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1. introduction

TODO.

2. Related literature and positioning

The paper draws on six literatures. We summarise what each establishes, and where the present
exercise sits relative to its closest empirical precedents. Every reference below was verified against
Crossref or the publisher’s page before citation; one critique of the method of reflections that could
not be verified is not cited.

Economic geography and regional specialization. Industries are localised far beyond a random
allocation of plants across space (Ellison and Glaeser, 1997; Duranton and Overman, 2005; Mori et
al., 2005), with heterogeneity across industries and scales (Rosenthal and Strange, 2001) that also
holds in Canadian plant microdata (Baldwin et al., 2008). The micro-foundations are sharing, match-
ing and learning (Marshall, 1920; Duranton and Puga, 2004); density elasticities of productivity are
modest and demanding to identify (Rosenthal and Strange, 2004; Gobillon, 2015; Duranton and
Puga, 2020). Whether local specialisation or diversity favours growth remains contested (Glaeser
et al., 1992; Henderson et al., 1995), and the related/unrelated-variety decomposition of entropy
is the modern operationalisation (Frenken et al., 2007; Content and Frenken, 2016). Market size
and love of variety (Krugman, 1980, 1991; Holmes et al., 2000) and the skill-ordered comparative
advantage of cities (Davis and Dingel, 2020) motivate a link between regional scale and assortment
breadth; urban scaling shows that the number of distinct business types grows roughly with the
logarithm of population and that activities appear in a nested order across city sizes (Bettencourt et
al., 2007; Youn et al., 2016; Hong et al., 2020). For Quebec and Canada, Polèse and Shearmur (2004,
2006) and Shearmur and Polèse (2007); Shearmur and Doloreux (2008) document a persistent
centre–periphery gradient in employment location. None of this work uses the catalogues of online
merchants as the object of measurement, and none covers Quebec’s seventeen administrative regions
in the 2020s. Our revealed assortment advantage (RAA) is the Balassa logic (Balassa, 1965) applied
to listing counts, with the dartboard idea of Ellison and Glaeser (1997) supplying the null: a random
allocation of merchants, not listings, to regions.

Economic complexity, relatedness and diversification. The Balassa index is skewed and unstable
at the top, and symmetric or normalised variants exist (Hinloopen and Marrewijk, 2001; Yu et al.,
2008; Laursen, 2015). The product space (Hidalgo et al., 2007) and the principle of relatedness
(Hidalgo et al., 2018; Boschma, 2016) are robust regularities: regions diversify into activities
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related to what they already do, documented with industries (Neffke et al., 2011), patents (Kogler et
al., 2013; Rigby, 2013; Balland and Rigby, 2016), occupations (Muneepeerakul et al., 2013) and
firms (Gao and Zhou, 2018), and combined with complexity in the smart-specialisation framework
(Balland et al., 2018). Economic complexity and fitness indices summarise bipartite region–activity
matrices (Hidalgo and Hausmann, 2009; Hausmann and Hidalgo, 2011; Hausmann et al., 2014;
Tacchella et al., 2012; Cristelli et al., 2013; Servedio et al., 2018); the ECI is formally a spectral
clustering of a region-similarity matrix (Mealy et al., 2019), rankings are sensitive to algorithm and
sample (Morrison et al., 2017; Sciarra et al., 2020), and structure in bipartite matrices must be tested
against degree-preserving null models (Saracco et al., 2015); see Hidalgo (2021) and Balland et al.
(2022) for surveys. All applications we could verify use production-side bases (exports, patents,
industries, occupations, firms). Nothing is known about the behaviour of these tools on a 17×20
matrix built from online listings, which is why we treat the complexity indicator as an exercise in
validation rather than as a ranking (Section ??).

Online retail, the long tail and the geography of online demand. Online variety created
consumer surplus and shifted sales toward niche products (Brynjolfsson et al., 2003, 2011; Zentner
et al., 2013; Waldfogel, 2017; Anderson, 2006), but hits remain dominant and the tail is thin in
revenue (Elberse, 2008; Tan et al., 2017); search-cost theory predicts both long tails and superstars
(Bar-Isaac et al., 2012). E-commerce reallocates retail share toward large firms and platform
owners (Goldmanis et al., 2009; Zhu and Liu, 2018; Einav et al., 2016). The geography of online
demand is systematic: consumers buy more online where local supply is thin and when they are
preference minorities (Forman et al., 2009; Choi and Bell, 2011; Brynjolfsson et al., 2009), demand
heterogeneity across markets limits the value of online variety for products with local tastes (Quan
and Williams, 2018), distance still matters online (Hortaçsu et al., 2009; Blum and Goldfarb, 2006;
Lendle et al., 2016), gains are larger for remote consumers (Dolfen et al., 2023; Couture et al., 2021),
and e-commerce changes relative prices across space (Jo et al., 2019; Lieber and Syverson, 2012;
Goldfarb and Tucker, 2019). Platform design shapes dispersion (Dinerstein et al., 2018; Ellison,
2009; Baye et al., 2004, 2006; Brynjolfsson and Smith, 2000; Clay et al., 2001). This stream is
demand- or transaction-based. The supply-side question — what independent local merchants put
online and how it varies across the regions of one province — is, to our knowledge, not addressed;
Quan and Williams (2018) and Forman et al. (2009) are the closest mirrors, and our data cannot say
whether regional assortments reflect regional tastes.

