lower_ratio": 1.4558555347675262
    },
    {
      "budget": 36,
      "actions": [
        2,
        2,
        1,
        0,
        2
      ],
      "person_days": 36,
      "log_width": 0.341298675921134,
      "upper_lower_ratio": 1.406773347446561
    },
    {
      "budget": 37,
      "actions": [
        2,
        2,
        1,
        0,
        2
      ],
      "person_days": 36,
      "log_width": 0.341298675921134,
      "upper_lower_ratio": 1.406773347446561
    },
    {
      "budget": 38,
      "actions": [
        2,
        2,
        1,
        0,
        2
      ],
      "person_days": 36,
      "log_width": 0.341298675921134,
      "upper_lower_ratio": 1.406773347446561
    },
    {
      "budget": 39,
      "actions": [
        1,
        2,
        1,
        1,
        2
      ],
      "person_days": 39,
      "log_width": 0.2948544414273657,
      "upper_lower_ratio": 1.3429308693585578
    },
    {
      "budget": 40,
      "actions": [
        1,
        2,
        1,
        1,
        2
      ],
      "person_days": 39,
      "log_width": 0.2948544414273657,
      "upper_lower_ratio": 1.3429308693585578
    },
    {
      "budget": 41,
      "actions": [
        1,
        2,
        1,
        1,
        2
      ],
      "person_days": 39,
      "log_width": 0.2948544414273657,
      "upper_lower_ratio": 1.3429308693585578
    },
    {
      "budget": 42,
      "actions": [
        2,
        2,
        1,
        1,
        1
      ],
      "person_days": 42,
      "log_width": 0.27936518827595136,
      "upper_lower_ratio": 1.3222901405650676
    },
    {
      "budget": 43,
      "actions": [
        2,
        2,
        1,
        1,
        1
      ],
      "person_days": 42,
      "log_width": 0.27936518827595136,
      "upper_lower_ratio": 1.3222901405650676
    },
    {
      "budget": 44,
      "actions": [
        2,
        2,
        1,
        1,
        2
      ],
      "person_days": 44,
      "log_width": 0.22089625864384327,
      "upper_lower_ratio": 1.2471940382515951
    },
    {
      "budget": 45,
      "actions": [
        2,
        2,
        1,
        1,
        2
      ],
      "person_days": 44,
      "log_width": 0.22089625864384327,
      "upper_lower_ratio": 1.2471940382515951
    },
    {
      "budget": 46,
      "actions": [
        2,
        2,
        1,
        1,
        2
      ],
      "person_days": 44,
      "log_width": 0.22089625864384327,
      "upper_lower_ratio": 1.2471940382515951
    },
    {
      "budget": 47,
      "actions": [
        2,
        2,
        1,
        1,
        2
      ],
      "person_days": 44,
      "log_width": 0.22089625864384327,
      "upper_lower_ratio": 1.2471940382515951
    },
    {
      "budget": 48,
      "actions": [
        2,
        2,
        1,
        1,
        2
      ],
      "person_days": 44,
      "log_width": 0.22089625864384327,
      "upper_lower_ratio": 1.2471940382515951
    },
    {
      "budget": 49,
      "actions": [
        2,
        2,
        1,
        1,
        2
      ],
      "person_days": 44,
      "log_width": 0.22089625864384327,
      "upper_lower_ratio": 1.2471940382515951
    },
    {
      "budget": 50,
      "actions": [
        2,
        2,
        1,
        1,
        2
      ],
      "person_days": 44,
      "log_width": 0.22089625864384327,
      "upper_lower_ratio": 1.2471940382515951
    },
    {
      "budget": 51,
      "actions": [
        1,
        2,
        2,
        1,
        2
      ],
      "person_days": 51,
      "log_width": 0.20461425317163076,
      "upper_lower_ratio": 1.227051642379125
    },
    {
      "budget": 52,
      "actions": [
        1,
        2,
        2,
        1,
        2
      ],
      "person_days": 51,
      "log_width": 0.20461425317163076,
      "upper_lower_ratio": 1.227051642379125
    },
    {
      "budget": 53,
      "actions": [
        1,
        2,
        2,
        1,
        2
      ],
      "person_days": 51,
      "log_width": 0.20461425317163076,
      "upper_lower_ratio": 1.227051642379125
    },
    {
      "budget": 54,
      "actions": [
        2,
        2,
        1,
        2,
        2
      ],
      "person_days": 54,
      "log_width": 0.15066151523209032,
      "upper_lower_ratio": 1.1626030680438038
    },
    {
      "budget": 55,
      "actions": [
        2,
        2,
        1,
        2,
        2
      ],
      "person_days": 54,
      "log_width": 0.15066151523209032,
      "upper_lower_ratio": 1.1626030680438038
    },
    {
      "budget": 56,
      "actions": [
        2,
        2,
        2,
        1,
        2
      ],
      "person_days": 56,
      "log_width": 0.1306560703881083,
      "upper_lower_ratio": 1.1395757800496797
    },
    {
      "budget": 57,
      "actions": [
        2,
        2,
        2,
        1,
        2
      ],
      "person_days": 56,
      "log_width": 0.1306560703881083,
      "upper_lower_ratio": 1.1395757800496797
    },
    {
      "budget": 58,
      "actions": [
        2,
        2,
        2,
        1,
        2
      ],
      "person_days": 56,
      "log_width": 0.1306560703881083,
      "upper_lower_ratio": 1.1395757800496797
    },
    {
      "budget": 59,
      "actions": [
        2,
        2,
        2,
        1,
        2
      ],
      "person_days": 56,
      "log_width": 0.1306560703881083,
      "upper_lower_ratio": 1.1395757800496797
    },
    {
      "budget": 60,
      "actions": [
        2,
        2,
        2,
        1,
        2
      ],
      "person_days": 56,
      "log_width": 0.1306560703881083,
      "upper_lower_ratio": 1.1395757800496797
    },
    {
      "budget": 61,
      "actions": [
        2,
        2,
        2,
        1,
        2
      ],
      "person_days": 56,
      "log_width": 0.1306560703881083,
      "upper_lower_ratio": 1.1395757800496797
    },
    {
      "budget": 62,
      "actions": [
        2,
        2,
        2,
        1,
        2
      ],
      "person_days": 56,
      "log_width": 0.1306560703881083,
      "upper_lower_ratio": 1.1395757800496797
    },
    {
      "budget": 63,
      "actions": [
        2,
        2,
        2,
        1,
        2
      ],
      "person_days": 56,
      "log_width": 0.1306560703881083,
      "upper_lower_ratio": 1.1395757800496797
    },
    {
      "budget": 64,
      "actions": [
        2,
        2,
        2,
        2,
        1
      ],
      "person_days": 64,
      "log_width": 0.11889025660846349,
      "upper_lower_ratio": 1.1262463134159282
    },
    {
      "budget": 65,
      "actions": [
        2,
        2,
        2,
        2,
        1
      ],
      "person_days": 64,
      "log_width": 0.11889025660846349,
      "upper_lower_ratio": 1.1262463134159282
    },
    {
      "budget": 66,
      "actions": [
        2,
        2,
        2,
        2,
        2
      ],
      "person_days": 66,
      "log_width": 0.060421326976355355,
      "upper_lower_ratio": 1.0622840211868485
    }
  ],
  "measurement_targets": [
    {
      "assumed_ratio_margin": 0.05,
      "log_margin": 0.04879016416943204,
      "least_cost": null
    },
    {
      "assumed_ratio_margin": 0.1,
      "log_margin": 0.09531017980432493,
      "least_cost": {
        "actions": [
          2,
          2,
          2,
          2,
          2
        ],
        "person_days": 66,
        "log_width": 0.060421326976355355,
        "upper_lower_ratio": 1.0622840211868485
      }
    },
    {
      "assumed_ratio_margin": 0.2,
      "log_margin": 0.1823215567939546,
      "least_cost": {
        "actions": [
          2,
          2,
          1,
          2,
          2
        ],
        "person_days": 54,
        "log_width": 0.15066151523209032,
        "upper_lower_ratio": 1.1626030680438038
      }
    }
  ],
  "all_tourism_additive_example": {
    "G0": 100,
    "G1": 90,
    "U0": 20,
    "U1_lower": 10,
    "U1_upper": 50,
    "total_ratio_bounds": [
      0.8333333333333334,
      1.1666666666666667
    ]
  },
  "signed_cost_example": {
    "G0": 100,
    "G1_bounds": [
      90,
      120
    ],
    "C0": 10,
    "C1_bounds": [
      5,
      30
    ],
    "N0": 90,
    "N1_bounds": [
      60,
      115
    ],
    "net_ratio_bounds": [
      0.6666666666666666,
      1.2777777777777777
    ]
  }
}







data/monthly.csv

			year			month			stayover_arrivals			source_id			vintage			status


			2015			1			31541			esr2018_t5			ESR2018			official published


			2015			2			32083			esr2018_t5			ESR2018			official published


			2015			3			34595			esr2018_t5			ESR2018			official published


			2015			4			31200			esr2018_t5			ESR2018			official published


			2015			5			29658			esr2018_t5			ESR2018			official published


			2015			6			26347			esr2018_t5			ESR2018			official published


			2015			7			32481			esr2018_t5			ESR2018			official published


			2015			8			27822			esr2018_t5			ESR2018			official published


			2015			9			17468			esr2018_t5			ESR2018			official published


			2015			10			23745			esr2018_t5			ESR2018			official published


			2015			11			25821			esr2018_t5			ESR2018			official published


			2015			12			32147			esr2018_t5			ESR2018			official published


			2016			1			30661			esr2018_t5			ESR2018			official published


			2016			2			31637			esr2018_t5			ESR2018			official published


			2016			3			35069			esr2018_t5			ESR2018			official published


			2016			4			30104			esr2018_t5			ESR2018			official published


			2016			5			29813			esr2018_t5			ESR2018			official published


			2016			6			25855			esr2018_t5			ESR2018			official published


			2016			7			33381			esr2018_t5			ESR2018			official published


			2016			8			29991			esr2018_t5			ESR2018			official published


			2016			9			18169			esr2018_t5			ESR2018			official published


			2016			10			24251			esr2018_t5			ESR2018			official published


			2016			11			25254			esr2018_t5			ESR2018			official published


			2016			12			33687			esr2018_t5			ESR2018			official published


			2017			1			31649			esr2018_t5			ESR2018			official published


			2017			2			33402			esr2018_t5			ESR2018			official published


			2017			3			35427			esr2018_t5			ESR2018			official published


			2017			4			34322			esr2018_t5			ESR2018			official published


			2017			5			31436			esr2018_t5			ESR2018			official published


			2017			6			31312			esr2018_t5			ESR2018			official published


			2017			7			38291			esr2018_t5			ESR2018			official published


			2017			8			33400			esr2018_t5			ESR2018			official published


			2017			9			20049			esr2018_t5			ESR2018			official published


			2017			10			27967			esr2018_t5			ESR2018			official published


			2017			11			29962			esr2018_t5			ESR2018			official published


			2017			12			38910			esr2018_t5			ESR2018			official published


			2018			1			32755			esr2018_t5			ESR2018			preliminary


			2018			2			35536			esr2018_t5			ESR2018			preliminary


			2018			3			41741			esr2018_t5			ESR2018			preliminary


			2018			4			32555			esr2018_t5			ESR2018			preliminary


			2018			5			32277			esr2018_t5			ESR2018			preliminary


			2018			6			31318			esr2018_t5			ESR2018			preliminary


			2018			7			37844			esr2018_t5			ESR2018			preliminary


			2018			8			34168			esr2018_t5			ESR2018			preliminary


			2018			9			18745			esr2018_t5			ESR2018			preliminary


			2018			10			25991			esr2018_t5			ESR2018			preliminary


			2018			11			30422			esr2018_t5			ESR2018			preliminary


			2018			12			41428			esr2018_t5			ESR2018			preliminary


			2019			1			34546			esr2023_t6			ESR2023			official published


			2019			2			38166			esr2023_t6			ESR2023			official published


			2019			3			41674			esr2023_t6			ESR2023			official published


			2019			4			36828			esr2023_t6			ESR2023			official published


			2019			5			34354			esr2023_t6			ESR2023			official published


			2019			6			34040			esr2023_t6			ESR2023			official published


			2019			7			42773			esr2023_t6			ESR2023			official published


			2019			8			36342			esr2023_t6			ESR2023			official published


			2019			9			21608			esr2023_t6			ESR2023			official published


			2019			10			26923			esr2023_t6			ESR2023			official published


			2019			11			32913			esr2023_t6			ESR2023			official published


			2019			12			43569			esr2023_t6			ESR2023			official published


			2020			1			33675			esr2023_t6			ESR2023			official published


			2020			2			39638			esr2023_t6			ESR2023			official published


			2020			3			18086			esr2023_t6			ESR2023			official published


			2020			4			0			esr2023_t6			ESR2023			official published


			2020			5			0			esr2023_t6			ESR2023			official published


			2020			6			0			esr2023_t6			ESR2023			official published


			2020			7			1959			esr2023_t6			ESR2023			official published


			2020			8			3261			esr2023_t6			ESR2023			official published


			2020			9			4122			esr2023_t6			ESR2023			official published


			2020			10			7890			esr2023_t6			ESR2023			official published


			2020			11			7766			esr2023_t6			ESR2023			official published


			2020			12			14384			esr2023_t6			ESR2023			official published


			2021			1			6357			esr2023_t6			ESR2023			revised


			2021			2			4870			esr2023_t6			ESR2023			revised


			2021			3			8004			esr2023_t6			ESR2023			revised


			2021			4			9555			esr2023_t6			ESR2023			revised


			2021			5			14339			esr2023_t6			ESR2023			revised


			2021			6			21357			esr2023_t6			ESR2023			revised


			2021			7			25440			esr2023_t6			ESR2023			revised


			2021			8			20569			esr2023_t6			ESR2023			revised


			2021			9			14896			esr2023_t6			ESR2023			revised


			2021			10			20545			esr2023_t6			ESR2023			revised


			2021			11			23678			esr2023_t6			ESR2023			revised


			2021			12			29737			esr2023_t6			ESR2023			revised


			2022			1			21864			esr2025_t6			ESR2025			official published


			2022			2			26828			esr2025_t6			ESR2025			official published


			2022			3			32119			esr2025_t6			ESR2025			official published


			2022			4			30661			esr2025_t6			ESR2025			official published


			2022			5			28618			esr2025_t6			ESR2025			official published


			2022			6			30694			esr2025_t6			ESR2025			official published


			2022			7			39145			esr2025_t6			ESR2025			official published


			2022			8			32618			esr2025_t6			ESR2025			official published


			2022			9			19527			esr2025_t6			ESR2025			official published


			2022			10			25382			esr2025_t6			ESR2025			official published


			2022			11			29952			esr2025_t6			ESR2025			official published


			2022			12			38829			esr2025_t6			ESR2025			official published


			2023			1			34066			esr2025_t6			ESR2025			official published


			2023			2			34638			esr2025_t6			ESR2025			official published


			2023			3			39318			esr2025_t6			ESR2025			official published


			2023			4			34539			esr2025_t6			ESR2025			official published


			2023			5			33339			esr2025_t6			ESR2025			official published


			2023			6			27028			esr2025_t6			ESR2025			official published


			2023			7			31496			esr2025_t6			ESR2025			official published


			2023			8			27366			esr2025_t6			ESR2025			official published


			2023			9			21142			esr2025_t6			ESR2025			official published


			2023			10			26475			esr2025_t6			ESR2025			official published


			2023			11			32887			esr2025_t6			ESR2025			official published


			2023			12			38497			esr2025_t6			ESR2025			official published


			2024			1			36863			esr2025_t6			ESR2025			revised


			2024			2			38837			esr2025_t6			ESR2025			revised


			2024			3			44561			esr2025_t6			ESR2025			revised


			2024			4			37588			esr2025_t6			ESR2025			revised


			2024			5			36375			esr2025_t6			ESR2025			revised


			2024			6			38394			esr2025_t6			ESR2025			revised


			2024			7			41476			esr2025_t6			ESR2025			revised


			2024			8			34895			esr2025_t6			ESR2025			revised


			2024			9			20273			esr2025_t6			ESR2025			revised


			2024			10			30408			esr2025_t6			ESR2025			revised


			2024			11			33883			esr2025_t6			ESR2025			revised


			2024			12			42106			esr2025_t6			ESR2025			revised


			2025			1			36196			esr2025_t6			ESR2025			preliminary


			2025			2			38062			esr2025_t6			ESR2025			preliminary


			2025			3			41601			esr2025_t6			ESR2025			preliminary


			2025			4			37546			esr2025_t6			ESR2025			preliminary


			2025			5			35413			esr2025_t6			ESR2025			preliminary


			2025			6			33646			esr2025_t6			ESR2025			preliminary


			2025			7			40930			esr2025_t6			ESR2025			preliminary


			2025			8			35596			esr2025_t6			ESR2025			preliminary


			2025			9			19698			esr2025_t6			ESR2025			preliminary


			2025			10			30217			esr2025_t6			ESR2025			preliminary


			2025			11			36255			esr2025_t6			ESR2025			preliminary


			2025			12			41516			esr2025_t6			ESR2025			preliminary









data/monthly_2026_attributed.csv

year,month,stayover_arrivals,source_id,vintage,status

2026,1,37651,ta_june2026,preliminary through June2026,SLTA attributed; secondary host

2026,2,38576,ta_june2026,preliminary through June2026,SLTA attributed; secondary host

2026,3,42105,ta_june2026,preliminary through June2026,SLTA attributed; secondary host

2026,4,40752,ta_june2026,preliminary through June2026,SLTA attributed; secondary host

2026,5,35667,ta_june2026,preliminary through June2026,SLTA attributed; secondary host

