


 

 

ABSTRACT 

The Role of Financial Institutions on Real Outcomes 

by 

Elizabeth A. Berger 
 

This dissertation explores the role of financial institutions on firm decisions and 

economic outcomes.  Chapter 1 studies the causal effect of local bank financing on 

employment growth in service occupations. Using quasi-exogenous shifts in labor-

intensive economic opportunities, I document that service employment increases most in 

areas with high local finance. Young firms (ages 2-3) account for over one-third of this 

employment growth. County and year fixed effects, a matching procedure, and a battery of 

robustness tests suggest that the findings are not driven by unobserved confounding factors. 

Further analysis reveals that local finance is correlated with recent employment patterns in 

the aggregate US labor market that have fundamentally shifted labor market outcomes in 

recent decades.  

Chapter 2 examines the role of stock market prices on firm investment decisions. 

A growing body of empirical finance research uses mutual fund liquidity trading as an 

exogenous shock to stock prices to measure the causal effects of stock prices on corporate 

policies. This paper shows that these shocks are not exogenous to stock prices. They violate 

as-if random assignment required for valid causal inference resulting in severe covariate 

imbalance between treatment and control firms, particularly in size, returns, and liquidity. 

These covariates directly affect corporate policies, ultimately creating an omitted variables 
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bias. I document that covariate imbalance between treatment and firm characteristics drives 

prior results that document causal effects of stock prices on payout and equity financing.  

Chapter 3 assesses how incumbent firms respond to abrupt increases in product 

market competition. Theory predicts that incumbent firms can either deter potential 

competitors by making irreversible investments or accommodate new competitors by 

making reversible investments. I test this theory using a quasi-experimental setting in 

which bars and restaurants face sudden increases in competition. On average, the results 

support the accommodation strategy; incumbent firms increase employment investment. 

However, in the most competitive product markets, incumbent firms reduce irreversible 

investment thereby contradicting the deterrent investment hypothesis. Moreover, these 

markets become both more competitive and more concentrated, a result that challenges the 

common theoretical assumption that higher competition leads to lower concentration.  
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Chapter 1 

Liquor is Quicker when Finance is 

Local:  Local Access to Finance and 

Employment Growth 
 

This chapter studies the causal effect of local bank financing on employment 

growth in service occupations.  Using changes in liquor laws as quasi-exogenous shifts in 

labor-intensive economic opportunities, I document that service employment increases 

most in areas with high local finance.  Young firms (ages 2-3) account for over one-third 

of this employment growth.  County and year fixed effects, a matching procedure, and a 

battery of robustness tests mitigate concerns about unobserved heterogeneity.  Further 

analysis reveals that local finance is correlated with employment patterns in the aggregate 

US labor market that have fundamentally shifted labor market outcomes in recent decades. 
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1.1. Introduction 

The labor market has undergone a significant transformation over the past three 

decades and this paper examines the role of finance in this transformation.  In particular, 

the labor market has experienced surging employment growth in the highest skilled jobs 

and stagnant growth in middle skilled jobs, which has stoked fears of increasingly unequal 

employment growth across the skill distribution.  Autor and Dorn (2013) uncovers a new 

twist on this pattern: the highest employment growth has been concentrated in the lowest 

skilled service occupations (e.g., food services and home cleaners) and these new jobs have 

been essential for reallocating unemployed middle skilled workers into more productive 

occupations over the past 25 years.  In this paper, I examine whether finance, specifically 

local finance, promotes service occupation growth and thereby has influenced the 

employment distribution in the US labor market.   

Empirical research shows that local bank financing plays a causal role in promoting 

firm productivity, new firm entry, and economic recovery, despite technological 

advancements that have reduced financial frictions associated with distance lending (e.g., 

Butler and Cornaggia, 2011; Adelino, Ma, and Robinson, 2014; Chodorow-Reich, 2014; 

Cortes, 2014; and Gilje, Loutskina, and Strahan, 2013).  Nevertheless, the literature has not 

explored the potential impact of local bank financing on local and national labor market 

dynamics.   

This paper fills the gap in the literature by testing the hypothesis that local finance 

promotes employment growth in service occupations.  I exploit quasi-exogenous variation 

in investment opportunities to measure the causal effect of financial access on service 

occupation employment growth.  Then, outside the experimental setting, I assess the 



3 
 

 
 

external validity of these findings.  I measure the correlation between local financial access 

and service occupation employment growth to determine the potential impact of local 

finance on labor reallocation at the national level over the past three decades.   

First, I test the hypothesis that economies with more local bank financing exhibit a 

higher rate of employment growth in service occupations than those with less bank 

financing following the introduction of new investment opportunities.  Changes to liquor 

laws across southeastern US counties provide a natural experiment to achieve 

identification.  These changes introduce a previously unavailable product, alcohol, to sell 

in the county and in doing so provide an opportunity to create new service jobs related to 

alcohol by expanding product offerings at existing establishments or by opening new 

establishments.  This quasi-natural experiment shocks labor-intensive investment 

opportunities in service occupations without changing local financial conditions such that 

the hypothesis tests whether local finance is a necessary condition for economic growth, 

rather than a direct catalyst.  Although local bank financing is not randomly assigned, I 

document that local finance is independent of local economic, population, and industry 

composition and is independent of liquor legalizations.  Furthermore, the preponderance 

of evidence shows that local alcohol prohibition is driven primarily by social, public safety, 

health, and religious organizations (Frendreis and Tatalovich, 2010; Strumpf and 

Oberholzer‐Gee, 2002; and Coate and Conlin, 2004).   I confirm that the shocks in my 

sample of events are plausibly exogenous to local financial and economic conditions.    

I hand collect a sample of liquor legalization events that covers eight states, 18 

years, and 827 counties, providing time-series and cross-sectional variation in 

geographical, political, cultural, and macroeconomic incentives to legalize alcohol.  A 
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triple-differences analysis identifies the effects of local financial access on employment 

growth following the shock.  The first difference accounts for differences between 

treatment and control counties, the second difference measures employment growth before 

and after the shock, and the third difference uses cross-sectional variation in local finance 

across treatment counties to measure the differential impact of local finance on 

employment growth.  In addition, I use a triple-differences analysis on county-level 

employment data across firm-age groups to determine whether new or incumbent firms 

drive employment growth in areas with high local access to finance following the shock.   

County-level employment growth in the food and beverage services industry 

comprises growth at existing restaurants (i.e., the intensive margin) and growth at new 

restaurants and bars (i.e., the extensive margin).  This industry is heavily dependent on 

external financing (Rajan and Zingales, 1998).  I measure the availability of local bank 

finance in a county as the fraction of total deposits held by local bank branches in each 

county (Adelino, et al., 2014 and Cortes, 2014).  This measure proxies for the amount of 

local deposits that are intended to be deployed locally.  The measure builds on evidence 

that small local banks have a comparative advantage over large banks in lending to small, 

informationally opaque firms due to the relative costs of obtaining and acting on the soft 

information necessary to monitor these firms (Berger, Miller, Petersen, Rajan, and Stein, 

2005; Brickley, Linck, and Smith, 2003; DeYoung, Glennon, Nigro, and Spong, 2013; 

Gilje, 2014; Petersen and Rajan, 1994, 2002; Rice and Strahan, 2010).   

My results show that event counties with high local access to finance experience a 

seven percentage point increase in employment growth in the food and beverage services 

industry compared to event counties with low local finance.  This result translates into 55 
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new jobs per year for five years following legalization in counties with high local bank 

financing, where the median population is roughly 22,000.  Over half of these new jobs 

offset employment losses in manufacturing and they drive lower unemployment rates in 

these counties compared to transition counties with low local finance.  Moreover, an 

analysis of employment growth by firm-age groups shows that firms in the 2-3-year old 

age group account for over 35% of new jobs following the shock.  Taken together, local 

finance causes employment growth by enabling young local firms to respond to emerging 

investment opportunities.   

The key identifying assumption is that counties with high local finance and low 

local finance are only randomly different.  I take several steps to confirm that systematic 

differences between these samples do not drive the results.  First, all regression 

specifications control for time-invariant county characteristics by including county fixed 

effects.  Second, to satisfy the parallel trends assumption, I confirm that observable county 

characteristics prior to treatment are similar between treatment and control counties such 

that there are no differences in pre-event employment trends.  To rule out the possibility 

that unobservable differences between counties with high and low local finance drive these 

results, I conduct falsification tests that repeat the main analysis using cross-sectional 

county characteristics other than local finance to predict employment growth following the 

shock.  In addition, I repeat the analysis on alternative industries that are unrelated 

economically to the sale of alcohol (e.g. clothing and furniture) and alternative service 

industry employers (e.g. janitorial and personal service providers).  The treatment effect of 

alcohol legalization events occurs only in the alcohol industry and local finance is the only 

characteristic that drives differential employment growth among treatment counties.  
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Hence, these results are unlikely to arise from reverse causality or unobserved 

heterogeneity.   

The results introduce new predictions about the interaction between local bank 

financing and service occupation employment growth.  The second part of this paper 

sacrifices the quasi-experimental setting to examine whether these predictions generalize 

to employment growth in low skill service jobs in the overall US labor market.  

Specifically, I test the hypothesis that local finance influences employment growth and 

labor reallocation in the US labor market through its effect on a broader class of service 

occupation employers.  My analysis extends Autor and Dorn (2013) by exploring whether 

job creation in service occupations comes from new firms and whether new service firms 

are potentially more dependent on external bank financing.   

To test this hypothesis, I use cross-sectional variation in local finance to reexamine 

the transition into service occupations in local labor markets (Autor and Dorn, 2013).  I 

find that growth was 28% higher in labor markets with high local finance compared to the 

average labor market over the past 25 years.  In contrast, variation in local finance did not 

affect employment growth in other low skill occupations such as construction and 

transportation.  I examine local establishment growth to show that service occupation 

establishment and employment growth are sensitive to local finance whereas construction 

occupation establishment and employment growth are not.  These results suggest that local 

finance influences the transition of labor into service occupations because service 

businesses require more soft information.   

This paper is the first to connect several disparate literatures.  First, the results 

emphasize the continued relevance of community-based banks in local economies such 
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that local finance facilitates employment growth (Beck, Levine, and Loayza, 2000; Becker, 

2007; Berger, et al., 2005; Brickley, et al., 2003; Butler and Cornaggia, 2011; Cetorelli and 

Strahan, 2006; Demirguc-Kunt and Maksimovic, 1998; DeYoung, et al., 2013; Gilje, 2014; 

Gilje, et al., 2013; Jayaratne and Strahan, 1996; King and Levine, 1993a,b; Paravisini, 

2008; Petersen and Rajan, 1994, 2002; Rajan and Zingales, 1998; and Rice and Strahan, 

2010).  Second, this paper provides an early assessment of the causal effects of local bank 

financing on employment growth and contributes to work in entrepreneurial finance 

investigating how young firms create employment growth (Adelino, et al., 2014; 

Chodorow-Reich, 2014; Cortes, 2014; Kerr, Lerner, and Schoar, 2014; and Pugsley and 

Sahin, 2015).  Lastly, the paper provides complementary evidence to the employment 

inequality literature by identifying a potential determinant of service occupation 

employment growth and labor market transitions in the US labor market  (Autor and Dorn, 

2013; Beaudry, Doms, and Lewis, 2010; and Goos, Manning, and Salomons, 2011). 

1.2. Identification Strategy:  Alcohol Legalization 

1.2.1. Alcohol Laws in the United States:  Institutional Background 

Following the repeal of the federal Prohibition Act1 in 1933, individual states 

became responsible for regulating alcohol distribution by determining which types of 

alcohol could be sold, where alcohol could be sold, and in what form, e.g., mixed drinks, 

                                                        
 

1 The Prohibition Act was the 18th Amendment of the US Constitution, which prohibited the 

production, transport, and sale of liquor.  The ratification of the 21st Amendment repealed the 18th 

Amendment.    
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by the glass, or only with food consumption, alcohol could be sold within state boundaries.  

In 1933, some states set a statewide alcohol policy whereas other states delegated alcohol 

regulation to the county, city, or even precinct level.  These choices continue affect alcohol 

policy in the present day US.  As of 2015, more than 209 counties continue to prohibit the 

distribution of liquor and all counties that have strict prohibition of alcohol are located in 

the southern United States (Strumpf and Oberholzer‐Gee, 2002).   

I hand collect a unique dataset of county-level alcohol law changes that spans the 

past 25 years and includes the type of alcohol that each county legalizes and the year in 

which each legalization occurred.  These data come from several sources:  State Alcohol 

Beverage Control boards, State Departments of Revenue, State Secretaries of State, city 

and county municipal codes, and correspondence with county legal personnel.  The final 

dataset contains a full time series of liquor laws for a sample of 827 counties located in 

eight southern states (Alabama, Arkansas, Kansas, Kentucky, Mississippi, North Carolina, 

Tennessee, and Texas) that have detailed records of county alcohol policies between 1980 

and 2014.  The empirical analysis uses the year in which a county legalizes liquor as the 

event year because liquor legalizations have the most complete historical records.  

Furthermore, liquor legalization typically garners the most opposition and is therefore the 

most difficult type of alcohol to legalize.  For example, Arkansas has permitted the 

distribution of beer and wine since 1933 but has large variation in laws regarding liquor 

distribution across counties.   

