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This paper analyzes the conditions under which more legislation con-
tributes to economic growth. In the context of US states, we apply nat-
ural language processing tools to measure legislative flows for the years
1965–2012. We implement a novel shift-share design for text data,
where the instrument for legislation is leave-one-out legal topic flows
interactedwith pretreatment legal topic shares.Wefind that at themar-
gin, higher legislative output causes more economic growth. Consis-
tent with more complete laws reducing ex post holdup, we find that
the effect is driven by the use of contingent clauses, is largest in sectors
with high relationship-specific investments, and is increasing with local
economic uncertainty.
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I. Introduction
In the cross section, jurisdictions with larger, more complex legal systems
also tend to have larger, more productive economies. The correlation be-
tween legislative output and GDP in US states (illustrated in fig. 1) pro-
vides a clear example of this empirical regularity. A fundamental question
is whether these correlations reflect causal links.
While a larger economy could lead to more laws mechanically (as, e.g.,

more industries need to be regulated), it could also be thatmore legislation
(if well designed) causes economic growth.Consider the introductionof de-
tailed property rights protections, for example, or establishment of the rule
of law (Dam 2007). These institutions could help markets run more effi-
ciently, encourage investment, and increase growth. In particular, a more
complete “legislative contract” could lead to more investment by making
laws more enforceable and reliable (e.g., Williamson 1979; Hart andMoore
1988). Conversely, legislation might instead consist mainly of favors to spe-
cial interest groups, coming at the cost to overall growth and welfare (e.g.,
GrossmanandHelpman2001).Evenwithgood-natured legislators incharge,
excessive lawmaking could hinder economic growth by increasing compli-
ance costs (Niskanen 1971; Botero et al. 2004). Given the current state of
the economy, one might postulate an optimal level of legal detail, with
movement toward the optimum from either side leading to growth.
Motivated by these debates, we explore empirically the relationship be-

tween legislative detail and economic output in US states, from 1965 to
2012. Our research question is whether and how laws impact the econ-
omy. In brief, we show that increasing legal detail does lead tomore growth.
Onmechanisms, we report supporting evidence that higher legislating re-
duces legal uncertainty, leading to more business activity via relationship-
specific investments.
The first step is to measure detail in legislation. For each state and bi-

ennium, we produce ameasure of legislative output from the text of state
laws. The measure draws on recently developed methods in computa-
tional linguistics to detect provisions, legally relevant requirements in stat-
utes (Vannoni, Ash, andMorelli 2019). These provisions extract more in-
formation than coarser measures based on words or phrases. Further, we
use a topic model to measure the allocation of provisions across legal cat-
egories (Blei, Ng, and Jordan 2003).
Our empirical strategy introduces a novel text-based shift-share instru-

ment for legal detail (e.g., Bartik 1994). Analogous to standard shift-share
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instruments that use sector-specific economic flows interacted with preperiod sec-
tor shares, we construct our instrument using topic-specific legislative flows in-
teracted with preperiod topic shares. For identification, we assume that topic-
specific national legislative flows are exogenous to each particular state, in
line with recent econometric work by Adao, Kolesar, and Morales (2019)
and Borusyak, Hull, and Jaravel (2022). Intuitively, we think of states as
borrowing language on policies enacted in other states (the shifters),
especially when they have relatively low existing detail on that topic (the
shares). Our design passes a number of checks recently developed by
econometricians for probing the exogeneity of shift-share instruments
FIG. 1.—State GDP and legislative output, 1966 and 2012. Scatterplots show the relation-
ship between (log) provisions and (log) state GDP at the beginning of our time period
(1966; A) and the end (2012; B).
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(Adao, Kolesar, andMorales 2019; Goldsmith-Pinkham, Sorkin, and Swift
2020; Borusyak, Hull, and Jaravel 2022).
The main empirical finding is that more state-level legislation due to

the shift-share instrument tends to boost the state economy on average.
This effect is robust to a range of alternative choices for text processing,
regression specification, and statistical inference. We can rule out a num-
ber of alternative channels for the results besides an effect of legislation
on the economy, including changes in population, taxes/expenditures,
intervening political conditions, and changes in the actions of state reg-
ulatory agencies or state courts.
To understandwhymore laws lead tomore growth, consider the follow-

ing essential feature of our setting and design: the instrument captures
state-to-state diffusion on legal topics where borrowing states have not
yet legislated. As publication of laws in other states reduces the cost of en-
acting similar laws, that expands the legislative choice set over beneficial
laws while allowing legislators to disregard unsuitable ones. Hence, the
instrument is likely to bring efficiency-enhancing laws under minimal as-
sumptions on the benevolence of state legislators. These assumptions
seem reasonable in light of previous work showing that states tend to bor-
row the more successful policies from each other (e.g., Volden 2006; Pa-
checo 2012; Butler et al. 2017).
What is the economicmechanismunderlying the law’s boost to growth?

In an extensive mechanisms analysis, we focus on an “incomplete con-
tracts” interpretation of legislating and the economy. To summarize, we
think of state governments as creating legislation that businesses must
abide by, which necessitates specialized investments and supply chain
structures. Ambiguous or incomplete legislation can generate uncertainty
about enforcement, which deters businesses from making investments in
the first place. More comprehensive and clear legislation reduces this
holdup problem and encourages such specific investments, thus stimulat-
ing economic growth.
We report a series of empirical findings in support of legislative com-

pleteness and holdup reduction as a key mechanism. First, laws that reg-
ulate the economy (e.g., land/property rights) have a larger effect on
growth than laws regulating social issues (e.g., family law). Second, provi-
sions that produce contingencies—actions or outcomes conditioned on
events, reducing uncertainty over those events—are more helpful than
noncontingent provisions (Battigalli and Maggi 2002, 2008). Third, there
is decreasing economic benefit to legislating when the existing stock is al-
ready relatively detailed. Fourth, the law’s effect on growth is focused on
sectors relying more on customized inputs requiring relationship-specific
investments (Nunn 2007). And fifth, increasing legal detail is most benefi-
cial under higher local economic uncertainty (Baker, Bloom, and Davis
2016).
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Further, the estimated effect coefficients are economicallymeaningful.
The regressions suggest that a 10% increase in legislative flows due to
text borrowing increases the state GDP growth rate (per capita) by about
0.15 percentage points, relative to a mean of 3.1 percentage points. For
contingent provisions, the estimated effects are even larger—a 10% in-
crease in the flow of contingencies would lead to about a 0.6 percentage
point boost to the growth rate. For comparison, achieving a 0.15 percent-
age point increase in growth through fiscal stimulus would require about
a 0.1 percentage point increase in net-of-tax government spending (e.g.,
Nakamura and Steinsson 2014; Chodorow-Reich 2019).
These results add to a long-running debate on how laws and regula-

tions influence growth prospects (e.g., Parker and Kirkpatrick 2012).
Overall, the results are consistent with the “positive view” that legislation
is needed to regulate externalities, define the tax base, and allocate gov-
ernment expenditures, and usually it helps the economy grow (e.g., Dam
2007). Empirical work documenting a positive correlation between legis-
lative output and growth includes Mulligan and Shleifer’s (2005) cross-
sectional comparison ofUS states, Fukumoto’s (2008) time-series compari-
son in Japan, and Kirchner’s (2012) time-series comparison in Australia.1

Conversely, our evidence goes against the “negative view” of public choice
theory that regulation is usually excessive and tends to hinder economic
growth (e.g., Niskanen 1971; Davis 2017); in particular, the effect of com-
pliance costs in hindering business formation, competition, innovation,
and skill acquisition (Fonseca, Lopez-Garcia, and Pissarides 2001; Nico-
letti and Scarpetta 2003; Ciccone and Papaioannou 2007; Braunerhjelm
andEklund 2014). Related empirical work emphasizing compliance costs
includes Botero et al.’s (2004) cross-country comparison on the regula-
tion of labor, Di Vita’s (2017) comparison of regulatory complexity across
Italian regions, and Gratton et al. (2021), also in Italy, pointing to elec-
toral incentives as a mechanism for overproduction of laws and negative
impacts on economic growth. Finally, more nuanced models describing
conditions under which higher legal complexity helps or hurts includes
Kawai, Lang, and Li (2018) and Foarta and Morelli (2022).
Two closely related papers, in terms of both the topic and the method,

have used text analysis to assess federal regulations in the United States.
1 A number of papers have used indexes for regulatory quality and shown a positive cor-
relation with economic growth across countries or over time (Gørgens, Paldam, and Würtz
2004; Loayza, Oviedo, and Serven 2005; Djankov, McLiesh, and Ramalho 2006; Jalilian,
Kirkpatrick, and Parker 2007; Jacobzone et al. 2010). The different indexes include mea-
sures of regulatory burden from Organization for Economic Cooperation and Develop-
ment (OECD) surveys, the World Bank’s Doing Business project, World Bank Governance
Indicators, the Amadeus database, United Nations Industrial Development Organization
(UNIDO) 3-IndStat, and Fraser Institute’s Economic Freedom Index.
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Dawson and Seater (2013) show that in the US time series, the number of
pages in the Code of Federal Regulations is negatively related to overall
national growth. Coffey,McLaughlin, and Peretto (2020) produce a panel
dataset across industries since 1980 and find that stricter industry-specific
regulation is associated with lower industry growth. There could be many
reasons for these different results, including the discussion earlier on how
our legislation instrument is driven by borrowing of successful policies
among state legislators.
The mechanisms analysis around legislative completeness and invest-