2026,6,33340,ta_june2026,preliminary through June2026,SLTA attributed; secondary host








data/monthly_2026_primary.csv

year,month,stayover_arrivals,source_id,vintage,status

2026,4,40752,slta_april2026,2026-06-01,official release








data/prepare_inputs.py

"""Extract immutable archived primary publications. Ingestion only: pandas + lxml; pdftotext output archived alongside PDFs. No imputation."""
from pathlib import Path
import re,csv,json
import pandas as pd
P=Path(__file__).resolve().parent.parent; D=P/'data'; S=P/'sources'
def write(name,rows):
 with (D/name).open('w',newline='') as f:
  w=csv.DictWriter(f,fieldnames=list(rows[0]));w.writeheader();w.writerows(rows)
 return rows
def section(text,start,end):return text.split(start)[-1].split(end)[0]
t25=(S/'esr2025.txt').read_text(); t23=(S/'esr2023.txt').read_text()
# Direct extraction of ESR2025 Table5. Values are rounded as published.
a=section(t25,'SELECTED VISITOR STATISTICS','TABLE 6')
fields={'stayover_arrivals':'Stay-Over Arrivals','paid_bednights_millions_rounded':'Paid Bednights (in millions)','stayover_expenditure_ec_millions':'  Stay-over','hotel_occupancy_percent':'Average Hotel Occupancy**','average_length_of_stay_days':'Average Length of Stay'}
series={}
for key,label in fields.items():
 line=next(x for x in a.splitlines() if x.lstrip().startswith(label.strip()))
 values=re.split(r'\s{2,}',line.strip())[1:]
 assert len(values)==16,(key,values)
 series[key]=[None if x=='n/a' else float(x.replace(',','').replace('%','')) for x in values[:15]]
full=[]
for i,y in enumerate(range(2011,2026)):
 row={'year':y,**{k:v[i] for k,v in series.items()},'source_id':'esr2025_t5','vintage':'ESR2025','status':'preliminary' if y==2025 else 'revised' if y in [2011,2013,2014,2016,2019,2024] else 'published','paid_bednights_rounding_millions':0.01}
 row['stayover_arrivals']=int(row['stayover_arrivals']);full.append(row)
write('annual_2011_2025.csv',full)
# GVA table2, broad industries, not tourism direct GVA.
gvat=next(p for p in t25.split('\f') if 'GROSS DOMESTIC PRODUCT BY ECONOMIC ACTIVITY*' in p and 'AT CONSTANT 2018 PRICES' in p)
line=next(x for x in gvat.splitlines() if x.startswith('Accommodation and Food Services'))
gva=[float(x.replace(',','')) for x in re.split(r'\s{2,}',line.strip())[1:]]
assert len(gva)==20
line=next(x for x in gvat.splitlines() if x.startswith('Accommodation  '))
accom=[float(x.replace(',','')) for x in re.split(r'\s{2,}',line.strip())[1:]]
line=next(x for x in gvat.splitlines() if x.startswith('Food and Beverages Services'))
food=[float(x.replace(',','')) for x in re.split(r'\s{2,}',line.strip())[1:]]
# Official CSO raw publication snapshot preserves all missing cells and discrepancies.
cso=pd.read_html(S/'cso_monthly_2010_2023.html')[0];cso.to_csv(D/'raw_cso_monthly_2010_2023.csv',index=False)
rows=[]
months=['January','February','March','April','May','June','July','August','September','October','November','December']
t18=(S/'esr2018.txt').read_text()
for txt,years,sid,vintage in [(t18,list(range(2015,2019)),'esr2018_t5','ESR2018'),(t23,list(range(2019,2024)),'esr2023_t6','ESR2023'),(t25,list(range(2022,2026)),'esr2025_t6','ESR2025')]:
 block=next(p for p in txt.split('\f') if 'MONTHLY ARRIVALS BY CATEGORY' in p and 'January' in p)
 for m,month in enumerate(months,1):
  line=next(x for x in block.splitlines() if x.strip().startswith(month+' '))
  vals=[int(v.replace(',','')) for v in re.split(r'\s+',line.strip())[1:]]
  assert len(vals)==5*len(years),(month,vals)
  for j,y in enumerate(years):
   if sid=='esr2023_t6' and y>=2022:continue
   rows.append({'year':y,'month':m,'stayover_arrivals':vals[5*j],'source_id':sid,'vintage':vintage,'status':'preliminary' if y in [2018,2025] else 'revised' if y in [2021,2024] else 'official published'})
rows.sort(key=lambda r:(r['year'],r['month']))
write('monthly.csv',rows)
annual=[]
for r in full:
 y=r['year']
 if y<2019:continue
 r=dict(r);r['real_accommodation_food_gva_ec_millions_2018']=gva[y-2006];r['real_accommodation_gva_ec_millions_2018']=accom[y-2006];r['real_food_services_gva_ec_millions_2018']=food[y-2006];r['gva_source_id']='esr2025_t2';r['annual_cpi']=None
 annual.append(r)
# Markets mutually exclusive at top-level only.
block=section(t25,'STAY-OVER TOURIST ARRIVALS BY COUNTRY OF ORIGIN','TABLE 8')
marketrows=[]
for market in ['USA','CANADA','EUROPE','CARIBBEAN','OTHER']:
 line=next(x for x in block.splitlines() if x.startswith(market+' '))
 vals=[int(v.replace(',','')) for v in re.split(r'\s+',line.strip())[1:-1]]
 assert len(vals)==14
 for y,v in zip(range(2012,2026),vals):marketrows.append({'year':y,'market':market,'arrivals':v,'source_id':'esr2025_t7','status':'preliminary' if y==2025 else 'published'})
write('markets.csv',marketrows)
# Annual arithmetic means from revised CSO monthly CPI snapshots; annual-mean consumption-basket deflator only.
cpi=[]
for fn,sid in [('cso_cpi_revised_2018_2021.html','cso_cpi2018_2021'),('cso_cpi_revised_2022_2026.html','cso_cpi2022_2026')]:
 table=pd.read_html(S/fn)[0]; year=None
 for _,row in table.iterrows():
  label=str(row.iloc[0]).strip()
  if re.fullmatch(r'20[0-9]{2}',label):year=int(label);continue
  if label.lower()[:3] in ['jan','feb','mar','apr','may','jun','jul','aug','sep','oct','nov','dec'] and year:
   m=['jan','feb','mar','apr','may','jun','jul','aug','sep','oct','nov','dec'].index(label.lower()[:3])+1
   cpi.append({'year':year,'month':m,'all_items_cpi':float(row.iloc[1]),'source_id':sid,'status':'revised','base':'January2018=100'})
write('cpi_monthly_revised.csv',sorted(cpi,key=lambda r:(r['year'],r['month'])))
for r in annual:
 vals=[c['all_items_cpi'] for c in cpi if c['year']==r['year']]
 assert len(vals)==12
 r['annual_cpi']=sum(vals)/12
 r['cpi_source_id']='cso_cpi2018_2021' if r['year']<=2021 else 'cso_cpi2022_2026'
 r['cpi_status']='author arithmetic mean of 12 published revised monthly indices'
write('annual.csv',annual)
# Claim endpoints remain separate, even when one is authenticated.
claims=[{'year':2019,'period':'January-July','metric':'stayover_arrivals','value':262381,'status':'verified: ESR2023 Table6 monthly sum; CSO online +5 discrepancy','source_id':'uwp_screenshot;esr2023_t6'}, {'year':2026,'period':'January-July','metric':'stayover_arrivals','value':268842,'status':'unverified claim','source_id':'uwp_screenshot'}, {'year':2019,'period':'January-July','metric':'paid_bednights','value':1718900,'status':'unverified claim','source_id':'uwp_screenshot'}, {'year':2026,'period':'January-July','metric':'paid_bednights','value':1588628,'status':'unverified claim','source_id':'uwp_screenshot'}]
write('claims.csv',claims)
# Latest 2026 direct official datum separated from hosted SLTA-attributed table.
write('monthly_2026_primary.csv',[{'year':2026,'month':4,'stayover_arrivals':40752,'source_id':'slta_april2026','vintage':'2026-06-01','status':'official release'}])
write('monthly_2026_attributed.csv',[{'year':2026,'month':m,'stayover_arrivals':v,'source_id':'ta_june2026','vintage':'preliminary through June2026','status':'SLTA attributed; secondary host'} for m,v in enumerate([37651,38576,42105,40752,35667,33340],1)])
# Audit sums; zero is a published observation, never an imputation.
sums={str(y):sum(x['stayover_arrivals'] for x in rows if x['year']==y) for y in range(2015,2026)}
for r in full:
 if r['year']>=2015:assert sums[str(r['year'])]==r['stayover_arrivals'],(r['year'],sums[str(r['year'])],r['stayover_arrivals'])
print('Monthly sums',sums);print('JanJuly2019',sum(x['stayover_arrivals'] for x in rows if x['year']==2019 and x['month']<=7));print('annual',annual)
(D/'extraction_checks.json').write_text(json.dumps({'monthly_sums':sums,'months':len(rows),'zero_months':[r for r in rows if r['stayover_arrivals']==0]},indent=2))







data/raw_cso_monthly_2010_2023.csv

			Month			2010			2011			2012			2013			2014			2015			2016			2017			2018			2019			2020			2021			2022			2023


			Jan			26083			26993.0			25605.0			25899.0			27643.0			31541.0			30661.0			31649.0			32755.0			34546.0			33675.0			..			21864.0			34066.0


			Feb			27867			26142.0			28947.0			27853.0			30135.0			32083.0			31637.0			33402.0			35536.0			38166.0			39638.0			..			26828.0			34638.0


			Mar			29580			29536.0			30885.0			33842.0			34538.0			34595.0			35069.0			35427.0			41741.0			41674.0			18086.0			..			32119.0			39318.0


			Apr			25984			29122.0			27399.0			27772.0			30757.0			31200.0			30104.0			34322.0			32555.0			36828.0			0.0			..			30661.0			34539.0


			May			30349			24786.0			24257.0			26679.0			27676.0			29658.0			29813.0			31436.0			32277.0			34354.0			0.0			..			28618.0			33339.0


			Jun			22993			22404.0			21151.0			24071.0			25268.0			26347.0			25855.0			31312.0			31318.0			34040.0			0.0			..			30694.0			27028.0


			Jul			34186			32835.0			29416.0			28428.0			32100.0			32481.0			33381.0			38291.0			37844.0			42778.0			1955.0			..			39145.0			31496.0


			Aug			29589			28429.0			27866.0			27536.0			28646.0			27822.0			29991.0			33400.0			34168.0			36342.0			3261.0			..			32618.0			27366.0


			Sep			17393			16844.0			16687.0			18391.0			18247.0			17468.0			18169.0			20249.0			18745.0			21608.0			4122.0			..			19527.0			21142.0


			Oct			20624			22431.0			22248.0			22385.0			22805.0			23745.0			24251.0			27967.0			25991.0			26923.0			7808.0			..			25382.0			26475.0


			Nov			14741			22536.0			23709.0			25167.0			26933.0			25821.0			25254.0			29962.0			30422.0			32913.0			7766.0			..			29952.0			32887.0


			Dec			26548			30346.0			28631.0			30603.0			33410.0			32147.0			33687.0			38910.0			41428.0			43569.0			14384.0			..			38829.0			38497.0


			Total			305937			312404.0			306801.0			318626.0			338158.0			344908.0			347872.0			386127.0			394780.0			423736.0			130695.0			..			356237.0			380791.0


			of which																																										


			Winter			109514			11793.0			112836.0			115366.0			123073.0			129419.0			127471.0			134800.0			142587.0			151214.0			91399.0			..			111472.0			142561.0


			Summer			196423			200611.0			199568.0			203260.0			215085.0			215489.0			220401.0			251327.0			252193.0			272522.0			39296.0			..			244765.0			238230.0


						Source: St Lucia Tourist Board, St. Lucia Air & Sea Port Authority & Central Statistical Office																																							


						Last updated: 16/05/2024 by Olympia Joseph																																							









data/source_manifest.csv

			source_id			title			url			publisher			reference_period			release_date			retrieval_date			archived_file			sha256			bytes			units			population			coverage			revisions			missingness			locator			notes			webpage_created_metadata			webpage_modified_metadata


			esr2025_t5			Economic and Social Review 2025: Selected Visitor Statistics			https://www.finance.gov.lc/resources/download/2256			Government of Saint Lucia, Department of Finance, Research and Policy Unit			2011–2025			2026-03-23 (resource catalogue timestamp; not a separately dated statistical release)			2026-10-06			sources/esr2025.pdf			b110db2e4e79800768376619aa1a762e3fda065ea6bb404c71e43e700f03369c			7163245			persons/visits; paid bednights in millions; EC$ million nominal; days; percent			Stay-over tourists; paid hotel nights; estimated stay-over spending; hotel occupancy			Table 5 nights are described as paid hotel bednights in the tourism chapter. The exact establishment reporting frame is not supplied.			2019 and 2024 marked revised; 2025 preliminary. Hotel classifications amended from 2019.			2020 spending unavailable; 2017–2018 occupancy unavailable; cruise spending unavailable from 2018.			Appendix Table 5, printed page 104, PDF viewer page 121 (zero-based 120); tourism chapter pages 22–27.			Common ESR2025 vintage. Nights rounded to 0.01 million; nearest-rounding convention is an assumption for interval analysis. Spending does not measure domestic value added or resident income. Archive recovered from an earlier same-day source fetch; fresh web-open checked.						


			esr2025_t6			Economic and Social Review 2025: Monthly Arrivals by Category			https://www.finance.gov.lc/resources/download/2256			Government of Saint Lucia, Department of Finance, Research and Policy Unit			2022–2025			2026-03-23 (resource catalogue timestamp; not a separately dated statistical release)			2026-10-06			sources/esr2025.pdf			b110db2e4e79800768376619aa1a762e3fda065ea6bb404c71e43e700f03369c			7163245			Stay-over arrival events / person-visits			Nonresident stay-over tourists			Monthly arrivals, distinct from a calendar flow of guest-nights. All published months retained.			2024 revised; 2025 preliminary.			No month missing in 2022–2025.			Appendix Table 6, printed page 105, PDF viewer page 122 (zero-based 121).			2022–2025 monthly sums reconcile with annual totals. Underlying source: Saint Lucia Tourism Authority.						


			esr2025_t7			Economic and Social Review 2025: Stay-over Tourist Arrivals by Country of Origin			https://www.finance.gov.lc/resources/download/2256			Government of Saint Lucia, Department of Finance, Research and Policy Unit			2012–2025			2026-03-23 (resource catalogue timestamp; not a separately dated statistical release)			2026-10-06			sources/esr2025.pdf			b110db2e4e79800768376619aa1a762e3fda065ea6bb404c71e43e700f03369c			7163245			Stay-over arrival events / person-visits			Stay-over tourists grouped by origin			Top-level USA, Canada, Europe, Caribbean and Other categories are disjoint; European subgroups are not added again.			2025 preliminary; earlier flags as published.			No market-specific paid nights, duration or spending table retrieved.			Appendix Table 7, printed page 106, PDF viewer page 123 (zero-based 122).			Country-of-origin wording differs from the CSO country-of-residence heading. Arrivals composition alone does not identify duration effects.						


			esr2025_t2			Economic and Social Review 2025: Gross Domestic Product by Economic Activity at Constant 2018 Prices			https://www.finance.gov.lc/resources/download/2256			Government of Saint Lucia, Department of Finance, Research and Policy Unit			2006–2025			2026-03-23 (resource catalogue timestamp; not a separately dated statistical release)			2026-10-06			sources/esr2025.pdf			b110db2e4e79800768376619aa1a762e3fda065ea6bb404c71e43e700f03369c			7163245			EC$ million at constant 2018 prices			Resident producer units in the accommodation and food-services industries			Industry GVA includes services purchased by residents and excludes visitor purchases in other industries. It is not tourism direct GVA.			2006–2024 revised; 2025 preliminary and based on quarterly estimates.			Tourism shares and ownership-linked resident-income allocations are not provided.			Appendix Table 2, printed page 101, PDF viewer page 118 (zero-based 117).			Preliminary quarterly estimates do not replace eventual annual GDP compilation using annual sales and financial data. Published component rounding differences are preserved.						


			esr2023_t6			Economic and Social Review 2023: Monthly Arrivals by Category			https://www.finance.gov.lc/resources/download/2208			Government of Saint Lucia, Department of Finance, Research and Policy Unit			2019–2023			2024-04-30 (resource catalogue timestamp)			2026-10-06			sources/esr2023.pdf			3cb591fdae068280ca36325bfa0f6c4871c56b6640c10d392521e6c952344bf0			3798855			Stay-over arrival events / person-visits			Nonresident stay-over tourists			All months selected for 2019–2021; ESR2025 provides the newer 2022–2025 data.			2021 and 2022 revised; 2023 preliminary.			No missing monthly stay-over values in 2019–2021; April–June 2020 are explicitly zero.			Appendix Table 6, printed page 108, PDF viewer page 123 (zero-based 122).			Raw PDF downloaded through the official public resource with /.pdf suffix after the base path returned HTTP406 in the local client; web-open read the base path. The January–July 2019 sum authenticates 262,381.						


			cso_monthly			Tourist Arrivals Monthly 2010 to 2023			https://stats.gov.lc/subjects/economy/tourism/tourist-arrivals-monthly-2010-to-2023/			Central Statistical Office of Saint Lucia; underlying sources SLTB, SLASPA and CSO			2010–2023			2024-05-16 (table last-updated date)			2026-10-06			sources/cso_monthly_2010_2023.html			e448e373be342c57adfe2568959e662abea501a060863a57f5ab759d3f428bb8			200730			Stay-over arrivals			Tourists recorded in the published table			Retained for revision audit only; ESR2018 provides canonical 2015–2018 observations.			2017 monthly sum 386,327 versus stated 386,127; July 2019 is 42,778 versus ESR 42,773; older 2020 total 130,695 versus revised 130,781.			The entire 2021 column is missing (..); it is not imputed.			Main HTML table, twelve month rows and annual total.			Raw table archived. The 2017 +200 discrepancy is traced to September, 20,249 here versus 20,049 in ESR2018. The canonical panel uses the reconciled ESR2018 source; the 2019 five-person inconsistency is likewise not propagated.			2021-01-31T21:42:10+00:00			2026-02-11T16:31:24+00:00


			cso_selected			Selected Visitor Statistics, 2012 to 2023			https://stats.gov.lc/subjects/economy/tourism/selected-visitor-statistics-2012-to-2023/			Central Statistical Office of Saint Lucia			2012–2023			2024-05-16 (table last-updated date)			2026-10-06			sources/cso_selected_2012_2023.html			f6704019d5ea4f03304fb6292744b407171e1be267ec7af128d111a9aafeac10			206853			Arrivals; million paid nights; EC$ million; days; percent			Published tourism indicators			Used for the revision audit only.			2020 nights: 1.01 versus ESR2025 1.04 million. 2023 nights: 2.52 versus ESR2025 2.44 million. 2019 mean stay: 8.1 versus ESR2025 8.0 days.			2020 expenditure missing; selected occupancy cells unavailable.			Main HTML table.			Do not splice this older night series into the selected ESR2025 vintage.			2021-01-31T17:55:39+00:00			2026-02-11T16:28:49+00:00


			cso_cpi2018_2021			CPI Summary – Monthly Release – 2018 to 2021 (Revised)			https://stats.gov.lc/subjects/economy/prices-and-price-indices/cpi-summary-monthly-release-2018-to-2021/			Central Statistical Office of Saint Lucia			2018–2021			Separate release date not stated; webpage modified 2026-04-21.			2026-10-06			sources/cso_cpi_revised_2018_2021.html			0531bb109610bb19eeff11c05ef729beae20849ff6d65691936f6b7813a2d36e			442408			Index: January 2018 = 100; weights labelled February 2016.			Household consumption basket			All-items CPI is used as a consumption purchasing-power deflator, not as a tourism production price index.			Explicitly revised summary; preferred to unreconciled standalone annual pages.			No missing months in 2019–2021.			All Item Index monthly rows.			Annual index computed as the arithmetic mean of twelve published monthly indices. Does not identify the amount of resident income.			2022-10-17T17:34:36+00:00			2026-04-21T19:33:27+00:00


			cso_cpi2022_2026			CPI Summary – Monthly Release – 2022 to 2026 Q2 (Revised)			https://stats.gov.lc/subjects/economy/prices-and-price-indices/cpi-summary-monthly-release-2022-to-2026-q2/			Central Statistical Office of Saint Lucia			2022–June2026			Separate release date not stated; see webpage metadata.			2026-10-06			sources/cso_cpi_revised_2022_2026.html			9045bfcba5f5cd6dde60ac86e840c11044ba37a34d40544e3304be05d6cb1d0d			504869			Index: January 2018 = 100; weights labelled February 2016.			Household consumption basket			All-items CPI. Complete annual observations 2022–2025; only January–June available for 2026.			Explicitly revised summary; annual means round to ESR2025 Table 30 values for 2023–2025.			No missing months in 2022–2025; 2026 after June absent.			All Item Index monthly rows.			Standalone 2025 CSO page contains different values; use the revised summary consistently. Arithmetic means: 119.00 for 2024 and 119.81 for 2025.			2024-05-16T17:18:52+00:00			2026-09-17T17:53:48+00:00


			slta_april2026			Unprecedented April growth for Saint Lucia tourism in 2026			https://tourism.govt.lc/news/unprecedented-april-growth-for-saint-lucia-tourism-in-2026			Saint Lucia Tourism Authority / Government of Saint Lucia			April 2026 and January–April 2026			2026-06-01			2026-10-06			sources/slta_april_2026.html			d451ccef33a975a56c301c9554901f9e02b4f404d04a03c0543c98fb1f7813fe			103742			Stay-over arrivals and percentage change			Stay-over tourists			April 40,752 and 8.5% year-on-year growth; January–April growth 3.7%. All monthly levels are not supplied.			Revision status not stated.			No July data or paid nights.			Dated news release body.			The only direct official 2026 monthly level included in the primary 2026 file. Positive government communication does not establish improvement in all indicators.						


			ta_june2026			Saint Lucia: Stayover Arrivals by Month, June 2026			https://tourismanalytics.com/uploads/1/2/0/4/120443739/slu-month-june-2026_orig.png			Tourism Analytics (secondary host); table attributes SLTA			January–June 2026			Not stated; discussed in a host article dated 2026-08-01.			2026-10-06			sources/slta_attributed_june2026.png			ad3908d41a831da36f517144a8d96c054696cf64e8c7b6b3d0af1815091766a7			30769			Stay-over arrivals			Stay-over tourists			Preliminary six-month table with SLTA attribution, not retrieved from an SLTA-controlled URL.			Preliminary.			July 2026 not available.			Full image of monthly table.			Kept separate from the primary panel. Six-month total 228,091. A July value implied by a claimed seven-month total is a reconciliation target only, not an observation.						


			ta_page			Saint Lucia Tourism Performance Statistics 2026			https://tourismanalytics.com/saintlucia-statistics.html			Tourism Analytics			Various historical and current tourism tables			Not stated; rolling page.			2026-10-06			sources/tourism_analytics.html			7d9912ebacfb2e217ecc031f66a02be878ceaa67f385274b37eb3c303070938c			94747			Various tourism statistics			Arrivals and accommodation records in linked tables			Secondary host with attributed source images.			Various vintages.			Not a continuous primary panel.			Historical monthly table and linked images.			Used corroboratively. ESR2023 now independently authenticates the January–July 2019 total.						