In the common vernacular, counties that permit liquor sales are “wet” and counties 

that prohibit liquor sales are “dry”.  In the context of this paper, counties that change their 

liquor laws between 1994 and 2014 are “transition” counties.  Figure 1.1 maps the sample 
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of counties and the status of their liquor laws as of 2014.  Between 1994 and 2011, 89 

counties changed their liquor policies.  The final sample provides cross-sectional variation 

in geographic locations and time-series variation in economic conditions under which 

counties voted to legalize liquor sales.  Appendix A provides a detailed description of 

alcohol laws in each state.   

Figure 1.1 – County-Level Liquor Laws 1994 – 2012 

 

1.2.2. Identification Strategy  

The identification strategy in this paper uses these liquor legalizations as exogenous 

shocks to labor-intensive economic opportunities in the alcohol industry.  Although 

citizens petition to hold elections to modify liquor laws, prior literature documents that the 

determinants of alcohol policy are exogenous to economic conditions.  Specifically, the 

exogenous factors driving alcohol legalization include religious and temperance groups 

that advocate strict liquor policies and publicize the negative effects of alcohol 

consumption on public safety, health, and employment (Frendreis and Tatalovich, 2010; 
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Coate and Conlin, 2004; Strumpf and Oberholzer-Gee, 2002; Mullahy and Sindelar, 1996; 

Blum, Roman, and Martin, 1993; Harwood, Fountain, and Livermore, 1998; and Bray, 

Linford, Zarkin, and Aldridge, 2014).  Counties that remain dry have a high Evangelical 

Protestant population, a low Catholic population, a higher female population, are smaller, 

more rural, and more politically conservative (Coate and Conlin, 2004 and Frendreis and 

Tatalovich, 2010).  Section V.A. confirms that fixed county population demographics 

predict liquor legalization in my sample whereas changes in economic and population 

trends do not. 

1.3. Data and Variable Definitions 

I construct a panel dataset of county-level data that spans the years between 1994 

and 2012 from five sources:  deposit and bank data from the FDIC Summary of Deposits 

Reports, county-level employment data by industry from the Bureau of Labor Statistics 

and the U.S. Census Bureau, county demographic data from the U.S. Census and the 

Association of Religion Data Archives, county employment data by industry and firm age 

from the U.S. Census Bureau, and county alcohol laws from hand-collected data.   

1.3.1. Deposit and Bank Data 

The FDIC Summary of Deposits Reports provides banking data for each bank 

branch as of December of each year, beginning in 1994 Q4 through the end of the sample 

period.  These data report the number of banking institutions and branches located in each 

county and the deposits available at each branch.  I define total county bank deposits as the 

sum of deposits across all branches in the county in each year, inflation-adjusted to 1983 
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dollars and total institution deposits as the sum of deposits across all branches of each 

financial institution.   

I construct a measure of local access to finance in the following way.  I define local 

financial institutions as an institution with 75% or more of total deposits concentrated in 

one county (Cortes, 2014).  I identify local bank branches as the branches of these local 

financial institutions, regardless of physical branch location.  This definition of local 

branches is based on empirical evidence that local banks have high local asset ownership 

and grant more decision authority locally, which leads to soft information lending rather 

than diffusing the soft information to lending specialists further up the corporate hierarchy 

(Brickley, et al., 2003).  The local finance measure is the ratio of the sum of all deposits 

held at local bank branches divided by the total deposits at all bank branches in each county.  

This ratio builds on empirical evidence that small local banks have a comparative 

advantage in lending to small, local, informationally opaque firms (Petersen and Rajan, 

1994, 2002) and that the local deposit supply translates into local lending (Ashcraft, 2005; 

Becker, 2007; Butler and Cornaggia, 2011).  Hence, this variable is a combination of the 

evidence that local institutions invest locally and that local deposits translate into local 

lending (Adelino, et al., 2014 and Brickley, et al., 2003).   

I define an annual local finance indicator variable that equals one if the fraction of 

local deposit share is in the top tercile across all sample counties in that year, and zero 

otherwise to control for the time-series decline in the supply of local financial institutions 

and local deposits.  I define a time-invariant variable, 𝐿𝑜𝑐𝑎𝑙 𝐹𝑖𝑛𝑎𝑛𝑐𝑒 𝐼𝑛𝑑𝑖𝑐𝑎𝑡𝑜𝑟𝑖𝑡, which 

equals one if the county falls into the top tercile of local deposits in at least half of the years 

prior to the alcohol legalization (Adelino, et al., 2014), to mitigate confounding effects of 
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positive employment growth on local deposits following the shock.  The results are robust 

to using the time-varying continuous local deposit share. 

1.3.2. County-Level Employment Data by Industry 

The County Business Patterns reports published by the U.S. Census Bureau and the 

Bureau of Labor Statistics provide county- and industry-level employment data.  The 

empirical analysis focuses on employment growth in the Food Services and Drinking 

Places industry2 (i.e. food services and alcohol industry).  Dry counties also have food 

services establishments; therefore, employment in this industry in dry counties provides 

counterfactual employment growth for transition counties in the absence of liquor 

legalization.  𝐿𝑜𝑔 𝐸𝑖𝑡 denotes the natural log of the total number of employees in the food 

services and alcohol industry for each county (i) in each year (t).     

The alcohol shocks are ideal for examining employment growth because restaurants 

are labor intensive businesses, employing an average of 15.5 servers per week (Pierce, 

Snow, and McAfee, 2015).  These shocks affect restaurants on the intensive and extensive 

margins by introducing a new product (alcoholic beverages) with high profit margins (60% 

to 90% margins) relative to the overall thin profit margins (3.5%) in casual dining 

(Sweeney and Steinhauser, 2010).  On the intensive margin, restaurants may expand the 

types of drinks they serve.  On the extensive margin, additional profits from alcohol may 

encourage new restaurants, bars, or liquor stores to enter the market. 

                                                        
 

2 The Food Services and Drinking Places are identified by two-digit SIC industry (SIC 58) between 

1980 and 1997 and the three-digit NAICS industry (NAICS 722) from 1998 through 2012. 
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1.3.3. County-Level Demographic Data 

County demographic and personal income figures come from the U.S. Census 

Bureau.  Per capita income is total personal annual income divided by the annual county 

population, measured in 1983 US dollars. Economic growth is defined as 
𝑌𝑖,𝑡

𝑌𝑖,𝑡−1
, where Y is 

the per capita income for each county (i) in each year (t).  Data on the urban population, 

the number of individuals occupying rental housing, the population over age 18, the 

population over age 65, the male population, the African- American population, the high 

school educated population, and the population density in each county are available at least 

each decade between 1980 and 2010.  I scale each sub-group population by the total 

population in the county.  The Bureau of Labor Statistics reports the county unemployment 

rate and the Association of Religion Data Archives provides county-level church 

membership data for each decade between 1980 and 2010.  The religious variables in my 

sample are the Judeo-Christian population, the Evangelical Protestant population, and the 

Mainline Protestant population divided by county population.3 

1.3.4. County-Level Employment Data by Firm Age and Industry 

Quarterly Workforce Indicators (QWI) data published by the Longitudinal 

Employer-Household Dynamics (LEHD) program report total employment by firm-age at 

the county, quarter, and 2-digit North American Industry Classification System (NAICS) 

                                                        
 

3 Mainline Protestant denominations are Methodist, Presbyterian, and Episcopalian.  Evangelical 

Protestant denominations are Baptist, Pentecostal, and Churches of Christ.   
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industry level.4  I construct quarterly measures of employment in the food services and 

alcohol industry for each firm-age group in each county, where firm-age groups are: 0-1 

years old, 2-3 years old, 4-5 years old, 6-10 years old, and 11+ years old.5  𝐿𝑜𝑔 𝐸𝑖,𝑗,𝑡 is the 

natural log of the quarterly food services and alcohol industry employment in each county 

(i) in each quarter (t) in firm-age cohort (j). 

1.3.5. Alcohol Laws Data 

I define a sample of treatment and control counties using transition counties as the 

treatment group and dry counties as the control group.  𝑇𝑟𝑎𝑛𝑠𝑖𝑡𝑖𝑜𝑛𝑖,𝑡 equals one for 

transition (treatment) counties and equals zero for dry (control) counties.  𝑃𝑜𝑠𝑡𝑖,𝑡 equals 

one in the years following the legalization of liquor in county i in year t, and zero otherwise.  

In constructing 𝑃𝑜𝑠𝑡𝑖,𝑡, I drop the year in which the legalization occurs.   

Table 1.1, Panel A reports that there are a total of 827 counties across the eight 

sample states.  209 of these counties remained dry and 529 remained wet throughout the 

sample period.  89 counties transitioned from dry to wet between 1994 and 2011. 

Panel B shows that transition counties have higher food services and alcohol-related 

employment than dry counties and less than wet counties, on average.  Note that dry 

counties report employment in this industry because dry counties have employees in the 

                                                        
 

4 The 2-digit NAICS Accommodation and Food Services sector (NAICS 72) is a less granular 

measure than the 3-digit NAICS (NAICS 722) but contains the Food Services and Drinking Places 

industry.   
5 The coverage of the LEHD data is limited in the early years, but increases over time, creating an 

unbalanced panel of state-level data over subset of the full time-series of data.  Coverage for Kansas 

and North Carolina begins in 1993, Texas begins in 1995, Tennessee begins in 1998, Alabama and 

Kentucky begins in 2001, Arkansas begins in 2002, and Mississippi begins in 2003.  Full coverage 

in the LEHD data is available for my final sample of treatment counties.     
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food services industry.  Median inflation-adjusted bank deposits in wet counties ($133 

million) and transition counties ($135 million) are higher than in dry counties ($72 million) 

and are lower than the median bank deposits in all US counties ($163 million).  The average 

individual incomes in sample counties are lower than the average of all US counties and 

the median per capita income is $12,363 in the wet counties, $10,724 in the dry counties 

compared to the median per capita income in all US counties of $13,800.   
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Table 1.1 – Summary Statistics:  Full Sample (1994 - 2012) 

Panel A:  Sample Counties N      

Total Number of Counties in Full Sample 827      

Total Number of Dry Counties 209      

Total Number of Wet Counties 529      

Total Number of Transition Events (Dry 

to Wet) 89      

 

Transition Counties Dry Counties Wet Counties 

Panel B:  Summary Statistics Mean Med Mean Med Mean Med 

Per Capita Income (1983 $) $     11,743 $    11,673 $    10,885 

$    

10,724 

$     

12,597 

$     

12,363 

Per Capita Income Growth 1.60% 1.40% 1.90% 1.50% 1.80% 1.50% 

Population 32,184 24,975 18,195 14,293 75,417 25,369 

Total Bank Deposits (1983 $) $   182,274 $  135,244 $    99,626 

$    

72,598 

$   

561,814 

$   

133,822 

Local Finance Indicator 0.28 0 0.49 0 0.28 0 

ln(Food Services and Alcohol Employees) 5.88 5.93 5.00 5.13 6.30 6.34 

ln(Food Services and Alcohol 

Establishments) 3.21 3.26 2.52 2.64 3.57 3.53 

Unemployment Rate 6.73 6.20 7.17 6.70 6.33 5.60 

N 3,111  6,963  17,453  
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1.4. Results 

1.4.1. Local access to finance promotes employment growth. 

This section tests the hypothesis that local bank finance promotes service 

occupation employment growth.6  Empirical evidence shows that local bankers have a 

comparative advantage in gathering soft information and in lending using soft information 

(Berger, et al, 2005; Brickley, et al., 2003; and Petersen and Rajan, 1994, 2002).   

In my quasi-experimental setting, I posit that the local nature of food services and 

alcohol industry generates soft information and increases information asymmetry between 

local borrowers and long-distance lenders.  For example, the output of service occupations 

is non-storable and non-tradable – suppliers and demanders of in-person services must 

collocate.  Moreover, worker productivity and theft are high risks at restaurants, making 

these businesses susceptible to the local supply of high quality human capital (Bernstein 

and Sheen, 2014).  In addition, labor is the largest expense in the food services and drinking 

places industry and labor expenses directly affect the probability of firm survival (Tan and 

Netessine, 2014).  These firms commit large amounts of capital to non-collateralizable 

assets, which reduces collateral to banks and increases the necessary monitoring from 

lenders.  In contrast to capital intensive firms, these firms may be better served by local 

financial institutions because arms-length lenders prefer collateralized loans and easily 

assessed risk.  Finally, using a sample of publicly traded firms in Compustat, Gilje (2012), 

                                                        
 

6 In a first stage, I confirm that alcohol legalizations result in employment growth in the food 

services and alcohol industry.   
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Becker (2007), and Rajan and Zingales (1998) show that the accommodation and food 

services industry is heavily dependent on external financing.   

I use propensity score matching to construct a counterfactual control group of dry 

counties which provides an estimate of the employment growth that each transition county 

would have experienced in the absence of treatment.  The procedure matches a transition 

county to a dry county prior to liquor legalization using control variables:  natural log of 

population, natural log of per capita income, Local Finance Indicator, bank deposits per 

capita, high school share of population, urban share of population, male share of 

population, and the unemployment rate.  The procedure uses nearest neighbor matching 

with a caliper match to choose one match for each county, with replacement and imposes 

the common support matching condition such that the propensity score of the treated unit 

is not higher or lower than the propensity score of the controls.  Each transition event must 

have at least two years of data before and at least one year of data after the transition event 

for a maximum of five years on each side of the transition event.  This procedure constructs 

matches for 88 of the 89 event counties, dropping one transition county because it is off 

the support of the propensity score match. 