ment is relevant to the large literature in labor economics and contract
theory onholdup and the theory of the firm (e.g.,Williamson 1979;Gross-
man and Hart 1986; Hart and Moore 1988). Here we extend that idea to
the legislative “social contract.” The public finance literature on tax com-
pliance has made a similar connection to incomplete laws as incomplete
social contracts (Weisbach 2002; Holtzblatt and McCubbin 2003; Givati
2009); consistent with our results, more detailed tax legislation can help
the economy by reducing legal uncertainty (Slemrod 2005; Graetz 2007).
Another related paper is Nunn (2007), who finds that industries relying
on inputs requiring relationship-specific investments tend to cluster in
countries withmore effective legal institutions and better contract enforce-
ment. The most recent empirical work on legal uncertainty and economic
activity includes Giommoni et al. (2023) and Bamieh et al. (2025).
The rest of the paper is organized as follows. Sections II, III, and IV de-

scribe the data, text analysis methods, and empirical approach, respec-
tively. Section V reports the main results on laws and growth, while sec-
tion VI reports the extensive mechanisms analysis on what types of laws
matter and under what economic conditions the effect is largest. Sec-
tion VII concludes.
II. Data Sources
This section describes the data and provides summary statistics. The var-
iables can be roughly divided into three categories: data on economic
output and growth, statute text data and legislative output, and control
variables. A full list of variables with descriptions is shown in table A.1
(tables A.1–A.42 are available online). Summary statistics are shown in
table A.2.
The dataset for our empirical analysis ranges from 1965 through 2012.

This period is determined by the beginning of the economic growth var-
iables (in 1965) and the ending of the legislative text variables (in 2012).
The data are constructed by biennium (2-year periods), sincemany states
publish their compiled statutes once every 2 years.
Economic activity.—We have a rich array of variables on the economic

conditions by year in each of the 50 states. These data are assembled from
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the Bureau of Economic Analysis Regional Accounts, County Business
Patterns, Klarner (2013), and Ujhelyi (2014).
As our empirical analysis looks at how legal flows impact economic

growth, the key variable Yst represents local growth,measured by the change
in log per capita gross state product (GSP) in state s between year t 2 2
and year t (as the data are at the biennium level). Figure A.1 (figs. A.1–
A.21 are available online) shows the evolution of this variable over the
time period of the data. The data on the numerator (total real GSP) and
the denominator (total population) will also be used separately. All eco-
nomic variables denominated in dollars are deflated to 2007 values using
the state-level consumer price index.
We have a number of additional measures of economic activity. On the

worker side, we have labor income and employment. On the firm side, we
have number of establishments and profits.
State session law corpus.—The dataset on legislation includes the full text

of US state session laws. This corpus consists of the statutes enacted by
each state legislature during each session. The statutes modify the text in
the state’s compiled legislative code. As mentioned, the laws are published
annually or biennially. To ensure consistency, the dataset is built biennially,
with the data point for even year t including the laws from t and t 2 1.
The statutes can include new laws, amendments to existing laws (revi-

sions), and repealing of existing laws (deletions). Ideally, one could dis-
tinguish the effects of amending and repealing provisions in terms of
their effect on the stock of laws. In particular, repeal of clauses usually
has a negative effect on the stock of laws, while amending of clauses could
have a negative, neutral, or positive effect depending on what they re-
place. Unfortunately, our corpus does not provide a machine-readable
indication of the original text that is being amended or repealed, so we
cannot precisely determine the size of removals.2 Hence, our main mea-
sure of legislative volume includes all types of provisions and does not dis-
tinguish amendments or repeals. Through qualitative inspection of sam-
ples from the corpus, however, we could determine that amendments and
repeals are a relatively small share of the text in the state session laws.
Quantitatively, we proxy for the share of amendments and repeals by scan-
ning for associated text signifiers (“amend*” or “repeal*”). Figure A.6 shows
the time series for these shares over time, and they are relatively infre-
quent (about 3% repealing and less than 1% amending). In any case,
2 Similarly, we cannot cleanly distinguish clauses that add regulations or remove them.
Thus, some of our estimated effects could be due to clauses that deregulate rather than
regulate. An example of such a “deregulating” law is Texas Utilities Code Title 2.C Ch. 65,
“Deregulation of Certain Incumbent Local Exchange Company Markets,” enacted in 2005.
While that law is taking away power from a telecommunications regulator, it still contains a
number of quite detailed provisions. See https://statutes.capitol.texas.gov/Docs/UT/htm
/UT.65.htm.

https://statutes.capitol.texas.gov/Docs/UT/htm/UT.65.htm
https://statutes.capitol.texas.gov/Docs/UT/htm/UT.65.htm
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the presence of amendments and repeals is not a problem for our empir-
ical analysis as long as their frequency is not confounded with the instru-
ment. Figure A.15 shows that, reassuringly, the instrument is not corre-
lated with the share of either type of clause.3

The next issue is that the text from the state session laws corpus is pro-
duced from optical character recognition (OCR) applied to printed laws.
From inspecting samples, the OCR is high quality. Figure A.5 shows the
scanned copy of a page from a statute enacted in the Texas legislature
for the 1889 session. As can be seen, although the statute is old, the qual-
ity of the digitized version is quite good.
Still, as with any historical digitized corpus there are a significant num-

ber of OCR errors. To investigate this, we computed a proxy for OCR as the
misspelling rate for common (nonproper) nouns. Figure A.6 shows the
time series in the misspelling rate, and it is low (about 3%) and smooth
over time. These misspellings could add measurement error to the legis-
lative output measure. Again, this is not a major problem for our empir-
ical analysis as long as theOCR error rate is not correlated with either the
outcome or the instrument for legislative output. Fortunately, the instru-
ment is not correlated with the misspelling rate (fig. A.14).4

Demographics.—We link the data on economics and law to demographic
data at the state level. Besides population, we use census information on
the age distribution, the fraction of urban population, and the share of
foreign-born population.
State government finances.—Weuse a set of data on government revenues

and expenditures from the state government finance census. These in-
clude total government expenditures (in thousands of current dollars)
and legislative expenditures (in thousands of current dollars).
Politics.—Next, we use measures of state political conditions. For each

state and year, we have ameasure of democratic control, which is the num-
ber of governing bodies (lower chamber, upper chamber, and governor)
controlled by Democrats. This ranges from zero to three.
Relationship specificity.—We measure the importance of relationship-

specific investments using the data fromNunn (2007). Building onRauch
(1999), Nunn identifies inputs that are sold on an organized exchange.
The idea is that exchange goods have an elastic supply on the global mar-
ket, and they can be purchased in flexible quantities without established
relationships. Other goods (not on exchanges) are more specialized and
depend on private relationships—and relationship-specific investments.
3 Table A.22 shows that we can also control for these variables in our regressions and it
makes no difference.

4 In addition, controlling for the OCR error rate in our main results does not change
them.
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Nunn (2007) scores industry sectors by the relative share of inputs from
the latter category—that is, inputs requiring relationship-specific invest-
ments. We match those scores with Bureau of Economic Analysis data
on yearly state GDP by sector, using Autor, Dorn, and Hanson’s (2013)
crosswalk files to match different industry classifications. The resulting
dataset has information on relationship specificity for 30 sectors (three-
digit North American Industry Classification System [NAICS] code). Those
sectors, ordered by relationship specificity, are listed in table A.3. Intui-
tively, the lowest-scoring industries are oil/gas extraction and primary
metal manufacturing, while the highest-scoring industries are comput-
ers/electronics and publishing.
Local economic policy uncertainty (EPU).—Finally, we have information on

state-year-level EPU, constructed from the text of newspaper articles based
on the approach from Baker, Bloom, and Davis (2016). For this purpose,
we use the searchable local newspaper archive Newspapers.com, which
canprogrammatically provide counts by state and year for articlesmeeting
search criteria. We count the number of articles mentioning the phrase
“economic uncertainty” in a state in a given biennium and then construct
a frequency by taking this count divided by the total number of news arti-
cles. Figure A.4 shows that our measure is highly correlated with a state-
level measure recently developed by Baker et al.’s team for recent years
(rank correlation coefficient 5 0:41).
III. Text Analysis Methods
This section summarizes our methods for extracting useful measures
from the statute texts.
A. Measuring Legislative Output
Using the digitized text of the state session laws, we start by segmenting
the text for each biennium into statutes. Roughly speaking, a “statute” is
a singular, coherent enacted bill or policy. It usually corresponds to a
“chapter” in the compiled legislative code, which is the second level of
organization beneath titles. Figure A.4A shows the distribution of the
number of statutes by biennium. Figure A.4B shows the distribution of
the number of words per statute. Figure A.4C and A.4D respectively show
the time series for the number of statutes, and number of words per stat-
ute, over time.
Next, the statutes are segmented into sentences using a sentence to-