			slhta202526			SLHTA Annual Report 2025/26			https://slhta.com/wp-content/uploads/2026/06/SLHTA-Annual-Report-2025-26_compressed.pdf			Saint Lucia Hospitality and Tourism Association			2025/26 association year			2026-06-17 (presented at the annual general meeting)			2026-10-06			sources/slhta202526.pdf			58ed75322c749aad577ec7ca4406fa8251cd8fc9222a6959afc368086ec4b843			11391415			Association activity narrative and EC$ financial statements			Association membership and its own finances			Industry account of water, energy, workforce and supplier constraints.			Not a national statistical release.			No exact four disputed endpoints or January–July 2026 paid-night series.			PDF page 4 presentation date; pages 29–34 policy work.			Presented before July 2026 ended. Association financial auditing is not a national tourism-statistics audit.						


			digest2019			Annual Statistical Digest 2019			https://stats.gov.lc/wp-content/uploads/2021/06/Annual-Statistical-Digest-2019.pdf			Central Statistical Office of Saint Lucia			2019			2021-06 (URL upload month); exact release date unconfirmed.			2026-10-06			sources/digest2019.pdf			48e6dfe8b46535313ea1a0f13a3f4ae55015bfad33948748bcd46ad69dcbf227			17041567			Monthly stay-over arrivals			Tourists			Older primary publication retained for revision audit.			March 2019 shows 44,671 rather than ESR 41,674; July shows 42,773.			Monthly sum does not match the stated annual total.			Table 9.3.			Do not certify the 2019 period total from this internally inconsistent table. ESR2023 supplies a reconciled primary series.						


			uwp_screenshot			More Visitors. Fewer Bed Nights. (user-supplied Facebook post screenshot)			Original permalink not recoverable from the supplied screenshot.			United Workers Party (Saint Lucia) Facebook page, as displayed			January–July 2019 compared with January–July 2026			Unknown; screenshot received 2026-10-06.			2026-10-06			sources/uwp-post.png			6a687421f3d757289b6de4214c37200061751d51ed273c284de5a222dbf58695			2312947			Arrivals and paid bednights as claimed			Population and coverage unspecified in the post			Claim source only.			Revision status unknown.			Both night endpoints and the 2026 arrival endpoint remain unverified.			Full supplied screenshot.			Relative age “3 days” is not converted to an asserted publication date. The 2019 arrival value is independently verified from ESR2023.						


			esr2018_t5			Economic and Social Review 2018: Monthly Arrivals by Category			https://www.finance.gov.lc/resources/download/2089			Government of Saint Lucia, Department of Finance, Research and Policy Unit			2015–2018			2019 (exact release date not established)			2026-10-06			sources/esr2018.pdf			26c16e31fdf392a19353d1beeef239ea35c32f81c18b4473ee78f38b8fd124c5			5213193			Stay-over arrival events / person-visits			Nonresident stay-over tourists			All twelve monthly stay-over arrival levels in 2015–2018; no imputation.			2018 preliminary in this vintage; published annual total matches ESR2025.			No missing monthly stay-over values in 2015–2018.			Appendix Table 5, printed page 92, PDF viewer page 106 (zero-based 105).			September 2017 is 20,049, resolving the CSO online page’s 20,249 versus annual-total mismatch. Raw CSO table preserved for audit. All selected monthly sums reconcile to the later ESR2025 annual totals.						
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    "title": "Economic and Social Review 2025: Selected Visitor Statistics",
    "url": "https://www.finance.gov.lc/resources/download/2256",
    "publisher": "Government of Saint Lucia, Department of Finance, Research and Policy Unit",
    "reference_period": "2011–2025",
    "release_date": "2026-03-23 (resource catalogue timestamp; not a separately dated statistical release)",
    "retrieval_date": "2026-10-06",
    "archived_file": "sources/esr2025.pdf",
    "sha256": "b110db2e4e79800768376619aa1a762e3fda065ea6bb404c71e43e700f03369c",
    "bytes": 7163245,
    "units": "persons/visits; paid bednights in millions; EC$ million nominal; days; percent",
    "population": "Stay-over tourists; paid hotel nights; estimated stay-over spending; hotel occupancy",
    "coverage": "Table 5 nights are described as paid hotel bednights in the tourism chapter. The exact establishment reporting frame is not supplied.",
    "revisions": "2019 and 2024 marked revised; 2025 preliminary. Hotel classifications amended from 2019.",
    "missingness": "2020 spending unavailable; 2017–2018 occupancy unavailable; cruise spending unavailable from 2018.",
    "locator": "Appendix Table 5, printed page 104, PDF viewer page 121 (zero-based 120); tourism chapter pages 22–27.",
    "notes": "Common ESR2025 vintage. Nights rounded to 0.01 million; nearest-rounding convention is an assumption for interval analysis. Spending does not measure domestic value added or resident income. Archive recovered from an earlier same-day source fetch; fresh web-open checked.",
    "webpage_created_metadata": "",
    "webpage_modified_metadata": ""
  },
  {
    "source_id": "esr2025_t6",
    "title": "Economic and Social Review 2025: Monthly Arrivals by Category",
    "url": "https://www.finance.gov.lc/resources/download/2256",
    "publisher": "Government of Saint Lucia, Department of Finance, Research and Policy Unit",
    "reference_period": "2022–2025",
    "release_date": "2026-03-23 (resource catalogue timestamp; not a separately dated statistical release)",
    "retrieval_date": "2026-10-06",
    "archived_file": "sources/esr2025.pdf",
    "sha256": "b110db2e4e79800768376619aa1a762e3fda065ea6bb404c71e43e700f03369c",
    "bytes": 7163245,
    "units": "Stay-over arrival events / person-visits",
    "population": "Nonresident stay-over tourists",
    "coverage": "Monthly arrivals, distinct from a calendar flow of guest-nights. All published months retained.",
    "revisions": "2024 revised; 2025 preliminary.",
    "missingness": "No month missing in 2022–2025.",
    "locator": "Appendix Table 6, printed page 105, PDF viewer page 122 (zero-based 121).",
    "notes": "2022–2025 monthly sums reconcile with annual totals. Underlying source: Saint Lucia Tourism Authority.",
    "webpage_created_metadata": "",
    "webpage_modified_metadata": ""
  },
  {
    "source_id": "esr2025_t7",
    "title": "Economic and Social Review 2025: Stay-over Tourist Arrivals by Country of Origin",
    "url": "https://www.finance.gov.lc/resources/download/2256",
    "publisher": "Government of Saint Lucia, Department of Finance, Research and Policy Unit",
    "reference_period": "2012–2025",
    "release_date": "2026-03-23 (resource catalogue timestamp; not a separately dated statistical release)",
    "retrieval_date": "2026-10-06",
    "archived_file": "sources/esr2025.pdf",
    "sha256": "b110db2e4e79800768376619aa1a762e3fda065ea6bb404c71e43e700f03369c",
    "bytes": 7163245,
    "units": "Stay-over arrival events / person-visits",
    "population": "Stay-over tourists grouped by origin",
    "coverage": "Top-level USA, Canada, Europe, Caribbean and Other categories are disjoint; European subgroups are not added again.",
    "revisions": "2025 preliminary; earlier flags as published.",
    "missingness": "No market-specific paid nights, duration or spending table retrieved.",
    "locator": "Appendix Table 7, printed page 106, PDF viewer page 123 (zero-based 122).",
    "notes": "Country-of-origin wording differs from the CSO country-of-residence heading. Arrivals composition alone does not identify duration effects.",
    "webpage_created_metadata": "",
    "webpage_modified_metadata": ""
  },
  {
    "source_id": "esr2025_t2",
    "title": "Economic and Social Review 2025: Gross Domestic Product by Economic Activity at Constant 2018 Prices",
    "url": "https://www.finance.gov.lc/resources/download/2256",
    "publisher": "Government of Saint Lucia, Department of Finance, Research and Policy Unit",
    "reference_period": "2006–2025",
    "release_date": "2026-03-23 (resource catalogue timestamp; not a separately dated statistical release)",
    "retrieval_date": "2026-10-06",
    "archived_file": "sources/esr2025.pdf",
    "sha256": "b110db2e4e79800768376619aa1a762e3fda065ea6bb404c71e43e700f03369c",
    "bytes": 7163245,
    "units": "EC$ million at constant 2018 prices",
    "population": "Resident producer units in the accommodation and food-services industries",
    "coverage": "Industry GVA includes services purchased by residents and excludes visitor purchases in other industries. It is not tourism direct GVA.",
    "revisions": "2006–2024 revised; 2025 preliminary and based on quarterly estimates.",
    "missingness": "Tourism shares and ownership-linked resident-income allocations are not provided.",
    "locator": "Appendix Table 2, printed page 101, PDF viewer page 118 (zero-based 117).",
    "notes": "Preliminary quarterly estimates do not replace eventual annual GDP compilation using annual sales and financial data. Published component rounding differences are preserved.",
    "webpage_created_metadata": "",
    "webpage_modified_metadata": ""
  },
  {
    "source_id": "esr2023_t6",
    "title": "Economic and Social Review 2023: Monthly Arrivals by Category",
    "url": "https://www.finance.gov.lc/resources/download/2208",
    "publisher": "Government of Saint Lucia, Department of Finance, Research and Policy Unit",
    "reference_period": "2019–2023",
    "release_date": "2024-04-30 (resource catalogue timestamp)",
    "retrieval_date": "2026-10-06",
    "archived_file": "sources/esr2023.pdf",
    "sha256": "3cb591fdae068280ca36325bfa0f6c4871c56b6640c10d392521e6c952344bf0",
    "bytes": 3798855,
    "units": "Stay-over arrival events / person-visits",
    "population": "Nonresident stay-over tourists",
    "coverage": "All months selected for 2019–2021; ESR2025 provides the newer 2022–2025 data.",
    "revisions": "2021 and 2022 revised; 2023 preliminary.",
    "missingness": "No missing monthly stay-over values in 2019–2021; April–June 2020 are explicitly zero.",
    "locator": "Appendix Table 6, printed page 108, PDF viewer page 123 (zero-based 122).",
    "notes": "Raw PDF downloaded through the official public resource with /.pdf suffix after the base path returned HTTP406 in the local client; web-open read the base path. The January–July 2019 sum authenticates 262,381.",
    "webpage_created_metadata": "",
    "webpage_modified_metadata": ""
  },
  {
    "source_id": "cso_monthly",
    "title": "Tourist Arrivals Monthly 2010 to 2023",
    "url": "https://stats.gov.lc/subjects/economy/tourism/tourist-arrivals-monthly-2010-to-2023/",
    "publisher": "Central Statistical Office of Saint Lucia; underlying sources SLTB, SLASPA and CSO",
    "reference_period": "2010–2023",
    "release_date": "2024-05-16 (table last-updated date)",
    "retrieval_date": "2026-10-06",
    "archived_file": "sources/cso_monthly_2010_2023.html",
    "sha256": "e448e373be342c57adfe2568959e662abea501a060863a57f5ab759d3f428bb8",
    "bytes": 200730,
    "units": "Stay-over arrivals",
    "population": "Tourists recorded in the published table",
    "coverage": "Retained for revision audit only; ESR2018 provides canonical 2015–2018 observations.",
    "revisions": "2017 monthly sum 386,327 versus stated 386,127; July 2019 is 42,778 versus ESR 42,773; older 2020 total 130,695 versus revised 130,781.",
    "missingness": "The entire 2021 column is missing (..); it is not imputed.",
    "locator": "Main HTML table, twelve month rows and annual total.",
    "notes": "Raw table archived. The 2017 +200 discrepancy is traced to September, 20,249 here versus 20,049 in ESR2018. The canonical panel uses the reconciled ESR2018 source; the 2019 five-person inconsistency is likewise not propagated.",
    "webpage_created_metadata": "2021-01-31T21:42:10+00:00",
    "webpage_modified_metadata": "2026-02-11T16:31:24+00:00"
  },
  {
    "source_id": "cso_selected",
    "title": "Selected Visitor Statistics, 2012 to 2023",
    "url": "https://stats.gov.lc/subjects/economy/tourism/selected-visitor-statistics-2012-to-2023/",
    "publisher": "Central Statistical Office of Saint Lucia",
    "reference_period": "2012–2023",
    "release_date": "2024-05-16 (table last-updated date)",
    "retrieval_date": "2026-10-06",
    "archived_file": "sources/cso_selected_2012_2023.html",
    "sha256": "f6704019d5ea4f03304fb6292744b407171e1be267ec7af128d111a9aafeac10",
    "bytes": 206853,
    "units": "Arrivals; million paid nights; EC$ million; days; percent",
    "population": "Published tourism indicators",
    "coverage": "Used for the revision audit only.",
    "revisions": "2020 nights: 1.01 versus ESR2025 1.04 million. 2023 nights: 2.52 versus ESR2025 2.44 million. 2019 mean stay: 8.1 versus ESR2025 8.0 days.",
    "missingness": "2020 expenditure missing; selected occupancy cells unavailable.",
    "locator": "Main HTML table.",
    "notes": "Do not splice this older night series into the selected ESR2025 vintage.",
    "webpage_created_metadata": "2021-01-31T17:55:39+00:00",
    "webpage_modified_metadata": "2026-02-11T16:28:49+00:00"
  },
  {
    "source_id": "cso_cpi2018_2021",
    "title": "CPI Summary – Monthly Release – 2018 to 2021 (Revised)",
    "url": "https://stats.gov.lc/subjects/economy/prices-and-price-indices/cpi-summary-monthly-release-2018-to-2021/",
    "publisher": "Central Statistical Office of Saint Lucia",
    "reference_period": "2018–2021",
    "release_date": "Separate release date not stated; webpage modified 2026-04-21.",
    "retrieval_date": "2026-10-06",
    "archived_file": "sources/cso_cpi_revised_2018_2021.html",
    "sha256": "0531bb109610bb19eeff11c05ef729beae20849ff6d65691936f6b7813a2d36e",
    "bytes": 442408,
    "units": "Index: January 2018 = 100; weights labelled February 2016.",
    "population": "Household consumption basket",
    "coverage": "All-items CPI is used as a consumption purchasing-power deflator, not as a tourism production price index.",
    "revisions": "Explicitly revised summary; preferred to unreconciled standalone annual pages.",
    "missingness": "No missing months in 2019–2021.",
    "locator": "All Item Index monthly rows.",
    "notes": "Annual index computed as the arithmetic mean of twelve published monthly indices. Does not identify the amount of resident income.",
    "webpage_created_metadata": "2022-10-17T17:34:36+00:00",
    "webpage_modified_metadata": "2026-04-21T19:33:27+00:00"
  },
  {
    "source_id": "cso_cpi2022_2026",
    "title": "CPI Summary – Monthly Release – 2022 to 2026 Q2 (Revised)",
    "url": "https://stats.gov.lc/subjects/economy/prices-and-price-indices/cpi-summary-monthly-release-2022-to-2026-q2/",
    "publisher": "Central Statistical Office of Saint Lucia",
    "reference_period": "2022–June2026",
    "release_date": "Separate release date not stated; see webpage metadata.",
    "retrieval_date": "2026-10-06",
    "archived_file": "sources/cso_cpi_revised_2022_2026.html",
    "sha256": "9045bfcba5f5cd6dde60ac86e840c11044ba37a34d40544e3304be05d6cb1d0d",
    "bytes": 504869,
    "units": "Index: January 2018 = 100; weights labelled February 2016.",
    "population": "Household consumption basket",
    "coverage": "All-items CPI. Complete annual observations 2022–2025; only January–June available for 2026.",
    "revisions": "Explicitly revised summary; annual means round to ESR2025 Table 30 values for 2023–2025.",
    "missingness": "No missing months in 2022–2025; 2026 after June absent.",
    "locator": "All Item Index monthly rows.",
    "notes": "Standalone 2025 CSO page contains different values; use the revised summary consistently. Arithmetic means: 119.00 for 2024 and 119.81 for 2025.",
    "webpage_created_metadata": "2024-05-16T17:18:52+00:00",
    "webpage_modified_metadata": "2026-09-17T17:53:48+00:00"
  },
  {
    "source_id": "slta_april2026",
    "title": "Unprecedented April growth for Saint Lucia tourism in 2026",
    "url": "https://tourism.govt.lc/news/unprecedented-april-growth-for-saint-lucia-tourism-in-2026",
    "publisher": "Saint Lucia Tourism Authority / Government of Saint Lucia",
    "reference_period": "April 2026 and January–April 2026",
    "release_date": "2026-06-01",
    "retrieval_date": "2026-10-06",
    "archived_file": "sources/slta_april_2026.html",
    "sha256": "d451ccef33a975a56c301c9554901f9e02b4f404d04a03c0543c98fb1f7813fe",
    "bytes": 103742,
    "units": "Stay-over arrivals and percentage change",
    "population": "Stay-over tourists",
    "coverage": "April 40,752 and 8.5% year-on-year growth; January–April growth 3.7%. All monthly levels are not supplied.",
    "revisions": "Revision status not stated.",
    "missingness": "No July data or paid nights.",
    "locator": "Dated news release body.",
    "notes": "The only direct official 2026 monthly level included in the primary 2026 file. Positive government communication does not establish improvement in all indicators.",
    "webpage_created_metadata": "",
    "webpage_modified_metadata": ""
  },
  {
    "source_id": "ta_june2026",
    "title": "Saint Lucia: Stayover Arrivals by Month, June 2026",
    "url": "https://tourismanalytics.com/uploads/1/2/0/4/120443739/slu-month-june-2026_orig.png",
    "publisher": "Tourism Analytics (secondary host); table attributes SLTA",
    "reference_period": "January–June 2026",
    "release_date": "Not stated; discussed in a host article dated 2026-08-01.",
    "retrieval_date": "2026-10-06",
    "archived_file": "sources/slta_attributed_june2026.png",
    "sha256": "ad3908d41a831da36f517144a8d96c054696cf64e8c7b6b3d0af1815091766a7",
    "bytes": 30769,
    "units": "Stay-over arrivals",
    "population": "Stay-over tourists",
    "coverage": "Preliminary six-month table with SLTA attribution, not retrieved from an SLTA-controlled URL.",
    "revisions": "Preliminary.",
    "missingness": "July 2026 not available.",
    "locator": "Full image of monthly table.",
    "notes": "Kept separate from the primary panel. Six-month total 228,091. A July value implied by a claimed seven-month total is a reconciliation target only, not an observation.",
    "webpage_created_metadata": "",
    "webpage_modified_metadata": ""
  },
  {
    "source_id": "ta_page",
    "title": "Saint Lucia Tourism Performance Statistics 2026",
    "url": "https://tourismanalytics.com/saintlucia-statistics.html",
    "publisher": "Tourism Analytics",
    "reference_period": "Various historical and current tourism tables",
    "release_date": "Not stated; rolling page.",
    "retrieval_date": "2026-10-06",
    "archived_file": "sources/tourism_analytics.html",
    "sha256": "7d9912ebacfb2e217ecc031f66a02be878ceaa67f385274b37eb3c303070938c",
    "bytes": 94747,
    "units": "Various tourism statistics",
    "population": "Arrivals and accommodation records in linked tables",
    "coverage": "Secondary host with attributed source images.",
    "revisions": "Various vintages.",
    "missingness": "Not a continuous primary panel.",
    "locator": "Historical monthly table and linked images.",
    "notes": "Used corroboratively. ESR2023 now independently authenticates the January–July 2019 total.",
    "webpage_created_metadata": "",
    "webpage_modified_metadata": ""
  },
  {
    "source_id": "slhta202526",
    "title": "SLHTA Annual Report 2025/26",
    "url": "https://slhta.com/wp-content/uploads/2026/06/SLHTA-Annual-Report-2025-26_compressed.pdf",
    "publisher": "Saint Lucia Hospitality and Tourism Association",
    "reference_period": "2025/26 association year",
    "release_date": "2026-06-17 (presented at the annual general meeting)",
    "retrieval_date": "2026-10-06",
    "archived_file": "sources/slhta202526.pdf",
    "sha256": "58ed75322c749aad577ec7ca4406fa8251cd8fc9222a6959afc368086ec4b843",
    "bytes": 11391415,
    "units": "Association activity narrative and EC$ financial statements",
    "population": "Association membership and its own finances",
    "coverage": "Industry account of water, energy, workforce and supplier constraints.",
    "revisions": "Not a national statistical release.",
    "missingness": "No exact four disputed endpoints or January–July 2026 paid-night series.",
    "locator": "PDF page 4 presentation date; pages 29–34 policy work.",
    "notes": "Presented before July 2026 ended. Association financial auditing is not a national tourism-statistics audit.",
    "webpage_created_metadata": "",
    "webpage_modified_metadata": ""
  },
  {
    "source_id": "digest2019",
    "title": "Annual Statistical Digest 2019",
    "url": "https://stats.gov.lc/wp-content/uploads/2021/06/Annual-Statistical-Digest-2019.pdf",
    "publisher": "Central Statistical Office of Saint Lucia",
    "reference_period": "2019",
    "release_date": "2021-06 (URL upload month); exact release date unconfirmed.",
    "retrieval_date": "2026-10-06",
    "archived_file": "sources/digest2019.pdf",
    "sha256": "48e6dfe8b46535313ea1a0f13a3f4ae55015bfad33948748bcd46ad69dcbf227",
    "bytes": 17041567,
    "units": "Monthly stay-over arrivals",
    "population": "Tourists",
    "coverage": "Older primary publication retained for revision audit.",
    "revisions": "March 2019 shows 44,671 rather than ESR 41,674; July shows 42,773.",
    "missingness": "Monthly sum does not match the stated annual total.",
    "locator": "Table 9.3.",
    "notes": "Do not certify the 2019 period total from this internally inconsistent table. ESR2023 supplies a reconciled primary series.",
    "webpage_created_metadata": "",
    "webpage_modified_metadata": ""
  },
  {
    "source_id": "uwp_screenshot",
    "title": "More Visitors. Fewer Bed Nights. (user-supplied Facebook post screenshot)",
    "url": "Original permalink not recoverable from the supplied screenshot.",
    "publisher": "United Workers Party (Saint Lucia) Facebook page, as displayed",
    "reference_period": "January–July 2019 compared with January–July 2026",
    "release_date": "Unknown; screenshot received 2026-10-06.",
    "retrieval_date": "2026-10-06",
    "archived_file": "sources/uwp-post.png",
    "sha256": "6a687421f3d757289b6de4214c37200061751d51ed273c284de5a222dbf58695",
    "bytes": 2312947,
    "units": "Arrivals and paid bednights as claimed",
    "population": "Population and coverage unspecified in the post",
    "coverage": "Claim source only.",
    "revisions": "Revision status unknown.",
    "missingness": "Both night endpoints and the 2026 arrival endpoint remain unverified.",
    "locator": "Full supplied screenshot.",
    "notes": "Relative age “3 days” is not converted to an asserted publication date. The 2019 arrival value is independently verified from ESR2023.",
    "webpage_created_metadata": "",
    "webpage_modified_metadata": ""
  },
  {
    "source_id": "esr2018_t5",
    "title": "Economic and Social Review 2018: Monthly Arrivals by Category",
    "url": "https://www.finance.gov.lc/resources/download/2089",
    "publisher": "Government of Saint Lucia, Department of Finance, Research and Policy Unit",
    "reference_period": "2015–2018",
    "release_date": "2019 (exact release date not established)",
    "retrieval_date": "2026-10-06",
    "archived_file": "sources/esr2018.pdf",
    "sha256": "26c16e31fdf392a19353d1beeef239ea35c32f81c18b4473ee78f38b8fd124c5",
    "bytes": 5213193,
    "units": "Stay-over arrival events / person-visits",
    "population": "Nonresident stay-over tourists",
    "coverage": "All twelve monthly stay-over arrival levels in 2015–2018; no imputation.",
    "revisions": "2018 preliminary in this vintage; published annual total matches ESR2025.",
    "missingness": "No missing monthly stay-over values in 2015–2018.",
    "locator": "Appendix Table 5, printed page 92, PDF viewer page 106 (zero-based 105).",
    "notes": "September 2017 is 20,049, resolving the CSO online page’s 20,249 versus annual-total mismatch. Raw CSO table preserved for audit. All selected monthly sums reconcile to the later ESR2025 annual totals.",
    "webpage_created_metadata": "",
    "webpage_modified_metadata": ""
  }
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# Data and source audit, frozen 6 October 2026