Regional inequality and digital adoption. Firms in large cities adopted the commercial internet
first (Forman et al., 2005); the wage gains from internet investment accrued to already-advantaged
places (Forman et al., 2012; Sinai and Waldfogel, 2004; Greenstein et al., 2018); broadband effects
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on rural growth are positive but modest and hard to identify (Kolko, 2012; Whitacre et al., 2014;
Haller and Lyons, 2015, 2019); adoption and usage divides differ (Goldfarb and Prince, 2008);
Canadian household divides are documented with the Canadian Internet Use Survey (Haight et
al., 2014; Statistics Canada, n.d.b, 2023) and business digital adoption with the SDTIU (Statistics
Canada, n.d.c); the OECD measurement framework is OECD (2019) and the Quebec programme
is Académie de la transformation numérique (n.d.). We found no peer-reviewed study of regional
e-commerce supply in Canada or Quebec; the Quebec-specific evidence is grey literature (Institut de
la statistique du Québec, 2024), and the paper is explicit that this stream is the thinnest in verified
academic sources.

Product matching, hedonic prices and spatial price dispersion. Record linkage rests on Fellegi
and Sunter (1969) and Christen (2012). Scraped online prices are a valid but selected source:
online and offline prices coincide for most multi-channel retailers (Cavallo, 2017), scraped data
have specific frequency and stockout properties (Cavallo, 2018; Cavallo and Kryvtsov, 2023), and
the Billion Prices Project set the standards (Cavallo and Rigobon, 2016); online price-setting and
cross-border integration are documented by Gorodnichenko and Talavera (2017); Gorodnichenko et
al. (2018); Cavallo et al. (2014); web-scraped prices now enter official indices (Friedman, 2022).
Dispersion is mostly relative and persistent (Kaplan and Menzio, 2015; Kaplan et al., 2019); US
chains price almost uniformly across locations (DellaVigna and Gentzkow, 2019); spatial price gaps
grow with distance (Atkin and Donaldson, 2015); variety and prices differ across cities (Handbury
and Weinstein, 2014; Handbury, 2021); hedonic theory and practice follow Rosen (1974); Pakes
(2003); Bajari and Benkard (2005). Cross-merchant dispersion among many independent small
online stores in one province, with product fixed effects from matched titles and SKUs, has no
direct precedent; the near-collinearity of merchant and region effects is specific to our setting.

Measurement error and representativeness of non-probability data. For non-probability big
data the error is governed by the data-defect correlation rather than by sample size (Meng, 2018;
Bradley et al., 2021; Lazer et al., 2014); inference requires explicit selection models (Elliott and
Valliant, 2017; Buelens et al., 2018; Heckman, 1979; Groves, 2006; Little and Rubin, 2019), and
statistical agencies are explicit about the conditions (Daas et al., 2015; Beaumont, 2020; Rao,
2020); measurement error in regressors and outcomes (Hausman, 2001; Bound et al., 2001) and the
modifiable areal unit problem (Briant et al., 2010) are additional threats. We take these literatures
literally: Section 4 reports a data-quality ledger, a category-label audit, a matching validation and a
representativeness audit against Statistics Canada and ISQ counts.
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What is and is not new here. The contribution is a documented, validated supply-side dataset of
online product listings of Quebec-based merchants by administrative region; RAA and diversity
measures with merchant-count-preserving permutation nulls and merchant-weighted variants; a
region–category bipartite indicator whose eigenvector interpretation is tested against bootstraps and
null models and reported as a family of components rather than a headline score; cross-merchant
dispersion of matched products among independent stores with explicit collinearity diagnostics; and
a representativeness audit of an aggregator against business counts. No method is new. We do not
provide evidence on agglomeration economies, on diversification over time, on sales concentration,
on gravity in online trade or on welfare, and we never call the indicator a production or economic
complexity index: without verified product origin it describes observed online catalogues only.

3. Institutional setting and the Fabri-Ka platform

Quebec’s administrative regions. Quebec is divided into seventeen administrative regions (ré-

gions administratives) defined by provincial decree and used by the Institut de la statistique du
Québec (ISQ) for regional accounts, population estimates and business counts (Institut de la statis-
tique du Québec, 2024; Gouvernement du Québec, n.d.a). Statistics Canada’s economic regions
for Quebec are by construction groupings of complete census divisions that coincide with the
administrative regions (Statistics Canada, n.d.a); two census divisions (Brome-Missisquoi and La
Haute-Yamaska) were transferred from Montérégie to Estrie on 28 July 2021, so Statistics Canada
series on 2021 economic-region boundaries predate that change for those two regions while ISQ
series and the current boundary files of the Ministère des Ressources naturelles et des Forêts (MRNF)
reflect it. We use the MRNF boundaries (version 2026-10) and ISQ regional series throughout, and
Statistics Canada series only where ISQ has no equivalent (Section 4.5).