Table 1.2 reports summary statistics for the matched set of treatment and control 

counties in the pre-treatment period.  Columns 3 and 4 report normalized differences and 

t-statistics to evaluate the statistical significance of any differences between sample means 

that potentially violate the parallel trends assumption.  The sample is well-balanced across 

covariates that influence employment growth such as population, per capita income, bank 

deposits, bank deposits per capita, local finance indicator, median house values, and pre-

event employment in different industries.  To address concerns that unobservable 
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characteristics drive the results, Section V explores the unconfoundedness assumption in 

detail.   

Table 1.2 – Summary Statistics:  Propensity Score Matched Sample (1994 – 

2012) 

Panel A:  Sample Counties N    

Total Number of Counties in Matched Sample 130    

Total Number of Dry County Matches 42    

Total Number of Transition Events (Dry to 

Wet) 88    

     

Panel B:  Summary Statistics Treatment Control 

Norm. 

Diff T-Stat 

ln(Population) 10.000 9.960 11.400 -0.110 

ln(Per Capita Income) 9.470 9.470 0.066 -0.990 

ln(Total Bank Deposits) 11.800 11.800 0.005 -0.067 

Bank Deposits per Capita 6.570 6.630 0.072 -1.070 

Local Finance 0.370 0.350 -0.050 0.740 

Log(Food Services and Alcohol Employment) 6.010 5.930 -0.063 0.930 

Log(Non-Alcohol Industries Employment) 5.080 5.000 -0.064 0.940 

Log(Other Service Occupation Employment) 3.710 3.750 0.041 -0.600 

N 440 440   

 

I estimate a triple differences model that measures the differential effect of local 

access to finance on employment growth: 

Equation 1.1 –Employment Growth 

𝐿𝑜𝑔 𝐸𝑖𝑡 = 𝛼 +  𝛽1 𝑃𝑜𝑠𝑡𝑖𝑡 𝑥 𝐿𝑜𝑐𝑎𝑙 𝐹𝑖𝑛𝑎𝑛𝑐𝑒 𝐼𝑛𝑑𝑖𝑐𝑎𝑡𝑜𝑟𝑖𝑡𝑥 𝑇𝑟𝑎𝑛𝑠𝑖𝑡𝑖𝑜𝑛𝑖𝑡 + 𝛽2 𝑃𝑜𝑠𝑡𝑖𝑡

+ 𝛽3 𝑇𝑟𝑎𝑛𝑠𝑖𝑡𝑖𝑜𝑛𝑖𝑡 + 𝛽4 𝑇𝑟𝑎𝑛𝑠𝑖𝑡𝑖𝑜𝑛𝑖𝑡 𝑥 𝑃𝑜𝑠𝑡𝑖𝑡

+  𝛽5 𝐿𝑜𝑐𝑎𝑙 𝐹𝑖𝑛𝑎𝑛𝑐𝑒 𝐼𝑛𝑑𝑖𝑐𝑎𝑡𝑜𝑟𝑖𝑡  + 𝛽6 𝑃𝑜𝑠𝑡𝑖𝑡 𝑥 𝐿𝑜𝑐𝑎𝑙 𝐹𝑖𝑛𝑎𝑛𝑐𝑒 𝐼𝑛𝑑𝑖𝑐𝑎𝑡𝑜𝑟𝑖𝑡

+  𝛽7 𝑇𝑟𝑎𝑛𝑠𝑖𝑡𝑖𝑜𝑛𝑖𝑡 𝑥 𝐿𝑜𝑐𝑎𝑙 𝐹𝑖𝑛𝑎𝑛𝑐𝑒 𝐼𝑛𝑑𝑖𝑐𝑎𝑡𝑜𝑟𝑖𝑡 +  𝛿𝑡 +  𝛾𝑖 +  𝜖𝑖𝑡  
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The coefficient 𝛽1 measures the differential effect of local access to finance on employment 

growth across treatment counties following the legalization event.7  The specification uses 

weighted least squares (WLS) to control for the strength of the shock in each transition 

county, where weights are proportional to the fraction of dry counties that border a 

transition county.  The specification controls for time-invariant county characteristics (e.g. 

intrinsic ability) by including county fixed effects and controls for county-invariant time 

characteristics, such as the financial crisis, by including year fixed effects.  Standard errors 

are robust and are clustered at the county level. 

The results in Table 1.3 Column 1 reveal that counties with high local finance 

experienced employment growth of 28%, relative to transition counties with low local 

access to finance.  After controlling for the jointly significant effects, i.e., the interaction 

effect of local access to finance and the event (-20.9%), the average food services and 

alcohol employment growth is 7% in areas with high local access to finance.8  This seven 

percentage point growth creates an average of 55 additional jobs per year following 

legalization, accounting for 0.2% of the median population of 22,000 in transition 

counties.9     

  

                                                        
 

7 The majority of correlations of the dummy variables are less than 50% and the largest correlation 

is less than 70%.  In addition, all Variance Inflation Factors (VIF) are less than 10, suggesting that 

multicollinearity is not a concern in this specification.   
8 These interactions are jointly statistically significant at the 10% level.  The coefficients on the 

alternative industries are not jointly statistically significant.  
9 In untabulated results I confirm that lending increases at the local financial institutions associated 

with local bank branches in event counties.  Specifically lending increases in “commercial real 

estate in other non-farm non-residential” real estate.   
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Table 1.3 – Food Services Employment Growth in Propensity Score Matched Sample  

 Alcohol Industry Alternative Industries Economic Outcomes 

 

Food Services and 

Alcohol 

Employment 

Non-Alcohol 

Retail 

Employment 

Other 

Service 

Employment 

County Per 

Capita 

Income 

County 

Population 

County 

Income 

Growth 

       

Post x 

Transition x 0.280** 0.119 0.0589 0.00627 -0.0223 -0.00281 

Finance (0.13) (0.13) (0.13) (0.026) (0.027) (0.0089) 

       

Post  0.0988 0.0706 0.0698 0.0161 0.0194 0.00225 

 (0.074) (0.051) (0.067) (0.012) (0.013) (0.0077) 

       

Transition x  -0.113 -0.165** -0.0663 -0.0273** -0.0300 0.00409 

Post (0.086) (0.066) (0.077) (0.014) (0.021) (0.0058) 

       

Post x -0.209** -0.0233 -0.0975 -0.00424 -0.0103 0.00348 

Finance (0.10) (0.099) (0.098) (0.021) (0.022) (0.0064) 

       

R2 0.96 0.96 0.92 0.9 1 0.039 

N 1490 1490 1490 1490 1490 1490 
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Counties with local finance preserved 294 more jobs than counties with no local 

finance and the majority of these jobs (275) came from employment growth in the alcohol 

industry.  Moreover, an average of 150 jobs lost during the event window were 

manufacturing jobs.  In counties with higher local bank financing, employment growth in 

the alcohol industry absorbed these job losses.  These results are consistent with the 

transition from manufacturing to service occupation employment in the overall US labor 

market and provide insight into the potential welfare implications of this job creation.  

To rule out the possibility that cross-sectional differences in economic growth 

across counties drive my results, I repeat the analysis on similar but unaffected industries.  

To identify unaffected industries, I use the economic impact reports produced by The 

National Beer Wholesalers Association (NBWA) and The Beer Institute.  Unaffected 

industries in the retail trade division are building materials and garden supplies, automotive 

dealers and service stations, apparel and accessory stores, and furniture and home 

furnishings stores.  In addition, I examine employment growth in alternative service 

occupation employers, which is the personal services industry.   

Table 1.3 Columns 2 and 3 show that employment did not increase in alternative 

retail industries following the liquor shocks or in alternative service occupation employers.  

Furthermore, Table 1.3 Columns 4, 5, and 6 provide evidence that county per capita 

income, population, and income growth did not change following the alcohol legalization 

shock.  This evidence supports the claim that employment growth from this shock is not 

driven by economic or population growth trends or cross-sectional differences in local 

economic factors across counties and is limited to the food services and drinking industry.   
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Overall, the results reveal a statistically and economically significant causal effect 

of local access to finance on employment growth following shocks to labor-intensive 

economic opportunities.10  Local finance continues to promote local economic growth 

despite evidence that information technology has reduced financing frictions associated 

with distance lending.   

1.4.2. Finance promotes employment growth through the establishment 

channel. 

The following analysis identifies a potential mechanism through which local 

finance promotes employment growth by testing the hypothesis that new entry of food 

services and alcohol establishments accounts for the employment growth in the food 

services and alcohol industry.  Most young firms are heavily dependent on bank financing 

(Robb and Robinson, 2012) and yet  empirical evidence suggests that young, small firms 

face the highest financing obstacles and obtain less bank financing relative to more 

developed firms (Beck, Demirguc-Kunt, Laeven, and Maksimovic, 2006; Beck, Demirguc-

Kunt, and Maksimovic, 2006; Beck, Demirguc-Kunt, and Maksimovic, 2008; Hadlock and 

Pierce, 2010).  Creating new firms (the extensive margin) is arguably more dependent on 

local finance than is expanding existing firms (the intensive margin) due to potential 

information asymmetries between new borrowers and potential lenders (Petersen and 

Rajan, 1994).   

                                                        
 

10 The magnitude and statistical significance of these results are consistent with OLS estimates 

using the unmatched sample of transition and dry counties and a vector of control variables that 

includes all covariates from the propensity score matched analysis. 
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The QWI data (discussed in Section III) report total employment per quarter by 

firm age at the county level.  The following analysis compares employment growth in new 

firms (0-1 year old), young firms (2-3 year old), and old firms (4 – 11+ year old firms).   

The unit of observation in this analysis is quarterly employment within a county and firm-

age cohort.  I construct a counterfactual control for each firm-age cohort for a maximum 

of three firm-age groups in each of the 89 event counties.  The propensity score matching 

procedure matches a transition county to a dry county prior to the event using control 

variables:  log of population, employment in the firm-age group, the hourly wage in the 

firm-age group, the local fraction of bank deposits, and the land area of the county.  The 

procedure uses nearest neighbor matching with a caliper match to choose one match for 

each county, firm-age group, with replacement and imposes the common support matching 

condition.  Each transition event must have at least two years of data before and at least 

one year of data after the transition event for a maximum of five years on each side of the 

transition event.   

Table 1.4 reports summary statistics for the propensity score matched sample.  

There are 86 event counties between 1994 and 2011 that are on the support of the 

propensity score match.  The county-age groups in event counties match to county-age 

groups within 95 unique dry counties.  Panel B summarizes characteristics of the treatment 

and control samples in the pre-legalization period.  The normalized differences and t-

statistics for each variable confirm that the samples are well-balanced across characteristics 

such as population, per capita income, bank deposits, bank deposits per capita, median 

house values and pre-event employment in each age group.   



25 
 

 
 

Table 1.4 – Summary Statistics of Employment by Firm Age:  Propensity Score 

Matched Sample (1994 - 2012)  

Panel A:  Sample Counties N    

Total Number of Counties in Matched Sample 181    

Total Number of Wet County Matches 95    

Total Number of Transition Events (Dry to Wet) 86    

     

Panel B:  Summary Statistics Treatment Control 

Norm. 

Diff T-Stat 

ln(Population) 10.300 10.300 0.170 -0.200 

ln(Per Capita Income) 9.470 9.460 0.100 1.170 

Local Fraction of Bank Deposits 0.330 0.300 0.026 -0.550 

ln(Total Bank Deposits) 6.490 6.390 0.220 -0.340 

ln(Food Services and Alcohol Employment, 1 yr) 4.01 3.950 0.066 -1.420 

ln(Food Services and Alcohol Employment, 2-3 yr) 4.11 4.120 -0.019 0.410 

ln(Food Services and Alcohol Employment, 4+ yr) 5.82 5.780 0.032 -0.760 

N      3,506    2,914    

 

I estimate the following model for each firm-age group to test the hypothesis that 

new food services and alcohol establishments drive food services and alcohol 

employment growth:   

Equation 1.2 – Employment Growth by Firm Age 

𝐿𝑜𝑔 𝐸𝑖𝑗𝑡 = 𝛼 +  𝛽1 𝑃𝑜𝑠𝑡𝑖𝑗𝑡 𝑥 𝐿𝑜𝑐𝑎𝑙 𝐹𝑖𝑛𝑎𝑛𝑐𝑒 𝐼𝑛𝑑𝑖𝑐𝑎𝑡𝑜𝑟𝑖𝑗𝑡𝑥 𝑇𝑟𝑎𝑛𝑠𝑖𝑡𝑖𝑜𝑛𝑖𝑗𝑡

+ 𝛽2 𝑃𝑜𝑠𝑡𝑖𝑗𝑡 + 𝛽3𝑇𝑟𝑎𝑛𝑠𝑖𝑡𝑖𝑜𝑛𝑖𝑗𝑡 + 𝛽4𝑇𝑟𝑎𝑛𝑠𝑖𝑡𝑖𝑜𝑛𝑖𝑗𝑡 𝑥 𝑃𝑜𝑠𝑡𝑖𝑗𝑡

+  𝛽5𝐿𝑜𝑐𝑎𝑙 𝐹𝑖𝑛𝑎𝑛𝑐𝑒 𝐼𝑛𝑑𝑖𝑐𝑎𝑡𝑜𝑟𝑖𝑗𝑡  

+ 𝛽6𝑃𝑜𝑠𝑡𝑖𝑗𝑡 𝑥 𝐿𝑜𝑐𝑎𝑙 𝐹𝑖𝑛𝑎𝑛𝑐𝑒 𝐼𝑛𝑑𝑖𝑐𝑎𝑡𝑜𝑟𝑖𝑗𝑡

+  𝛽7𝑇𝑟𝑎𝑛𝑠𝑖𝑡𝑖𝑜𝑛𝑖𝑗𝑡  𝑥 𝐿𝑜𝑐𝑎𝑙 𝐹𝑖𝑛𝑎𝑛𝑐𝑒 𝐼𝑛𝑑𝑖𝑐𝑎𝑡𝑜𝑟𝑖𝑗𝑡

+ 𝛽8𝐼𝑛𝑡𝑒𝑟𝑎𝑐𝑡𝑖𝑜𝑛𝑠𝑖𝑡 +  𝛿𝑡 +  𝛾𝑖 +  𝜖𝑖𝑗𝑡 

where j denotes the firm-age categories in county i and t denotes the quarter.  The 

interaction of 𝑇𝑟𝑎𝑛𝑠𝑖𝑡𝑖𝑜𝑛𝑖𝑗𝑡 𝑥 𝑃𝑜𝑠𝑡𝑖𝑗𝑡 𝑥 𝐹𝑖𝑛𝑎𝑛𝑐𝑒 𝐼𝑛𝑑𝑖𝑐𝑎𝑡𝑜𝑟𝑖𝑗𝑡 measures the role of local 
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access to finance in employment growth within each firm-age group.  I construct a five-

year window on either side of the transition event and require each event to have at least 

two years of data before and at least one year of data after the transition event.  The 

specification includes county and year-quarter fixed effects with standard errors clustered 

by county. 