## Data-ready files

All paths are relative to `tourism-paper/`.

- `data/annual.csv`: 2019–2025 canonical annual inputs, ESR2025 vintage. Exact column names include `stayover_arrivals`, `paid_bednights_millions_rounded`, `stayover_expenditure_ec_millions`, `hotel_occupancy_percent`, `average_length_of_stay_days`, `real_accommodation_food_gva_ec_millions_2018`, separate accommodation and food-service real GVA, and `annual_cpi`.
- `data/annual_2011_2025.csv`: longer consistent ESR2025 visitor-indicator history.
- `data/monthly.csv`: 132 monthly stay-over arrival observations, 2015–2025. ESR2018 supplies 2015–2018; ESR2023 supplies 2019–2021; ESR2025 supplies 2022–2025. No interpolation. The April–June 2020 zeros are explicitly printed in the source.
- `data/monthly_2026_primary.csv`: April only, 40,752, from the 1 June official SLTA release.
- `data/monthly_2026_attributed.csv`: January–June 2026, 37,651; 38,576; 42,105; 40,752; 35,667; 33,340. This is an SLTA-branded table hosted by Tourism Analytics, kept separate from the direct primary panel.
- `data/markets.csv`: disjoint USA, Canada, Europe, Caribbean and Other arrivals, 2012–2025, ESR2025 Table 7. Do not add nested UK/France/DACH figures to Europe.
- `data/cpi_monthly_revised.csv`: revised all-item CSO CPI observations, 2019–June 2026. Annual means in annual.csv are executed arithmetic means of twelve published months, not December-to-December measures.
- `data/claims.csv`: the four screenshot endpoints, with authentication status. Never silently insert unverified claims in monthly.csv.
- `data/raw_cso_monthly_2010_2023.csv`: preserves the CSO page as printed, including its missing 2021 column and identified inconsistencies.
- `data/source_manifest.csv` and `.json`: 16 source/table entries, archived filename, URL, title, publisher, reference/release/retrieval dates, checksum, units, population, coverage, revisions, missingness and locator. Multiple table entries share one PDF/hash.
- `data/prepare_inputs.py`: executed extraction from archived sources; ingestion dependencies pandas/lxml and pdftotext-produced text. It is not necessary to install these to reproduce the main analysis from final CSVs. `data/extraction_checks.json` records monthly sums and published zeros.

## Stronger authentication obtained in this research pass

**The 2019 arrival endpoint 262,381 is now authenticated by a reconciled primary official table.** Economic and Social Review 2023, Appendix Table 6, printed page 108 (PDF viewer page 123, zero-based page 122), gives January–July 2019 as:

| Jan | Feb | Mar | Apr | May | Jun | Jul | Executed sum |
|---:|---:|---:|---:|---:|---:|---:|---:|
|34,546|38,166|41,674|36,828|34,354|34,040|42,773|262,381|

Official URL: https://www.finance.gov.lc/resources/download/2208 . Locally fetched through the same public resource with `/.pdf` suffix after the unsuffixed HTTP client request returned 406; web-open read the base URL directly. The 179-page PDF is archived at sources/esr2023.pdf with SHA256 `3cb591fdae068280ca36325bfa0f6c4871c56b6640c10d392521e6c952344bf0`.

This improves the earlier site analysis, which had only a matching SLTA-attributed secondary table. The paper should state the updated primary authentication, rather than repeat the older uncertainty about this one endpoint.

**The other three endpoints remain unverified:** 1,718,900 paid nights for Jan–July 2019; 268,842 arrivals and 1,588,628 paid nights for Jan–July 2026. Searches of official CSO, SLTA, government, Finance and the SLHTA report, including exact comma/non-comma values, did not produce a primary source. Absence in this search is not proof that the figures are false or that no unpublished source exists. Their arithmetic may be explored conditionally, but the main empirical recovery analysis must rely on authenticated annual observations.

The SLHTA report was presented 17 June 2026 (page 4); it therefore precedes the end of July. It contains industry concerns and association activity, not the missing seven-month national series. There is no evidence here that the claimed 2026 numbers are actually 2025 numbers: official Jan–July 2025 is 263,394.

## Official recovery record and contrary evidence

Economic and Social Review 2025, Table 5, printed p104 (viewer121; zero120) is the common vintage for annual visitor indicators. Table 2, printed p101 (viewer118; zero117), supplies real industry GVA. Both tables were visually checked against rendered PDF pages in addition to text extraction.

| Year | Stay-overs | Paid nights, million | Published mean stay, days | Hotel occupancy % | Stay-over spending EC$m | Accommodation + food real GVA, EC$m at 2018 prices | Annual mean revised CPI |
|---|---:|---:|---:|---:|---:|---:|---:|
|2019|423,736|2.79|8.0|71.1|2,604.5|1,160.6|101.3425|
|2020|130,781|1.04|8.8|37.3|missing|408.3|101.4908|
|2021|199,347|1.60|8.7|48.8|1,524.1|640.9|105.3342|
|2022|356,237|2.57|8.7|70.4|2,841.4|1,075.0|115.5308|
|2023|380,791|2.44|7.9|69.1|3,067.6|1,209.8|120.0100|
|2024|435,659|2.58|7.4|73.4|3,603.9|1,339.6|119.0000|
|2025|426,676|2.41|7.2|71.7|3,434.5|1,273.7|119.8100|

**Critical contrary evidence:** real accommodation-and-food GVA in 2025 is above 2019 even though paid nights are below 2019. Accommodation alone is also above 2019: EC$1,194.5m versus EC$1,076.7m at 2018 prices. Therefore falling bed nights do not establish falling real domestic production. However these are industry GVA measures: they include services purchased by residents, exclude visitor spending in other industries, and do not constitute a tourism satellite account or resident tourism income. Their use is a check against overclaiming, not a substitute tourism-impact total.

Table 2 marks 2006–2024 revised and 2025 preliminary. Its footnote says the preliminary numbers are based on quarterly-generated estimates and do not replace the eventual annual GDP compilation, which makes greater use of actual annual sales and financial data. Preserve this material caveat. Do not calculate an allegedly precise tourism retention rate by dividing these industry values by visitor spending.

Paid nights are rounded to two decimal places in millions. A displayed 2.79m supports a nearest-rounding interval [2.785m,2.795m), assuming nearest rounding, not a statistical confidence interval; similarly 2.41m implies [2.405m,2.415m). The report states a 6.7% 2025 decline using underlying figures; rounded endpoints yield a slightly different rate. Neither is grounds to call the publication wrong. A summary paragraph states 6.8%, while body/table state 6.7%; use the body/table, disclose the small presentation difference if relevant.

The report’s occupancy classification footnote says categories were amended from 2019 to all-inclusive, luxury and boutique hotels. It does not provide the complete establishment frame, response rate, imputation method, or a paid-night coverage reconciliation. Do not infer those absent metadata from the category labels. Neither B/A nor B/(A times published overall mean stay) identifies the paid-accommodation share without a common cohort, timing and definition.

## Monthly panel and seasonality

Use same-month or cumulative-through-same-month comparisons; do not annualize incomplete 2026 data as a forecast. Every 2015–2025 monthly sum reconciles to the canonical annual stay-over figure. The 132-row panel covers a pre-pandemic period, the disruption including explicit zero months, and the recovery. Benchmarks can be fixed before analysis as 2019, the preceding calendar year, and 2024, the recent annual arrival peak within the retrieved series.

The canonical panel uses primary official documents throughout. ESR2018 Table 5, printed page 92 (viewer106; zero105), supplies 2015–2018. An internal discrepancy in the CSO online table is explicitly reconciled by source selection: its September 2017 value is 20,249, while ESR2018 gives 20,049. All other 2015–2018 values match. The ESR2018 monthly series sums to 386,127, matching its stated total and the later ESR2025 annual total. The discrepant CSO raw cells are retained in the archive. This is not an estimated correction or imputation. The original +200 monthly-sum mismatch is therefore absent from the canonical panel, and no 2017 exclusion is needed.

The CSO online page has no 2021 data (all cells `..`). The paper uses the independently available revised ESR2023 table rather than infilling that missing column. Revised 2020 differs from the older CSO online table: July 1,959 versus 1,955 and October 7,890 versus 7,808, yielding 130,781 versus 130,695 annually. These are preserved in the raw snapshot and resolved by source-vintage selection, not estimated corrections.

## Revision and denominator audit

| Issue | Older / alternative publication | Selected record | Treatment |
|---|---|---|---|
|September 2017 arrivals|CSO online20,249|ESR2018 Table5 20,049|Use reconciled primary ESR series; raw alternative retained|
|July 2019 arrivals|CSO online42,778|ESR2023 Table6 42,773|Use reconciled primary ESR table; note five-person discrepancy|
|2019 March arrivals|Annual Statistical Digest2019 44,671|ESR2023 Table6 41,674|Digest’s monthly sum fails its annual total; do not use it for endpoint authentication|
|2020 arrivals|CSO online130,695|ESR2023/2025 130,781|Use revised Finance vintage|
|2020 paid nights|CSO selected1.01m|ESR2025 1.04m|Use consistent ESR2025 vintage|
|2023 paid nights|CSO/ESR2023 2.52m|ESR2025 2.44m|Do not splice old and revised values|
|2019 mean stay|CSO selected8.1days|ESR2025 8.0days|Use common visitor-indicator vintage|
|2025 CPI|Standalone CSO yearly page has different values|Explicitly revised CSO summary; mean119.81|Use revised summaries consistently; they match ESR2025 annual mean119.8 on rounding|
|Total visitor arrivals|Some CSO totals exclude excursionists|ESR totals include them|Core analysis uses stay-over series, avoiding category-mix totals|
|Bednights versus arrivals|Paid hotel nights versus all stay-overs|Different populations possible|Use intensity only; no inferred mean stay or coverage share|

## CPI provenance and appropriate use

Revised 2018–2021 summary: https://stats.gov.lc/subjects/economy/prices-and-price-indices/cpi-summary-monthly-release-2018-to-2021/ . Web metadata modification 21 April 2026; no separate release date is supplied. Revised 2022–2026 Q2 summary: https://stats.gov.lc/subjects/economy/prices-and-price-indices/cpi-summary-monthly-release-2022-to-2026-q2/ . Both are archived with checksums. The base is January 2018=100; basket weights are labelled February 2016.

Deflating annual stay-over spending by an annual mean household CPI answers a purchasing-power comparison of the published expenditure total under that price index. It is not real tourism GVA, resident disposable income, or evidence that average households received the total. Expenditure survey changes remain a separate measurement problem which price deflation cannot repair. Do not apply a December point-to-point inflation rate to annual spending flows. For more exact monthly real expenditure, monthly spending weights/data would be needed; arithmetic mean CPI is an explicit annual approximation.

## Source dates and reproducibility boundaries

The Finance resource catalogue search result lists ESR2025 with timestamp 23 March 2026 and ESR2023 with 30 April 2024. Treat these as catalogue publication timestamps, not proof of an exact statistical release time. Retrieval cutoff is 6 October 2026. Archived ESR2025 SHA256: `b110db2e4e79800768376619aa1a762e3fda065ea6bb404c71e43e700f03369c`. Archived SLHTA report SHA256: `58ed75322c749aad577ec7ca4406fa8251cd8fc9222a6959afc368086ec4b843`.

No monthly national paid-night panel, property reporting frame, matched market-by-accommodation duration cells, current TSA, ownership-linked resident-income reconciliation, or tax-expenditure-to-benefit linkage was obtained. Their absence should be described as missing from the retrieved public evidence, not asserted national nonexistence. Exact decomposition below the observed arrival/intensity level cannot be empirically populated without such data.

## Fresh retrieval references for parent

Primary 2019 table: web `turn81view0`, screenshot `turn94view0`; ESR2025 `turn50view1` and `turn54view1`; official April2026 release `turn56view1`; CSO monthly `turn51view0`; revised CPI `turn89view0`, `turn89view1`, `turn92view1`. Parent may reopen URLs before chat citations. These tool references are not bibliographic identifiers for the PDF.


ESR2018 archived PDF SHA256: `26c16e31fdf392a19353d1beeef239ea35c32f81c18b4473ee78f38b8fd124c5`. Its monthly source is Table 5 (not Table 6, which is the selected annual visitor table in that edition).
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notes/epigraph.md

# Epigraph verification

Retrieved 6 October 2026. GitHub plugin worked successfully, read-only. Repository: KevinLMichel/Book-Access; commit d18905ab80a8984d992ba18a5886d03e4730ee22. No repository or Site edits were made.

## Recommended: one short Kevin L. Michel quotation

> An island can make tourism work better without making every total larger.

12 words. Recommended for the paper's opening or concluding policy section. The context is an argument that gains in residents' earnings, suppliers' capabilities and public services can occur without a larger arrivals total; it is normative framing, not empirical evidence for this paper.

Attribution: Kevin L. Michel, *Bad Bunny: Your Island Is Not for Sale: Music, Money, and the Fight to Keep Your Home* (research draft, September 2026), chapter 5, “Where the Money Sleeps,” section “The quiet week,” paragraph at source line 136.

Immutable source: https://github.com/KevinLMichel/Book-Access/blob/d18905ab80a8984d992ba18a5886d03e4730ee22/src/content/forecaster-chapters/bad-bunny-your-island-is-not-for-sale/05-where-the-money-sleeps.md#L136

The author's byline and research-draft status were separately verified in https://github.com/KevinLMichel/Book-Access/blob/d18905ab80a8984d992ba18a5886d03e4730ee22/docs/forecaster-books/bad-bunny-your-island-is-not-for-sale/research-draft-revision-2026-09-30/book-front-matter.md . Do not cite a final book edition: the source explicitly identifies the current version as a research draft.

## Two alternatives from the same chapter

1. “At the airport, the departure board records where the visitors are going. The island keeps the consequences of their stay.” (20 words; source line 138). This is the most literary option; the next paragraph lists both welcome and unwelcome consequences, so the quotation should retain that balanced meaning.
2. “I would judge the visitor economy by what people can do after the money has passed through it.” (18 words; source line 142). Direct normative connection to resident capabilities and benefits. The next sentence acknowledges that this requires hard accounts and limits on what businesses can pay.

Only one is needed. No poem was fabricated or modified. The chapter was fetched in full; its opening and relevant surrounding passages were read. Its quantitative Puerto Rico claims were not independently audited for this epigraph task and must not become primary evidence in the Saint Lucia paper.

## Optional Arthur Lewis quotation

> How does physical feasibility translate into an effective economic framework?

11 words, exact complete sentence. W. Arthur Lewis, “The Slowing Down of the Engine of Growth,” lecture to the memory of Alfred Nobel, 8 December 1979, section III, first paragraph. Source: https://www.nobelprize.org/prizes/economic-sciences/1979/lewis/lecture/ . Web reference turn86search0 (also turn80search0). The lecture examines developing economies' options under slower growth in developed markets. This question introduces the institutions required to translate feasible growth into an effective economic framework; appropriate for the measurement-and-delivery section, without claiming Lewis endorsed this paper's specific programme.

Direct web open and raw HTTP archive both returned 403. The Nobel Prize primary-domain text was nevertheless available through web search and is archived here as tool-retrieved text, not original HTML or PDF bytes. If strict original-byte archival is required for all quotation sources, omit this optional Lewis quotation rather than claiming a downloaded original.

## Archived local source checksums (SHA-256)

sources/epigraph/michel-where-the-money-sleeps.md: 2279f0bc11ae5b83c023c32e15b8c6c16e79d0bbb7ad6f8ff913e7048235b529

sources/epigraph/michel-when-the-world-arrives.md: 47d92fa0b0fdbfb97de72d85265f2822c4c466f4ac6b1ecde45d151681c4d83a

sources/epigraph/lewis-1979-web-retrieval.txt: 78be549846f4cbc4879f7a67a1e214dbb367728754ef7669df2b1c6bcd90a9a5

The saved Markdown files are the connector's UTF-8 file contents, not an archive of the entire Git repository. The Git blob SHA of chapter 5 is 8ee34397f1a4d89579a2ff60535d1e151be22002; chapter 2 is 2066beb23113ba36e7d08af2d85e01db9b93c9e9.
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# Literature and novelty audit

Search and retrieval date: 6 October 2026. Prepared for *When Arrivals Recover but Paid Nights Do Not*. This is a targeted, reproducible novelty audit, not a systematic review claiming exhaustive database coverage. Publisher records, official standards and author-institution repositories were preferred. Twenty substantive sources are recorded in `literature-sources.json`, with inspection limits and SHA-256 hashes for successfully archived originals. Some abstracts were accessible while their full articles were restricted; those distinctions must survive into any statement about the review.

## Finding and defensible contribution

The strongest defensible contribution is **an auditable Saint Lucia recovery assessment joined to a decision-focused measurement design**, rather than a new accounting identity, decomposition method, general interval theorem, or discovery of tourism leakage. The analysis can show which conclusions survive an explicitly declared range of missing coverage, expenditure yield, relevant prices and resident-benefit ratios, then identify a least-cost *specified* measurement bundle that resolves a *specified* reporting decision under *specified* attainable precision. Such a bundle is conditional and prospective. It is not an empirically priced national optimal survey programme.