Fabri-Ka. Fabri-Ka (https://www.fabri-ka.com) is a product-discovery aggregator built and
operated by the author. It does not sell: each listing links to the merchant’s own storefront. Its
construction has two stages that matter for interpretation. First, a discovery pipeline assembles a
registry of Quebec online stores from certification registries (Aliments du Québec, Les Produits du
Québec, the CARTV organic register), sector associations (maple, cheese, cider, wine, distillery
and microbrewery associations, the Conseil des métiers d’art), regional agri-food brands (Zone
boréale, Créateurs de saveurs, Croquez Outaouais, Gaspésie gourmande and others), marketplaces
and gift directories, and category-by-region search sweeps; each domain is visited, its e-commerce
platform detected, its public catalogue endpoint tested, and Quebec location signals (postal codes,
telephone area codes, wording) recorded. Second, connectors by e-commerce platform — Shopify’s
products.json, the WooCommerce Store API, Wix, Squarespace, Square, Votresite and a generic
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JSON-LD reader — synchronise each store’s public catalogue about every six hours, upserting
listings by a content hash and retiring listings after two consecutive misses. Compliance per source
(robots directives, terms, public endpoints only, removal on request) is documented in the platform’s
own compliance file and summarised in Appendix A.

Three features of the platform shape what the data can and cannot say. (i) The unit is a merchant’s
published listing at a point in time; the database keeps only the current price per listing, so there is
no price history. (ii) Each store carries an origin class assigned from the discovery source (a maple
producer listed by the producers’ association is class A with confidence 0.95; a retailer listed by Les
Produits du Québec is class C) and adjusted by site wording, with the textual evidence retained; this
is a store-level prior, not product-level provenance. Les Produits du Québec’s marks — “Produit du
Québec” (at least 85% of direct production and manufacturing costs incurred in Quebec plus final
substantial transformation), “Fabriqué au Québec” and “Conçu au Québec” — and the Aliments
du Québec marks (Les Produits du Québec, n.d.; Gouvernement du Québec, n.d.b; Aliments du
Québec, n.d.) are the only admissible origin evidence, and they attach to enterprises, not to listings.
(iii) Discovery favours certified, association-member and search-indexed businesses and deliberately
topped up Montréal through dedicated sources; it under-represents artisans without a web shop,
industrial manufacturers selling direct, Etsy sellers (excluded by Etsy’s terms) and Nord-du-Québec.
The platform’s public counters on 1 November 2026 reported 390,108 products, 1,569 live stores
and 17 regions; the research sample derived below is smaller, and Section 4 traces every exclusion.

4. Data: snapshot, cleaning, provenance and representativeness

4.1. Snapshot and samples

The research copy is a read-only backup of the Fabri-Ka production database taken on 1 November
2026 at 17:38 UTC (application commit 689c7bb); the only tables containing personal data (two
user accounts, one self-registration) and the derived full-text index were dropped on the production
node before the copy left it. The copy holds 465,388 product rows, of which 390,108 are active
and published by the platform’s own rules — gift cards, workshops, subscriptions, tickets and
price-out-of-bounds quarantines are excluded upstream — in 1,569 enabled stores, plus 577,773
synchronisation events. Table 1 and Figure ?? trace the path to the two analysis samples. We
drop one store flagged out of mission by the platform, keep one representative listing per (store,
normalised title) because many merchants publish colour or format variants as separate products
(19,245 non-representative listings), and remove eleven mirror domains — language or top-level-
domain twins of the same business, detected by domain stem or by a title overlap of at least 90%
of the smaller catalogue — which would double-count assortments and manufacture within-firm
“cross-merchant” price pairs. The assortment sample has 370,054 listings in 1,557 stores and
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twenty categories. The price sample further requires a Canadian-dollar store and listing, a positive
posted price not “on request” and at most 50,000 CAD (9,635 listings have no posted price, 729 are
in foreign currency, 78 exceed the cap): 359,612 listings. Within the assortment sample, 13.1% of
listings are marked sold out by the merchant, 8.7% carry a strike-through price, 27.8% have several
variants, 76.7% carry a merchant SKU and 75.6% a brand field.

Table 1. Sample flow from database rows to the analysis samples

Step Listings

DB product rows (all statuses, all stores) 465 388
active = 1 and listing_status = ’published’ 390 108
. . . of an enabled store with >= 1 published listing 390 108
. . . excluding store_kind = hors_mission 390 074
. . . keeping one representative per (store, normalised title) and non-empty title 370 828
. . . excluding mirror domains of the same business (sibling stores, non-representative) [ASSORTMENT SAMPLE] 370 054
. . . and CAD-priced store/listing 369 325
. . . and a positive listed price <= 50 000 CAD, not on request [PRICE SAMPLE] 359 612

Notes: Snapshot of 2026-11-01T17:38Z. Nothing is deleted: each step is a flag in the cleaned listing table. The
assortment sample is used for H1–H4 and H7; the price sample for H5.