kenizer. For each sentence, we extract legally relevant statements follow-
ing themethod inVannoni, Ash, andMorelli (2019) andAsh et al. (2020).
The method works as follows, with more detail provided in appendix sec-
tion B.2.
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We apply a syntactic dependency parser to construct data on the gram-
matical relations among words in each sentence (Dell’Orletta et al. 2012;
Montemagni and Venturi 2013), as illustrated in figure A.7. The depen-
dency parse identifies the main verb in a sentence segment, along with
the associated subject, object, verb, and information on negation.
To extract legally relevant statements, we define a set of legislative pro-

vision types (also called legal frames), including delegations, constraints,
and so on (Saias andQuaresma 2003; Soria et al. 2007).We extract depen-
dency tags associated with each legislative provision type (Lame 2003; van
Engers, van Gog, and Sayah 2004); for instance, a constraint is character-
ized by three potential structures: a negative structure with amodal, such
as “the Agent shall not”; a negative structure with a permission verb, such
as “the Agent is not allowed”; or a positive structure with a constraint verb,
such as “the Agent is prohibited from.” The set of provision types, with
tagging rules, is listed in table A.5. Vannoni, Ash, and Morelli (2019)
and Ash et al. (2020) use this method to count provisions across different
agent types. Here the aim is less targeted—we count the number of legal
provisions by state and over time.
Our measure of legislative output Wst represents the number of legal

provisions counted in the session laws for a state at biennium t. To assess
proportional changes in provisions, we use the log of the counts. The evo-
lution of this measure, by year, is illustrated in figure A.1. Counting pro-
visions should provide a cleaner measure of the flow of legal require-
ments than would be obtained by a coarser measure, such as word counts
or page counts. Word or page counts would be noisier because they in-
clude a lot of nonlegislative or otherwise less informative content. Vannoni,
Ash, and Morelli (2019) provide some validation against human annota-
tions that our parser-based measure does a better job than simpler mea-
sures in identifying legally relevant statements. Figure A.2 shows that
provision counts and word counts are correlated. Table A.21 explores var-
iations on our analysis using word counts or page counts.
B. Allocating Laws to Topics
An essential ingredient in our analysis is to assign statutes to topics. For
this purpose, we apply the latent Dirichlet allocation (LDA) model de-
scribed in Blei, Ng, and Jordan (2003). This algorithm, by now well known
in the literature on text data in political economy (Grimmer and Stewart
2013; Hansen, McMahon, and Prat 2018), assumes that every document is
a distribution over topics, which in turn is a distribution over words and
phrases. A document is generated by drawing topic shares, and then the
words of the document are drawn from those topics.
We trained the LDAmodel on our corpus at the statute level using the

Mallet wrapper from the Python gensim package. The main tunable
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hyperparameter in LDA is the number of topics K. Starting with K 5 6
topics, we increased the number by multiples of six (12, 18, ..., etc.) to
find the topic count that maximized the topic coherence score. This
score was maximized at K 5 42. We also inspected the topics subjec-
tively, and we agreed that the specification with K 5 18 topics was a good
balance for a relatively small number of intuitive, coherent topics. Af-
ter producing our main empirical results for all topic counts K ∈
f6, 12, :::, 48g, we found that the instrument constructed with K 5 18
topics (more details are given below) generates the most consistent esti-
mate across specifications with different sets of predetermined covariates.
Therefore, we have two preferred LDA models: 18 topics and 42 topics.
For our main results, however, the topic number choice is not important.
In table A.20, we show consistent results for all LDA models produced
(K ∈ f6, 12, :::, 48g).
The baseline specification for the main text uses the LDA model with

K 5 18 topics. The list of 18 topics is reported in table 1, sorted by most
to least frequent in the state session laws corpus. The model produces
clearly interpretable topics for vehicle regulation, licensing, courts, proj-
ect funding, childcare services, trusts and estates, employment law, taxes,
land regulation, retirement regulation, and so on. These are the types of
legal policy areas that one would expect to arise in the business of US
state government.5

The 42-topic LDA model is used mainly to flesh out our results by pol-
icy type. These more granular topics were easier than the 18-topic model
to divide into broader policy areas: economic regulation, social regula-
tion, fiscal policy, and procedural. To make this assignment to policy
groups, all three of the coauthors annotated the topics and we assigned
the majority annotation, with some discussion under disagreement. The
list of topics, with broader category assignments, is reported in table A.6.
Figure A.8 shows the legislation shares across these four categories over
time.
Using the trained models, we assign to every statute a distribution over

topics based on the words and phrases in that statute. For each state-
biennium, the number of provisions by topic is computed by the sum
of provisions in that state-biennium’s statutes, weighted by the topic
share of each statute. Formally, let Lst represent the set of laws in state
s time t. Each statute i ∈ Lst has a provision count wi and a distribution
over topics~v ∋ vk

i , 8 k ∈ f1, :::, Kg, where vk
i ≥ 0 and okvk

i 5 1. Then de-
fine legislative flows for topic k in state s during t as

W k
st 5 o

i∈Lst

vk
i wi:
5 Some example provisions with topic tags are listed in tables A.7 and A.8.



TABLE 1
List of Topics, 18-Topic Specification

Label Frequency Most Associated Words

Courts .0724 court, judgment, attorney, case, appeal, civil, petition, sheriff,
trial, circuit court, district court, such person, complaint,
counsel, brought, circuit, warrant, paid

Pensions .0653 paid, benefit, rate, payment, equal, death, age, credit, pay,
total, life, pension, premium, calendar year, loss, account,
case, per cent, event, membership, excess, maximum

Local projects .0645 development, local, project, budget, government, cost, grant,
research, center, local government, data, transfer, governor,
is the intent, develop, urban, review, biennium

Procurement .0621 director, contract, work, review, civil, labor, contractor, attorney
general, bureau, final, perform, audit, receipt, status, ex-
empt, panel, government, firm, bid, prepared

Elections .0612 district, town, petition, charter, special, ballot, mayor, voter,
township, precinct, cast, referendum, census, elector, case,
town council, said district, such district

Banking .0604 loan, trust, bank, agent, partnership, institution, foreign, stock,
mortgage, deposit, surplus, interest, merger, credit union,
partner, case, credit, gift, branch, transact

Licensing .0593 license, fee, dealer, sale, food, sold, holder, sell, valid, fish,
agent, distributor, milk, liquor, product, such license, live-
stock, game, card, retail, misdemeanor, fine

Real estate .0576 real, interest, sale, owner, contract, claim, lien, payment,
transfer, instrument, seller, holder, issuer, debtor, claimant,
buyer, pay, broker, settlement, receipt, money

Bonds .0574 interest, bond, payment, commonwealth, cost, sale, paid, pay,
project, power, thereon, sold, debt, pledge, local law, event,
hereof, proper, said board, real, port, sell, therefrom

Expenditures .0569 fund, account, money, paid, special, pay, tile, payment, transfer,
for the fiscal year, excess, trust fund, so much thereof, de-
posit, state general fund, auditor, tie

Bureaucracy .0551 governor, council, government, chief, fire, appoint, personnel,
compact, conflict, perform, shall consist, invalid, parish,
successor, volunteer, membership, head, travel

Healthcare .0546 health, care, treatment, health care, physician, home, human,
patient, mental, mental health, drug, social, condition,
public health, medicaid, dental, client, review, institution

Child custody .0535 child, court, minor, children, parent, age, probation, crime,
victim, parole, guardian, adult, petition, placement, youth,
case, social, legal, child support, obligor, home

Taxes .0522 tax, paid, gross, credit, return, net, rate, exempt, assessor, case,
refund, equal, sale, total, calendar year, payment, fuel, por-
tion, sold, price, retail, zone, pay, such tax

Land and
energy

.0512 land, water, owner, control, site, air, solid, gas, tenant, oil, park,
airport, forest, coal, plant, environment, prevent, under-
ground, power, soil, portion, landlord, condition

Education .0474 school, school district, state board, district, student, institution,
higher, teacher, special, aid, pupil, children, school year, tu-
ition, high school, school board
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This process results in a dataset with the number of provisions by topic
for the legislation of a state in a biennium.
C. Measuring Contingency in Legal Language
Contingencies are a prominent feature of legal language because they im-
pose more precise conditions under which legal actions will be made
(Crawford and Ostrom 1995; Frantz and Siddiki 2022).6 We measure con-
tingency using a simple lexicon-based approach. Starting with several lists
developed by linguists to indicate contingency, we searched for examples
in the statutes to check which words almost always indicated contingency.
After this inspection process, we settled on a relatively short list of words
that were distinctive of contingent clauses. Formally, a provision is contin-
gent if one of the following words (or phrases) appears in the same sen-
tence: {if, in case, where, could, unless, should, would, as long as, so long as, pro-
vided that, otherwise, supposing }.
To see what this distinction looks like in context, table A.7 shows ex-

amples of contingent provisions, while table A.8 shows examples of non-
contingent provisions. These are randomly sampled from the corpus to
represent different states, years, and topics. One can clearly see that non-
contingent clauses impose rigid requirements, while contingent clauses
depend on some environmental factor.
LetW C

st represent the number of contingent provisions in the statutes
from state s in year t. LetW N

st 5 Wst 2 W C
st represent the number of non-

contingent provisions. Following the same procedure as in section III.B,
we also compute topic-specific counts of contingent and noncontingent
provisions by state-biennium.
Summary statistics related to contingency are reported in appendix

section B.4. About one-fifth of provisions are contingent. Table A.9 shows
the changes in contingency across decades, showing that the share of
TABLE 1 (Continued)