Suggested manuscript claim:

> This paper contributes a versioned reconciliation of Saint Lucia's tourism recovery indicators and a worked decision protocol connecting unresolved coverage and benefit assumptions to recovery thresholds and a minimum measurement programme. Its decomposition and bounding tools build on established methods. The application shows how an office can distinguish a robust recovery conclusion from an assumption-dependent one, and can identify which additional observations could change that conclusion.

Stronger claims need more evidence. The searches did not locate a published study with precisely this Saint Lucia combination and sign-certification objective. That is a scoped search result, not proof of first authorship or global novelty. Current data gaps may force the empirical contribution to remain a documented audit and a set of conditional thresholds. That is still useful research if the paper gives executable measurement instructions and distinguishes evidence from scenarios.

## Closest prior work and what it rules out

1. **Mussini (2020), DOI 10.1016/j.annals.2020.102902**, is directly on point. Its full five-page article writes nights as total arrivals times segment share times segment stay and applies log-mean Divisia decomposition to Sardinia. Volume, mix and duration can offset each other. Consequently, decomposing nights, finding arrivals–nights divergence, or displaying that divergence is not novel. Our additional covered-accommodation factor must be clearly defined, and any empirical cell decomposition must stop where compatible cells are absent.

2. **De Cantis et al. (2015), DOI 10.1016/j.annals.2014.10.002**, formalizes observed and unobserved nights/trips. **Guizzardi and Bernini (2012), DOI 10.1080/13683500.2012.667071**, already document time-varying underreporting by comparing official demand and supply surveys. Both author-institution abstracts were inspected; full articles were not retrieved. These precedents rule out novelty for coverage correction as a general idea.

3. **Vergori, Colacchio and Suppa (2025), DOI 10.1007/s40797-025-00328-3**, supplies the closest fully inspected recovery/coverage application. The study reconciles Italian supply and demand sources and treats unmeasured and underground components separately. It also warns that residual differences retain survey-method effects. The Saint Lucia paper should not infer hidden rentals, deliberate evasion or a uniform missing fraction merely from a gap between two incompatible published indicators.

4. **Gössling, Scott and Hall (2018), DOI 10.1080/09669582.2018.1529771**, examines length-of-stay changes including SIDS. **Aguiló, Rosselló and Vila (2017), DOI 10.1016/j.tmp.2016.10.008**, treats duration jointly with daily spending inside/outside accommodation. Abstracts and metadata were inspected. These are reasons to measure both trip value and night value. They do not establish Saint Lucia's marginal value of another night.

5. **Pratt (2015), DOI 10.1016/j.annals.2015.03.005**, already uses input-output, linkage and CGE approaches across small-island economies and distinguishes activity generated from income remaining locally. Author-institution abstract inspected; full article restricted. Retention is thus an established policy concern, while a current local retention parameter remains an empirical task.

6. **Duverger (2026), DOI 10.1177/13548166261433116**, is a particularly close and recent measurement-design precedent. The publisher abstract, online 5 March 2026, describes historical borrowing for visitor-spending estimation under survey budget constraints, with a diagnostic for historical/current-data conflict. Full text is restricted. Our approach must be distinguished by its treatment of structural coverage uncertainty and its reporting decision; it cannot claim to introduce budget-aware tourism statistics or claim to outperform the Bayesian estimator without an executed, fair comparison.

7. **Manski (2005), DOI 10.1016/j.ijar.2004.10.006**, **Stoye (2009), DOI 10.1016/j.jeconom.2009.02.013**, **Manski and Tetenov (2016), DOI 10.1073/pnas.1612174113**, and **Bertsimas, Brown and Caramanis (2011), DOI 10.1137/080734510**, establish the broader traditions of partial identification, decision criteria under ambiguity, decision-targeted sample design, and set-based robust optimization. The latter three have full archived text or author manuscripts. Basic product extrema, sign tests and exhaustive subset selection are applications of known mathematics, not new general theory.

## Standards that constrain the interpretation

**IRTS 2008 (United Nations and UNWTO, published 2010)** defines tourism duration and asks for consistent demand/supply classifications, private-accommodation coverage and separate reservation margins (paragraphs 3.25–3.29 and 6.31–6.58). Its nights/arrivals stay measure presumes a compatible accommodation population; applying a paid-night numerator to all border arrivals does not inherit that interpretation automatically. Multi-property travel and calendar crossings need an explicit accounting bridge.

**TSA: RMF 2008 (published 2010)** distinguishes direct tourism value added from industry value added and indirect/induced effects (paragraphs 1.15–1.16 and 4.88–4.98). **SNA 2008 (published 2009)** distinguishes domestic production from resident primary income and purchasing-power income (paragraphs 2.138–2.146). These imply three separate targets: production volume, resident income purchasing power, and net public benefit. A single retention multiplier cannot produce all three.

**The CPI Manual (2020)** requires matching the price and expenditure domains. A household CPI can be relevant to purchasing-power income but is not an accommodation output deflator. Prices paid by foreign visitors, import input prices and households' consumption basket may move differently. An increase in nominal expenditure per reported paid night may reflect changing coverage, composition or survey design rather than price or real quality improvement.

**Eurostat occupancy metadata** documents thresholds and comparability breaks even within a harmonized system. Its platform-data programme illustrates a route toward better coverage, not permission to add platform and establishment totals. **OECD (2025), DOI 10.1787/09ad7240-en**, reviews data partnerships, administrative records, transaction data and mobile positioning. Its report emphasizes validation, secure data access and lasting analytical capacity. Reported overseas cost savings cannot be treated as Saint Lucia budget quotes.

## Formal interpretation safeguards for the paper

- Distinguish an empirically supported identified set from a sensitivity set selected by the analyst. Without locally validated ranges, conclusions are conditional scenario statements.
- Label deterministic interval bounds separately from sampling confidence intervals. If a confidence set is used, state simultaneous coverage, sampling assumptions and how selection/nonresponse enters; more bootstrap repetitions do not repair an incomplete sampling frame.
- A positive-product box bound is sharp only if its endpoint combinations are jointly feasible. Accounting equalities, resource constraints, correlated parameters or shared survey weights may make rectangular bounds conservative. Show an endpoint construction for claimed sharpness.
- Separate accommodation *use* from reporting *capture*. If c denotes the share of arrivals using paid accommodation, a distinct capture fraction is required for missing establishments unless c is deliberately defined as the share generating the measured covered nights. That latter composite cannot be interpreted solely as consumer choice.
- The calendar-night identity must include carry-in/carry-out or use complete trip cohorts. Denominator compatibility is not a footnote when it controls the decomposition.
- Shapley allocation is an exact descriptive allocation of an accounting difference. It does not prove policy causation; choosing another reference or factorization can change allocated contributions.
- A measurement-bundle optimization is only as real as its mapping from each collection activity to an attainable uncertainty reduction. A single realized survey could shift an interval, not just shrink it around an assumed centre. Present assumed precision and costs as hypothetical unless demonstrated.
- If a decision boundary can be arbitrarily close to the true value, no finite fixed-precision programme guarantees a strict sign for every state. Permit an unresolved category, a materiality margin, or a pre-specified loss criterion.
- Expanding arrivals is not a welfare dominance result. Distribution across workers, small suppliers, public services and nonresident owners can change independently of aggregate receipts. Conversely, fewer nights do not by themselves prove lower real resident income.
- If expenditure for precisely the target universe is already measured, substituting that aggregate into a nights-times-yield identity cancels separately unknown coverage/yield factors. Measuring each factor may then have no value for the aggregate sign decision, though it may matter for diagnosis or policy targeting. This algebraic cancellation is standard; its local decision consequence can be useful. It fails if total visitor receipts and covered paid nights refer to different populations or periods without a validated bridge.

## Practical literature-informed design

Start with a source concordance and accommodation frame audit. Link a rotating departure survey, establishment reports and licensed/nonlicensed rental listings using encrypted establishment identifiers; do not publish personal itineraries or identifiable small-cell business results. The departure instrument should ask actual nights by accommodation type, party size, prepaid and on-island spending by product, booking channel, residence, and departure date. A reconciliation note should distinguish border arrivals from property check-ins and calendar nights from cohort nights.

A linked enterprise module can then collect tourism revenue, intermediate inputs, imported inputs, compensation paid by worker residence and operating surplus with ownership/residence distinctions. Any fiscal assessment needs measured tax collections, concessions and attributable public service/capital costs as a separate ledger. These variables support an eventual TSA and resident-benefit account; they should not be added indiscriminately to visitor spending.

For limited capacity, begin by specifying the exact publication decision, such as whether a material fall in comparable paid nights is established or whether real resident benefit can be certified above a baseline. Calculate sensitivity to each unresolved margin; price the few measurements that could move the decision; collect them; recompute; publish unresolved where warranted. This is a local operational application of established decision theory.

## Search log

All following queries were executed on 6 October 2026 through public web search. Follow-up retrieval used the publisher, official manual or author-institution record, with backward reference inspection in Mussini, Vergori and Duverger. No Scopus or Web of Science subscription search was performed, and no fabricated database hit counts are reported.

1. `tourism arrivals nights length stay decomposition structural Shapley tourism demand paper`
2. `tourism partial identification accommodation coverage measurement error bounds tourism recovery`
3. `International Recommendations Tourism Statistics 2008 overnight visitors nights paid accommodation satellite account resident income`
4. `"An index decomposition analysis of tourism demand change" authors doi`
5. `"partial identification" "tourism"`
6. `"tourism" "bounds" "measurement error" statistics`
7. `"Accommodation statistics: the current issues and an innovation"`
8. `Manski partial identification missing data bounds sample selection 1990 nonparametric bounds treatment effects pdf`
9. `Stoye minimax regret treatment choice finite samples 2009 pdf`
10. `Manski Tetenov sufficient trial size inform clinical practice 2016 sample size decision pdf`
11. `Eurostat collaborative economy platforms accommodation statistics methodological notes coverage overlaps nights 2025`
12. `"Partial identification with missing data" Manski 2005 pdf`
13. `site.unstats.un.org "Tourism Satellite Account" "direct" "indirect"`
14. `site.imf.org "Saint Lucia" "tourism" "14 percent" survey 2024`
15. `site.worldbank.org tourism small states statistics capacity visitor expenditure survey`
16. `"Unobserved tourism" "2015" "De Cantis" pdf`
17. `"Length of stay and daily tourist expenditure" "2017" doi`
18. `"price" "real income" "System of National Accounts" "gross national income"`
19. `"tourism" "partial identification" "bounds" -scribd -identification?"`
20. `"tourism" "value of information" measurement survey design`
21. `"Precise tourist spending estimates under budget constraints" pdf`
22. `site.unstats.un.org sna2008 pdf gross national income primary income nonresident enterprises resident`
23. `site.imf.org consumer price index manual 2020 household consumption deflator real income pdf`
24. `"tourism" "small states" "statistical capacity" "PARIS21"`
25. `"Manski" "2005" "Partial identification with missing data" filetype:pdf`
26. `Shorrocks 2013 decomposition procedures distributional analysis unified framework Shapley value DOI pdf`
27. `Bertsimas Brown Caramanis 2011 theory applications robust optimization SIAM review pdf`
28. `"small island" "tourism" "statistical" "survey" "cost" site.oecd.org`
29. `"The economic impact of tourism in SIDS" "Pratt" doi`
30. `"tourism" "partial identification" -scribd -researchgate -books.apple.com -books.google.com -play.google.com`
31. `"tourism" "recovery" "identification bounds"`
32. `"tourism" "measurement" "decision" "minimax"`
33. `"Sufficient trial size" pdf Manski Tetenov site.tetenov.com`
34. `"Partial identification with missing data" "manski" "pdf" -researchgate -sciencedirect -researchr -dialnet -eurekamag`

Searches with the phrase partial identification returned mostly general economics, conservation treatment effects involving tourism mechanisms, or a 2024 edited volume whose tourism chapter addresses an ecological-footprint relationship. They did not provide a directly matching recovery-certification method. Such results cannot establish absence. A 2026 unreviewed general imperfect-measurement preprint also surfaced; it was not used to claim theoretical priority.

## Archival notes

Original retrieved PDFs and HTML are in `sources/literature`; `download-manifest*.json` records successful and failed retrievals. A successful HTTP response was not counted as an article archive when its body was an error page. Text extractions are derivative working files. The Shorrocks archived manuscript is explicitly the June 1999 first draft; cite the verified 2013 publication and identify the inspected version if discussing textual details. The Stoye file is an author preprint. The Manski–Tetenov file is an accepted manuscript with a repository cover sheet. The Bertsimas coauthor-hosted file is the 2011 published article. Official manuals were published in 2009–2010 although their framework titles contain 2008.

Primary-source web references useful for manuscript verification: Mussini full article `turn84view2`; Vergori full HTML/PDF `turn53view2` / `turn75view2`; IRTS `turn57view3`; TSA `turn66view3`; Duverger abstract `turn75view0`; OECD full report `turn100view0`; Shorrocks manuscript `turn100view1`; Stoye preprint `turn68view1`; Manski–Tetenov institution record `turn98view2`; Eurostat occupancy `turn66view2`; SNA text is locally archived and inspected. Web citation IDs are for conversation tooling only, not publication references.







notes/literature-sources.json

[
  {
    "id": "IRTS2008",
    "authors": "United Nations and World Tourism Organization",
    "year": 2010,
    "title": "International Recommendations for Tourism Statistics 2008",
    "publisher_or_journal": "United Nations, Series M No.83/Rev.1",
    "doi": null,
    "url": "https://unstats.un.org/unsd/publication/seriesm/seriesm_83rev1e.pdf",
    "retrieved": "2026-10-06",
    "inspection": "Full text, relevant sections inspected",
    "locators": "Paragraphs 3.25–3.29; 6.31–6.34; 6.48–6.58",
    "established_result": "Nights and arrivals, compatible classifications, private accommodation coverage and net valuation of reservation services are established standards.",
    "novelty_limit_or_application": "The paper must audit whether Saint Lucia series satisfy these definitions; it cannot present the nights concept or need for accommodation coverage as new.",
    "archive_file": "sources/literature/irts2008.pdf",
    "sha256": "91a5c3a34bd78f701389cb6f279c0e7904655450e8d2634b71381c327516711f",
    "reference_period": "Methodological or literature source; not used as a Saint Lucia observation",
    "units": "Not applicable",
    "population": "As described in inspected source",
    "coverage": "Inspection and archive limits explicitly recorded",
    "revisions": "Snapshot retrieved on stated date",
    "missingness": "Full text unavailable where explicitly stated"
  },
  {
    "id": "TSA2008",
    "authors": "United Nations, Eurostat, OECD and World Tourism Organization",
    "year": 2010,
    "title": "Tourism Satellite Account: Recommended Methodological Framework 2008",
    "publisher_or_journal": "United Nations, Series F No.80/Rev.1",
    "doi": null,
    "url": "https://unstats.un.org/unsd/publication/Seriesf/SeriesF_80rev1e.pdf",
    "retrieved": "2026-10-06",
    "inspection": "Full text, relevant sections inspected",
    "locators": "Paragraphs 1.15–1.16; 4.88–4.98; Annexes 3–4",
    "established_result": "TSA links visitor consumption with domestic production and imports. Direct tourism value added excludes indirect and induced effects. Margins and visitor shares matter.",
    "novelty_limit_or_application": "A receipts-times-coefficient scenario is not a compiled TSA. Resident-household income and fiscal net benefit require separate accounts.",
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    "retrieved": "2026-10-06",
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    "established_result": "GDP measures resident production; GNI adjusts for primary income payable to and receivable from nonresidents. Real purchasing-power income is distinct from production volume.",
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    "established_result": "LMDI decomposes nights into arrivals, tourist mix and segment length of stay; Sardinia example shows opposing effects.",
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    "units": "Not applicable",
    "population": "As described in inspected source",
    "coverage": "Inspection and archive limits explicitly recorded",
    "revisions": "Snapshot retrieved on stated date",
    "missingness": "Full text unavailable where explicitly stated"
  },
  {
    "id": "Pratt2015",
    "authors": "Stephen Pratt",
    "year": 2015,
    "title": "The economic impact of tourism in SIDS",
    "publisher_or_journal": "Annals of Tourism Research 52, 148–160",
    "doi": "10.1016/j.annals.2015.03.005",
    "url": "https://doi.org/10.1016/j.annals.2015.03.005",
    "retrieved": "2026-10-06",
    "inspection": "Author-institution abstract and metadata inspected; full text restricted",
    "locators": "Abstract",
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# Independent mathematical and numerical audit

Audited `methods_analysis.py` and `data/methods_results.json`. No source files were changed. Independent recomputation used Python's `math` and `itertools` rather than the script's NumPy/SciPy calculation paths for the box and discrete optimization.

## Results confirmed

- Constructive two-world example is internally coherent when nights and trips have compatible periods (or the timing residual is set to zero). Published arrivals rise from100,000 to110,000; published nights fall from1,000,000 to900,000. Real resident factor income changes by−18.181818% with stable capture, or+9.090909% with final capture0.75. These are simulated economies, not national estimates.
- Independent rectangular ratio bound: [0.48410729055890334,1.6208939489774405].
- Under the hypothetical compatible-receipts ratio1.10, independent substitution gives [0.6473076923076923,1.2100000000000002], matching the constrained log-linear program. The equality constraint is feasible with the stated capture/yield ranges.
- Initial full log-width is1.2084265395271072. The most precise action combination reduces this to0.06042132697635536 at66 hypothetical person-days.
- For strict width less than log(1.10), the least-cost schedule is66 person-days with actions[2,2,2,2,2]. Every cheaper schedule has width at least0.11889025660846349, which fails the target.
- For strict width less than log(1.20), the least-cost schedule is54 person-days with actions[2,2,1,2,2]. Every cheaper schedule has width at least0.20461425317163073, which fails the target.
- A width below log(1.05) is unattainable under this menu, including the most expensive schedule. This is a useful failure case and should be reported.
- Exhaustive enumeration covers all3^5=243 schedules. The budget frontier is correctly defined, including no-action feasibility at zero cost. All costs and width reductions are hypothetical by design.
- Level bounds for the additive omitted segment and net-cost examples are correct. The net ratio example is interpretable only because its constructed baseline net benefit is positive; the general method should retain differences when that condition fails.

## Required interpretation caveats

1. The simulation draws **n completed respondents**, not n initially contacted or sampled visitors. Its response probabilities define the synthetic respondent population. A plot/table must label n accordingly.
2. The oracle estimator is a normalized inverse-probability/Hájek estimator. It is consistent here, but it is a finite-sample ratio estimator, not exactly unbiased. Observed biases of about−0.384/+0.352 at n=200 and−0.104/+0.119 at n=800 fit that interpretation. The unweighted respondent estimator retains a bias near−60/+60 as n increases.
3. The oracle response propensities are supplied by the experiment. The result does not establish that actual Saint Lucia survey weights can eliminate unobserved selection.
4. Log separation log(1.10) refers to H≥1.10 or H≤1/1.10 when stated symmetrically in log space. It is not exactly the same as H≥1.10 or H≤0.90. Using log(1.10) is a sufficient precision target for either a rise or fall of at least10% in ordinary percentage terms, but the exact log-symmetric threshold has a9.09% lower-side decline.
5. All measurement widths in the script are **full** log widths. Do not call them half-widths.
6. The initial width box includes dependence-sensitive variables. Receipt substitution correctly removes artificial capture/yield variation once their product is known. The independent box is sharp only under its stated jointly feasible Cartesian-product assumption.
7. The measurement design guarantees a maximum uncertainty width only under the supplied action-width guarantees. It does not guarantee any particular post-measurement centre or favorable recovery conclusion.
8. A real survey's interval-width menu would need validation against sample design, nonresponse, frame errors and coefficient estimation; hypothetical days are not a CSO cost estimate.
9. The empirical anchor2.41/2.79 uses rounded official numbers. The calculation's ±0.005 million rounding interval is an expressly assumed nearest-rounding convention, not publisher-certified uncertainty.
10. For the two-world example, r=.8 must retain the constructed nonnegative resident-factor-income interpretation, excluding inconsistent tax/CFC treatment. It is not an unrestricted national-accounts identity or a Saint Lucia retention estimate.

## Audit conclusion

No computational or mathematical correction is required. The interpretation caveats above should be incorporated in captions, methods and limitations. The result established is an auditable conditional precision design and an applied accounting/measurement demonstration; no general-method novelty claim is justified merely by these calculations.
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# Methods and proofs: tourism recovery with incomplete coverage

Prepared for the Saint Lucia paper. These are original working derivations and a proposed implementation architecture. The accounting identities, interval arithmetic, Shapley allocation and finite cost optimization are established techniques; none should be presented as a new general theorem or a new decomposition method. A defensible contribution is their source-audited, decision-specific integration and the actual Saint Lucia findings.