4.2. Merchant geography

The platform assigns a region from the discovery source (regional directories), from region mentions
on the site, or from a map of forward sortation areas (FSA, the first three characters of the postal
code); coordinates are FSA centroids obtained from a public geocoder, never civic addresses. At the
snapshot 346 of the 1,569 live stores had no region, including the four largest catalogues (a book
retailer, a souvenir printer, a trailer-parts seller and a pet-supply retailer). We recovered regions
from official geography: for urban FSAs the sector label is matched to the MRNF municipality
table (393 stores, 95.9% agreement with the point-in-polygon of the centroid where both exist),
then the platform’s own label is kept (865 stores), then the FSA centroid is located in the MRNF
administrative-region polygons (82 stores). The order was amended after preregistration (A-001): a
first attempt with the Statistics Canada 2021 economic-region layer produced 229 apparent conflicts
between platform labels and polygons, of which 99 were a spelling artefact and most of the rest the
Brome-Missisquoi/Haute-Yamaska transfer from Montérégie to Estrie that the 2021 layer predates;
with the current MRNF layer the platform label and the centroid agree for 89.1% of stores, and the
remaining disagreements (30 after the final rule) are rural FSAs whose centroids fall near a border,
which is why the platform label is preferred to the centroid. After recovery, 229 stores (71,692
listings, 19% of the assortment sample) remain without a location; they come mainly from gift
directories and search sweeps, are reported as a separate “Inconnue” row in descriptive tables, and
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are excluded from all regional inference. One further caveat: the telephone field of 250 stores is the
switchboard of the certification directory that listed them (212 carry the number of Les Produits
du Québec); telephones are therefore never used for geography. Table 2 summarises the regional
sample.

Table 2. Regional sample: stores, listings, certification and assortment diversity

Region Stores Listings Median catalogue Certified share H̃ (M) H̃ rarefied (15 stores) [2.5; 97.5]

Montréal 237 61 419 65 0.59 0.834 0.779 [0.683; 0.857]
Inconnue 226 71 692 77 0.07 – –
Montérégie 190 57 945 32 0.59 0.853 0.786 [0.691; 0.864]
Estrie 152 16 201 20 0.46 0.816 0.746 [0.643; 0.833]
Capitale-Nationale 126 35 555 26 0.42 0.854 0.786 [0.674; 0.869]
Chaudière-Appalaches 102 11 398 22 0.76 0.835 0.767 [0.664; 0.849]
Laurentides 99 20 004 35 0.59 0.885 0.822 [0.739; 0.887]
Saguenay–Lac-Saint-Jean 97 15 845 34 0.34 0.846 0.790 [0.696; 0.862]
Lanaudière 66 8 828 34 0.56 0.831 0.774 [0.688; 0.845]
Centre-du-Québec 61 9 356 19 0.41 0.824 0.767 [0.670; 0.848]
Bas-Saint-Laurent 39 5 750 34 0.49 0.814 0.774 [0.691; 0.842]
Outaouais 36 33 429 26 0.47 0.839 0.798 [0.725; 0.861]
Mauricie 31 2 521 27 0.42 0.770 0.741 [0.679; 0.797]
Gaspésie–Îles-de-la-Madeleine 30 7 514 28 0.30 0.837 0.799 [0.729; 0.860]
Laval 25 6 528 33 0.84 0.805 0.785 [0.726; 0.839]
Abitibi-Témiscamingue 21 5 206 36 0.38 0.870 0.845 [0.808; 0.879]
Côte-Nord 16 587 18 0.38 0.791 0.788 [0.762; 0.802]
Nord-du-Québec 3 276 27 0.00 0.655 –

Notes: Assortment sample. H̃ = normalised Shannon entropy of category shares (20 categories); M = merchant-
equal weights. Rarefied entropy = mean over 2 000 draws of 15 stores without replacement; brackets give the
2.5th and 97.5th percentiles of the draws. ‘Inconnue’ = stores whose location could not be established (excluded
from regional inference).

4.3. Category labels: audit and classifier (Amendment A-002)

The platform assigns one of twenty categories by keyword rules on the merchant’s product type,
tags, title and option names. We audited these labels on a stratified random sample of 500 listings
(25 per category) annotated independently by two large language models (claude-opus-5-5 and
gpt-5.5) given the platform’s own taxonomy definitions; the two annotators agree with each other
on 94.8% of listings but with the rule label on only 45.2% and 44.6% respectively, so the precision
of the rule label against annotator consensus is 0.46 (Table 5). Errors are structured: the “other” bin
is almost entirely resolvable into industrial, art or home goods; “art” absorbs industrial and craft
supplies; beverages, alcohol, pets and outdoor goods are frequently mislabelled fashion or art when
a merchant’s tags are generic. Jewellery, garden and fashion are the most reliable rule labels.
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4.4. Cross-merchant matching: candidates and validation

Tier-A (shared SKU) and tier-B (same brand, identical title) candidates number 1,837 and 457 pairs
in different stores, of which 1,683 and 381 have a comparable variant structure; fuzzy tier C adds
446 (324 comparable) and identical-title-only tier D 2,713. On a validation sample of 60 pairs per
tier, two independent annotators agree on 87.5% of pairs; among consensus pairs the share judged
the same product is 0.92 for tier A, 0.90 for tier B, 0.77 for tier C and 0.17 for tier D (Table 3);
restricted to comparable-variant pairs, tiers A and B reach 0.90 and 0.96. These are the precision
figures we carry into the hedonic analysis; the tier-D figure confirms that identical titles across
artisanal shops (“savon à la lavande”) are not the same product.

Table 3. Validation of the cross-merchant matching tiers (60 pairs per tier)

Tier Pairs with consensus Same product Different Same product, comparable-variant pairs

A 56 0.92 0.02 0.90
B 54 0.90 0.00 0.96
C 52 0.77 0.10 0.77
D 48 0.17 0.60 0.19

Notes: Two independent LLM annotators (agreement 0.88; consensus on 88% of pairs). Tier A = shared merchant
SKU; B = same brand and identical normalised title; C = same brand, fuzzy title; D = identical title without brand
(never used for inference).