Table 1.5 – Employment Growth by Firm Age (1994 - 2012)  

 Food Services and Alcohol Employment Growth 

 Age 0-1 Age 2-3 Age 4+ 

    

Post x Transition 

x Finance 0.0269 0.391* -0.00234 

 (0.19) (0.22) (0.10) 

    

Post  0.154 0.0899 0.0127 

 (0.10) (0.12) (0.040) 

    

Transition x  -0.286*** -0.157 -0.00948 

Post (0.11) (0.14) (0.041) 

    

Post x -0.0515 -0.0837 -0.0116 

Finance (0.13) (0.17) (0.081) 

    

R2 0.66 0.65 0.96 

N 3709 3253 3733 

 

Table 1.5 Columns 1 through 3 report the estimates of employment growth for each 

firm-age cohort.  The positive and statistically significant coefficient 𝛽1 for firms in the 2-

3-year-old age groups indicates that young firms drive employment growth.  This result is 

consistent with prior literature which shows that entrepreneurial firms seek traditional bank 

financing when their financing needs exceed the capacity of informal financing channels 
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and this threshold occurs early in a firm’s lifecycle (Robb and Robinson, 2012).  Firms in 

the 2-3 year old age group experience a change in employment growth of 39% following 

liquor legalization in counties with high local access to finance, which translates into an 

average of 5 additional jobs per quarter at 2-3-year-old firms in counties with high local 

finance.      

I convert the job growth in the NAICS 72 sector (Accommodation and Food 

Services) to the NAICS 722 (Food Services and Drinking Establishments) industry by 

computing the average employment from NAICS 722 within the NAICS 72 sector 

employment, which is 93% in the average sample county.  The shock added 4.6 new jobs 

per quarter (93%*5) in Food Services and Drinking Establishments (NAICS 722) in 2-3-

year-old firms located in transition counties with high local access to finance.  The results 

Section IV.A document that local access to finance facilitates an additional 55 new jobs 

and 35% of these new jobs come from startup firms.   Local access to finance permits 

startup and young firms to take advantage of new economic opportunities, thereby creating 

employment growth.   

1.5. Robustness 

1.5.1. Determinants of Liquor Legalization and Local Finance 

An alternative hypothesis is that transition counties legalized alcohol in order to 

spur economic growth.  Moreover, counties with high local finance may differ 

economically from counties with low local finance and this, in turn, may drive alcohol 

legalization.  Under these hypotheses, poor economic performance causes liquor 

legalization which leads to overall economic and employment growth (Okun, 1962).  I 
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construct a vector of county characteristics, 𝐶ℎ𝑎𝑟𝑎𝑐𝑡𝑒𝑟𝑖𝑠𝑡𝑖𝑐𝑠𝑖,𝑡, to control for 

demographics that prior literature show play a primary role in determining liquor policy 

including: natural log of population, per capita income, fraction of local deposits, bank 

deposits per capita, employment in the alcohol sector, employment in other service 

occupations, population density, unemployment rate, natural log of median house value, 

population share of Evangelical Protestants, high-school educated individuals, college-

educated individuals, African Americans, males, individuals living in rental housing, 

individuals in rural areas, individuals over age 18, married individuals, and Republicans 

(Frendreis and Tatalovich, 2010; Strumpf and Oberholzer‐Gee, 2002; and Coate and 

Conlin, 2004).  I use the following specifications to identify the determinants of alcohol 

legalization and local access to finance between transition and dry counties in my sample: 

Equation 1.3 – Predicting Liquor Legalization 

𝐿𝑖𝑞𝑢𝑜𝑟 𝐿𝑒𝑔𝑎𝑙𝑖𝑧𝑎𝑡𝑖𝑜𝑛𝑖 =  𝛽1 𝐶ℎ𝑎𝑟𝑎𝑐𝑡𝑒𝑟𝑖𝑠𝑡𝑖𝑐𝑠𝑖𝑡 + 𝛿𝑡 +  𝛾𝑠 +  𝜖𝑖𝑡 

Equation 1.4 – Predicting Local Access to Finance 

𝐻𝑖𝑔ℎ 𝐿𝑜𝑐𝑎𝑙 𝐹𝑖𝑛𝑎𝑛𝑐𝑒𝑖 =  𝛽1 𝐶ℎ𝑎𝑟𝑎𝑐𝑡𝑒𝑟𝑖𝑠𝑡𝑖𝑐𝑠𝑖𝑡 + 𝛽2 𝑇𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡𝑖 +  𝛿𝑡 +  𝛾𝑠 +  𝜖𝑖𝑡 

where 𝐿𝑖𝑞𝑢𝑜𝑟 𝐿𝑒𝑔𝑎𝑙𝑖𝑧𝑎𝑡𝑖𝑜𝑛𝑖 is an indicator variable equal to one if a county legalizes 

alcohol and zero if the county remains dry throughout the sample period.   

𝐻𝑖𝑔ℎ 𝐿𝑜𝑐𝑎𝑙 𝐹𝑖𝑛𝑎𝑛𝑐𝑒𝑖  is an indicator variable equal to one if the county is in the top tercile 

of local bank deposits share prior to the liquor legalization and zero otherwise.  All 

specifications include state and year fixed effects and cluster standard errors by county.   

Consistent with the prior literature, Table 1.6 Column A reports that cross-sectional 

demographics such as the fraction of College graduates, total population, and the fraction 

of African American residents positively predict liquor legalization events but that changes 
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in economic, population, or financial status prior to legalization do not.  Furthermore, 

Column B shows that local finance is not correlated with the decision to legalize liquor and 

that the fraction of local deposits is the primary determinant of high local access to finance.  

These results provide evidence of parallel trends between treatment and control counties 

and between counties with high and low local finance. 

Table 1.6 – Predicting Liquor Legalization and Local Finance 

 

Logit:  Liquor 

Legalization 

Logit:  High Local 

Finance 

ln(Population) 0.981* 0.257 

 (0.55) (0.55) 

Per Capita Income -0.160 -1.892 

 (1.25) (1.35) 

Fraction of Local Deposits -0.493 10.21*** 

 (0.56) (1.33) 

Deposits Per Capita  0.0692 -0.00989 

 (0.081) (0.068) 

Alcohol Employment 0.297 -0.302 

 (0.29) (0.29) 

Other Service Employment -0.124 -0.0158 

 (0.22) (0.22) 

Population Density -0.560 0.483 

 (1.13) (1.24) 

Unemployment Rate -0.0347 0.0467 

 (0.057) (0.063) 

ln(Median House Value) 0.00554 -0.0113 

 (0.0095) (0.0094) 

Evangelical Fraction 1.439 -0.580 

 (1.11) (0.90) 

High School Graduates 0.452 -4.921 

 (4.80) (4.47) 

College Graduates 16.88** 4.565 

 (7.41) (7.13) 

African American Residents 3.925* 4.470* 

 (2.30) (2.58) 

Male Residents 5.884 -22.61* 

 (7.57) (12.8) 
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Fraction of Renter Occupied 

Housing 6.809 3.245 

 (5.27) (4.50) 

Fraction of Rural Population 1.257 -0.388 

 (1.12) (1.06) 

Residents Age 18+ 2.611 0.621 

 (2.05) (2.44) 

Married Residents 4.140 6.933 

 (4.90) (5.57) 

Republican Residents -0.0166 -0.00815 

 (0.018) (0.017) 

Treat  -0.575 

  (0.58) 

Year F.E.  Yes Yes  

State F.E. Yes Yes  

   

R2 0.359 0.581 

N 5036 4719 

 

Further analysis predicts the timing of liquor legalizations within the sample of 

transition counties (untabulated).  Specifically, I use income growth, population growth, 

retail employment growth, other service occupation employment growth, local finance, the 

unemployment rate, and the elderly population share in the three years prior to the event to 

predict legalization. The results indicate that these factors do not predict the timing of 

alcohol legalization.  

1.5.2. The Local Finance Measure 

Alternatively, the local finance variable may merely proxy for total available bank 

finance in a county rather than serving a distinct role from total finance.  I test this 

hypothesis by augmenting the main model (equation 1) to include the main effects of total 

county finance, its interaction effects, and the triple interaction effects and estimate the 

following model:  
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Equation 1.5 – Alternative Specification of Employment Growth  

𝐿𝑜𝑔 𝐸𝑖𝑡 = 𝛼 + 𝛽1 𝑃𝑜𝑠𝑡𝑖𝑡 + 𝛽2 𝑇𝑟𝑎𝑛𝑠𝑖𝑡𝑖𝑜𝑛𝑖𝑡 +  𝛽3 𝐿𝑜𝑐𝑎𝑙 𝐹𝑖𝑛𝑎𝑛𝑐𝑒𝑖𝑡

+ 𝛽4 𝑇𝑟𝑎𝑛𝑠𝑖𝑡𝑖𝑜𝑛𝑖𝑡  𝑥 𝑃𝑜𝑠𝑡𝑖𝑡  + 𝛽5  𝐿𝑜𝑐𝑎𝑙 𝐹𝑖𝑛𝑎𝑛𝑐𝑒𝑖𝑡 𝑥 𝑃𝑜𝑠𝑡𝑖𝑡  

+ 𝛽6 𝑇𝑟𝑎𝑛𝑠𝑖𝑡𝑖𝑜𝑛𝑖𝑡 𝑥 𝐿𝑜𝑐𝑎𝑙 𝐹𝑖𝑛𝑎𝑛𝑐𝑒𝑖𝑡

+ 𝛽7 𝑃𝑜𝑠𝑡𝑖𝑡 𝑥 𝐿𝑜𝑐𝑎𝑙 𝐹𝑖𝑛𝑎𝑛𝑐𝑒𝑖𝑡𝑥 𝑇𝑟𝑎𝑛𝑠𝑖𝑡𝑖𝑜𝑛𝑖𝑡 + 𝛽8 𝑇𝑜𝑡𝑎𝑙 𝐹𝑖𝑛𝑎𝑛𝑐𝑒𝑖𝑡

+ 𝛽9  𝑇𝑜𝑡𝑎𝑙 𝐹𝑖𝑛𝑎𝑛𝑐𝑒𝑖𝑡 𝑥 𝑃𝑜𝑠𝑡𝑖𝑡  

+ 𝛽10 𝑇𝑟𝑎𝑛𝑠𝑖𝑡𝑖𝑜𝑛𝑖𝑡 𝑥 𝑇𝑜𝑡𝑎𝑙 𝐹𝑖𝑛𝑎𝑛𝑐𝑒𝑖𝑡

+ 𝛽11 𝑃𝑜𝑠𝑡𝑖𝑡 𝑥 𝑇𝑜𝑡𝑎𝑙 𝐹𝑖𝑛𝑎𝑛𝑐𝑒𝑖𝑡𝑥 𝑇𝑟𝑎𝑛𝑠𝑖𝑡𝑖𝑜𝑛𝑖𝑡 +  𝛿𝑡 +  𝛾𝑖 +  𝜖𝑖𝑡  

where 𝑇𝑜𝑡𝑎𝑙 𝐹𝑖𝑛𝑎𝑛𝑐𝑒𝑖𝑡 is either the natural log of total deposits, deposits per capita, total 

deposits scaled by county GDP, or the growth in total deposits, depending on the 

specification.  The specifications include county and year fixed effects with standard errors 

clustered by county.  Table 1.7 reports the results.  The coefficient 𝛽7 on the triple 

interaction measures the differential effect of local access to finance on treatment counties 

following the event.  In each specification, the coefficient on 𝛽7 shows that local finance 

plays a distinct role from total finance in determining employment growth.  The results are 

quantitatively and statistically similar when using the continuous local finance measure 

rather than the discrete variable.       