Label Frequency Most Associated Words

Traffic 1 .0423 motor, highway, driver, owner, traffic, plate, test, vessel, acci-
dent, weight, special, sect, trailer, railroad, state highway,
stricken, feet, fine, alcohol, aircraft, carrier

Traffic 2 .0267 street, road, feet, island, river, run, tract, team, great, highway,
township, center line, park, center, corner, lake, beach, more
or less, san, honor, creek, high school
6 For a more
 detailed di
Note.—This table shows the 18 topics, along with their frequency and the most associ-
ated keywords. As can be seen, the distribution is rather dispersed and no topic is predom-
inant. The most frequent topics across states and years are courts, pensions, and local proj-
ects, whereas the least frequent are education, traffic 1, and traffic 2.
scussion of this issue, see app. sec. B.4.
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contingent clauses has decreased slightly over time, from 19.3% in the
1970s to 18.6% in the 2000s. Figure A.10 shows the time series for the
share of contingencies by the four policy categories. Economic regula-
tion clauses have usually had the highest degree of contingency.
IV. Empirical Approach
This section outlines themain features of our research design for estimat-
ing a causal effect of legislative output on economic growth.We use a shift-
share instrumental variable design based on topics in legal texts. We de-
scribe how the instrument is constructed andpresent evidence and checks
on its validity.
A. Linear Regression Specification
Our dataset is at the state-biennium level, for each state s and biennium
t. The main research objective is to test whether legislative outputWst in-
creases or decreases economic growth Yst. More formally, let Wst equal
the number of legal provisions enacted, and let Δlog Yst equal the log
change in real per capita GDP, in s during t. We assume a linear model

Δ log Yst 5 as 1 at 1 as � t 1 r logWst 1 X 0
stb 1 est , (1)

where as includes state fixed effects, at includes time (biennium) fixed
effects, andas � t includes state-specific time trends.Whenestimatedby or-
dinary least squares (OLS), this is a standard two-way fixed effects model.
Xst includes a set of additional covariates—for example, preperiod state
characteristics interacted with the time fixed effects—for use in robust-
ness specifications.7

Under strong identification assumptions, OLS estimates for r would
procure a causal effect of legislative output on growth. The key assump-
tion is that there are nounobserved factors (time-varying at the state level)
correlated with both log Wst and Δlog Yst. This assumption is unrealistic,
given that there could be unobserved shocks (e.g., the rise of a new indus-
try) that affect both economic output and legislative output. Our empiri-
cal strategy is designed to address these confounders.
7 The set of variables included differs by specification. For example, in the main two-
stage least squares (2SLS) results (table 3), we report results with preperiod economic co-
variates interacted with biennium effects (initial growth, initial GSP, and initial GSP per
capita); controls for initial sector shares interacted by biennium; demographic character-
istics (share of urban, foreign, and population) measured in the pretreatment period in-
teracted with biennium fixed effects; topic share controls; lagged government expendi-
tures; and the lagged dependent variable. The specific variables in each column are
listed in the respective table notes. Descriptions of the covariates with data sources are
shown in table A.1.
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B. Shift-Share Instrument for Legislative Diffusion
The baseline OLS model (1) is likely to produce biased estimates given
confounders and reverse causality. We address this issue using an instru-
mental variable approach that isolates exogenous variation in legislative
output due to sharing of legal texts across US states. This section de-
scribes the source of identifying variation and formalizes the construc-
tion of the instrument.
A classic motivation for federalism institutions is that the constituent

units—for example, US states—can act as laboratories of democracy in
the discovery and adoption of good policies (Burgess et al. 2016). When
states adopt good policies through legislation, legislators in other states
can learn from that example and adopt similar policies in their laws. As
discussed in previous work, one of the main drivers of policy diffusion
across US states is policy success; successful policies are more likely to
spread across states (Volden 2006; Pacheco 2012; Shipan and Volden
2014; Butler et al. 2017). For example, Yu, Jennings, and Butler (2020)
find that in the case of drunk driving laws, only policies that reduce the
total fatality rate tend to spread across states. Souza, Rasul, and de Paula
(2019) document tax competition between states, while DellaVigna and
Kim (2022) find policy diffusion between neighboring states and states
with similar political makeups.
As these policies are embodied in legislative text, state-to-state policy

diffusion typically consists of borrowing of text (Burgess et al. 2016).
Other things equal, it is cheaper to use previously used text than draft
something from scratch. This borrowing mechanism is likely to be
strengthened in the case of US states because the state legislatures are rel-
atively resource-constrained (e.g., Malhotra 2006). Burgess et al. (2016)
document borrowing of text, showing that in recent years some of that is
driven by organizations publishing model legislation (see also Hansen
and Jansa 2021).
To summarize, previous work shows that state legislators borrow legal

provisions from other states. That borrowing is due in part to resource
constraints, suggesting that there are drafting costs for new legislation.
Hence, we would expect more borrowing on topics where a given state
has not yet legislated in much detail. Further, there is a tendency to selec-
tively borrow successful provisions. Hence, the legislation that diffuses by
borrowing is positively selected in terms of its impact on society and the
economy.
These ideas motivate the construction of our instrument. Formally, we

adapt a shift-share instrumental variable design, often attributed to Bartik
(1991, 1994) but popularized by Blanchard and Katz (1992). The original
application of the approach was meant to address the endogeneity between
employment growth and economic growth; that is, more economically
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prosperous regions tend to attract more labor. To address this problem,
one can instrument local employment growth with the interaction be-
tween pretreatment local employment shares by sector and national em-
ployment growth rates by sector. The Bartik approach therefore isolates
changes in employment growth due to these labor demand shocks (rather
than due to local supply side responses).
While the use in economic growth and employment is still the classic

example, more recent applications include migration effects on labor
markets (Card 2001; Basso and Peri 2015), imports and economic growth
(Autor, Dorn, and Hanson 2013, 2016), market size and drug innovation
(Acemoglu and Linn 2004), small-business lending and economic growth
(Greenstone,Mas, andNguyen 2020), effects of democracy on growth (Ace-
moglu et al. 2019), and effects of the China shock on nationalism (Co-
lantone and Stanig 2018) and populism (Autor et al. 2020). In tandem
with this diversity of applications, a recent and active literature in econo-
metrics has produced useful results and guidance on how to use these
estimators ( Jaeger, Ruist, and Stuhler 2018; Adao, Kolesar, and Morales
2019; Goldsmith-Pinkham, Sorkin, and Swift 2020; Borusyak, Hull, and
Jaravel 2022).
To link our setting to that of more traditional shift-share designs, we

conceive the flow of legislative provisions as analogous to the flow of
workers or flow of migrants. Analogous to economic sectors (which sup-
ply workers) and origin countries (which supply migrants), we have legal
policy topics (which supply legislative text). The instrument consists of a
“share” factor and a “shift” factor, to be described in turn. As above, Wst

represents the total number of legislative statements in state s at bien-
nium t, whileW k

st represents the number of statements on topic k in s at t.
The local “shares” are a state’s preperiod stock of legislative output on

each topic, analogous to preperiod employment shares across sectors, or
preperiod immigrant population shares across origin countries. Formally,
we construct the pretreatment legislative topic shares as the average of
topic shares over the decade before our analysis (1955–64), represented
as period zero: W k

s0=Ws0.8
8 Note that we divide a state’s cumulative statutes by topic,W k
s0, by the total statute output

in those years,Ws0. This is needed to normalize variation by state, such that instrument var-
iation is driven by topic variation within state. We cannot use W k

s0 itself as the shares (the
level, rather than the share) due to the large level differences across states, which then pro-
duces a very noisy instrument. In line with that, the shift-share instrument based on levels
does not get a strong enough first stage (F -statistic < 2:5). The estimated 2SLS coefficients
are the same sign and similar in magnitude (r̂ ≈ 0:03) but noisy and not statistically signif-
icant. We include all topics in constructing the instrument, as recommended by Borusyak,
Hull, and Jaravel (2022), relative to a situation where only a subset of shares is used for the
instrument (as in Autor, Dorn, and Hanson 2016). Moreover, the use of pretreatment
shares is advisable in situations where shocks are serially correlated and shares are affected
by lagged shocks.
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The global “shifter” in our case is nationwide growth in topic-specific
legislating, analogous to nationwide growth in employment in a particular
sector, or growth in immigration from a particular origin country. For-
mally, this is the leave-one-out average log change in legislation to topic
k in other states, (1=49)or≠sΔ logW k

rt , where r indexes the other 49 states.
Borusyak, Hull, and Jaravel (2022) note that the assumptions for identifi-
cation are relaxed with the leave-one-out specification for the shifter.
Now we combine the “shifters” and the “shares.” The instrument for

legislative output is the weighted sum, by topic, of the leave-one-out av-
erage legislative flow on that topic in other states, multiplied by this
state’s pretreatment topic share:

Zst 5 o
K

k51

W k
s0

Ws0|{z}
shares

o
r≠s

Δ logW k
rt

49|fflfflfflfflfflfflfflfflffl{zfflfflfflfflfflfflfflfflffl}
shifts

: (2)

To assist interpretability of the first-stage and reduced-form estimates, Zst

is standardized to mean zero and variance one.9 The first-stage equation
for legislative output is

logWst 5 as 1 at 1 as � t 1 wZst 1 X 0
stb 1 hst , (3)

where Zst is given by (2). The other items are the same as equation (1).
Reduced-form estimates are produced by

Δ log Yst 5 as 1 at 1 as � t 1 gZst 1 X 0
stb 1 εst , (4)

that is, regressing the outcome directly on the instrument.
C. First Stage
In the classic shift-share instrument, it is expected that the first-stage ef-
fect of Zst on the endogenous regressor (e.g., employment), w, is positive,
as having high previous shares of sectors that are increasing nationally
will tend to get pulled upward. In our setting, however, the effect of pre-
vious shares goes in the other direction. As outlined in the discussion
above, it is states with relatively low previous legislating on a topic that
will be pushed most by national upward shifts on that topic. Hence,
we expect that w < 0.
Figure 2 illustrates the first-stage relationship, which is statistically sig-

nificant (p 5 :003) and produces a Kleibergen-Paap first-stage F-statistic
of 22.8 in the baseline specification. As expected, the first-stage relation
between legislative flow and the instrument is negative. When a state had
9 See table A.10 for summary statistics on the instrument and endogenous regressor by
decade.
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initially low detail on a topic, then it was more likely to increase legislat-
ing in response to national trends on that topic. Consistent with this in-
terpretation, the “shift” term of the instrument is positively correlated
with the endogenous regressor log Wst, while the “shares” term is nega-
tively correlated (fig. A.11).
D. Exogeneity and Exclusion
There are two approaches to identification in shift-share designs. In the
first approach, one assumes that the preperiod shares are conditionally
exogenous (Jaeger, Ruist, and Stuhler 2018; Goldsmith-Pinkham, Sorkin,
and Swift 2020). In this view, the exclusion restriction hinges on the fact
that the shares (normally, sectoral composition, but in our case, topic
shares) are as good as randomly assigned conditional on the fixed effects
and controls (see Borusyak, Hull, and Jaravel 2022). In our case, this as-
sumption could be formally stated as

E
W k

s0

Ws0

� εst j~ast , Xst

� �
5 0, 8 k, (5)

where~ast gives the vector of fixed effects. Using the definition of the in-
strument (2), equation (5) implies instrument exogeneity. Equation (5)
is a relatively strong requirement in most empirical contexts, however. In
our case, this would mean that preperiod legislative topic shares are un-
correlated with subsequent trends in economic growth during the treat-
ment period. This assumption is difficult to justify, since the preperiod
legislation could be drafted in expectation of future growth trends. For
FIG. 2.—First stage: impact of shift-share legislative shock on legislative output. Shown is
a binned scatterplot for the first-stage relationship (eq. [3]) between the shift-share instru-
ment (x-axis) and the log number of provisions (y-axis). State and year fixed effects are
absorbed.



more laws, more growth? 000
example, the proportion of legislation on taxes or employment regula-
tion in the 1950s could be correlated with growing more or less quickly
in the 1960s or 1970s. Still, we show that we can pass the checks proposed
by Jaeger, Ruist, and Stuhler (2018) and Goldsmith-Pinkham, Sorkin, and
Swift (2020) in the framework that assumes exogeneity of pretreatment
shares. Table A.13 shows that the instrument is uncorrelated with pre-
treatment state characteristics. Figure A.13 shows that pretreatment topic
shares are uncorrelated with subsequent growth trends. These statistics
lend support to the “exogeneity of shares” assumption, which would suf-
fice for instrument validity.
A second approach to identification, taken by Adao, Kolesar, and Mo-

rales (2019) and Borusyak, Hull, and Jaravel (2022), relies on different,
arguably weaker, assumptions. In these frameworks, the exclusion re-
striction follows from the conditional exogeneity of the current-period
shifters, rather than from the pretreatment shares. No assumption is needed
with respect to the pretreatment shares, and instead this approach as-
sumes that the global shocks are uncorrelated with the exposure-weighted
average of potential outcomes. In the case of Autor, Dorn, and Hanson
(2016), for example, the identification assumption is that average unob-
served determinants of economic growth across states must be unrelated
to flows of Chinese imports. With panel data (as in our context), the as-
sumption can be further relaxed. Formally, we have

E o
r≠s

Δ logW k
rt

49
� εst j~ast , Xst

( )
5 0, 8 k, (6)

where the terms and technicalities are as above. With the inclusion of
state and time fixed effects, shocks are allowed to be correlated with
exposure-weighted averages of state and time-invariant unobservables
or linearly varying within state given the inclusion of state-time trends
(Borusyak, Hull, and Jaravel 2022).10

In line with Adao, Kolesar, andMorales (2019) and Borusyak, Hull, and
Jaravel (2022), we take a number of steps to assess the validity of Zst as an
10 There are two additional identification issues that should be discussed. First, there is
the issue of shared economic or political shocks across multiple states, which drive both
legislation and economic growth. Economic crises like the Great Recession and the
COVID-19 pandemic would be examples of such events. A similar issue is there for the clas-
sic Bartik (1991) instrument for employment and growth. All of our validity checks—e.g.,
the placebos for time and other variables—are designed to support our assumption that
such joint shocks are second order once integrated into the constructed instrument. A sec-
ond issue is how the instrument, and the resulting nudge to detail, impacts other neighbor-
ing states. There could be, e.g., positive spillovers in the outcome due to gains from trade
or negative spillovers due to migration of labor or capital. There may also be spillovers in
the effect on legislative output. We assume that to the extent that these spillovers exist, they
are second order to the main effect of the instrument. Further exploring such spillovers is
an important area for future work, as discussed in the conclusion.
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instrument for logWst (see app. sec. C). First, to check that the relevance
of the shift-share instrument is driven by a majority of topics, for every
topic (including state and year fixed effects and clustering standard er-
rors by state) we regress the increase in provisions related to a topic in
a state on the increase in the total provisions related to that topic in other
states and the increase in all legal provisions in that state. We find that topic
growth is statistically significant in the great majority of topics, as shown in
figure A.12. Second, we use the test for weak instruments, robust to het-
eroskedasticity, serial correlation, and clustering, proposed by Olea and
Pflueger (2013). A rule of thumb for 2SLS is to reject the null hypothesis
of a weak instrument when the effective F-statistic is greater than 23.1. In
our data, the effective F-statistic equals 132.8 and we reject the weak instru-
ment null at 5% significance. Third, table A.12 reports the following pla-
cebo test: we regress economic growth on future values of the legislative
growth instruments. The estimates are not statistically significant.11 Fourth,
we run a balance test by regressing the instrument on some potential
confounders. Table A.14 shows that the instrument is not correlated with
current or lagged values for relevant state characteristics.
V. Main Results
This section reports the main empirical results. We start in section V.A
with an empirical test for whether greater legal output causes greater
or lower growth at the margin. We then report some robustness checks
and supporting results on the main effect in section V.B.
A. Main Results on Legislation and Growth
Table 2 presents the first results for legislative output and growth. Col-
umns 1 and 2 show estimates for the first-stage equation (3), illustrating
a negative and significant effect of the instrument on log provisions. In
columns 3 and 4, we see that OLS estimates of the second-stage equa-
tion (1) are positive but not robustly significant. Columns 5 and 6 show
a significant reduced-form effect of the instrument on growth, from equa-
tion (4). As discussed above, the reduced-form coefficient is negative, re-
flecting that lower pretreatment detail on a topic is associated with a
positive shock to legislative output. Additional specifications for OLS and
the reduced form are shown in tables A.15 and A.16, respectively.
2SLS estimates for r, the effect of legislative output on growth, are re-

ported in table 3. Column 1 gives the baseline 2SLS estimate with state
fixed effects and biennium fixed effects. It is positive and statistically sig-
nificant, similar in magnitude to the OLS, meaning that at the margin an
11 See also table A.17 for additional results on leads and lags of the effect.



more laws, more growth? 000
exogenous shift in legislative output due to nationwide text flows is asso-
ciated with increased economic growth. The rest of the columns provide
an array of robustness checks. Column 2’s state-specific linear time trends
do not change things; neither does the set of pretreatment controls, in-
teracted with fully saturated time effects, added in columns 3–5. The re-
sults are not sensitive to controls for current-period topic shares (col. 6).
Finally, we can take everything together and add the lagged dependent
variable (col. 7), still producing a positive and statistically significant co-
efficient but with a slightly smaller magnitude when including endogenous
controls.
These robust positive effects of legislative output on growth are eco-

nomically meaningful in their magnitudes. The estimates suggest that a
10% increase in borrowed legislation—the approximate change triggered
by a 1 standard deviation change in the residualized instrument12—would
increase the per capita economic growth rate by 0.1–0.2 percentage points,
relative to amean of 3.1 percentage points. To give some intuition for this
magnitude, recent work in empirical macro suggests that achieving a
0.15 percentage point increase in the growth rate through a fiscal stimu-
lus would require about a 0.1 percentage point increase in net-of-tax gov-
ernment spending (e.g., Nakamura and Steinsson 2014; Chodorow-Reich
TABLE 2
First Stage (FS), OLS, and Reduced Form (RF)