4.5. External data

Regional covariates and geography were downloaded from their official sources with a manifest of
URLs, licences, vintages and checksums (Appendix A): ISQ population at 1 July 2025, ISQ business
locations with employees in December 2025 (all industries, retail NAICS 44–45, manufacturing
31–33), ISQ disposable income per capita 2024 and regional GDP 2024, Statistics Canada Census
2021 land area and density, the MRNF administrative-region and municipality layers (version 2026-
10) and the Statistics Canada 2021 FSA boundaries. No recent regional (as opposed to provincial)
measure of household or business e-commerce adoption exists; the only regional split of household
internet access is the 2012 ISQ survey, which we do not use.

4.6. Representativeness

Fabri-Ka’s store counts track the regional business base closely in levels — Spearman correlations
with ISQ business locations of 0.91 (all), 0.89 (retail) and 0.93 (manufacturing), and 0.84 with
population — but coverage per thousand business locations varies six-fold across regions (1.8
to 11.1, coefficient of variation 0.43; Table 4), with the agri-food and craft regions covered by
dedicated directories (Saguenay–Lac-Saint-Jean, Bas-Saint-Laurent, Gaspésie) over-represented
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relative to Montréal and Laval. This is a discovery artefact, not a feature of the regional economies,
and it is the main threat to every regional comparison below; Section ?? re-estimates the results on
stores discovered through certification and association sources only and without Montréal.

Table 4. Coverage of the regional sample against external business and population counts

Region Fabri-Ka stores Business locations Stores per 1 000 businesses Population Stores per 100 000 pop.

Bas-Saint-Laurent 39 7 441 5.24 204 755 19.0
Saguenay–Lac-Saint-Jean 97 8 709 11.14 286 395 33.9
Capitale-Nationale 126 24 239 5.20 814 004 15.5
Mauricie 31 8 130 3.81 289 722 10.7
Estrie 152 16 929 8.98 527 340 28.8
Montréal 237 69 910 3.39 2 172 259 10.9
Outaouais 36 8 566 4.20 428 751 8.4
Abitibi-Témiscamingue 21 4 804 4.37 149 441 14.1
Côte-Nord 16 2 672 5.99 89 621 17.9
Nord-du-Québec 3 932 3.22 47 541 6.3
Gaspésie–Îles-de-la-Madeleine 30 3 829 7.83 92 084 32.6
Chaudière-Appalaches 102 15 715 6.49 459 158 22.2
Laval 25 13 654 1.83 461 509 5.4
Lanaudière 66 16 524 3.99 569 335 11.6
Laurentides 99 22 002 4.50 679 190 14.6
Montérégie 190 44 787 4.24 1 522 372 12.5
Centre-du-Québec 61 9 270 6.58 264 820 23.0

Notes: Business locations = ISQ, locations with employees, December 2025 (all industries; retail NAICS 44-45;
manufacturing 31-33); population = ISQ 1 July 2025 provisional. Fabri-Ka stores are online storefronts of
Quebec-based merchants discovered through certification registries, associations and search; coverage ratios are
not sampling rates.

5. Conceptual framework and preregistered hypotheses

What a catalogue can and cannot reveal. Let s index merchants, r(s) the administrative region
of the merchant’s business location, and c one of twenty product categories. A listing is a product a
merchant chooses to publish online at the snapshot date. A region’s online assortment is therefore
the union of the publication decisions of the merchants located there, filtered by the aggregator’s
discovery process. Three forces shape it: the regional production and retail base (which merchants
exist), the decision to sell online and to publish a catalogue (adoption), and the aggregator’s coverage
(discovery). Only the first is of economic interest; the other two are nuisance and are the object of
the representativeness audit. Because the unit is a listing and not a sale, an employee or a shipment,
all quantities below are assortment quantities, and because merchant location is not product origin,
all regional statements concern merchants based in a region, not goods made there.
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Hypotheses. The hypotheses, estimands, specifications, exclusions and decision rules were frozen
in a preregistration document before any Phase 4 statistic was computed (SHA-256 recorded in the
decision log; two amendments, A-001 on the region-assignment rule and A-002 on category labels,
are reported in Section 4 and were decided before seeing results under the amended definitions).
H1 — Regional specialization (confirmatory).

Assortment composition differs across regions beyond what a random allocation of merchants
to regions would produce. Statistic: Cramér’s V of the region×category table; null: 2,000
permutations of region labels across stores. Decision: p < 0.05 (Holm-adjusted) under both
merchant-equal and trimmed-listing weights.

H2 — Diversity and scale (confirmatory, low power).
Rarefied assortment diversity (entropy at fifteen stores) is associated with regional population.
Statistic: Spearman ρ with a bootstrap interval; supported if the interval excludes zero.

H3 — Concentration (confirmatory).
Catalogue sizes are highly skewed: Gini ≥ 0.70 and top-decile share ≥ 0.50, with bootstrap
intervals.

H4 — Related diversification (exploratory).
Within-store entry into categories absent at baseline increases with relatedness density; region-
level entries are counted and declared untestable if fewer than ten.

H5 — Price dispersion (confirmatory, two tests).
For matched products, posted prices are (T1) geographically structured — joint wild-cluster-
bootstrap test of region effects — and (T2) competitively structured — reseller versus producer
effect.