Table 1.7 – Food Services and Alcohol Employment Growth in Alternative 

Specifications  

 Employment Growth in Food and Alcohol Sector 

Deposits =  Ln(Total Deposits Total Deposits  Total Deposits 

 Deposits) per Capita to GDP ratio Growth 

Post -0.668 0.0540 0.115 -1.134*** 

 (0.66) (0.16) (0.20) (0.41) 

     

Transition x 0.601 0.0525 0.0657 0.797* 

Post (0.85) (0.18) (0.23) (0.44) 
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Local Finance x -0.183* -0.226** -0.204** -0.209** 

Post (0.094) (0.097) (0.090) (0.099) 

     

Post x 

Transition  0.266** 0.322*** 0.309*** 0.285** 

x Local Finance (0.12) (0.12) (0.12) (0.12) 

     

Deposits x 0.0606 0.00570 -0.0453 1.199*** 

Post (0.054) (0.017) (0.33) (0.39) 

     

Deposits x -0.363 -0.00277 0.428 0.354* 

Transition (0.30) (0.052) (0.55) (0.18) 

     

Deposits 0.685** 0.0481 0.171 -0.295** 

 (0.28) (0.043) (0.46) (0.15) 

     

Post x 

Transition  -0.0547 -0.0243 -0.358 -0.888** 

x Deposits (0.069) (0.021) (0.37) (0.41) 

     

R2 0.96 0.96 0.96 0.96 

N 1490 1490 1490 1490 

 

1.5.3. Endogeneity of Local Access to Finance 

Another potential concern is that unobservable county characteristics, such as 

intrinsic ability or demand for alcohol, correlate with local finance and confound the 

estimated relationship between local access to finance and employment growth.  To explore 

the unconfoundedness assumption, I identify county variables that are correlated with 

unobservable county characteristics that would also correlated with local finance and 

construct terciles of these characteristics as analogs to the Local Finance Indicator.  I 

predict the “causal” effect of these characteristics, or the omitted variable that is correlated 

with these characteristics, on food services employment growth following liquor 
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legalizations.  Table 1.8 reports the results using the characteristics:  total county 

population, other service employment, retail employment, male population share, the 

African American population share, and the segment of the population over age 65.  The 

results provide evidence that unobservable county characteristics are unlikely to explain 

the differential employment growth in the alcohol industry following liquor legalization in 

areas with high local finance.   
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Table 1.8 – Food Services and Alcohol Employment Growth using Alternative County Characteristics  

 Employment Food and Alcohol Sector 

Tercile 

Indicator =  Population 

Non-Alcohol 

Retail 

Employment  

Other 

Service 

Employment 

Male 

Share 

African 

American 

Age 65+ 

Share 

       

Post -0.0945 0.0398 -0.0599 0.0364 0.0280 0.0277 

 (0.059) (0.065) (0.047) (0.068) (0.052) (0.056) 

       

Transition x -0.0428 -0.0355 0.0461 -0.0493 -0.0478 -0.0232 

Post (0.081) (0.086) (0.056) (0.088) (0.059) (0.074) 

       

Indicator x 0.0634 -0.109 0.316* -0.0633 -0.0267 -0.0819 

Post (0.085) (0.11) (0.16) (0.099) (0.13) (0.11) 

       

Post x 

Transition x 0.109 0.0398 -0.256 0.122 0.108 0.0799 

Indicator (0.097) (0.065) (0.17) (0.11) (0.14) (0.13) 

       

R2 0.96 0.96 0.96 0.96 0.96 0.96 

N 1490 1490 1490 1490 1490 1490 
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An alternative hypothesis is that observable differences between counties with high 

local finance and low local finance drive employment growth following liquor legalization.  

To test this hypothesis, I construct a propensity score matched sample of transition counties 

by matching transition counties with high local finance to transition counties with low local 

finance.  The propensity score matching procedure uses county characteristics that may 

correlate with employment growth:  natural log of population, natural log of per capita 

income, bank deposits per capita, employment in the food services and alcohol industry, 

urban share of the population, unemployment rate, median house values, and population 

density.    

Table 1.9 Panel A reports the summary statistics for the propensity score matched 

sample along with normalized differences and t-statistics.  By design, the samples do not 

balance in terms of local deposits, because the procedure matches counties with high 

finance to counties with low finance.  Other than local deposits, Panel A shows that the 

matched sample balances across important determinants of employment growth and has 

similar observable characteristics across variables not directly included in the match.  In 

addition, the samples balance across the 20 major industries in the local economies, 

suggesting that local finance is not correlated with different industry compositions 

(untabulated).   
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Table 1.9 – Food Services and Alcohol Employment Growth in Transition Counties 

Panel A:  Propensity Score Matched Transition Counties 

Summary Statistics Treatment Control Norm. Diff T-Stat 

ln(Population) 9.86 9.86 0.079 -0.27 

ln(Per Capita Income) 9.48 9.48 0.023 -0.08 

ln(Total Bank Deposits) 11.8 11.8 0.11 -0.38 

Bank Deposits per Capita 47318.5 46598.2 -0.055 0.19 

ln(House Value) 7.06 7.25 0.08 -0.27 

Unemployment Rate 6.33 6.53 0.11 -0.38 

Local Deposits (%) 0.19 0.66 2.54 -8.6 

Population Density 44.6 45.5 0.028 -0.1 

Urban Population (%) 0.24 0.24 -0.021 0.072 

Population 65+ (%) 0.15 0.15 0.066 -0.23 

Married (%) 0.63 0.63 -0.041 0.14 

Log(Food Services and Alcohol 

Employment) 5.79 5.67 -0.094 0.32 

Log(Furniture Employment) 4.72 4.73 0.0097 -0.03 

Log(Clothing Employment) 3.49 3.63 0.15 -0.5 

     

Panel B: Alcohol Industry Non-Alcohol Industries 

 

Food Services and 

Alcohol  

Non-Alcohol 

Retail 

Other 

Service  

 Employment Employment Employment  

     

Post x 0.210** 0.0764 0.0214  

Finance (0.094) (0.12) (0.11)  
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Post  -0.0504 0.0126 -0.178*  

 (0.071) (0.11) (0.099)  

     

County F.E. Yes Yes Yes  

Year F.E. Yes Yes Yes  

     

R2 0.97 0.96 0.90  

N 373 373 373  
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I use the matched sample to evaluate the causal effect of high local finance on 

employment growth following liquor legalization compared to counties with low local 

finance in the following difference-in-differences model:   

Equation 1.6 – Employment Growth in Transition Counties 

𝐿𝑜𝑔 𝐸𝑖𝑡 = 𝛼 +  𝛽1 𝑃𝑜𝑠𝑡𝑖𝑡 +  𝛽2𝐿𝑜𝑐𝑎𝑙 𝐹𝑖𝑛𝑎𝑛𝑐𝑒 𝐼𝑛𝑑𝑖𝑐𝑎𝑡𝑜𝑟𝑖𝑡

+ 𝛽3 𝑃𝑜𝑠𝑡𝑖𝑡 𝑥 𝐿𝑜𝑐𝑎𝑙 𝐹𝑖𝑛𝑎𝑛𝑐𝑒 𝐼𝑛𝑑𝑖𝑐𝑎𝑡𝑜𝑟𝑖𝑡 + 𝛿𝑡 +  𝛾𝑖 + 𝜖𝑖𝑡  

where the interaction of 𝑃𝑜𝑠𝑡𝑖𝑡 𝑥 𝐿𝑜𝑐𝑎𝑙 𝐹𝑖𝑛𝑎𝑛𝑐𝑒 𝐼𝑛𝑑𝑖𝑐𝑎𝑡𝑜𝑟𝑖𝑡 measures the differential 

effect of local bank finance on employment growth following liquor legalization.  The 

results in Table 1.9 Panel B show that counties with high local finance experience 21% 

higher employment growth than those with low local access to finance following liquor 

legalization.  Columns 2 and 3 confirm that local finance did not cause employment growth 

in unrelated industries following legalization.11  These results support the hypothesis that 

local access to finance caused higher employment growth following liquor legalization.   

Figure 1.2 maps out the average treatment effect of alcohol legalization on 

employment growth in event time.  The average treatment effect is the average of the 

difference between logs of employment in transition counties with high and low local 

finance in each event year and corresponds to the results reported in Table 1.9 Panels A 

and B.   

                                                        
 

11 The results in Table 1.9 are robust to using the continuous measure of local finance.  
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Figure 1.2 – Average Treatment Effect of Local Finance  

1.6. Local access to finance and the US labor market 

In this section, I sacrifice the internal validity of the quasi-experimental setting to 

assess the aggregate role of local bank financing on the recent transformation of 

employment growth in the US labor distribution.  Autor and Dorn (2013) find that service 

occupations (e.g. food services and janitorial) have provided the highest job growth and 

productivity gains for low skilled Americans over the past 25 years.  Workers have 

transitioned into service occupations from easily mechanized occupations (e.g. 

manufacturing and clerical) that have been replaced by machine labor such that low-skill 

service occupation growth has helped to offset employment losses driven by technological 

innovation.  I test the hypothesis that local bank financing has aggregate effects on service 
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occupation employment growth and these effects have influenced the distribution of 

employment growth in the US labor market over the past 25 years.   

1.6.1. Data Description 

The following data definitions and analysis follow Autor and Dorn (2013).  The 

empirical analysis uses total labor supply of individuals between the ages of 16 and 64 

reported in the Census Integrated Public Use Micro Samples (IPUMS) for the years 1980, 

1990, and 2000, and the American Community Survey (ACS) for 2005 to define 

employment shares in occupations and Commuting Zones (CZs) to define local labor 

markets in which agents allocate labor hours (Tolbert and Sizer, 1996).12   

Autor and Dorn (2013) provide occupation categories to measure labor hours spent 

in manual, service intensive jobs and routine, easily mechanized jobs.  Manual tasks require 

eye, hand, and foot coordination whereas routine tasks require a high intensity of 

adaptability to work requirements, predetermined standards, and finger dexterity.  In each 

CZ, the routine occupation share is the fraction of CZ labor hours in occupations such as 

clerical and machine operator jobs.  Likewise, the service occupation share is the fraction 

of labor hours involved in service occupations, i.e., manual occupations that involve 

assisting and caring for others in capacities such as food services, security, janitorial, 

gardening, cleaning, home health, child care, and personal appearance services.  

I measure local access to finance as the bank deposits per capita in each CZ based 

on empirical evidence that bank deposits per capita proxy for deposit-driven financing 

                                                        
 

12 These data, definitions and a detailed discussion of the dataset are provided online by the 

American Economic Association and in the data appendix of Autor and Dorn (2013).   
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available in a local area (Becker, 2007, Butler and Cornaggia, 2011).  This measure differs 

from the local finance measure in Section IV because deposit data at the branch level are 

not available prior to 1994.  For the 1980 and 1990 survey years, the U.S. Census State and 

County Fact Books report total bank deposits.  The 1983 (1988) deposits proxy for 1980 

(1990) bank deposits, respectively.  The FDIC SOD Reports provide total bank deposits 

for the 2000 and 2005 survey years.  I convert the county bank data to CZs using PUMA-

commuter zone conversion tables provided in Autor and Dorn (2013).   

1.6.2. Hypothesis and Results 

Building on the results in Section IV of this paper, I test the hypothesis that local 

bank finance is correlated with the transition of labor from routine to service occupations.  

To test my hypothesis, I adapt the main model from Autor and Dorn (2013) to explore 

cross-sectional variation in service occupation growth, depending on local bank finance.  I 

augment the model to include 𝐿𝑜𝑐𝑎𝑙 𝐷𝑒𝑝𝑜𝑠𝑖𝑡𝑠𝑗𝑡 and the interaction between finance and 

routine occupations (𝐿𝑜𝑐𝑎𝑙 𝐷𝑒𝑝𝑜𝑠𝑖𝑡𝑠𝑗𝑡 𝑥 𝑅𝑜𝑢𝑡𝑖𝑛𝑒 𝑂𝑐𝑐𝑢𝑝𝑎𝑡𝑖𝑜𝑛𝑠𝑗𝑡0
) which measure 

whether higher local financial access is correlated with employment growth in service 

occupations.  Specifically, I estimate the following model: 

Equation 1.7 – Service Occupation Growth 

∆ 𝑆𝑒𝑟𝑣𝑖𝑐𝑒 𝑂𝑐𝑐𝑢𝑝𝑎𝑡𝑖𝑜𝑛𝑠𝑗𝑠𝑡

=  𝛿𝑡 +  𝛾𝑠 +  𝛽1 𝑅𝑜𝑢𝑡𝑖𝑛𝑒 𝑂𝑐𝑐𝑢𝑝𝑎𝑡𝑖𝑜𝑛𝑠𝑗𝑡0
+ 𝛽2𝐿𝑜𝑐𝑎𝑙 𝐷𝑒𝑝𝑜𝑠𝑖𝑡𝑠𝑗𝑡

+  𝛽3 𝐿𝑜𝑐𝑎𝑙 𝐷𝑒𝑝𝑜𝑠𝑖𝑡𝑠𝑗𝑡  𝑥 𝑅𝑜𝑢𝑡𝑖𝑛𝑒 𝑂𝑐𝑐𝑢𝑝𝑎𝑡𝑖𝑜𝑛𝑠𝑗𝑡0
+ 𝛽4 𝑋𝑗𝑡0

+  𝜖𝑗𝑠𝑡 

where Δ 𝑆𝑒𝑟𝑣𝑖𝑐𝑒 𝑂𝑐𝑐𝑢𝑝𝑎𝑡𝑖𝑜𝑛𝑠𝑗𝑠𝑡 is the change in the employment share in service 

occupations in commuter zone j, in state s, between years t and t+1.  Routine occupations 
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at 𝑡0 in commuter zone j determine the routine share as of 1980.  𝐿𝑜𝑐𝑎𝑙 𝐷𝑒𝑝𝑜𝑠𝑖𝑡𝑠𝑖𝑗𝑡 is an 

indicator variable equal to one if commuter zone j is in the top tercile of local deposits per 

capita in year t and zero, otherwise.13  𝛿𝑡 is time period indicator variables for each decade 

and 𝛾𝑠 is state indicator variables for each state.  The regression analysis compares CZs 

within a state. All specifications include standard errors clustered by CZ.   