Effect on

Provisions Effect on Real GDP Growth per Capita

FS
(1)

FS
(2)

OLS
(3)

OLS
(4)

RF
(5)

RF
(6)

Legislative output .0146* .0152
(.00832) (.0123)

Instrument (Zst) 21.099*** 21.221*** 2.0200** 2.0205**
(.230) (.259) (.00883) (.00940)

Observations 1,183 1,183 1,182 1,182 1,182 1,182
R 2 .813 .9 .431 .446 .420 .440
State fixed effects X X X X X X
Time fixed effects X X X X X X
State-specific trends X X X
12 More precisely, af
deviation change in th
generates a predicted
ter residualizing out sta
e instrument is 0.12. Mu
change of 0.13, or a 13
te and bien
ltiplying th
% increase
nium fixe
at by the fi
in legislat
d effects, a
rst-stage coe
ive output.
Note.—Columns 1 and 2 show the estimates for the first stage (eq. [3]). Columns 3 and
4 show the results for OLS estimates of eq. (1). Columns 5 and 6 give the reduced-form
specification (eq. [4]), regressing the outcome (growth per capita) directly on the instru-
ment. All specifications include state and biennium fixed effect, with a second column in-
cluding state-specific trends. All standard errors are clustered by state.
* p < .10.
** p < .05.
*** p < .01.
1 standard
fficient 1.1
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2019). Hence, a 10% increase in statute flows is equivalent in its growth
effect to a 0.1% increase in government spending flows.
B. Robustness Checks on Main Results
This section enumerates a series of checks to assess robustness of the
specification and evaluate alternative channels for the results. First, ta-
ble A.17 reports regression estimates for leads and lags of the growth
effect of increased legislative output. As with the main regressions, the
current-period effect is positive and significant. The placebo lead (effect
of next biennium’s legislating) is a precisely estimated zero (cols. 1–3).
Meanwhile, the lagged effect is positive, suggesting an additional delayed
effect in the subsequent biennium. The lagged effect is not statistically
significant in 2SLS (cols. 4–7) but significant at the 10% level in the re-
duced form (col. 8).13 The zero estimate for the preshock placebo lead
and a positive estimate for the postshock lag provide some additional re-
assurance on the validity of the instrumental variable design.
Next, we report a number of robustness checks in regard to the topics.

In line with Borusyak, Hull, and Jaravel (2022), we show that results are
robust to the inclusion of topic share controls, both in levels and in changes
(see table A.19). The results are not driven by any single topic (fig. A.16).
Next, the results are not sensitive to the number of topics used in the con-
struction of the instrument. Table A.20 shows results for six, 12, 24, 30, 36,
42, and 48 topics. The main results hold regardless of the topic count for
constructing the instrument.
To check further that our syntax-basedmeasure of legislative provisions

is capturing the legally and economically relevant component of legisla-
tive text, we run our analysis using alternative measures of legislative de-
tail for the instrument and treatment. Table A.21 shows that when using
number of words rather than number of provisions as the endogenous
regressor (and for constructing the instrument), we obtain positive 2SLS
estimates that are not statistically significant (cols. 1, 2). This result supports
our argument from above that our neurolinguistic programming method
is needed to extract legally relevant information from the statute texts. In
line with this idea, our main result is robust to including the number of
pages in the published statutes as a control (col. 4).
To better understand the effect on growth, appendix section D.3 pro-

vides supporting results for the effect of legislative detail on some alter-
native outcomes. Table A.24 shows that the estimated coefficient is iden-
tical (yet less precise) when using growth in GDP as the outcome rather
13 In particular, we note that in the specification with additional controls, the p-value for
the lead is .86 (col. 3), while the p-value for the lag is .27 (col. 7).
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than growth in GDP per capita (col. 1), as there is no effect on popula-
tion (col. 2). Further, we can rule out that the effects on growth are
driven by changes in employment (col. 3) or the number of establish-
ments (col. 6). Meanwhile, there are positive effects on other signifiers
of economic expansion, including profits (col. 4) and labor income
(col. 5). Looking to other government activities besides legislation, ta-
ble A.26 shows that there is no effect on total government expenditures,
expenditures on legislative expenses, taxes, or party control (Democrat/
Republican) of state government. That there is no effect on government
spending or taxes suggests that the effect on growth is not driven by a
fiscal shock, where new legislation mechanically causes new spending.
That there is no effect on legislative spending suggests that the growth
effect is not driven by confounding effects on the legislative process—
for example, increased quality of the policymaking procedure. The null
effect on party control means that there does not appear to be interven-
ing effects in the state political environment.
So far, our analysis has left out some potentially important additional

sources of laws: bureaucratic regulations and the courts. Appendix sec-
tion D.4 provides a detailed analysis of the relevance of these alternative
legal sources. We built auxiliary corpora of state regulations and state
court cases to assess their relevance for our instrumental variables anal-
ysis. We find that our instrument does not have a direct effect on these
other legal sources and that our main results hold when controlling for
the volume of text from these other sources. Thus, we can rule out that
our effects are driven by regulations or case law.
Finally, table A.18 reports the baseline specification with alternative clus-

tering of standard errors. The results are robust to not clustering (cols. 1,
2) as well as two-way clustering by state and year (cols. 3, 4). Following
Adao, Kolesar, and Morales (2019), we apply k-means clustering on the
preperiod topic share vectors to group states according to their initial
topic shares. We then cluster standard errors on 12, 16, and 20 initial-topic
groups, and results are still robustly significant (cols. 5–10).
VI. Legal and Economic Mechanisms
This section provides additional evidence to unpack the legal and eco-
nomic factors that are most relevant to the impact of laws on growth.
First, section VI.A lays out our conceptual framework for analyzing laws
and growth, founded in how more complete laws can increase economic
activity through more relationship-specific investments. We then report
evidence on the resulting predictions. These include heterogeneity by
type of policy (sec. VI.B), by contingent versus noncontingent clauses
(sec. VI.C), by preexisting level of detail (sec. VI.D), by relationship spec-
ificity across industrial sectors (sec. VI.E), and by levels of EPU (sec. VI.F).
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A. Conceptual Framework
These supporting analyses are motivated by the idea that more complete
legislation can increase location- and relationship-specific investments
by reducing ex post holdup. The “holdup model” has a long tradition
in the economic literature, showing that contract detail is important
for relationship-specific investments (Williamson 1979, 1985; Grossman
and Hart 1986). The main idea is input suppliers need to make specific
investments to customize the input for the needs of the final good pro-
ducer. Hence, they need more protection—namely, more detailed and
enforceable contracts. If the contracts are not well enforced ex post, be-
cause of the lack of details, there will be less investment ex ante (Klein,
Crawford, and Alchian 1978; Hart and Moore 1990; Nunn 2007).
Applied to state legislatures, we start with the notion that state govern-

ment creates legislation that businesses need to comply with. This legis-
lation might require businesses to specialize their investments and struc-
ture their supply chains to this legal context, meaning that those
investments have less value if moved to other jurisdictions. If legislation
is ambiguous or incomplete, then businesses face uncertainty about how
the rules will be enforced by regulators or courts. If a business makes
relationship-specific investments based on the incomplete legislation
but then regulators or courts fail to enforce them as expected, the busi-
ness can be “held up” where its investments become less valuable or even
worthless. Hence, in states with incomplete legislation, businesses will be
more hesitant to make full, optimal investments in the first place. This
underinvestment limits economic growth and provides a mechanism
by which increased completeness in legislation can lead to more growth
at the margin.
An implicit assumption in this holdup interpretation is that the adopted

laws are helpful to businesses on average. That is, the laws mostly make
the economic environment more stable for commerce, rather than do
harm to the economy due to mistakes or rent-seeking. In the case of
US states, some notable institutional factors contribute to a beneficial ef-
fect of more lawmaking. There is competition between states to attract
businesses, and there is social learning between states about reforms
adopted in other states (Souza, Rasul, and de Paula 2019). In particular,
our instrument is likely to be driven by efficiency-enhancing laws and
regulations, as it is constructed based on laws that are borrowed from
other jurisdictions. The publication of laws in other states reduces the
writing costs of enacting those laws. If those laws are helpful, they can
be adopted; if they are not a good fit, they can be ignored. Hence, our
instrument captures an expansion of the choice set; under minimal be-
nevolence assumptions, the legislative detail triggered by the instrument
is likely to increase completeness in the legislative social contract and to
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help businesses on average. Asmentioned above, previous empirical work
on state-to-state policy diffusion suggests that successful policies are more
likely to diffuse (Volden 2006; Pacheco 2012; Shipan and Volden 2014;
Butler et al. 2017; Yu, Jennings, and Butler 2020).
These ideas and empirical predictions are put on a more formal foot-

ing in appendix section E. First, we give more formal detail to a writing
costs approach to legislating, based on Battigalli and Maggi (2002, 2008).
Second, we present an alternative decision theory framework, whichmod-
els the legislator’s choice when to legislate. Both models undergird and
complement the holdup model based on relationship-specific investments
and contract completeness.
Now we outline a number of additional testable predictions that arise