H6 — Local-origin premium.
Declared untestable ex ante: the source has no product-level provenance. A store-certification
contrast is reported descriptively and labelled as not being H6.

H7 — Digital-assortment complexity (validation).
A region–category complexity indicator is reported only if it passes bootstrap rank stability
(ρ ≥ 0.8), a store-reshuffle null, and a leave-one-region-out predictive check; otherwise it is
reported as unstable and excluded from the index family.
The confirmatory family is {H1, H2, H3, H5-T1, H5-T2} with Holm step-down at α = 0.05;

raw p-values are also reported. Every causal reading is excluded by design: the data are a single
cross-section of posted listings from a non-probability discovery process.
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6. Empirical methods and identification limits

6.1. Weighting schemes

Catalogue sizes are extremely skewed (Section ??): the ten largest stores hold more than a third of
all listings. Every regional statistic is therefore computed under three schemes. Under L each listing
counts one. Under M (merchant-equal, the primary scheme for regional composition) each listing
counts 1/ns, so that every store contributes one unit regardless of catalogue size. Under T listings
count one after dropping the one per cent largest stores. The schemes answer different questions —
L describes what a visitor sees, M describes the population of merchants — and we report where
they disagree.

6.2. Revealed assortment advantage and the merchant-reshuffle null

For region r and category c let Nrc be the (weighted) count of listings. The revealed assortment
advantage is

RAArc =
Nrc/∑c Nrc

∑r Nrc/∑rc Nrc
, (1)

the Balassa index on listings. Unlike export RCA it does not measure production, trade or competi-
tiveness; it measures what the merchants of a region publish relative to what Quebec merchants
publish overall. Dependence between region and category is summarised by Cramér’s V of the
R×C table and tested against a null that reshuffles region labels across stores while keeping every
store’s catalogue and every region’s number of stores fixed; the p-value is the share of 2,000
permutations with V at least as large as observed. This is the dartboard logic of Ellison and Glaeser
(1997) transposed to merchants: a region may look specialised simply because one large merchant
is located there, and the null absorbs this. Uncertainty for each RAArc comes from 2,000 bootstrap
resamples of stores; because resampling with replacement duplicates stores and biases V upward,
bootstrap intervals are reported for the cells and not for V , whose inference is by permutation.

6.3. Diversity and concentration

Regional diversity is the normalised Shannon entropy of category shares, H̃r =−∑c prc ln prc/ ln20,
the effective number of categories exp(Hr) and the Herfindahl index, under L and M. Because en-
tropy increases mechanically with the number of merchants, the primary H2 outcome is the rarefied

entropy: the mean over 2,000 draws of fifteen stores without replacement, which puts regions with
15 and 235 stores on the same footing; regions with fewer than fifteen stores are excluded from that
statistic. Concentration is the Gini coefficient of listings across stores, top-percentile shares, the
rank–size slope, and a discrete power-law fit with xmin chosen by KS minimisation compared with a
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log-normal on the same tail by a Vuong likelihood-ratio test (following Ellison and Glaeser, 1997).

6.4. Region–category network and complexity indicator

Let Mrc = 1[RAArc ≥ 1] under scheme M. Diversity is the row sum, ubiquity the column sum; the
ECI is the second eigenvector of M̃ = D−1

r MD−1
c M⊤ (Hidalgo and Hausmann, 2009; Mealy et al.,

2019), with the sign fixed so that it correlates positively with diversity; the fitness index is the fixed
point of the non-linear iteration of Tacchella et al. (2012). Category relatedness is the Hidalgo-type
proximity φcc′ = min{P(c | c′),P(c′ | c)} computed from co-occurrence of categories across stores,
and communities are obtained by Louvain over 200 seeds. Validation follows the preregistration:
(V1) the Spearman correlation between the full-sample ECI and 500 store-bootstrap ECIs; (V2) the
second eigenvalue of M̃ and the spectral radius of the bipartite adjacency matrix against 2,000 store-
level region reshuffles (a merchant-preserving analogue of the null models in Saracco et al., 2015);
(V3) the leave-one-region-out predictive correlation of the ECI with regional population, business
locations and income; (V4) the normalised mutual information between community partitions across
seeds.

6.5. Matched products and hedonic dispersion

No GTIN exists in the source. Cross-merchant identity is inferred in tiers — A: shared merchant
SKU and token-set title similarity ≥ 70; B: same normalised brand and identical normalised title;
C: same brand, same category and token-sort similarity ≥ 90; D: identical title without brand —
restricted to listings in the price sample and to pairs of different stores that are not mirror domains
of one business. Tiers A and B form the primary sample and C a sensitivity; D is never used for
inference. Precision is estimated on a labelled sample of 240 pairs (Section 4). For listing i in match
group g sold by store m in region r(m),

lnPi = αg + γr(m)+δplatform(m)+β1 lnnm +β2 Resellerm +β3 Certifiedm + εi, (2)

estimated by within-group least squares with standard errors clustered by store. Because each
store belongs to one region, a store fixed effect cannot be included alongside γr: region effects are
identified only through match groups that span regions, which is why the sample size in stores and
the number of regions with at least five matched stores are reported, and why inference uses a wild
cluster bootstrap (Rademacher weights by store, 9,999 draws, restricted residuals) for the joint test
of γr and for β2. Prices are posted minimum-variant prices at the snapshot; shipping, taxes and
transactions are not observed.
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6.6. Dynamics

The only temporal margin is listing entry and exit after store onboarding ended (24 August 2026).
Weekly presence of each (store, category) pair is reconstructed from first and last observation
dates; relatedness density is computed from the baseline weeks 36–39 and entry is measured
over weeks 40–44, a temporal holdout that prevents the outcome from feeding the regressor. A
linear probability model with store and category fixed effects and store-clustered standard errors is
compared with a placebo that relabels categories in the proximity matrix. The exercise is exploratory
by preregistration.