Table 1.10 Columns 1 and 2 report the replication results from Table 5 of Autor 

and Dorn (2013), and document that the routine-employment share predicts future service 

occupation growth.  Column 2 includes a vector of seven control variables 𝑋𝑗𝑡 that are 

associated with employment growth in service occupations, discussed in Autor and Dorn.14  

The point estimate of 0.11 on 𝛽1 is statistically significant and economically large.  To put 

the figure in perspective, the interquartile range of the routine share across CZs in 1980 is 

0.07 (reported in Autor and Dorn) leading to a difference of approximately 0.8 (.07*.11) 

percentage points per decade in service employment growth.  The variation in the routine 

share (0.8) accounts for 28% of the average growth in service occupation employment per 

decade.  

Table 1.10 Columns 3 and 4 report results for the augmented specification.  The 

regression includes the log of per capita income to control for the possibilities that the 

                                                        
 

13 The results are robust to using terciles based on the log of total bank deposits.   
14 Control variables for shifts in the demand for service occupations include the relative supply of 

college educated individuals, the female labor force participation rate, and the elderly population.  

The stock of foreign born residents controls for shifts in the supply of service occupations.  Control 

variables for local labor conditions include the unemployment rate and the share of employment in 

manufacturing.  The role of wages in service occupation employment growth is measured as the 

proportion of workers at the start of the decade who are paid less than next decade’s minimum 

wage.   
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wealthiest CZs may have the highest deposits per capita and that individual wealth may 

increase demand for local service output.  In Column 4, the point estimate on the routine 

employment share (.11) has shifted to the interaction with high local finance and indicates 

that variation in the routine employment share accounts for 28% of service occupation 

growth, but only in CZs with high local finance.  Hence, cross-sectional differences in local 

financial access are correlated with the transition of employment into service occupations.   

Table 1.10 – Growth in Service Occupation Employment  

 Replication Finance Analysis 

 

Service 

Occupation 

Growth 

Service 

Occupation 

Growth 

Service 

Occupation 

Growth 

Service 

Occupation 

Growth 

Share of   10.53*** 11.06*** 15.22*** 13.76*** 

Routine Occupations (3.20) (3.37) (3.19) (2.89) 

     

Low Deposits   5.758** 3.585* 

Indicator   (2.17) (2.01) 

     

Share of Routine Occs x   -21.00*** -12.15* 

Low Deposits Indicator   (7.44) (6.98) 

     

High Per Capita    0.352 

Income Indicator    (0.24) 

     

College/  1.144**  1.621*** 

Non-college population  (0.45)  (0.53) 

     

Immigrant population/  2.506**  3.649*** 

Non-college population  (1.13)  (0.92) 

     

Manufacturing/  -3.578***  -0.0947 

total employment  (1.14)  (0.99) 

     

Unemployment   -31.29***  -15.82** 

Rate  (6.77)  (6.19) 
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Female employment/  -20.04***  -17.46*** 

population  (3.72)  (3.19) 

     

Age 65+/  -6.084***  -3.367 

population  (2.04)  (2.53) 

     

Share workers with 

wage(t) < minimum 

wage(t+1)  -19.66***  -5.192 

  (2.87)  (4.42) 

Controls Yes Yes Yes Yes 

R2 0.179 0.265 0.405 0.455 

N 2166 2166 2166 2166 

 

I examine employment growth in alternative low-skill low-routine occupations 

(i.e., construction, transportation, mechanics, mining, and farming) to determine whether 

local finance is correlated with employment growth in all low-skilled occupations.  

Consistent with Autor and Dorn (2013), Table 1.11 Panel A shows that the routine 

occupation share positively predicts employment growth in alternative low-skill 

construction occupations.  However, Panel B shows that cross-sectional variation in local 

finance is a statistically and economically significant determinant of service occupation 

growth, but not of construction occupation growth.  These results suggest that service 

occupation growth has a unique susceptibility to local finance. 

Table 1.11 – Growth in Other Low-Routine Occupations  

Panel A:  Replication - Low Routine Occupation and Establishment Growth 

 

Service 

Occupation 

Growth 

Construction 

Occupation 

Growth 

Service 

Establishment 

Growth 

Construction 

Establishment 

Growth 

Share of   0.111*** 0.293*** -0.214*** 0.249*** 

Routine Occupations (0.029) (0.047) (0.053) (0.048) 
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Controls Yes Yes Yes Yes 

R2 0.265 0.298 0.975 0.854 

N 2166 2166 1340 1340 

     

Panel B:  Access to Finance Analysis - Occupation and Establishment Growth 

 

Service 

Occupation 

Growth 

Construction 

Occupation 

Growth 

Service 

Establishment 

Growth 

Construction 

Establishment 

Growth 

Share of   0.00215 0.328*** -0.379*** 0.230** 

Routine Occupations (0.048) (0.066) (0.097) (0.098) 

     

Finance -0.0338** 0.00217 -0.0561 -0.0112 

Indicator (0.014) (0.019) (0.035) (0.034) 

     

Share of Routine 

Occupations x 0.119** -0.00532 0.196* 0.0342 

Finance Indicator (0.048) (0.064) (0.12) (0.12) 

     

Controls Yes Yes Yes Yes 

R2 0.267 0.298 0.975 0.854 

N 2166 2166 1340 1340 

 

Pugsley and Sahin (2015), Adelino, et al. (2015), and the results in Section IV of 

this paper document that young firms create employment growth.  Perhaps service 

occupation employment comes from new, young firms as in Section IV, whereas 

construction occupation employment comes from the expansion of existing firms.  To test 

the hypothesis that local bank financing creates employment growth by facilitating the 

introduction of new establishments, I examine the correlation between local finance and 

establishment growth in CZs over the past 25 years.  I estimate equation (7) using 

establishment growth in the construction or service industries as the left hand side variable 

such that the routine employment share predicts establishment growth in construction or 

service industries, respectively.   
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Table 1.10, Columns 3 and 4 show that new establishment growth occurs in both 

industries.  In the service industry, establishment growth depends on local finance but in 

the construction industry establishment growth does not.  The results support the 

hypothesis that new service businesses are more dependent on local financial access than 

new construction businesses and that this dependence makes service occupation 

employment growth susceptible to local financial access as well.  These results are 

consistent with prior findings that accommodation and food services industry is more 

dependent on external finance than other industries (Gilje, 2012; Becker, 2007; and Rajan 

and Zingales, 1998) and results in Section IV of this paper that show the food services and 

drinking places industry requires local financing.  In contrast, Peek and Rosengren (2000) 

show that the construction industry does not require local financing, just financing, to 

expand.   

Although these results are not causal, they provide insight into the unique role of 

local finance in service occupation growth and demonstrate the correlation between local 

financial frictions and aggregate macroeconomic outcomes in the US labor market.  

Specifically, local finance has an economically and statistically relevant effect on service 

occupation employment growth, which has been the primary driver of low-skill 

employment and wage growth in the US labor market (Autor and Dorn, 2013).  The 

reallocation of labor into service occupations has moved workers into more productive 

occupations, as evidenced by the large, positive wage growth in service occupations.  

Taken together, local access to finance is a significant cross-sectional determinant of labor 

market efficiency. 
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1.7. Conclusion 

This paper studies the effect of local access to finance on employment growth and 

on the overall distribution of employment growth in the US labor market. I exploit liquor 

legalizations as quasi-exogenous shifts in investment opportunities to identify the causal 

effects of local finance on county-level employment growth.  The results show that local 

finance promotes employment growth by resolving information asymmetries and 

facilitating the opening of new alcohol-related establishments.  New, young firms account 

for over 35% of employment growth following liquor legalizations.  These results are 

robust to a variety of falsification tests.    

The quasi-experimental setting, and hence, the causal link between local bank 

financing and employment growth is limited to the alcohol industry.  However, I use unique 

predictions from this setting to extrapolate to employment growth in the broader US labor 

market.  The results show that local financial frictions are correlated with job growth in 

service occupations and provide insight into recent changes in employment growth across 

the skill distribution.  Areas with high local bank finance experienced employment growth 

in service occupations such that displaced workers transitioned into the new service 

occupations.  In this way, local finance has influenced the distribution of employment 

growth over the past 25 years.  The role of local finance in shaping the employment 

distribution is new to the literature and the result is potentially significant to the debate 

surrounding the determinants of employment and income inequality.  
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Chapter 2 

Balancing Act:  The Real Effects of 

Mutual Fund Fire Sales on Corporate 

Policies 

A growing body of empirical finance research uses mutual fund liquidity trading as 

an exogenous shock to stock prices to measure the causal effects of stock prices on 

corporate policies.  This chapter shows that these shocks are not exogenous to stock prices.  

The shock violates as-if random assignment required for valid causal inference resulting in 

severe covariate imbalance between treatment and control firms, particularly in size, 

returns, and liquidity.  These covariates directly affect corporate policies, ultimately 

creating an omitted variables bias.  In a balanced sample, I show that this covariate 

imbalance drives prior results that document causal effects of stock prices on payout and 

equity financing.  

2.1. Introduction 

Since Morck, Shleifer, and Vishny (1990) first questioned whether market prices 

determine firm policies, empirical research has attempted to quantify the causal effect of 
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market prices on corporate policies. However, identifying causal effects is an empirical 

challenge because market prices and firm policies are jointly determined. A new shock, 

mutual fund fire sales, provides plausibly exogenous shocks to market prices. Mutual fund 

fire sales come from forced mutual fund selling that results in temporary stock mispricing 

(Coval and Stafford, 2007). Arguments in the literature assert that these shocks are 

exogenous to firm fundamentals and provide suggestive evidence of a severe and long-

lasting price impact of these shocks (e.g., Edmans, Goldstein, and Jiang, 2012). A growing 

body of empirical literature uses these shocks to examine the effect of stock prices on 

corporate policies (Acharya, Almeida, Ippolito, and Perez, 2013; Ali, Wei, and Zhou, 2013; 

Cai, Cremers, and Wei, 2015; Camanho, 2013; Derrien, Kecskes, and Thesmar, 2013; 

Edmans, Goldstein, and Jiang 2012; Lou and Wang, 2013; Parise, 2013; Phillips and 

Zhdanov, 2013; Sulaeman and Wei, 2013; Zuo, 2013). These papers document that market 

prices cause firms to alter policies relating to investment, equity financing, mergers and 

acquisitions, and payout.  

This paper examines whether these mispricing events are exogenous to firm 

characteristics. In an ideal experimental setting, these shocks and their price effects would 

be randomly, or as-if randomly, assigned such that differences in corporate policies across 

the sample of firms are the result of the price shock only. However, the analysis in this 

paper documents severe covariate imbalance between treatment and control firms in terms 

of firm characteristics that directly determine corporate policies. I show that the covariate 

imbalance interferes with causal identification of the treatment effect of stock prices on 

firm policies. Analysis of a propensity-score matched sample of treatment and control firms 
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indicates that stock mispricing does not cause an increase in takeover likelihood or 

reductions in equity financing or payout policy.  

Open-ended mutual funds drive these price shocks because they permit investors to 

immediately withdraw capital from funds. Large outflows force managers to divest 

portfolio assets for liquidity rather than information reasons (Coval and Stafford, 2007). A 

temporary price discount arises in a mutual fund's portfolio of assets to compensate 

liquidity providers. To adapt this shock for use in causal identification the price discount 

must be exogenous to information-based trading decisions of mutual fund managers. 

Edmans, Goldstein, and Jiang (2012) propose using ``implied trading'', which is based on 

the assumption that managers follow a proportional liquidation strategy in response to large 

outflows. Specifically, the portfolio weight of each asset in a fund's previously disclosed 

portfolio determines the amount of trading that each firm receives. The implied trading 

variable (IT) is an annual firm-level measure of total implied trading and proxies for 

sudden, plausibly exogenous shocks to stock prices.  

This analysis begins by assessing the random assignment of the IT shock across the 

sample of firms. In the year prior to mutual fund price shocks, treatment and control firms 

exhibit statistically significant differences. Treatment firms are larger, older, less 

financially constrained, and more profitable and have higher cash flows, lower leverage, 

and higher institutional ownership than firms that do not receive the shock. In the context 

of the experimental setting, these firm characteristics directly determine the corporate 

policies under investigation (Fazzari, Hubbard, and Petersen, 1988; Miller and Rock, 1985; 

Subrahmanyam and Titman, 2001; Fee, Hadlock, and Pierce, 2009; Anton and Polk, 2014; 
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Bharath, Jayaraman, and Nagar, 2013; Chen, Jegadeesh, and Wermers, 2000; Edmans, 

Fang, and Zur, 2013).  

Consistent with prior literature, firms with the largest IT shocks exhibit the largest 

price reduction (6%) during the event quarter. However, an examination of firms with 

smaller IT shocks reveals that these firms do not exhibit a negative price reaction in 

response to the shock, which is new to the literature. This finding is troublesome because 

the severity of these shocks is not random; instead the results show that the largest shocks 

affect firms with the worst performance prior to the event. These firms are also younger 

and smaller, with fewer investment opportunities and lower cash flows than firms with less 

severe pricing shocks. Hence, non-random assignment of the shock and the resulting price 

impact correlate with firm characteristics, such as financial constraints and cash flows, 

which predict corporate policies (e.g., investment, equity financing, and payout policies).  