from a holdupmodel of legislative detail. These can then be taken to data
in the subsequent sections.
Heterogeneity across legislative policy topics.—If our results have to do with

business investments, then a first expectation is that the clauses that mat-
ter most should be those on policies about regulating business. Policies
that are less related to business should have less of an effect on growth.
Relative effect of contingent clauses.—A key feature of complete contracts

is the inclusion of contingencies, which condition actions and outcomes
on the state of the world (Battigalli and Maggi 2002). Contingencies do
more than noncontingencies to split up the state space and leave less am-
biguity for regulators and courts in the interpretation of laws. Contingen-
cies are especially valuable in long-term relationships that are more likely
to involve specific investments (Battigalli and Maggi 2008). Hence, if
those contingencies come through borrowing from other jurisdictions,
they are evenmore likely to promote growth thannoncontingencies.Non-
contingent laws impose rigid requirements or else give discretion to en-
forcers. Therefore, noncontingent laws may even tend to inhibit business
activity.
Concavity in existing legal detail.—In any model of contract complete-

ness (e.g., Battigalli and Maggi 2002), one can rank the topics or clause
types by their relative legal and economic importance. The contract de-
signer will write the most important clauses first, and as one moves down
the ranking there is a decreasing marginal benefit of adding clauses.
Hence, we expect heterogeneity by preexisting detail in response to an ex-
ogenous increase in clauses. Starting at a relatively low level of detail, there
should be a larger effect on specific investments and economic growth.
Relationship specificity of sector inputs.—If our model is right, we would

see an increase in relationship-specific investments between firms in re-
sponse to an increase in legal detail. But relationship-specific investments
cannot be observed directly. As a proxy, following Nunn (2007), we can
assess their importance indirectly by looking for heterogeneous effects
across sectors based on relationship specificity of the intermediate inputs
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in that sector. We expect that effects of laws on growth are concentrated
among the sectors relying more on relationship-specific investments.
EPU.—A key ingredient of the holdup model is uncertainty about the

future. When a rare event (not covered by the contract) becomes more
likely due to increased uncertainty, then the expected costs of that event
increase and in turn the benefits of describing that event in the contract
increase. Adapting this to our legislative context, we expect that an exog-
enous increase in legal detail would have a larger positive impact on
growth when economic uncertainty is higher. More specifically, as dis-
cussed in Battigalli and Maggi (2008), we expect that under higher un-
certainty more contingencies are more beneficial for growth, as the ben-
efit to conditioning legal outcomes on the state increases.
B. Heterogeneity across Legislative Policy Topics
Our instrument identifies an average effect that combines many factors
across many different types of legislative texts. Here we check what types
of policies are pivotal for the effect. We expect the effect to be driven by
policies related to specific business investments. In particular, we would
expect the largest effect from policies that regulate economic activity
(e.g., contracts, licensing, property rights), with less of an effect from
other policies, such as those regulating social issues (e.g., family law,
criminal justice).
As described in section III.B, we divide the LDA topics into the four

more interpretable categories: economic regulation, social regulation,
fiscal policy, and procedural. Thus, we have four separate endogenous
regressors W l

st , representing the log number of provisions in state s at bi-
ennium t allocated to topics in policy category l. In turn, we produce sep-
arate shift-share instruments for each of the four categories. The calcu-
lation is the same as in section IV.B, except that rather than summing
over all topics K, we sum over the subset of topics Kl within each respec-
tive policy category. We therefore get a separate instrument Z l

st for each
policy. We then estimate the baseline 2SLS system (eqq. [1], [3]) sepa-
rately for each of the four categories l, where the category-specific endog-
enous regressor W l

st and instrument Z l
st are appropriately slotted in.

The effects across policy categories are reported in table 4. We can see,
first, that there is a positive and significant (p < :10) effect of economic
regulations (col. 1) and no effect at all of social regulations (col. 2). This
is consistent with the investment hypothesis, where clearer rules about
economic issues reduce holdup and lead to more economic activity,
while clearer rules about social issues have less of an effect.
Further, we find that fiscal policy rules are impactful for growth (col. 3).

This also makes sense from an investment view given that many place-
based policies are implemented through taxes and public spending.
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Consistent with that view, recall that the effect of laws on growth is not
driven by changes in government expenditures (table A.26). That is,
the fiscal-policy effect is driven not by a spending multiplier but rather
through legal changes in how money is collected or spent (e.g., targeted
tax exemptions or subsidies). Finally, procedural rules (e.g., electoral ad-
ministration) are not as important for economic growth (col. 4).
C. Relative Effect of Contingent Clauses
In the context ofmaking an optimal set of rules or encouraging relationship-
specific investments, contingencies are pivotal in moving legislation toward
a more complete contract. In Battigalli and Maggi (2002), for example, it is
optimal for the most important contract topics to have more contingent
clauses (see alsoBattigalli andMaggi 2008). Amore complete contract helps
reduce legal uncertainty, and reduction in legal uncertainty generates more
stable relationships within and across firms, thereby allowing for better eco-
nomic outcomes.
As described in section III.C, we produce separate counts for contin-

gent provisions (W C
st ) and noncontingent provisions (W N

st ). We estimate
variants of the 2SLS system (3) and (1) but using the contingent and
noncontingent measures of laws as joint endogenous regressors. The
second stage is

Δ log Yst 5 as 1 at 1 as � t 1 rC logW
C
st 1 rN logW N

st 1 X 0
stb 1 est , (7)

where now we have two endogenous regressors, with the associated
causal effects of interest for contingencies (rc) and noncontingencies
(rN).
TABLE 4
What Policies Are Driving the Effect of Lawmaking on Growth?

Policy Category

Effect on Real GDP Growth per Capita

Economic Regulation
(1)

Social Regulation
(2)

Fiscal
(3)

Procedural
(4)

Legislative output .0125* 2.0006 .0220** .0009
(.00697) (.0097) (.0107) (.009)

First-stage F-statistic 42.53 13.42 18.68 49.12
Observations 1,182 1,182 1,181 1,182
Time fixed effects X X X X
State fixed effects X X X X
Note.—Results for the 2SLS model (second stage [1] and first stage [3]), where the in-
struments and endogenous regressors are constructed separately by the four larger policy
categories. Columns give the respective policy category. All specifications include time and
state fixed effects.
* p < .10.
** p < .05.
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With two endogenous regressors, we need at least two instruments. To
that end, we compute two variants of the shift-share instrument using the
same formula (2) but where all provisions counts are replaced with con-
tingent provision counts and noncontingent provision counts, respec-
tively. Let ZC

st give the contingency instrument and let ZN
st give the non-

contingency instrument. The first-stage equations are

logW C
st 5 as 1 at 1 as � t 1 wCZ

C
st 1 wN Z

N
st 1 X 0

stb 1 hC
st , (8)

logW N
st 5 as 1 at 1 as � t 1 wCZ

C
st 1 wN Z

N
st 1 X 0

stb 1 hN
st , (9)

where all terms are as above. Appendix section D.5 reports additional
checks and results for these instruments.
In addition to the joint treatment, we estimate an alternative specifica-

tion using the log difference between contingency and noncontingency,
logW C

st 2 logW N
st , as a single endogenous regressor. The second stage is

Δ log Yst 5 as 1 at 1 as � t 1 rCN ( logW
C
st 2 logW N

st ) 1 X 0
stb 1 est , (10)

where the causal effect of interest is rCN, giving the effect of contingen-
cies relative to noncontingencies. We use both contingency instruments
in the first stage:

(logW C
st 2 logW N

st ) 5 as 1 at 1 as � t 1 wCZ
C
st 1 wN Z

N
st 1X 0

stb 1 hst , (11)

which gave a higher first-stage F-statistic than computing a single differ-
enced instrument. We will report first-stage statistics for all specifications
along with the 2SLS estimates.
The 2SLS regression estimates for contingency are reported in table 5,

with the different specifications analogous to those from table 3. Columns 1
and 2 provide the estimates for the second stage (7) with two endogenous re-
gressors (contingent andnoncontingent), instrumented by first stages (8)
and (9). We can see in both columns that the 2SLS effect of contingent
clauses is positive, while the 2SLS effect of noncontingent clauses is negative.
Next, columns 3–7 show the estimates for the differenced (contingent

minus noncontingent) second stage (10) with first stage (11). Consistent
with the separate-treatments specification, there is a large positive effect of
relative use of contingency. The effect is robust to including state trends or
including pretreatment characteristics interacted with time fixed effects.
The magnitude of the coefficients on contingency clauses are also no-