6.7. External data and the representativeness audit

Regional covariates come from the ISQ (population at 1 July 2025, business locations with employ-
ees in December 2025 by NAICS, disposable income per capita 2024, regional GDP 2024) and
from Statistics Canada (Census 2021 land area and density on 2021 economic-region boundaries);
vintages and concordance issues are recorded in the external-data manifest. Coverage is the number
of Fabri-Ka stores per thousand business locations and per 100,000 inhabitants; the audit also
tabulates discovery source and platform by region and category mix by platform, following the
data-defect logic of Meng (2018).

7. results

TODO.

8. robustness

TODO.

9. discussion

TODO.

10. conclusion

TODO.
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Reproducibility statement

The analysis is a deterministic pipeline (seed 20261101) run from a single Makefile: make ingest

clean match validate features models robust tables figures paper, with make test

running the invariant tests on the cleaned panel. The raw snapshot is an owner-authorised, read-
only copy of the Fabri-Ka database taken with sqlite3.Connection.backup() on 2026-11-
01T17:38:30Z (SHA-256 8d963ba9...98fb); the two tables containing personal data were dropped
on the production node before transfer and nothing in production was modified. The snapshot is not
redistributed (it contains merchant catalogues that belong to the merchants); the data dictionary,
the sample-flow table, every intermediate aggregate, the labelled audit samples, the external-data
manifest with URLs, licences, vintages and checksums, the run ledger with every API call and its
cost, and the SHA-256 of every output are in the repository. LLM annotations (two independent
models for the category audit and the matching validation; one model for the classifier training
labels) are stored as CSV files so that the pipeline runs without API access; no empirical result
depends on a live model call. Dependencies are pinned in pyproject.toml (Python 3.12).
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Appendices
A. Source audit and compliance

The Phase 0 source audit (reports/00_source_audit.md) documents the three tables kept from
the snapshot (stores, 4,082 rows; products, 465,388; sync_log, 577,773), their fields, missing-
ness and the platform’s own compliance review per source: public catalogue endpoints only, polite
rates, nothing behind authentication, retained attribution and removal on request. The research used
no scraping of the platform and a single control request to its public statistics endpoint to date-stamp
the counters.

B. Data dictionary

The full field-level dictionary of the cleaned tables (listings_clean, stores_master, sibling_stores,
match_pairs, match_groups, sync_log) is generated by the pipeline (reports/data_dictionary.md).
Key derived fields: title_norm (ASCII-folded, lower-cased title used for duplicate detection and
matching); f_analysis_assort and f_analysis_price (sample membership flags); region_final
and region_source (assigned region and its provenance: municipality lookup, platform label,
FSA-centroid point-in-polygon, or unknown); category_model (classifier label, Amendment
A-002); comparable (variant-structure comparability of a matched pair).
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C. Category taxonomy and audit details

Table 5. Audit of the rule-based category labels (500-listing stratified sample)

Rule label Listings with annotator consensus Precision of the rule label

Maple & honey 24 0.50
Fine grocery 24 0.42
Coffee & tea 23 0.35
Chocolate 24 0.62
Bakery 25 0.40
Meat & fish 22 0.32
Cheese & dairy 24 0.58
Beverages 24 0.17
Alcohol 25 0.28
Beauty & care 24 0.62
Home & decor 22 0.36
Fashion 25 0.72
Jewellery 25 0.80
Art & craft 25 0.52
Children 21 0.62
Pets 24 0.29
Outdoor & sport 19 0.32
Garden 25 0.84
Industrial 24 0.42
Other 25 0.00
All 474 0.46

Notes: 25 random listings per category annotated independently by two LLMs (claude-opus-5-5, gpt-5.5) with the
platform’s taxonomy; agreement rule vs A 0.45, rule vs B 0.45, A vs B 0.95; consensus exists for 95% of listings.
Precision = share of consensus labels equal to the rule label. Disagreements listed in the replication package.

D. Within-region concentration

E. Region-level indicators

F. Preregistration, decision log and amendments

The frozen preregistration (research/preregistration.md), the decision log (research/decisions.md,
D-001 to D-007) and the two amendments are reproduced in the repository. A-001 (region as-
signment) replaced “platform label first” by “official geography first” after a first attempt with
the Statistics Canada 2021 economic-region layer produced spurious Estrie/Montérégie conflicts
that predate the 2021 boundary change; the final rule uses the MRNF municipality table for urban
forward sortation areas, then the platform label, then the FSA-centroid point-in-polygon. A-002
(category labels) introduced a supervised classifier after the audit measured the keyword rules at
46% precision, with the primacy rule stated before any result was computed under the new labels.
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Table 6. Within-region concentration of catalogue sizes