I examine potential explanations for these results by studying the origin of the 

shocks (i.e., large mutual fund outflows). I find that mutual fund investment strategies that 

target micro, small, and mid-sized firms are more likely to receive large outflows, even 

after controlling for past fund returns, past fund flows, and manager alpha and after 

removing sector and industry specific funds from the sample. These funds concentrate 

portfolio holdings in smaller, more financially constrained, and less liquid firms, relative 

to the full sample of firms. Furthermore, an analysis of mutual fund trading shows that 

managers do not liquidate assets in proportion to portfolio holdings. Instead, managers 

systematically retain assets with high market to book and high liquidity costs and liquidate 

larger, more liquid firms with higher past returns when they face large outflows. These 

results point to potential explanations for the covariate imbalance across the sample of 
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firms by showing that the origin of the shocks systematically violates two main exogeneity 

assumptions of the measure.  

The remainder of the paper investigates whether covariate imbalance influences the 

measurement of the causal effects of stock prices on corporate policies. In the full sample, 

stock mispricing has a negative and significant effect on firm investment, equity financing, 

and payout policies, consistent with the prior literature (e.g. Derrien, Kecskes, and 

Thesmar, 2013). I construct a propensity score matched sample of firms that balances 

across observable firm characteristics of treatment and control firms prior to the shock such 

that observable differences in corporate policies following the shock are attributable to the 

shock, rather than to an omitted variable. I repeat the analysis on the balanced sample and 

find that shocks to stock prices do not cause a reduction in equity financing or payout 

policies. However, stock price reductions lead to declines in firm investment, even in the 

matched sample. A potential explanation for lower investment is the contemporaneous 

reduction in institutional ownership induced by forced selling from mutual fund owners 

(Kisin, 2011).  

In addition, I test whether propensity score matching alters results that use the IT 

shock as an instrumental variable. In the instrumental variables setting, the IT shock is an 

instrumental variable for the discount at which a firm trades, thereby influencing the 

takeover probability of a firm (Edmans, Goldstein, and Jiang, 2012 and Phillips and 

Zhdanov, 2013). In the full sample, I document that IT is a strong instrument for a firm's 

discount and causes an increase in takeover probability, consistent with results in the 

literature. Analyzing a propensity score matched sample of potential takeover targets 

reveals that the IT instrumental variable no longer predicts an increase in takeover 
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probability. Overall, the results in this paper show that non-random assignment of the shock 

leads to covariate imbalance which drives many findings about the causal effects of market 

prices on corporate policies.  

This paper adds to the literature that studies the causal effects of market prices on 

corporate policies by exploring the robustness of recent results that use mutual fund fire 

sales for causal identification. The analysis shows that many results are the outcome of 

covariate imbalance. These results demonstrate the empirical implications of covariate 

imbalance on analyses that use exogenous shocks and instrumental variables. Larcker and 

Rusticus (2010) and Roberts and Whited (2013) discuss the difficulties in finding valid 

instrumental variables in accounting and finance research. Atanasov and Black (2014) 

review three shock-based IV research designs published in top journals and find severe 

flaws with the shock-based instruments used in these studies. In the context of this 

literature, my paper reviews a specific, potentially powerful, and widely-used shock and 

documents that it does not satisfy the exogeneity conditions required of a valid shock or a 

valid instrumental variable. The results are important due to the increase in empirical 

research that uses the IT measure to explore the effects of market prices on numerous 

corporate policies. 

2.2. Data and Methods 

This study assembles a dataset that combines mutual fund holdings data and firm-

level data for the period from 1980 to 2007.  The sample period corresponds to the time 

period used in the prior literature to examine mutual fund trading and price pressure 

(Edmans, Goldstein, and Jiang, 2012; Lou, 2012).  At the mutual fund level, I merge the 
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Center for Research in Security Prices (CRSP) Survivorship Bias Free Mutual Fund 

Database with the Thompson Financial CDA/Spectrum holdings database using the 

Wharton Research Data Services (WRDS) MFLinks file.  The CRSP mutual fund database 

includes information on net monthly fund returns, total net assets (TNA), expense ratios, 

investment objectives, share classes, and other mutual fund characteristics.  The 

CDA/Spectrum database reports quarterly mutual fund holdings collected from mandatory 

SEC filings and voluntary fund disclosures.  Mutual funds must have valid holdings data 

in the CDA/Spectrum Mutual Fund holdings database and a valid link between the holdings 

data and the CRSP Mutual Funds database. 

Fund-level variables include TNA, gross returns, net returns, and expense ratios.  

For mutual funds with multiple share classes reported by CRSP, the fund-level TNA is the 

sum of the TNA across all share classes.  Net returns and expense ratios are TNA-weighted 

averages across all share classes.  Gross returns for mutual funds are the net monthly fund 

returns plus 1/12 of annual fees and expenses.  Other fund characteristics, such as the 

investment objective code, are set to the value from the share class with the largest total 

net assets.   

The sample includes equity mutual funds and excludes sector mutual funds that 

specialize in specific industries, consistent with the prior literature.  Investment objective 

codes from CDA/Spectrum categorize mutual funds as aggressive growth, growth, growth 

and income, balanced, unclassified, or missing.  CRSP, Lipper, Strategic Insights, and 

Weisenberger mutual fund style codes further categorize the fund styles.  I identify index 

and target-date mutual funds by their fund names in the CRSP mutual fund dataset and by 

using the CRSP index fund flag (Kacperczyk, Sialm, and Zheng, 2008).   
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I use the holdings data from CDA/Spectrum to compute the number of shares and 

value of each equity holding of each mutual fund as of the quarter end (Coval and Stafford, 

2007).  If the firm has an event that affects the number of shares outstanding, such as a 

stock split, the CRSP monthly stock database provides data necessary to adjust the reported 

number of shares that the mutual fund holds to be current as of the mutual fund report date.  

I assume that the manager does not trade between the report date and the quarter-end (Coval 

and Stafford, 2007).  The CDA/Spectrum holdings do not always represent all of the mutual 

fund equity holdings, e.g., data for small positions and foreign stocks might be unavailable 

or a mutual fund might be misclassified as an equity fund.  To control for these data 

limitations, I compute the difference between the TNA reported in the CRSP database 

(which includes the complete holdings) and in the CDA/Spectrum database (which 

includes only the reported stock holdings) and require that the TNAs do not differ by more 

than a factor of two (i.e., 0.5<
𝑇𝑁𝐴{𝐶𝐷𝐴}

𝑇𝑁𝐴{𝐶𝑅𝑆𝑃}
<2) (Lou, 2012).  In addition, I require a minimum 

fund size of $1 million (Lou, 2012; Coval and Stafford, 2007).     

Table 2.1 reports annual summary statistics for the sample of mutual funds as of 

December of each year.   The full sample contains 93,314 fund-quarter observations with 

3,967 distinct mutual funds. Table 2.1, Column 2 reports the number of equity mutual funds 

in each year along with summary statistics of fund characteristics. Over the sample period 

the number of mutual funds and the average fund size increases ten-fold.  Furthermore, 

mutual fund managers have expanded their ownership of the U.S. equity market from a 

mere 2% in 1980 to 16% in 2006.  These mutual fund statistics are comparable to those 

reported in Lou (2012). 
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Table 2.1 – Summary of Mutual Funds 

Year 

Number 

of 

Funds TNA ($ Million) 

Total Equity Holdings  

($ Million) % Market Held 

  Median Mean Median Mean  

1980       224   $         55   $         166   $         47   $         142  2.10% 

1981       227   $         54   $         153   $         41   $         125  1.70% 

1982       231   $         72   $         185   $         62   $         150  1.90% 

1983       235   $       112   $         255   $         95   $         211  2.50% 

1984       265   $       100   $         252   $         77   $         203  2.70% 

1985       288   $       116   $         310   $         95   $         245  2.80% 

1986       315   $       117   $         351   $         99   $         272  2.90% 

1987       361   $       102   $         350   $         85   $         281  3.60% 

1988       395   $         91   $         334   $         74   $         271  3.20% 

1989       445   $       105   $         391   $         82   $         308  3.20% 

1990       462   $         97   $         350   $         73   $         280  3.40% 

1991       558   $       111   $         447   $         96   $         367  3.70% 

1992       575   $       150   $         551   $       120   $         440  4.80% 

1993       758   $       147   $         594   $       120   $         477  4.70% 

1994       958   $       119   $         541   $       104   $         439  5.50% 

1995    1,097   $       149   $         735   $       131   $         600  5.90% 

1996    1,116   $       180   $         938   $       158   $         785  7.00% 

1997    1,386   $       188   $      1,137   $       161   $         967  8.00% 

1998    1,492   $       199   $      1,288   $       178   $      1,136  9.00% 

1999    1,706   $       194   $      1,455   $       177   $      1,325  8.70% 

2000    1,858   $       193   $      1,383   $       173   $      1,242  10.00% 

2001    2,118   $       150   $      1,047   $       133   $         950  8.80% 

2002    2,235   $       111   $         818   $         96   $         742  11.00% 

2003    2,297   $       150   $      1,089   $       136   $         967  12.00% 

2004    2,315   $       175   $      1,247   $       148   $      1,067  15.00% 

2005    2,363   $       200   $      1,406   $       173   $      1,226  14.00% 

2006    2,228   $       244   $      1,664   $       214   $      1,445  16.00% 

2007    2,464   $       237   $      1,630   $       196   $      1,383  16.00% 

Mean    1,056   $       136   $         720   $       117   $         617  6.45% 

 

Prior to 1990, the CRSP mutual fund dataset reports TNA at the quarterly frequency 

and fund returns at the monthly frequency and between 1990 and 2007, the dataset provides 
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TNA and returns at the monthly frequency. Quarterly TNA is the sum of the monthly asset 

flows net of merger assets in each calendar quarter. I compound the monthly returns to the 

quarterly level and calculate fund flows using differences in the return-adjusted quarterly 

TNA. Consistent with prior literature, I assume that flows occur at the end of each quarter 

and that investors reinvest their dividends and capital appreciation distributions in the same 

fund. Mutual funds that are initiated have inflows equal to their initial TNA and funds that 

are liquidated have outflows equal to their terminal TNA. 

To calculate the increase in TNA due to fund mergers in quarter t,  𝑀𝐺𝑁{𝑗,𝑡}, I 

approximate the date on which the merger occurs because neither CRSP nor 

CDA/Spectrum reports the exact date on which a merger takes place. Following prior 

studies, the last net asset value (NAV) report date of the target fund denotes the merger 

date. To avoid mismatches, I use the procedure from Lou (2012) that matches a target fund 

to its acquirer from one month before its last NAV report date to five months after the date. 

I calculate the flow, accounting for the merger, for each of the months in this window and 

select the month with the smallest absolute percentage flow as the event month.  

Fund flows to fund j in quarter t represent the growth rate of the total net assets 

under management (TNA) after adjusting for the market appreciation of the mutual fund's 

assets (𝑅{𝑗,𝑡}) and new cash from fund mergers (𝑀𝐺𝑁{𝑗,𝑡}), assuming that all the cash flows 

are invested at the end of each quarter (Lou, 2012; Chevalier and Ellison, 1997; Sirri and 

Tufano, 1998).  The calculation for flows to fund j in quarter t is: 

𝑓 𝑙𝑜𝑤{𝑗,𝑡} = 𝑇𝑁𝐴{𝑗,𝑡}– 𝑇𝑁𝐴{𝑗,𝑡−1} × (1 + 𝑅{𝑗,𝑡}) − 𝑀𝐺𝑁{𝑗,𝑡} 

𝐹𝐿𝑂𝑊{𝑗,𝑡} =  
𝑓𝑙𝑜𝑤{𝑗,𝑡}

𝑇𝑁𝐴{𝑗,𝑡−1}
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Using these data I construct a firm-level dataset that combines mutual fund and 

firm-level data between 1980 and 2007. The dataset includes all firms listed on Compustat 

that have non-missing price and returns data reported in the CRSP monthly file and 

excludes all financial (SIC code 6000-6999) and utilities (SIC codes 4900-4949) firms. The 

CRSP monthly stock file provides monthly firm-level returns, stock events, prices, and 

trading volume and the Compustat annual file provides detailed balance sheet data on firm 

characteristics. Firms must have non-missing values for: firm age, asset turnover, sales 

growth, institutional ownership, leverage, IT, payout, market to book, and R&D.  

The dataset includes measures of firm policies that are potentially affected by 

market prices such as capex, payout, and equity financing and firm characteristics that are 

direct determinants of these firm policies such as firm size (ln(market equity) and 

ln(assets)), profitability (ROA), cash flows, Tobin's Q , the Kaplan-Zingales financial 

constraint measure, and the Amihud Illiquidity measure (Hasbrouck, 2009; Goyenko, 

Holden, and Trzcinka, 2009). The dataset includes measures of the level and concentration 

of mutual fund ownership in a firm. The mutual fund ownership concentration Herfindahl-

Hirschman Index (HHI) measures the relative size of each mutual fund's position in the 

firm. The HHI approaches zero when a large number of mutual funds hold positions in a 

firm of relatively equal size and approaches its maximum of one when a single mutual fund 

controls all of the shares of the firm. All mutual fund ownership percentages are derived 

based on the number of shares outstanding and correspond to calendar dates. Appendix B 

provides definitions of these variables.  

Table 2.2 reports summary statistics for this dataset. The final dataset contains 

120,863 firm-year observations. The dataset includes the annual implied mutual fund 
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trading (IT) measure, defined in Section III, for each firm-year observation. All variables 

are winsorized at the 1% and 99% levels. 