table. They are much larger than that for total provisions—three to four
times as large. Overall, these results support the view that contingent
clauses are most important for promoting investment and growth.14
14 From table A.9 and fig. A.9, we see that the log difference in contingencies and
noncontingencies is actually slightly decreasing over time, so the overall aggregate predicted
change in output due to changes in legislative volume over this period may be negative.
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Appendix section D.5 reports a number of supporting results. Ta-
ble A.34 reports additional specifications with the differenced treatment
variable, showing that it is robust to inclusion of other variables. Ta-
ble A.35 shows the effects for other intermediate economic outcomes.
Table A.36 shows the results when using contingency and noncontin-
gency counts by themselves as the endogenous regressor.
D. Concavity in Existing Legal Detail
Here we assess a potential concave relationship of legislative detail and
economic growth. Since there would be decreasing marginal benefits
in completing a legislative contract, the effect of adding laws should
be larger in contexts with a relatively low preexisting stock of laws. We
take that intuitive idea to the data.
Historical records on the stock of legislation (the annotated code) are

not available. Instead, we proxy for the stock using recent levels of the
flows—in particular, the number of provisions issued in the state over
the last five bienniums (10 years). The idea is that at any given point, the
ranking of states by the historical flow of provisions can proxy for the rank-
ing of states by the total stock of provisions.
Correspondingly, we rank the state-biennium observations by recent

detail and then split the sample into three terciles by that ranking. We
then estimate the baseline 2SLS system (eqq. [3], [1]) but subsetting
by the three terciles. We also look at concavity in the effect of contingent
clauses by estimating the 2SLS system for the effect of the difference in
contingencies and noncontingencies (eqq. [11], [10]). We would expect
a larger effect of new laws in the sample with lowest previous detail.
Table A.37 reports the estimates. Consistent with a concave relation-

ship, we find that the effect of new laws on economic growth is stronger
for states with low recent legal volume (cols. 1–3) compared with states
with medium detail (cols. 4, 5) or high detail (cols. 6, 7). The effect for
low-detail states is robust to state trends (col. 2) and also holds for the ef-
fect of contingencies (col. 3). Appendix section D.6 provides additional
specification checks for the concavity analysis. In particular, table A.39
shows that we get similar results when the concavity thresholds are com-
puted after residualizing on the state and year fixed effects.
E. Sectoral Relationship Specificity
Our framework takes a relatively broad view of specific investments in our
empirical context, where, for example, an investment could be specific to
a state subsidy or banking regulation. That said, firm-to-firm investments
are key and do depend on the legal environment. While relationship-
specific investments between firms cannot be measured directly, we can
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test for their importance indirectly by assessing heterogeneity across sec-
tors that vary by relationship specificity. Specifically, we expect that the ef-
fect of additional clauses will be larger in those sectors where there are
more goods with intermediate inputs that require relationship-specific
investments.
For each industry, wehave a proxy fromNunn (2007) on theproportion

of intermediate inputs that are relationship-specific. That is measured as
the proportion of inputs not sold on global exchanges. We calculate state-
biennium GDP growth but limited to the sectors with high and low rela-
tionship specificity, respectively.We then estimate the 2SLS regressions from
above using the separate outcomes. We would expect a larger effect of new
laws in the sectors with high relationship specificity.
Table 6 reports the results on heterogeneity by sectoral relationship

specificity. First, columns 1–3 show results for sectors with low relationship
specificity—that is, sectors such as fossil fuels and primary metals, where
inputs are purchased on global exchanges. Exogenous increases in legal
detail, overall (col. 1) or through contingencies (cols. 2, 3), have no effect
on output in those sectors.
Next, columns 4–9 report the estimates for sectors with high relation-

ship specificity—sectors such as electronics and publishing, where firms
have special relationships with suppliers to provide customized inputs
that are not sold on global exchanges. We can see here that, in contrast
to the low-specificity sectors, there is a positive and statistically significant
effect of laws on growth. That holds for overall legislative output (cols. 4,
5) as well as contingencies (cols. 6–9), and it is robust to inclusion of state
trends. These results are consistent with relationship-specific investments
being an essential mechanism in the effect of laws on growth.
F. EPU
A final supporting analysis is on the moderating role of uncertainty in the
economic environment. When uncertainty increases, the benefits from a
greater completeness of the law typically increase. Rare events become
more frequent and therefore need to be covered by contingencies to
avoid holdup.
To measure such uncertainty, we adapt the validated measure of EPU,

constructed and explored by Baker, Bloom, and Davis (2016) in the con-
text of the US national economy. We use the state-level annual measure of
local EPU described in section II and rank the state-biennium observa-
tions by uncertainty. We then split the sample into three terciles based
on the uncertainty ranking.
Table 7 reports 2SLS estimates for each tercile in EPU, looking at the

baseline results with total provisions, as well as the contingency analysis
using contingent and noncontingent clauses. Columns 1 and 2 include
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estimates for low uncertainty, columns 3 and 4 include them for medium
uncertainty, and columns 5–10 include them for high uncertainty. The
specifications are the same as those reported in tables 3 (baseline)
and 5 (contingency).
First consider columns 1–4, with low or medium uncertainty. These are

all zeros, regardless of the specification. The coefficients are all relatively
small in magnitude, and none is statistically significant. Note that the first
stage is sometimes weak, however.
In contrast, consider columns 5–10, focusing on the highest-uncertainty

tercile. Columns 5 and 6 show a positive and significant effect of legislative
output, about twice in magnitude to the full-sample estimate from table 3.
A similar magnified effect is seen for contingency in columns 7–10. Contin-
gent clauses have a relatively large positive effect on economic growth un-
der high uncertainty. Meanwhile, the computed first-stage F-statistics are
consistent with a sufficiently strong first stage for all of these regressions.
Overall, these estimates provide support for the view that the effects of
law on growth are moderated by higher or lower EPU.
Appendix section D.6 provides additional specification checks for the

uncertainty analysis. In particular, table A.38 shows that concavity and un-
certainty recover independent dimensions in the dataset. In addition, ta-
ble A.40 shows similar results when the uncertainty variable is residual-
ized on state and year fixed effects before the ranking and division into
terciles.
Table A.41 shows that the uncertainty effect is robust to the inclusion of

lagged growth per capita, suggesting that it is not driven simply by the
EPUmeasure picking up the business cycle. Also consistent with this point,
table A.42 shows that if we split up the sample based on recent growth
(rather than recent detail or current EPU), we see effects of legislative
output on growth in both the top and the bottom tercile. Overall, these
checks suggest that the effect heterogeneity from high EPU is not driven
by confounding business-cycle trends.
VII. Conclusion
This paper explores what makes legislative output matter for growth. In
the empirical setting of the US states for the years 1965–2012, we find that
more legislation tends to boost the economy, although that average result
conceals important heterogeneity. This heterogeneity is revealed by addi-
tional empirical analysis motivated by the mechanism that we consider
most important for the results: making a more complete legislative con-
tract, which reduces ex post holdup and increases ex ante relationship-
specific investments. Consistent with this mechanism, we indeed find that
the positive impact on growth is driven by economic rather than social
regulations, is higher when the additional legislation is in the form of
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contingent clauses, is larger starting from lower legislative completeness,
is strongest for sectors that rely more on relationship-specific inputs, and
is concentrated in periods of greater EPU.
Methodologically, we build on the empirical literature in economics

through novel use of legal text data in a causal framework. First, we intro-
duce a new measure of legislative output from the text of state laws based
on tools from computational linguistics. Second, we implement a text-
based shift-share instrumental variables strategy that isolates exogenous
variation in legislative output. These methods could be useful in other
contexts with borrowing of texts between units—for example, diffusion
of technologies into patent filings, diffusion of source code between soft-
ware projects, or diffusion of narratives on social media. Such explorations
could use simulations and other methods to better understand the ro-
bustness of text-based instruments and in particular their sensitivity to
different preprocessing or featurization steps.
Substantively, it could be interesting to extend the approach to allow

for spillover effects of laws on neighboring states (Souza, Rasul, and de
Paula 2019; DellaVigna and Kim 2022). The economic policies identified
in our study could have both positive spillovers—for example, through
gains from trade—andnegative spillovers—for example, throughdisplace-
ment of labor and capital. Understanding these spillovers would give a
fuller picture of the welfare consequences of legislative borrowing. For
example, one could use county-level economic output data at state bor-
ders to help get at this question, potentially using data on job-to-job trans-
fers and cross-state commuting.
The external validity of our empirical results is an open question, and

it would be interesting and useful to seek similar evidence in other fed-
eral systems, such as Canada, Switzerland, or the European Union. The
theoretical mechanisms that we have explored could apply more broadly,
however, and could help guide future empirical work. In particular, ex-
ternal validity to other contexts would depend on different institutional
frameworks. As shown in Gratton et al. (2021), for example, signaling in-
centives can have a strong effect on the quantity and quality of laws. In a
system with strong signaling incentives and a large stock of legislation—
for example, Italy—a reduction in legal writing costs may have a very differ-
ent impact from the case of US state legislators, who have weaker signaling
distortions and face competitive pressures tending toward efficiency. Other
relevant factors include professionalism among state legislators, the qual-
ity of laws in other states, and specialized agencies to support legislative
drafting (Bendor 1995). Foarta and Morelli (2022) suggest a theory of
complexity and reforms that reconciles some of the different empirical
findings. We hope that a combination of more theory and data analysis
could bring about a broader understanding of the applicability of these
results across different institutional contexts.
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Data Availability
Code and data for replication purposes are available in the Harvard
Dataverse, https://doi.org/10.7910/DVN/DNSNSU (Ash, Morelli, and
Vannoni 2024).
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