## 1. Statistical populations come before the identity

Use a trip as the observational unit. Count person-nights, not room-nights. A person occupying a room for seven nights contributes seven person-nights; two such people contribute fourteen person-nights but may occupy only seven room-nights. One person can contribute nights in several accommodation classes during a trip. A paid-night numerator and an all-stay-over-arrival denominator need not describe the same subset.

For arrival cohort t, let A_t be the number of qualifying arriving persons/trips. For member i let b_i be all paid person-nights in the destination during that trip, including nights outside calendar period t. Let n_t count cohort members with b_i>0. Define c_t=n_t/A_t and L_t=(sum b_i)/n_t when n_t>0. The cohort's paid nights are

\[
B_t^{cohort}=\sum_{i\in C_t}b_i=A_t c_t L_t.
\]

This is an exact identity by construction. It says nothing about causation. L_t is mean paid nights per paying trip, not automatically mean total duration per stay-over visitor. A trip may mix paid accommodation, an unpaid family stay, and nights outside the destination.

If the numerator is restricted to a stated surveyed accommodation class, replace b_i with nights in that class and define c and L consistently. That c is a share using the covered class. It must not simultaneously be interpreted as the share using any paid accommodation.

### Proposition 1: cohort-to-calendar reconciliation

Let I_t be covered nights occurring in calendar period t from trips that arrived before t. Let F_t be covered nights after the end of t belonging to trips that arrived during t. When each covered night is assigned once to its trip and calendar date,

\[
B_t^{calendar}=A_t c_t L_t+I_t-F_t.
\]

**Proof.** Partition nights in calendar period t by whether their trip arrived before t or during t. The former contribute I_t. The complete covered nights of the latter cohort total A_t c_t L_t; F_t of those occur after period t. Subtract F_t and add I_t. No other trip can contribute a night in t. □

This also applies to a matched seven-month period. Matching months does not set the boundary residual to zero. Summing adjacent months cancels carry terms only under a coherent trip accounting system. With stay dates, the residual is directly reconstructible; without them, it is an uncertainty, not a residual to assign to shorter stays.

### Capture and demand are different quantities

Let B_t be all paid calendar person-nights in a specified destination/population. Let O_t be the published captured count. If it is an actual partial enumeration with no false positives or duplicates, define k_t=O_t/B_t, giving O_t=k_t B_t and 0<k_t≤1. This k_t is a *night-weighted capture fraction*. It is distinct from the visitor-level paying share c_t. More high-duration accommodations entering the frame can raise k without changing c.

The relation O=kB is a transparent sensitivity model, not a claim that Saint Lucia's published series has a known capture shortfall. Published statistics may be survey-expanded estimates rather than raw captured counts. In that case k is an effective multiplicative measurement factor, which can exceed one. The paper must select the correct interpretation, retain its uncertainty, and not silently assume the official estimator is a simple census undercount.

If duplicates or reporting errors matter, O=kB+e is a more appropriate measurement equation. A multiplicative-only model does not cover arbitrary e. With bounded e and O−e>0, replace B by (O−e)/k. If O−e can be nonpositive, use level bounds and report that the positive log model fails.

## 2. What can be decomposed with the released data?

With only A_t and O_t available, define J_t=O_t/A_t. This yields O_t=A_t J_t exactly for A_t>0. Call J **published paid-night intensity per arrival**. Do not call it average stay. It jointly reflects paid use, frame coverage, duration, market mix, measurement and timing.

### Proposition 2: exact symmetric two-factor allocation

For any two periods with A_0,A_1>0 and finite O_0,O_1, define

\[
\phi_A=(A_1-A_0)(J_0+J_1)/2,\qquad
\phi_J=(J_1-J_0)(A_0+A_1)/2.
\]

Then \(O_1-O_0=\phi_A+\phi_J\).

**Proof.** Expand both right-hand products. The cross terms A_1J_0 and A_0J_1 cancel; the remaining terms are A_1J_1−A_0J_0. The two allocations average the two possible replacement orders, so each receives half the interaction term ΔAΔJ. □

Report these contributions in person-nights and, if helpful, as a percentage of O_0. A negative contribution does not identify a cause. The procedure remains valid at O_t=0 because J_t=0 is defined when A_t>0. If A_t=0, J_t is undefined. Do not manufacture J_t=0 merely to run the decomposition. Aggregate to a period with positive arrivals, restrict the descriptive comparison, or retain an explicitly defined full cell model; explain the choice.

### Expanded factor allocation only when its inputs exist

For a coherent cohort with market shares s_mt, paying shares c_mt and paid lengths L_mt,

\[
B_t^{cohort}=A_t\sum_m s_{mt}c_{mt}L_{mt},\qquad \sum_m s_{mt}=1.
\]

This representation supports four blocks: arrivals A; the entire share vector s; the entire paid-use vector c; and the entire length vector L. Replacing s as a vector preserves its sum-to-one restriction. Define f(A,s,c,L) by the displayed expression. For block j among K blocks the exact Shapley allocation is

\[
\phi_j=\sum_{S\subseteq N\setminus\{j\}}
\frac{|S|!(K-|S|-1)!}{K!}
[f(x^{S\cup\{j\}})-f(x^S)],
\]

where x^S takes period-1 values for blocks in S and period-0 values otherwise. Summing over j telescopes along every permutation; averaging gives Σφ_j=f(x_1)−f(x_0). An additional timing term contributes Δ(I−F) separately. Multiplicative measurement factors can be included only after the relation between the source's estimator and the cohort/calender population is justified.

Zero shares create an identification problem, not just an arithmetic issue. If a market has no visitors in one period, its conditional mean L or paid share c may not be observed for that period; Shapley hybrid evaluations can require precisely that absent conditional quantity. Any imputation then changes the allocation. Either work with observable market cell totals, combine cells, report allocations over explicitly bounded missing conditionals, or omit the unidentified expanded decomposition. A level-product Shapley formula avoids logarithmic zero singularities, but it does not recover nonexistent input data.

## 3. An accounting bridge to resident benefit

Use the paid-stayer segment first and keep other visitor populations outside it until measured. For each t, define:

| Symbol | Meaning and required boundary |
|---|---|
| O_t | Published paid person-nights for the stated destination and period |
| k_t | Night capture/measurement factor, as defined above |
| y_t | Compatible destination receipts per true paid person-night, for the same paid-stayer segment |
| E_t | Those destination receipts, E_t=(O_t/k_t)y_t |
| v_t | Direct domestic gross value added attributable to the segment divided by E_t |
| r_t | Gross factor income accruing to residents divided by that direct GVA, with its treatment of depreciation explicit |
| P_t | A specified price index used for the stated real-income comparison |
| G_t | Real resident factor-income accounting construct, G_t=E_t v_t r_t/P_t |

The exact practical meaning of v depends on valuation boundaries: purchaser versus basic prices, foreign booking fees, imports and pass-through transport must be reconciled. It is not a free-standing universal retention coefficient. Direct visitor purchases and direct GVA are not the same thing. A foreign-owned hotel can create domestic GVA; the ownership of its capital income is a separate national-income issue.

To use 0≤r≤1, construct r as resident factor compensation contained in the same GVA denominator, excluding government taxes from its numerator and stating whether consumption of fixed capital is excluded. This is not automatically disposable household income: corporate saving, taxes, transfers, distribution across households and the chosen deflator remain relevant. If the desired income concept includes net cross-border flows outside that denominator or subsidies that make the ratio exceed one, do not force r into [0,1]. Use the appropriate unconstrained or additive accounting relation instead.

The product model is a bounded accounting device, not an estimated Saint Lucia TSA. It cannot identify national resident income without measurements of v and r. Non-paid visitors, cruise/excursion visitors, and other omitted tourism production require an additional term U_t, with its own boundary and evidence. Total real resident factor income is G_t+U_t, not G_t multiplied by an unexplained economy-wide factor. Express U_t in the same real currency and base-year units as G_t, or state its separate conversion.

Keep indirect GVA separate and count it once. Supplier turnover is not additional value added on top of supplier wages and profits. Imports embodied in inputs belong in the production accounting; nonresident dividends are a primary-income flow. Subtracting both from gross receipts may be appropriate in a fully reconciled account, but subtracting them again after v and r have already accounted for them is double counting.

Net public resource costs C_t belong outside the positive product and must be expressed in the same real currency and base-year units as G_t before subtraction. Define an explicitly scoped net-benefit construct N_t=G_t+U_t−C_t only after separating actual resource costs, taxes, subsidies and transfers. Foregone tax revenue is a fiscal concept, not automatically an equal social resource cost. Do not count taxes in G and then subtract or add them again inconsistently. Negative N values are possible, so changes in N should normally be expressed as differences.

The price index must match the claim. Deflating visitor receipts by an accommodation price index estimates a volume-related tourism measure. Deflating resident income by a household consumption index addresses purchasing power. A GDP deflator concerns domestic production. These are different questions and can produce different recovery classifications.

## 4. Sharp positive-ratio bounds and their limits

Assume positive factors and positive G_0. Write observed ratio o=O_1/O_0 and uncertain ratios K=k_1/k_0, Y=y_1/y_0, V=v_1/v_0, R=r_1/r_0, Q=P_1/P_0. Then

\[
H=G_1/G_0=o\,YVR/(KQ).
\]

The uppercase R denotes the resident-factor-income share ratio, not a return on investment.

### Proposition 3: sharp rectangular bounds

Suppose each of K,Y,V,R,Q has a strictly positive closed interval and every point in their Cartesian product is economically admissible. Then the identified interval is exactly

\[
H_L=o\frac{Y_L V_L R_L}{K_U Q_U},\qquad
H_U=o\frac{Y_U V_U R_U}{K_L Q_L}.
\]

**Proof.** The product increases in Y,V,R and decreases in K,Q. Therefore all admissible values lie between the displayed corners. Both corners belong to the assumed Cartesian product, so each bound is attainable. Continuity and connectedness imply all intermediate values are attainable. □

These are scenario or identification bounds conditional on the stated assumptions, not confidence intervals. The intervals must not be selected to make the preferred political conclusion pass. If coverage ratios come from bounds on each period's fraction, retain any known joint restrictions; if none are known, every assumed ratio still must be feasible for some admissible pair of fractions.

With dependent factors, the corner calculation remains an outer bound when each marginal interval is valid, but can be conservative. It need not be sharp because a selected corner may be impossible. If the joint feasible set is represented by linear constraints in log factors, calculate the minimum and maximum of log H with a linear program. If constraints are nonlinear, perform the corresponding constrained optimization and establish global extrema or label numerical bounds conservative. Unknown dependence is not evidence of independence.

### Proposition 4: substitute observed receipts before planning measurements

If compatible receipts E_t are measured and satisfy O_t=k_t B_t and y_t=E_t/B_t, then

\[
G_t=E_t v_t r_t/P_t.
\]

Under uncertainty separable between (E,v,r,P) and k, additional information about k alone leaves the feasible values of G unchanged.

**Proof.** Substitute y=E/B and B=O/k into G=(O/k)yvr/P; B cancels exactly. Under the separability assumption, the feasible projection on (E,v,r,P) is not changed by restricting k. The image of that projection under the displayed formula therefore does not change. □

This is an accounting substitution result, not a novel economic theorem. Its practical value is decision discipline. Once compatible total receipts are known, independent uncertainty assigned to both nights and spending per night can double count a common denominator. Coverage audits may remain crucial for explaining accommodation patterns and validating the expenditure survey, but do not mechanically improve an income bound. If survey weights, receipts or income coefficients depend on k, separability fails and the audit can improve the bound through those links.

### Additive segments and signed costs

If G_t, U_t and C_t have interval bounds with a jointly rectangular level uncertainty set, the sharp bound for ΔN is

\[
[G_{1L}+U_{1L}-C_{1U}-G_{0U}-U_{0U}+C_{0L},\quad
G_{1U}+U_{1U}-C_{1L}-G_{0L}-U_{0L}+C_{0U}].
\]

This follows from monotonicity and corner attainment. If all that is known is G_0∈[g_L,g_U], H∈[h_L,h_U] and ΔC∈[d_L,d_U], with no U and a rectangular set in these three variables, bound ΔN=G_0(H−1)−ΔC by evaluating the four products g(h−1). The lower endpoint is their minimum minus d_U and the upper is their maximum minus d_L. Choosing g_L mechanically for a lower endpoint is wrong when H−1 is negative. The rectangular assumption in (G_0,H,ΔC) is additional; it need not follow from a rectangular set in period-specific factors.

If G_0 is zero, a growth ratio is undefined. If a factor can be zero, the level product bound remains valid, but logarithms and finite log-width optimization do not. If a net public benefit is negative, percentage recovery is usually misleading; report the absolute change and the component bounds.

## 5. Decision-focused minimum measurement

Let z=log H and absorb the reciprocal signs into x_j. Then

\[
z=\log o+\sum_jx_j,\qquad x_j\in[l_j,u_j].
\]

For the independent log box, the full width W=Σ_j(u_j−l_j) is exact. The centre M=log o+Σ_j(l_j+u_j)/2 is a scenario midpoint, not an expected value or probability statement. An interval wholly above zero establishes growth conditional on the factor bounds; an interval wholly below zero establishes decline. A bound crossing zero establishes that the available assumptions do not identify the sign.

Set the decision threshold τ in log units. For any positive growth threshold g*, τ=log(1+g*). A protocol might instead compare real resident income with its baseline (τ=0). Specify the target before interpreting the output.

Suppose measurement j has a finite menu of actions a∈A_j, cost c_j(a), and a justified guaranteed posterior log interval width w_j(a). Its centre is unknown until data are collected. Include the no-action option. Then a least-cost design for a declared precision ε solves

\[
\min_{a_1,\ldots,a_m}\sum_jc_j(a_j)
\quad\text{subject to}\quad\sum_jw_j(a_j)\le\epsilon.
\]

Alternatively, for fixed budget K minimize Σ_jw_j(a_j) subject to Σ_jc_j(a_j)≤K. Enumerating every combination of a small menu gives a globally optimal answer; report the entire feasible frontier. A benefit-per-cost ranking alone is not an exact solution to a discrete knapsack problem. If common fixed costs, joint surveys, overlapping information or correlation matter, encode those constraints and action bundles rather than falsely adding costs and width reductions.

### Proposition 5: precision certificate

If each selected action honestly guarantees its factor's posterior width for every possible returned observation, and the joint posterior set is contained in the Cartesian product of those intervals, the posterior log-income ratio interval has width at most Σ_jw_j(a_j). It equals that width only when the full Cartesian product remains feasible. Exhaustive enumeration of all admissible action combinations yields a globally least-cost design for the stated precision constraint.

**Proof.** Width of a sum over the full product equals the sum of marginal widths; restriction of the feasible set cannot enlarge its image. Enumeration compares every feasible candidate under the given costs, so no cheaper feasible candidate is omitted. □

This certificate concerns precision under the assumed data-production guarantees. It does not prove that a survey of a given sample size will achieve that bound. Sampling intervals require their own coverage guarantees, and bias/frame error must be addressed separately. If using simultaneous confidence sets, state the joint coverage method. A box of individually 95% confidence intervals is not automatically a 95% joint confidence set.

### Proposition 6: what precision can and cannot guarantee about a sign

Suppose the true z lies at least δ>0 from τ, and a valid posterior interval containing z has full width W<δ. The interval must lie wholly on the correct side of τ.

**Proof.** If z≥τ+δ, its lower bound L satisfies L≥z−W>τ. If z≤τ−δ, its upper bound U satisfies U≤z+W<τ. □

Absent further restrictions, this precision requirement is sharp: if W≥δ, the valid interval [τ,τ+δ] contains a value δ above the threshold but does not lie strictly above it. More fundamentally, without a minimum-distance assumption, no positive finite width can guarantee a growth/decline classification for all possible true values near the threshold. If z=τ, even exact measurement cannot establish a strictly positive or negative difference.

Consequently, a measurement budget cannot honestly promise a favorable sign. It can promise a validated maximum uncertainty width under specified assumptions. Showing which actions would certify growth while holding current interval midpoints fixed is a *conditional* exercise. Recenter all intervals using the actual new observations before issuing a recovery verdict.

## 6. Suggested executed experiments

The parent analysis script should include the following with explicit seeds and complete inputs. None of the hypothetical values below is an estimate of Saint Lucia's retention, coverage or spending.

### A. Verified annual two-factor allocation

Run the exact A,J Shapley allocation for 2019→2025 and 2024→2025 using one common vintage of official annual A and O. Paid nights are rounded to 0.01 million, so contributions based on them inherit rounding. Recompute at the ±0.005 million rounding limits if seeking an uncertainty band. Do not reverse engineer a precise national count from a rounded published value. Use a pre-declared conventional rounding interval and state if the publisher does not document its rounding rule.

### B. Observational equivalence under capture changes

Normalize initial true nights B_0=100, capture k_0=0.80 and observed O_0=80. Set the observed ratio to the verified annual paid-night ratio o. Construct three possible true ratios b in {0.80,1.00,1.10} with B_1=100b, O_1=80o and k_1=O_1/B_1. All examples are feasible if k_1≤1. The same observed published decline can then coexist with a true decline, no change or true growth. This demonstrates nonidentification given unknown capture; it does not establish that capture changed in Saint Lucia. Also show stable k implies the observed true-night ratio exactly.

### C. Selective survey response

Use an equal-proportion synthetic population spending 100 or 300 units per day. The true population mean is 200. With response probabilities 0.8 for low spenders and 0.2 for high spenders, the respondent-population mean is 140. Reverse the probabilities and it is 260. Repeat random sampling/response at n=200 and n=800 over a fixed, declared number of Monte Carlo replications. Increasing n reduces sampling variance but not selection bias in the unweighted respondent mean. Compare to an oracle inverse-probability method; label propensities as known by design, unavailable automatically in practice.

For a Horvitz–Thompson estimator, draw n initial persons, observe response R_i and spending if responding, and use n^−1Σ_i R_iY_i/p_i. This is unbiased under the synthetic known-response model. A normalized inverse-probability/Hájek respondent mean has a different finite-sample ratio property and must be named separately. Replications with no respondents require a declared handling rule for the naive mean. Report Monte Carlo standard error for estimated bias/RMSE if useful; do not describe Monte Carlo replications as observed Saint Lucia visitors.

### D. Hypothetical income sensitivity

Use the verified observed O ratio only as a scale. The following factor-ratio box is illustrative:

| Factor ratio | Lower | Upper |
|---|---:|---:|
| K: capture/measurement | 0.85 | 1.05 |
| Y: receipts per true paid night | 1.00 | 1.45 |
| V: direct GVA per receipt | 0.85 | 1.10 |
| R: resident factor-income share | 0.90 | 1.10 |
| Q: price index | 1.10 | 1.30 |

These ratios can all be realized with initial fractional k,v,r levels of 0.70, keeping the relevant final fractions below one. The baseline value 0.70 is only a feasibility construction, not an empirical retention coefficient. Price/yield levels are positive. Compute exact corner bounds and constrained versions where measured receipts impose the cancellation equality. Display the growth/decline threshold as a function of combined yield/retention growth and the price factor. Do not confuse the scenario envelope with a data-estimated confidence band.

### E. Minimum measurement frontier

Construct a small, openly hypothetical cost/action table and enumerate all combinations. Use full log widths, not confidence levels. Compare exact optimization with a greedy gain-per-cost ordering only if the comparison illuminates a real failure case. Costs must be labelled planning units or hypothetical EC dollars; do not manufacture a CSO budget estimate. Report the posterior precision target, the cheapest bundle, the remaining width and whether the bundle changes when one has already measured compatible receipts E. For any fixed-centre display include a prominent conditional-centre note. A preferable main graph is the cost–uncertainty frontier, which makes no ex-ante claim about the eventual sign.

## 7. Executable guidance linked to the mathematical result

1. **Statistical release steward:** publish one period-matched table with arrivals, person-nights, visitor spending, frame version, estimation method, revision flags, release date and denominator notes. Maintain separate columns for measured observations and unresolved political claims.
2. **Accommodation frame team:** construct a nonpublic crosswalk of registered properties, survey units, platform listings and duplicate operators. Audit inclusion probabilities and occupancy reporting. Do not equate every platform listing with a distinct operating room or dwelling. Publish aggregate coverage diagnostics without addresses or operator identifiers.
3. **Visitor survey team:** collect accommodation class and mixed stays, arrival/departure dates, actual nights, market, party size, spending categories, prepayments and booking channel. Record response rates and weights by core strata. Night and receipt variables must share the same trip and time definition before an intensity is interpreted.
4. **National accounts team:** reconcile receipts to direct GVA through the supply-use/TSA boundary. Until that bridge is supportable, publish the uncertain conversion instead of a false precise national multiplier.
5. **Resident-benefit team:** obtain resident payroll/compensation and capital-income ownership aggregates through lawful data-sharing. Distinguish factor income, disposable household income and public revenue. Publish distributional indicators as well as national aggregates.
6. **Decision meeting:** choose the policy threshold and admissible uncertainty target, use the feasible measurement frontier, commission the chosen measurements, then update the bounds with observed results. If the interval still spans the threshold, use reversible pilots with predefined outcomes and a review date. Do not treat the unresolved sign as a reason to stop collecting evidence or as proof that tourism has failed.