Region Stores Gini [95% CI] Top-10% share

Outaouais 36 0.922 [0.632; 0.937] 0.946
Capitale-Nationale 126 0.891 [0.751; 0.929] 0.866
Gaspésie–Îles-de-la-Madeleine 30 0.891 [0.472; 0.912] 0.876
Montérégie 190 0.890 [0.724; 0.925] 0.854
Centre-du-Québec 61 0.885 [0.519; 0.921] 0.861
Laval 25 0.830 [0.492; 0.868] 0.809
Estrie 152 0.823 [0.680; 0.882] 0.756
Chaudière-Appalaches 102 0.815 [0.661; 0.857] 0.776
Laurentides 99 0.810 [0.652; 0.871] 0.725
Abitibi-Témiscamingue 21 0.806 [0.587; 0.850] 0.795
Bas-Saint-Laurent 39 0.806 [0.447; 0.854] 0.776
Saguenay–Lac-Saint-Jean 97 0.803 [0.618; 0.846] 0.736
Montréal 237 0.782 [0.675; 0.843] 0.689
Lanaudière 66 0.765 [0.645; 0.809] 0.679
Mauricie 31 0.730 [0.495; 0.792] 0.701
Côte-Nord 16 0.517 [0.318; 0.565] 0.455
Nord-du-Québec 3 – –

Notes: 500 store-bootstrap resamples per region; regions with fewer than five stores omitted.

Table 7. Region-level indicators (reported for transparency; unstable under bootstrap)

Region Stores Diversity ECI Fitness

Montréal 237 9 1.70 1.15
Abitibi-Témiscamingue 21 10 1.27 1.15
Côte-Nord 16 8 1.25 0.98
Laval 25 7 1.16 0.79
Outaouais 36 7 1.13 0.82
Capitale-Nationale 126 9 0.32 1.02
Montérégie 190 9 0.16 1.08
Gaspésie–Îles-de-la-Madeleine 30 8 0.05 0.88
Estrie 152 7 0.03 0.73
Laurentides 99 11 -0.07 1.70
Lanaudière 66 8 -0.38 0.92
Saguenay–Lac-Saint-Jean 97 11 -0.70 1.66
Nord-du-Québec 3 4 -0.72 0.45
Chaudière-Appalaches 102 8 -0.96 0.89
Centre-du-Québec 61 11 -1.19 1.54
Bas-Saint-Laurent 39 6 -1.49 0.63
Mauricie 31 6 -1.56 0.60

Notes: Diversity = number of categories with RAA ≥ 1. ECI standardised; sign fixed so that corr(ECI, diversity)
≥ 0.
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Table 8. QDACI components by region

Region diversity_rarefied diversity_lo diversity_hi specialization specialization_lo specialization_hi concentration_gini coverage_stores_per_100k price_effect price_effect_se composite_equal composite_pca composite_borda

Abitibi-Témiscamingue 0.85 0.81 0.88 0.74 0.62 1.63 0.81 14.05 – – 0.73 0.23 48.00
Bas-Saint-Laurent 0.77 0.69 0.84 0.60 0.53 1.14 0.81 19.05 – – 0.59 0.43 39.00
Capitale-Nationale 0.79 0.67 0.87 0.29 0.28 0.48 0.89 15.48 0.02 0.02 0.34 -1.37 23.00
Centre-du-Québec 0.77 0.67 0.85 0.58 0.56 0.93 0.89 23.03 – – 0.48 -0.12 32.00
Chaudière-Appalaches 0.77 0.66 0.85 0.57 0.51 0.79 0.81 22.21 0.02 0.02 0.52 0.35 34.00
Côte-Nord 0.79 0.76 0.80 0.82 0.68 1.14 0.52 17.85 – – 0.80 3.17 52.00
Estrie 0.75 0.64 0.83 0.38 0.34 0.61 0.82 28.82 -0.01 0.02 0.44 -0.15 29.00
Gaspésie–Îles-de-la-Madeleine 0.80 0.73 0.86 0.68 0.65 1.22 0.89 32.58 – – 0.69 -0.08 45.00
Lanaudière 0.77 0.69 0.85 0.51 0.50 0.76 0.76 11.59 – – 0.50 0.43 33.00
Laurentides 0.82 0.74 0.89 0.32 0.29 0.51 0.81 14.58 -0.08 0.06 0.53 -1.04 35.00
Laval 0.79 0.73 0.84 0.44 0.42 0.94 0.83 5.42 – – 0.34 -0.43 23.00
Mauricie 0.74 0.68 0.80 0.89 0.72 1.30 0.73 10.70 – – 0.53 2.28 35.00
Montréal 0.78 0.68 0.86 0.37 0.34 0.47 0.78 10.91 0.00 0.00 0.44 -0.26 29.00
Montérégie 0.79 0.69 0.86 0.21 0.18 0.34 0.89 12.48 0.01 0.01 0.30 -1.65 20.00
Nord-du-Québec – – – 1.08 0.77 1.48 – 6.31 – – – – –
Outaouais 0.80 0.73 0.86 0.43 0.38 0.93 0.92 8.40 – – 0.34 -1.27 23.00
Saguenay–Lac-Saint-Jean 0.79 0.70 0.86 0.34 0.33 0.52 0.80 33.87 – – 0.67 -0.53 44.00

Notes: Components describe observed online catalogues of Quebec-based merchants, not production or output.
Complexity omitted because the ECI failed the preregistered stability criterion.
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