## 8. Claims to avoid in the paper

- A fall in O/A establishes shorter total visitor stays.
- An independent-corner envelope is a confidence interval.
- A multiplicative night-capture factor is the verified official survey process.
- More arrivals establish more domestic GVA or resident purchasing power.
- A planned survey is guaranteed to show growth.
- A known-propensity synthetic correction works without comparable response information in practice.
- Receipt growth divided by CPI is tourism volume growth.
- Supplier sales, domestic GVA and resident income are interchangeable or additive.
- A two-endpoint comparison estimates any government's causal effect.
- Standard interval arithmetic or Shapley accounting is an unprecedented theoretical discovery.
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    "author": "Michel, Kevin L.",
    "year": 2026,
    "title": "Incentives by Order: A Census of Published Firm-Specific Tax-Concession Instruments in Saint Lucia,2004–2025",
    "version": "August2026",
    "publisher": "Saint Lucia Policy Analysis",
    "doi": "10.5281/zenodo.22094482",
    "url": "https://saintluciapolicy.org/research/incentives-by-order/michel-incentives-by-order-2004-2025.pdf",
    "archive": "sources/policy/concessions.pdf",
    "pages_inspected": [
      1,
      2,
      3
    ],
    "cite_pages": "2–3",
    "supported_use": "Use a maintained instrument/award register, amendment/revocation links and confidential connection to actual tax-benefit use as the next step toward fiscal evaluation.",
    "limits": "Census unit is published instrument, not project, economic beneficiary, money granted, tax revenue forgone or causal effect. Current manuscript reports1017core/701tourism-linked instruments; oldmemory180isnotthisresult. Prefer nonnumeric reference if not incorporating/rechecking its dataset.",
    "sha256": "61f0c96aed8f60ca4092af8beffc07323aba399be3f6203bcbd8edbb67fe4af0",
    "retrieved": "2026-10-06",
    "fulltext_status": "PDF downloaded; relevant sections inspected",
    "doi_resolution_status": "DOI supplied by user and verified in PDF; DOI resolver itself unavailable through web tool"
  },
  {
    "id": "Michel2026Employment",
    "author": "Michel, Kevin L.",
    "year": 2026,
    "title": "From Output Recovery to Employment Gains: Sectoral Employment Intensity and Uneven Labour-Market Recovery in Saint Lucia,2008–2025",
    "version": "1.0,11 August2026",
    "publisher": "Saint Lucia Policy Analysis",
    "doi": "10.5281/zenodo.21908801",
    "url": "https://www.kevinmichel.com/research/papers/saint-lucia-output-recovery-employment-gains/michel-2026-saint-lucia-growth-to-jobs.pdf",
    "archive": "sources/policy/employment.pdf",
    "pages_inspected": [
      1,
      2,
      3,
      8,
      26,
      27,
      28,
      29
    ],
    "cite_pages": "26–29",
    "supported_use": "Avoid automatic conversion of production gains into jobs or household benefits; require hours, earnings, coverage and classification bridges in the tourism recovery dashboard.",
    "limits": "Matched annual sector output/employment panel ends2024;2025extensions have distinctwindows. Descriptive sector decomposition doesnot identify causal tourism employment multipliers or currentresidentincome.",
    "sha256": "2f2aeda3ae7dbf6d3b3b57d88414f175d3774d2ccdc866ac7161f44f352ad859",
    "retrieved": "2026-10-06",
    "fulltext_status": "PDF downloaded; relevant sections inspected",
    "doi_resolution_status": "DOI supplied by user and verified in PDF; DOI resolver itself unavailable through web tool"
  },
  {
    "id": "Michel2026PITONS",
    "author": "Michel, Kevin L.",
    "year": 2026,
    "title": "The PITONS Standard: Public Value, Delivery and Learning for Saint Lucia",
    "version": "1.0,evidence cut-off20 August2026",
    "publisher": "Saint Lucia Policy Analysis",
    "doi": "10.5281/zenodo.22080931",
    "url": "https://saintluciapolicy.org/pitons-standard/the-pitons-standard-v1.0.pdf",
    "archive": "sources/policy/pitons.pdf",
    "pages_inspected": [
      1,
      2,
      4,
      5,
      19,
      69
    ],
    "cite_pages": "2,4–5,19",
    "supported_use": "Versioned decision record, named operating owner, maintainable service acceptance and predefined adapt/scale/hold/stop/close decisions for a staged statistics programme.",
    "limits": "Independent proposed standard. No legalpower, spendingauthority or governmentadoption; expressly prohibits a composite PITONS score.",
    "sha256": "63e5011d478f32379a9802a89f31e4e00e6a54f9fae9a5a25e9c55475c9d04b2",
    "retrieved": "2026-10-06",
    "fulltext_status": "PDF downloaded; relevant sections inspected",
    "doi_resolution_status": "DOI supplied by user and verified in PDF; DOI resolver itself unavailable through web tool"
  }
]
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# Policy and economic-accounting audit

Research cut-off: 6 October 2026. Prepared for the tourism recovery paper. All proposed targets, thresholds and milestones below are design recommendations, not observations of programmes already adopted. No agency has been contacted and no privileged administrative microdata were accessed.

## Main practical finding

Saint Lucia need not begin by inventing another tourism dashboard institution. The enacted Tourism Development Act, No. 1 of 2024, already provides a Tourism Information Database and operator-information machinery (Part VIII, ss.146–148). The immediate programme should make that architecture usable for statistical reconciliation, with CSO methodological control, rather than put promotional arrivals and provisional expenditure beside one another without compatible populations.

**Legal qualification:** the original Act was assented 6 March and published 14 March 2024. Its s.1(2) requires a commencement order. The official 15 April 2024 Gazette lists SI 48/2024, Tourism Development Act (Commencement) Order; a subsequent government legislative notice expressly describes commencement on 15 April 2024. The full SI48 body was not recovered. A 23 June 2026 government order paper lists a Tourism Development (Amendment) Bill. The retrieved NPC 2026 Acts index did not expose the subsequent legislative disposition. Therefore this study establishes the enacted 2024 architecture and evidence of commencement, **not a certified consolidated statement of all powers currently in force**. A signed amendment/commencement/data-sharing review is the first implementation deliverable, before compulsory new collection or administrative linkage. That review is a bounded task, not an excuse to postpone statistical metadata publication.

The 2024 Act's s.146 covers collection, recording, management, analysis and dissemination; monitoring trends and operators; and monitoring incentives. Section 147 permits specification through Gazette notice of sectors, information, period, form and manner. Listed fields include geography, service classification, employment, and approved-operator revenue/expenditure. Section 148 concerns approved-operator investment information and specifies a notice process. Do not turn this into a blanket claim that any public analyst may acquire or disclose tax, payroll or border records.

Section 151 requires confidentiality oaths and restricts disclosure/access by committee/board members and technical departmental staff. Its exceptions are expressly worded; the summary/statistical exception refers to committee-member identity in the text and is not a general licence to publish identifiable businesses or visitor data. The CSO's privacy notice separately affirms obligations under the Statistics Act. Apply the relevant legal framework to each proposed transfer, purpose, retention period and release. Public products should contain disclosure-reviewed aggregates and reproducible methods, not protected raw records.

## Economic-accounting section suitable for manuscript

### Keep five quantities separate

1. **Visitor expenditure** measures purchases within a defined visitor population and accounting boundary. A gross package price is not necessarily the value of output produced in Saint Lucia. International transport, imported services, booking commissions and the purchaser/basic-price bridge must be allocated consistently. Cruise, yacht, student, overnight and same-day visitor expenditure cannot be divided indiscriminately by stay-over arrivals or paid accommodation nights.
2. **Tourism direct gross value added (TDGVA)** is the production value added generated directly in supplying internal tourism consumption. TSA tables 5 and 6 reconcile demand to domestic supply. Accommodation-and-food-services GVA is a useful industry indicator but is neither all tourism nor exclusively visitor demand. TDGVA is not equal to visitor spending, hotel turnover, wages, or the GVA of all tourism-characteristic industries.
3. **Tourism direct GDP** adds attributable net taxes on products and imports to TDGVA at basic prices. Other taxes less subsidies on production already enter the income composition of GVA; avoid adding them a second time. Taxes on income are distributional flows, not another layer of production. A fiscal account should separately identify actual receipts, relief relative to an explicit tax benchmark, administration costs and public-service costs.
4. **Income accruing to residents** requires a further institutional/ownership account. A resident hotel remains a domestic producer when its owners live abroad. Its GVA contributes to domestic production. Nonresident primary-income accrual changes national-income attribution; it does not erase the output already produced. Include reinvested direct-investment earnings where applicable, not only cash dividends sent abroad. The SNA identity is GNI = GDP + net primary income from the rest of the world. Tourism attribution of those income flows requires evidence, not subtraction of the entire national BOP income debit. Household disposable income then requires sector allocation, taxes and transfers; national income is not automatically household cash income.
5. **Real household purchasing power** depends on household-relevant prices. A production-volume measure should use compatible national-accounts deflators or volume methods. CPI can deflate household money-income flows for a stated consumption interpretation, but dividing tourism receipts by CPI does not produce real tourism GVA. Match price periods to flows: annual-average income needs an annual-average price benchmark; a December-to-December CPI change is a different object.

The TSA recommendations define TDGVA and direct GDP, distinguish them from industry GVA, and require separate modelling for indirect and induced effects (UN et al., 2010, paras.4.88–4.98, pp.46–48; Annex 6). BPM6 paras.11.33–11.43 cover reinvested earnings. These are accounting standards, not findings that Saint Lucia already publishes a fully reconciled TSA or a tourism resident-income account.

### Avoid the double-counting traps

- At producer level, output less **all intermediate consumption**, domestic and imported, gives value added. If a hotel buys EC$1 of local food, the supplier's sale is not another EC$1 of final domestic benefit. The supplier's own value added can enter an indirect-effects account after its inputs are deducted. Do not add the supplier turnover, the supplier wages and profits, and the hotel value added as independent benefits.
- At purchaser prices, expenditure may contain product taxes and distribution margins. Build one supply-use bridge. Never subtract an imported package component from spending and then subtract it again as an intermediate import from the already adjusted domestic output.
- A fee paid by a resident hotel to a nonresident platform can be an imported intermediate service. A platform fee paid directly by the visitor can sit elsewhere in the transaction boundary. Collect invoice/contract facts before assigning it. Foreign ownership by itself does not make the hotel's entire turnover an import.
- Profits paid or imputed to nonresident owners are primary-income flows. Imported food and booking services are goods/services flows. Label both as distinct, rather than applying an undifferentiated 'leakage' deduction.
- Foreign-owned firms can generate resident wages, local supply opportunities and taxes. Locally owned firms can import extensively. Ownership and import content answer different questions.
- Corporate income taxes, consumption taxes and tax concessions are not interchangeable. Do not subtract forgone tax once in a retention coefficient and again from a fiscal-benefit total. Tax expenditures are counterfactual revenue estimates under a chosen benchmark, not cash grants and not recoverable revenue forecasts.
- A public cost-benefit account is not GDP minus government spending. Taxes may be transfers within the resident welfare boundary; public inputs use real resources; congestion and environmental damage need their own valuations or physical constraints. Present separate production, resident-income, fiscal and service ledgers before any welfare synthesis.
- A nonnegative 'resident share' constrained to [0,1] is a maintained modelling assumption about a stated positive income pool, not a universal SNA identity. Net income, losses and cross-border receipts can invalidate that convenient share representation. Report the scope and failure case.

### What this study can and cannot estimate now

The public record supports a physical recovery audit and conditional sign tests. It does not identify a contemporary national 'retention rate' merely by taking historical SLPA coefficients or comparing arrivals with nights. The older tourism domestic-value-added material is an illustrative model; its assumed coefficients do not become observations through reuse. A bounded multiplicative exercise can still show the yield, coverage, price or resident-share movement required to reverse a claim, provided its inputs remain explicitly conditional and its target is named.

Do not offer an empirically estimated current DVA or resident-income level if the supply-use, primary-income and microdata bridges are absent. Instead publish the missing bridge, a scenario range with its assumptions, and the exact measurement that would narrow it. This is substantively useful: it tells a policy owner what evidence distinguishes an arrivals recovery from a resident-benefit recovery.

## IMF survey-method audit

Primary report: IMF (2025), *St. Lucia: Technical Assistance Report—Report on External Sector Statistics Mission (October 28–November 1, 2024)*, Technical Assistance Report 25/41, January 2025.

Relevant locations: printed pp.8–11 (PDF pp.9–12), Appendix V (printed p.24/PDF25), Appendix VI (printed pp.25–26/PDF26–27), Appendix VII (printed pp.27–28/PDF28–29). Archived PDF and layout text in sources/policy.

The expenditure series spans materially different collection regimes. Appendix VI shows uneven within-year face-to-face collection even in 2018–2019; email surveys using Amber portal addresses in 2021 and early 2022; no expenditure surveys in Q2 2022 after that portal stopped; and subsequent electronic arrival forms/QR and email arrangements. Treat survey mode, invitation frame, recruitment, response and weighting as separate metadata. A bigger sample or post-stratification by country alone does not establish accommodation representativeness.

The report states that the 2023 respondent sample represented 1.3% of stay-over arrivals and the response to 27,691 emails was below 18%. **Neither percentage alone proves bias or measures uncertainty.** The relevant concern is selection linked to accommodation/spending/stay duration and a frame that fails to represent the target population. The IMF also records exclusion/adjustment issues and large movements in market-level expenditure/stay estimates. Those concerns warrant a probability-based comparison sample and nonresponse diagnostics.

The mirror exercise applied U.S. SIAT weighted **trip-expenditure growth** to SLTB **daily expenditure** from a 2019 base. It found a 2023 scenario lower than the VES total by 14.0%, with the U.S. component 24.8% lower. It is a diagnostic scenario, not a validated population correction, confidence interval or transferable discount for all years. The 2019 SIAT/SLTB levels already differed, and the IMF recommended examining that baseline. Differences in trip lengths and concepts constrain transfer from trip-spending growth to a daily-yield proxy. Preserve these qualifications when reproducing the arithmetic. Do not quietly repair the official expenditure series by multiplying it by 0.86.

The report recommends returning to in-person VES as budgets allow, improved representativeness and yacht-sector coverage with CSO/ECCB support. It uses the label SLTB even though current public institutional branding is SLTA; retain source terminology when describing its tables and use SLTA in the proposed ownership plan.

## Minimum data programme: the smallest system that changes a decision

### Four linked products, not one all-purpose score

**A. Monthly physical-account release.** Publish stay-over border arrivals; covered nonresident guest-person nights; total paid guest-person nights where estimable; room nights separately; accommodation capacity/closures; and a reconciliation note. Every cell needs reference period, population, calendar/cohort basis, coverage, source, revision flag and missingness. Release 2019, the preceding comparable year and the recent measured peak on the same definition. A change in coverage should be accompanied by a matched-frame series and bridge, not silently treated as demand growth.

**B. Quarterly visitor-yield release.** Publish market/accommodation/purpose strata; gross trip spend and domestic transaction components; visitor-person nights; mean/median where defensible; sampling and nonresponse diagnostics; source-vintage bridges and uncertainty. Departure sampling should record arrival and departure dates and a complete accommodation sequence. Aggregate expenditures from the departing-trip cohort need an explicit period bridge to calendar production. Include unpaid hosts/visiting-friends-and-relatives and mixed paid/unpaid trips. One tourist changing hotels must not become several national visitors.

**C. Annual production and resident-income bridge.** Use a rotating enterprise module and existing production/BOP sources to measure output, intermediate inputs, imported components, wages by worker-residence status, operating/mixed income, relevant primary-income payments and accrued reinvestment. Begin with an experimental TSA-consistent bridge rather than publish a pseudo-precise headline. Keep the national-accounts treatment of capital consumption, product taxes and current transfers explicit. Use CSO/ECCB expertise to avoid building an unmaintainable parallel accounting system.

**D. Quarterly delivery and distribution card.** Publish broad tourism-industry jobs, hours and real earnings where survey design supports them; supplier delivery/payment outcomes; public receipts/relief estimates with their own boundaries; and resident service conditions in tourism-intensive areas. Never label NIC payroll alone total tourism employment: informality, employer coverage, contribution ceilings, multiple jobs and residence classification require checks. Industry employment is not employment 'caused by tourism'.

### Essential fields and proposed owners

| Product/input | Minimum fields | Proposed accountable owner | Frequency and acceptance test |
|---|---|---|---|
| Operator frame | Protected operator ID; district; accommodation type; capacity; operating months; register, levy and survey inclusion; duplicates, entry and exit | Tourism department register owner; CSO statistical frame rules; SLTA research and levy records | Reconcile within 90 days, then update monthly. Disclose unmatched sources and unknown coverage. |
| Border and trip calibration | Visitor definition; country of residence; purpose; dates; port; party size; student, yacht and same-day exclusions; weights | CSO signoff with SLTA and authorized border/port data owners | Monthly arrival totals; quarterly sample calibration; explicit population bridge. |
| Paid and unpaid nights | Guest-person nights by residence/type; room nights separately; occupied and available stock; opening days; mixed accommodation sequences; calendar allocation | SLTA and tourism department collection; CSO methods | Monthly return with a matched-frame series and cross-month reconciliation. |
| Spending and selection | Itemized trip expenditure; booking channel; payer/payee residence; bundled components; refunds; currency; invitations, contact dispositions and response | SLTA fieldwork; CSO probability design; ECCB accounting consistency | Quarterly release of weights, frame/mode diagnostics and unresolved selection bounds. |
| Production and ownership income | Visitor/nonvisitor output; domestic/imported inputs; compensation and worker residence; operating/mixed income; tax class; dividends, interest, rent and reinvested earnings | CSO national accounts and external-sector team with ECCB; enterprise survey | Annual experimental bridge with named missing links. |
| Workforce | Persons versus jobs; industry; hours; earnings; contracts; residence; safe demographic groups; contribution coverage/ceilings | CSO Labour Force Survey; NIC/IRD protected aggregates under an approved arrangement | Quarterly if precision permits, otherwise annual. Do not equate payroll with total employment. |
| Fiscal costs | Instrument/award ID; legal basis; dates; beneficiary; authorized claim; actual use; tax benchmark; receipts; administration/service costs | Finance with IRD, Customs and tourism department | Quarterly administrative progress; annual tax-expenditure statement. Order counts are not fiscal costs. |

These are proposed responsibilities based on existing functions, not certifications of available resources, data access or programme adoption. SLTA's public remit includes market research, linkages and levy administration. NIC's employer guidance describes monthly Form C3 returns, supporting a feasibility enquiry for aggregates, not guaranteed access to uncapped earnings or hours. CSO already publishes tourism and labour-force statistics.

### Milestones after a funded start

| Deadline | Lead | Concrete output | Decision enabled |
|---|---|---|---|
| Day 30 | CSO chief statistician and tourism Permanent Secretary; Finance convenes | Definition/revision protocol; release owner; source inventory; original/revised series; legal consolidation, commencement and disclosure review; correction route | Identify supported recovery claims. Authorize only legally feasible new collection or linkage. Continue low-cost metadata publication. |
| Day 90 | CSO/SLTA research leads and register owner | Reconciled accommodation frame; comparison departure pilot; invitation/nonresponse log; matched-frame nights; unpaid accommodation strata; observed pilot staff time and costs | Distinguish within-frame activity from coverage movement. Choose the next measurement for its decision value and full cost. |
| Day 180 | CSO/ECCB; Finance/IRD/Customs; NIC subject to agreement | Experimental expenditure/production bridge; incentive-to-use linkage feasibility; workforce coverage audit; unresolved-cell report | Test whether apparent value growth survives coverage, spending, price and ownership uncertainty. Permit bounded, evaluable policy pilots where the wider economic case remains unresolved. |
| Day 365 | Finance and Tourism accounting officers; CSO technical signoff | Annual reconciliation pack; independent reproducibility review; decisions changed by new evidence; actual operating costs; funded next-year plan; keep/change/stop record | Scale useful modules, close duplicate collection and preserve the series bridge and audit trail. |

### Privacy and reporting burden

Use two layers. Identifiable linkage keys stay with authorized custodians, role-based access and a linkage log. Analysis files use purpose-specific pseudonyms and the minimum necessary fields. Public files carry aggregates, definitions, nonresponse diagnostics and synthetic demonstration data. Adopt a retention/deletion schedule and explain intended uses. A legal agreement must specify whether statistical and enforcement purposes are separated and what uses are permitted; do not promise a firewall the law does not provide.

A proposed starting release rule is suppression or aggregation for fewer than five businesses or strong contributor dominance, subject to CSO design and legal approval. Any numerical dominance rule must be tested on real data. A small-cell count alone is insufficient: examine complementary suppression, differencing across releases, geography and public knowledge. Broaden geography or accommodation groups where district-by-type tables would identify respondents. These proposals are not existing legal thresholds.

Ask an operator for a fact once. Accept a secure administrative export, maintain a short monthly core and rotate the detailed annual module. Test burden with guesthouses as well as large hotels. Record nonresponse follow-up time: the cheapest interviews can systematically miss the most important uncovered segment.

## Decision rules and policy use

### Recovery classification

For a declared resident-income target and comparator, let [L,U] be the set-identified growth ratio after measurement and maintained-assumption bounds. If L > 1, report a robust gain under those assumptions; if U < 1, a robust decline; otherwise report unresolved. Distinguish statistical confidence procedures from deterministic scenario bounds. A sensitivity range is not a confidence interval.

Fund feasible measurements for their ability to reduce decision loss relative to full resource cost. If the objective is interval-width reduction, say so. If the policy depends on crossing a threshold, assess threshold reversal or decision loss under explicit beliefs or a robust set. A measurement can narrow total uncertainty only slightly while settling the choice near a threshold; many cheap interviews in an irrelevant stratum can leave the choice unchanged. Fix definitions first: precision cannot repair incompatible populations.

### Action after a decline in recorded nights

- **Coverage movement:** if matched-frame nights are stable while the statistical universe changes, repair the series before changing marketing strategy. Publish the bridge and keep national growth unclassified where coverage cannot be bounded.
- **Verified shorter stays:** test a longer-stay offer in a bounded market/season against an explicit control or credible counterfactual. Measure incremental resident earnings and domestic value added per public dollar, rather than gross bookings. Specify displacement of unsubsidized bookings, substitution across districts, capacity constraints, discount pass-through and expiry. Before implementation, set the acceptable decision uncertainty and stop/review rule. A before-after comparison alone does not establish programme impact.
- **Higher yield with uncertain resident benefit:** examine wages, supplier payments, imported inputs and nonresident income separately. Foreign ownership alone cannot establish poor sharing. Test supplier qualification, predictable payment terms, skills and working-capital interventions against delivered contracts and verified local value added; avoid an unsupported national retention target.
- **Public-service constraint:** measure household water reliability and waste/service loads alongside tourism activity. Additional private receipts can coexist with worse resident conditions. Treat minimum resident service standards as constraints. SLHTA's report supports the relevance of industry concerns, but does not by itself estimate tourism's incremental effect on household services.
- **Incentives:** use prospective information/evaluation conditions within the law; publish award identifiers and aggregate use/cost estimates; compare renewal with feasible alternatives. Do not presume authority to rewrite existing contracts retrospectively. Published order counts cannot establish revenue forgone, investment additionality or jobs caused.

### Relevant prior research

These frameworks supply governance prompts, not extra observations or a validated composite score. IIR supports changing collection methods only while preserving critical calibration and coverage functions, with a fallback. RIPPLE-4 draws attention to responses to the metric: a paid-night target may encourage discounting or registration changes; longer stays may alter utilities and wages; recurring marketing promises can create future fiscal obligations. Label these pathways scenarios until measured. PITONS provides a versioned decision record, delivery owner and predefined adapt/scale/hold/stop rule; it is an independent proposed standard, not an adopted Government standard.

Michel's inflation and employment papers support compatible price periods and attention to hours, earnings and sector differences. The concession census provides a legal-publication frame for incentive audit. Their source cutoffs and purposes remain distinct. None measures a 2026 retention coefficient.

## Source pointers and archive caveats

- United Nations, Eurostat, OECD and UNWTO (2010). *Tourism Satellite Account: Recommended Methodological Framework 2008*. ST/ESA/STAT/SER.F/80/Rev.1. https://unstats.un.org/unsd/publication/seriesf/seriesf_80rev1e.pdf . Relevant: paras.4.88–4.98 (pp.46–48); reservation services in paras.3.21–3.24 and Annex 3; indirect effects in Annex 6.
- IMF (2009). *Balance of Payments and International Investment Position Manual*, sixth edition. https://data.imf.org/-/media/iData/External-Storage/Documents/73FBCD5B6CDE4D289C60B9B0CAA40622/en/2-bpm6.pdf . Paras.11.33–11.43.
- European Commission, IMF, OECD, United Nations and World Bank (2009). *System of National Accounts 2008*. https://unstats.un.org/unsd/nationalaccount/docs/SNA2008.pdf . Framework compatible with the historic series; no claim that Saint Lucia has implemented the 2025 SNA.
- IMF (2025). TA25/41, exact title above. https://www.imf.org/-/media/files/publications/tar/2025/english/tarea2025041-print-pdf.pdf .
- Government of Saint Lucia (2024). *Tourism Development Act*, No.1. https://npc.govt.lc/files/laws/acts/2024/Act%20No1%20of%202024%20Tourism%20Development%20Act.pdf . Official text read through web retrieval; direct HTTP returned HTML. Complete substantive PDF archived from UNCTAD investment-guide mirror: https://admin.theiguides.org/Media/Documents/Act%20No1%20of%202024%20Tourism%20Development%20Act.pdf . Mirror begins at printed p.7, excluding the arrangement of sections.
- Official publication: Extraordinary Gazette, 14 March 2024. https://npc.govt.lc/files/documents/gazettesx/2024/3/Extraordinary%20Gazette%20March%2014%2C%202024.pdf .
- Gazette, 15 April 2024, printed p.517/PDF p.1, lists commencement SI48. https://npc.govt.lc/files/documents/gazettes/2024/4/Gazette_April_15_2024.pdf . Full order body not recovered.
- Government notice referring to commencement on 15 April 2024: https://tourism.govt.lc/news/house-of-assembly-meets-today14 .
- Government June 2026 order paper listing an amendment bill: https://tourism.govt.lc/news/a-sitting-of-the-house-of-assembly-is-scheduled-for-tuesday-june-23rd-2026 .
- NPC 2026 Acts index: https://npc.govt.lc/laws/acts/2026 . Absence from an index is not proof of no amendment.
- CSO privacy notice: https://stats.gov.lc/privacy-notice/ .
- Statistics Act s.7: https://attorneygeneralchambers.com/laws-of-saint-lucia/statistics-act/section-7 . Web page title is mislabelled; body contains s.7. Direct HTTP failed.
- SLTA public functions: https://saintluciatourismlevy.org/about-us/ . Institutional remit, not a new legal power.
- NIC employer guidance: https://www.stlucianic.org/home/employers/ . Search excerpt supports monthly C3; full download returned503. Treat as limited-access evidence and omit if a full archived source is required.

No verified local cost schedule for this particular programme was found. Dollar budgets would be invented. Obtain observed pilot staff time, supervision, airport access/transport, secure storage/licensing, translation, cleaning and nonresponse follow-up costs. Include opportunity costs of existing staff as well as cash outlay. Any normalized-cost experiment must state that costs are hypothetical and rankings conditional.
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[
  {
    "old": "Mission October28–November1,2024; tourism inputs2018–2023",
    "new": "Mission October 28–November 1, 2024; tourism inputs 2018–2023",
    "applied": 1
  },
  {
    "old": "Saint Lucia external-sector statistics; stayover,cruise,yacht,excursionist,student components as tabulated",
    "new": "Saint Lucia external-sector statistics; stayover, cruise, yacht, excursionist and student components as tabulated",
    "applied": 0
  },
  {
    "old": "Paras18–25; printedpp8–11;AppendicesV–VII;PDFpp25–29",
    "new": "Paras. 18–25; printed pp. 8–11; Appendices V–VII; PDF pp. 25–29",
    "applied": 1
  },
  {
    "old": "United Nations,Eurostat,OECD,UNWTO",
    "new": "United Nations, Eurostat, OECD, UNWTO",
    "applied": 0
  },
  {
    "old": "International methodological framework2008",
    "new": "International methodological framework 2008",
    "applied": 0
  },
  {
    "old": "Paras3.21–3.24;4.88–4.98;printedpp46–48;Annexes3,6",
    "new": "Paras. 3.21–3.24 and 4.88–4.98; printed pp. 46–48; Annexes 3 and 6",
    "applied": 0
  },
  {
    "old": "Paras11.33–11.43",
    "new": "Paras. 11.33–11.43",
    "applied": 1
  },
  {
    "old": "European Commission,IMF,OECD,United Nations,World Bank",
    "new": "European Commission, IMF, OECD, United Nations, World Bank",
    "applied": 0
  },
  {
    "old": "Production,primary/secondary income,and volume/price distinctions",
    "new": "Production, primary/secondary income, and volume/price distinctions",
    "applied": 0
  },
  {
    "old": "Use historical accounting framework without asserting national adoption of2025SNA",
    "new": "Use the historical accounting framework without asserting national adoption of the 2025 SNA",
    "applied": 0
  },
  {
    "old": "Chapter2 accounts;Chapter7 allocation of primary income;Chapter15priceandvolume",
    "new": "Chapter 2: accounts; Chapter 7: allocation of primary income; Chapter 15: price and volume",
    "applied": 0
  },
  {
    "old": "Tourism Development Act,No.1of2024",
    "new": "Tourism Development Act, No. 1 of 2024",
    "applied": 2
  },
  {
    "old": "Government of Saint Lucia;National Printing Corporation",
    "new": "Government of Saint Lucia; National Printing Corporation",
    "applied": 4
  },
  {
    "old": "Act assented2024-03-06;original enacted text",
    "new": "Act assented 2024-03-06; original enacted text",
    "applied": 1
  },
  {
    "old": "Tourism operators,approved investments,and statutory authorities",
    "new": "Tourism operators, approved investments, and statutory authorities",
    "applied": 0
  },
  {
    "old": "Database,incentives,information collection,confidentiality",
    "new": "Database, incentives, information collection and confidentiality",
    "applied": 1
  },
  {
    "old": "Primary official web text inspected and archived inlegal-web-retrieval.json. OriginalHTTP download returnedHTML. Archived substantivePDF supplied viaUNCTADinvestment-guide mirror; excludes arrangementofsections. Not certified consolidated law afterJune2026amendmentbill.",
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publisher.paragraph_format.space_after=Pt(8)
doi=after(publisher,'DOI: 10.5281/zenodo.23197449','Body Text')
for r in doi.runs: r.font.name='Arial';r.font.size=Pt(10)
doi.paragraph_format.keep_with_next=False

if 'Contents Heading' not in d.styles:
 s=d.styles.add_style('Contents Heading',WD_STYLE_TYPE.PARAGRAPH)
 s.font.name='Arial';s.font.size=Pt(18);s.font.bold=True;s.font.color.rgb=navy
 s.paragraph_format.space_after=Pt(14);s.paragraph_format.keep_with_next=True
ct=after(doi,'Contents','Contents Heading');ct.paragraph_format.page_break_before=True
fieldp=after(ct,'','Body Text')
run=fieldp.add_run()
b=OxmlElement('w:fldChar');b.set(qn('w:fldCharType'),'begin');b.set(qn('w:dirty'),'true')
instr=OxmlElement('w:instrText');instr.set(qn('xml:space'),'preserve');instr.text=' TOC \\o "1-2" \\h \\z \\u '
s=OxmlElement('w:fldChar');s.set(qn('w:fldCharType'),'separate')
t=OxmlElement('w:t');t.text='Contents'
e=OxmlElement('w:fldChar');e.set(qn('w:fldCharType'),'end')
for x in [b,instr,s,t,e]:run._r.append(x)

for q in d.paragraphs:
 if q.style.name.startswith('Heading'):
  q.paragraph_format.keep_with_next=True
  q.paragraph_format.keep_together=True
  q.paragraph_format.widow_control=True
  if q.text in ['Abstract','References'] or q.text.startswith('Appendix '):
   q.paragraph_format.page_break_before=True
 if q.style.name=='Source Code':
  q.paragraph_format.keep_with_next=False
  q.paragraph_format.keep_together=False
  q.paragraph_format.widow_control=True
  q.paragraph_format.line_spacing=1.03
  q.paragraph_format.space_before=Pt(4)
  q.paragraph_format.space_after=Pt(4)
  for r in q.runs:
   r.font.name='Consolas';r.font.size=Pt(8)
 # Captions follow figures: keep image paragraph with caption, not entire next section.
 if q._p.xpath('.//w:drawing'):
  q.paragraph_format.keep_with_next=True
  q.paragraph_format.keep_together=True
 if q.style.name in ['Image Caption','Caption']:
  q.paragraph_format.keep_with_next=False
  q.paragraph_format.keep_together=True

# Repeat table headers and avoid splitting a short table row across pages.
for table in d.tables:
 for j,row in enumerate(table.rows):
  trPr=row._tr.get_or_add_trPr()
  if j==0:
   rep=OxmlElement('w:tblHeader');rep.set(qn('w:val'),'true');trPr.append(rep)
  cant=OxmlElement('w:cantSplit');trPr.append(cant)
  for cell in row.cells:
   for q in cell.paragraphs:
    q.paragraph_format.space_after=Pt(2)
    q.paragraph_format.space_before=Pt(1)
    q.paragraph_format.line_spacing=1.02
    q.paragraph_format.keep_with_next=False
    q.paragraph_format.widow_control=True
    for r in q.runs:
     r.font.size=Pt(9)

# Recheck immutable scientific content: original equations, images, tables and body paragraphs.
assert original_math==[etree.tostring(x) for x in d.element.xpath('.//m:oMath')], 'Equation XML changed'
assert len(d.inline_shapes)==original_images
text_after='\n'.join(x.text for x in d.paragraphs[d.paragraphs.index(next(q for q in d.paragraphs if q.text=='Abstract')):]) if False else None
abstract_index=next(i for i,q in enumerate(d.paragraphs) if q.text=='Abstract')
assert '\n'.join(q.text for q in d.paragraphs[abstract_index:])==original_body,'Scientific body changed'
assert len([q for q in d.paragraphs if q.style.name=='Heading 1' and q.text.startswith('Appendix ')])==5
assert len([q for q in d.paragraphs if q.style.name=='Heading 2' and q.text.endswith('.py')])==3
d.save(p)
(root/'notes/docx-polish-validation.json').write_text(json.dumps({'math_objects_unchanged':len(original_math),'images':len(d.inline_shapes),'tables':len(d.tables),'appendices':5,'code_subheadings':3,'body_text_unchanged':True,'backup':str(backup)},indent=2))
print('Polished DOCX saved; all 144 equation objects and body text preserved.')







notes/populate_docx_contents.py

from pathlib import Path
import re, json
from lxml import etree
from docx import Document
from docx.shared import Pt, Inches, RGBColor
from docx.enum.style import WD_STYLE_TYPE
from docx.enum.text import WD_TAB_ALIGNMENT, WD_TAB_LEADER
from docx.oxml import OxmlElement
from docx.oxml.ns import qn
from docx.text.paragraph import Paragraph
import fitz
root=Path('/workspace/scratch/07187a594fee/tourism-paper')
p=root/'output/Michel-Tourism-Recovery-Saint-Lucia.docx'
d=Document(p)
original_math=[etree.tostring(x) for x in d.element.xpath('.//m:oMath')]
# Remove Pandoc's empty TOC content control; retain one native TOC with an populated cache.
for sdt in d.element.xpath('.//w:sdt'):
 if any('TOC ' in (x.text or '') for x in sdt.findall('.//'+qn('w:instrText'))):
  sdt.getparent().remove(sdt)
pdf=fitz.open(root/'notes/docx-preview/Michel-Tourism-Recovery-Saint-Lucia.pdf')
page_texts=[' '.join(page.get_text().split()) for page in pdf]
entries=[]
for q in d.paragraphs:
 if q.style.name=='Heading 1':
  target=' '.join(q.text.split())
  hits=[i+1 for i,t in enumerate(page_texts) if target in t]
  if not hits: raise ValueError('Heading not located: '+target)
  entries.append((q.text,hits[0]))
style=d.styles['TOC 1'] if 'TOC 1' in d.styles else d.styles.add_style('TOC 1',WD_STYLE_TYPE.PARAGRAPH)
style.font.name='Arial';style.font.size=Pt(10)
style.font.color.rgb=RGBColor.from_string('16384F')
style.paragraph_format.space_after=Pt(7)
style.paragraph_format.line_spacing=1.08
style.paragraph_format.keep_with_next=False
style.paragraph_format.tab_stops.add_tab_stop(Inches(7),WD_TAB_ALIGNMENT.RIGHT,WD_TAB_LEADER.DOTS)
q=next(q for q in d.paragraphs if q._p.xpath('.//w:instrText'))
q.clear();q.style='TOC 1'
run=q.add_run()
b=OxmlElement('w:fldChar');b.set(qn('w:fldCharType'),'begin')
instr=OxmlElement('w:instrText');instr.set(qn('xml:space'),'preserve');instr.text=' TOC \\o "1-1" \\h \\z \\u '
s=OxmlElement('w:fldChar');s.set(qn('w:fldCharType'),'separate')
for x in [b,instr,s]:run._r.append(x)
for i,(title,page) in enumerate(entries):
 if i:
  el=OxmlElement('w:p');q._p.addnext(el);q=Paragraph(el,q._parent);q.style='TOC 1'
 q.add_run(title+'\t'+str(page))
e=OxmlElement('w:fldChar');e.set(qn('w:fldCharType'),'end');q.add_run()._r.append(e)
assert original_math==[etree.tostring(x) for x in d.element.xpath('.//m:oMath')]
d.save(p)
(root/'notes/docx-preview/contents-pages.json').write_text(json.dumps(entries,indent=2))
print('Populated TOC cache with',len(entries),'main headings; one native updateable field retained.')







notes/sync_policy_docx.py

from pathlib import Path
from collections import Counter
import json,re,shutil
from lxml import etree
from docx import Document
from docx.oxml.ns import qn
root=Path('/workspace/scratch/07187a594fee/tourism-paper')
p=root/'output/Michel-Tourism-Recovery-Saint-Lucia.docx'
shutil.copy2(p,root/'notes/Michel-Tourism-Recovery-Saint-Lucia-before-policy-sync.docx')
d=Document(p)
math_before=[etree.tostring(x) for x in d.element.xpath('.//m:oMath')]
image_count=len(d.inline_shapes)
paras=d.element.xpath('.//w:p')
pairs=json.loads((root/'notes/policy-prose-replacements.json').read_text())
results=[]

def replace_match(nodes,start,end,new):
    pos=0; affected=[]
    for n in nodes:
        s=n.text or ''; a=pos; b=pos+len(s); pos=b
        if b>start and a<end: affected.append((n,a,b,s))
    if not affected:return
    first,a,b,s=affected[0]
    last,la,lb,ls=affected[-1]
    prefix=s[:start-a];suffix=ls[end-la:]
    if first is last:
        first.text=prefix+new+suffix
    else:
        first.text=prefix+new
        for n,_,_,_ in affected[1:-1]: n.text=''
        last.text=suffix
    for n,_,_,_ in affected:
        if n.text and (n.text.startswith(' ') or n.text.endswith(' ')):
            n.set(qn('xml:space'),'preserve')

for pair in pairs:
    old,new=pair['old'],pair['new'];hits=0
    for pnode in paras:
        nodes=pnode.findall('.//'+qn('w:t'))
        text=''.join(n.text or '' for n in nodes)
        locations=[m.span() for m in re.finditer(re.escape(old),text)]
        for start,end in reversed(locations):replace_match(nodes,start,end,new)
        hits+=len(locations)
    results.append({'old':old,'new':new,'applied':hits})
assert math_before==[etree.tostring(x) for x in d.element.xpath('.//m:oMath')]
assert image_count==len(d.inline_shapes)
d.save(p)
(root/'notes/policy-docx-sync-log.json').write_text(json.dumps(results,ensure_ascii=False,indent=2))
print('Applied occurrences',sum(x['applied'] for x in results),'of',len(pairs),'replacement pairs')
print('Unmatched pairs:')
for x in results:
 if x['applied']==0:print(x['old'])
print('Equation XML remains unchanged:',len(math_before))
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