Table 2.2 – Summary of Firms 

 Full Sample IT = 0  IT > 0  t-statistic 

Variables (t-1) (1) (2) (3) (2) - (3) 

     

Fin. Constraints (KZ) 0.56 0.67 0.42 *** 

Cash Flows (%) 0.05 0.03 0.08 *** 

ROA (%) 0.10 0.06 0.13 *** 

Returns (%) 0.01 0.01 0.02 * 

MB 3.99 4.11 3.84 *** 

Leverage (%) 0.08 0.11 0.05 *** 

Asset Growth (%) 0.11 0.10 0.12 *** 

Dividends (%) 0.01 0.01 0.01 *** 

Repurchases (%) 0.01 0.00 0.01 *** 

Age (Years) 15.90 13.50 19.00 *** 

Issuance (%) 0.20 0.21 0.18 *** 

Investment (%) 0.38 0.38 0.38 * 

CapEx (%) 0.08 0.07 0.08 *** 

Payout (%) 0.49 0.49 0.49 * 

Size (ln(Assets)) ($) 5.25 4.91 5.69 *** 

Size (ln(ME)) ($) 4.88 4.30 5.64 *** 

IT -0.98 -0.19 -2.00 *** 

Inst Own (%) 0.22 0.13 0.34 *** 

MF Own (%) 0.07 0.05 0.11 *** 

Inst Own (HHI) 0.16 0.22 0.10 *** 

MF Own (HHI) 0.18 0.21 0.15 *** 

Count 123505 69770 53735  

 

2.3. The Implied Mutual Fund Trade Variable Construction 

I follow descriptions in the prior literature to construct the IT variable, which 

require that mutual funds experience outflows of 5% or more in a given quarter (Edmans, 
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et al., 2012; Phillips and Zhdanov, 2013). Whereas smaller outflow shocks might be 

absorbed by a fund's cash position, ``extreme'' outflows are more likely to force managers 

to sell assets and create a price impact on underlying firms.15  The IT variable is a firm-

specific, calendar-year annual dollar change in mutual fund holdings implied by the 

previously disclosed holdings of funds that are affected by large mutual fund outflows in a 

given year. It measures the impact of portfolio-weighted mutual fund trading as a fraction 

of total trading volume for each firm and is defined as follows: 

2.3.1. Fund Level 

At the fund-level I define the following variables:  

 

𝐹𝐿𝑂𝑊{𝑗,𝑡}: 𝐹𝐿𝑂𝑊{𝑗,𝑡} = 
𝑇𝑁𝐴{𝑗,𝑡}−(1−𝑅{𝑗,𝑡}) ×  𝑇𝑁𝐴{𝑗,𝑡−1}

𝑇𝑁𝐴{𝑗,𝑡−1}
 as defined in Section II.  

 

𝑂𝑢𝑡𝑓𝑙𝑜𝑤𝑠{𝑗,𝑡}: ∅{𝑘,𝑡} = 𝑇𝑁𝐴{𝑗,𝑡}– (1 + 𝑅{𝑗,𝑡}) × 𝑇𝑁𝐴{𝑗,𝑡−1} where funds k are the subset 

of funds with large outflows (i.e., 𝐹𝐿𝑂𝑊{𝑗,𝑡} ≤ -5%).  

 

𝐻𝑜𝑙𝑑𝑖𝑛𝑔𝑠{𝑗,𝑖,𝑡}: ℎ{𝑗,𝑖,𝑡} = 
𝑃{𝑖,𝑡}×𝑆{𝑗,𝑖,𝑡}

𝑇𝑁𝐴{𝑗,𝑡}
 where 𝑃{𝑖,𝑡} and 𝑆{𝑗,𝑖,𝑡} are the share price of firm i in 

quarter t and the shares of firm i held by fund j in quarter t, respectively.  

 

𝐼𝑚𝑝𝑙𝑖𝑒𝑑 𝑇𝑟𝑎𝑑𝑒𝑠{𝑘,𝑖,𝑡}: 𝑇{𝑘,𝑖,𝑡} = ∅{𝑘,𝑡} × ℎ{𝑘,𝑖,𝑡−1} = 𝐹𝐿𝑂𝑊{𝑘,𝑡} × 𝑃{𝑖,𝑡−1} ×  𝑆{𝑘,𝑖,𝑡−1}.  

 

𝐹𝐿𝑂𝑊{𝑗,𝑡} is the quarterly mutual fund flows for fund j in quarter t. 𝑂𝑢𝑡𝑓𝑙𝑜𝑤𝑠{𝑗,𝑡} 

are large outflows. 𝐻𝑜𝑙𝑑𝑖𝑛𝑔𝑠{𝑗,𝑖,𝑡} measures the proportion of a fund's assets invested in 

each stock in its portfolio and 𝐼𝑚𝑝𝑙𝑖𝑒𝑑 𝑇𝑟𝑎𝑑𝑒𝑠{𝑘,𝑖,𝑡} uses the proportion of the fund's 

previously disclosed holdings in each firm to calculate managers' implied trades. 

                                                        
 

15 See Coval and Stafford, 2007; Edmans, Goldstein, and Jiang, 2012; Khan, Kogan, and Serafeim, 

2012. 
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2.3.2. Firm Level 

At the firm-level, the following variables measure the total impact of mutual fund 

liquidity trading on the underlying firms i in each quarter t: 

Mutual Fund Implied Trades: 𝐼𝑇{𝑖,𝑡} = ∑
𝑇{𝑘,𝑖,𝑡}

𝑉𝑖,𝑡

𝐾
𝑘=1 = ∑  

𝐹𝐿𝑂𝑊{𝑘,𝑡}×𝑃{𝑖,𝑡−1}×𝑆{𝑘,𝑖,𝑡−1}

𝑉{𝑖,𝑡}

𝐾
𝑘=1   

Trading Volume ($): 𝑉{𝑖,𝑡} = 𝑃{𝑖,𝑡} × 𝑥{𝑖,𝑡} where 𝑥{𝑖,𝑡} = total shares of firm i 

traded in quarter t and 𝑃{𝑖,𝑡} is the price of firm i in quarter t. 

Firms with no mutual fund trading pressure in a quarter have IT equal to zero.  The 

annualized IT measure is the sum of 𝐼𝑇{𝑖,𝑡} over the four quarters in a given calendar year 

(Edmans, et al., 2012).  If a firm receives no mutual fund trading pressure in any of the four 

quarters of a year, then IT equals zero.  The range of IT is a negative value with a maximum 

of zero.  For ease of interpretation, I set IT equal to its absolute value such that a higher IT 

is associated with a higher level of implied mutual fund trading for the firm-year 

observation. 

2.4. Is the IT shock an exogenous event? 

Prior literature uses IT as an exogenous shock to market prices. This section 

formally tests the exogeneity assumption by examining the random assignment of IT 

shocks and the magnitude of IT shocks across the sample of firms. 
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2.4.1. Is the IT shock randomly distributed across the sample of firms? 

The IT shock should be randomly assigned across the sample of firms so that 

treatment and control firms do not exhibit observable differences in firm characteristics.  If 

observable firm characteristics predict treatment then alternative hypotheses related to 

these differences in firm characteristics can explain the effects of market prices on 

corporate decisions.  I analyze whether there is random assignment of the IT shock across 

the sample of firms.   

Table 2.2, Column 1 reports summary statistics of firm characteristics including 

firm size, age, the Kaplan-Zingales measure of financial constraints, profitability (ROA), 

cash flows, Tobin's Q, the Amihud Illiquidity measure, and the fraction of institutional 

ownership in the full sample.  In each firm-year, treatment firms have IT greater than zero 

and control firms have IT equal to zero.  Of the 14,297 unique firms in the sample, 6,292 

firms (44%) never receive treatment and 4,138 (29%) of firms are not held by mutual funds 

during the full sample period, meaning that 29% of the sample has zero probability of 

receiving an IT shock.  Columns 2 and 3 report summary statistics for the non-IT firm-

years (IT=0) and the IT firm-years (IT>0), respectively, in the year prior to the IT shock.  

Column 4 provides tests of differences-in-means for the two subsamples.   

In the year prior to the IT event, the treatment and control groups have statistically 

significant differences across most firm characteristics including firm size, financial 

constraints, liquidity, and institutional ownership.  In addition, control firms have far fewer 

mutual fund owners and institutional owners and the fraction of their shares outstanding 

held by mutual funds and institutional investors is lower.  These firm characteristics 

directly determine corporate policies.  For example, firm size and age are correlated with 
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financial constraints and affect payout policy, investment decisions, and a firm's ability to 

raise capital through equity issuance (Hadlock and Pierce, 2010). Profitability, cash flows, 

and investment opportunities determine a firm's access to capital, investments, and payout 

policy.  The Amihud Illiquidity measure and institutional shareholders impact takeover 

probability via liquidity and internal governance mechanisms, respectively (Hasbrouck, 

2009; Goyenko, Holden, and Trzcinka, 2009; Edmans, et al., 2012; Edmans, 2009; Edmans 

and Manso, 2011).   

To illustrate how these correlations cloud inference, consider the question of 

identifying the effects of market prices on equity financing.  Treatment firms differ from 

control firms in terms of book to market, size, past returns, operating profits, and asset 

growth which independently and directly influence equity issuance (Asquith and Mullins, 

1986; DeAngelo, DeAngelo, and Stulz, 2010; Jenter, 2005; Loughran and Ritter, 1995; and 

Fama and French, 2005).  Firms with higher past profits are more likely to receive the IT 

shock and less likely to use equity financing such that treatment is correlated with lower 

equity financing independently of market prices.  Hence, the shock does not disentangle 

reductions in equity financing driven by the effects on market prices from reductions driven 

by past profitability.   

Furthermore, firms with no mutual fund ownership differ from treatment firms with 

respect to mutual fund and institutional ownership.  Empirical evidence suggests that a 

high fraction of institutional ownership reduces the free-rider problem in takeovers and 

increases a firm's takeover probability (Grossman and Hart, 1980; Mikkelson and Partch, 

1986; Shivdasani, 1993).  Firms with more institutional ownership are more likely to 

receive a takeover attempt.  Table 2.2 shows that the IT shock is more likely to affect firms 
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with more institutional ownership.  These correlations prevent a causal interpretation of the 

relationship between M&A and market prices. 

Overall, differences between treatment and control groups reveal that the IT shock 

correlates with firm policies directly.  The examples above illustrate how these correlations 

confound causal identification.   

2.4.2. Is the price impact of the IT shock randomly distributed across the 

sample of firms? 

Next, I test the hypothesis that larger IT events are associated with more severe 

price reactions. These firms receive a greater proportion of liquidity trading and should 

therefore experience larger sudden price shocks. The following discussion distinguishes 

between firms with the highest IT values (extreme IT firms) and the remaining IT event 

firms (non-extreme IT firms), as in the prior literature (Coval and Stafford, 2007 and 

Edmans, et al., 2012). Extreme events are the firm-month observations in which the 

quarterly IT value is in the top decile of quarterly IT values across all firm-quarter IT values 

over the full sample period (1980 - 2007).16  The IT variable equals one if IT is non-zero 

and zero, otherwise. Extreme IT equals one if firms are in the extreme event group and 

zero if the firms have an IT event but not an extreme IT event in a year.  

The price reaction to the IT shock equals the abnormal returns of each event firm's 

monthly return over the benchmark of the CRSP equal-weighted index returns. The 

                                                        
 

16 This approach is consistent with the method in Coval and Stafford (2007) and Edmans, et al. 

(2012), in which the extreme events are used to document price pressure effects. 
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cumulative average abnormal returns (CAARs) are the abnormal returns over the period 

beginning 12 months prior to the event and extending 24 months following the event 

(Edmans, et al. 2012). There are three event-months for each event due to the quarterly 

frequency of mutual fund holdings reports. Figure 2.1 illustrates the price reaction 

surrounding IT events. Panel A traces out the CAARs for the IT event firms, excluding 

extreme IT events, and Panel B traces out the CAARs for the extreme IT event firms. Figure 

2.1, Panel A shows that there is not a price reduction induced by implied mutual fund trades 

among the non-extreme IT event firms. Figure 2.1, Panel B provides evidence that extreme 

IT events are followed by large price impacts (-6%) during an event quarter. As expected, 

the strongest price reaction comes from the largest IT shocks. 

Table 2.3 provides test statistics to assess the statistical significance of the abnormal 

returns. Columns 1 through 3 report the average abnormal returns (AARs), test statistics, 

and CAARs for the extreme IT events and Columns 4 through 6 report this information for 

the non-extreme IT events. Test statistics are calculated using event time fixed effects with 

standard errors clustered by month to control for potential cross-sectional dependence in 

the monthly abnormal returns (Coval and Stafford, 2007). 
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Figure 2.1 – Cumulative Average Abnormal Returns 
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Table 2.3 – Monthly Cumulative Average Abnormal Returns around Implied 

Mutual Fund Sales 

 Extreme Events 

All Events (excluding Extreme 

Events) 

 AAR (%) t-statistic 

CAAR 

(%) AAR (%) t-statistic CAAR (%) 

-14 -0.23% -0.88 -0.23% 0.45% 1.66 0.45% 

-13 0.04% 0.23 -0.18% 1.20% 5.00 1.60% 

-12 0.36% 1.98 0.17% 1.10% 4.57 2.70% 

-11 -0.38% -1.45 -0.21% 0.32% 1.19 3.00% 

-10 0.06% 0.36 -0.14% 1.10% 5.35 4.10% 

-9 0.44% 2.90 0.30% 1.10% 4.43 5.10% 

-8 -0.51% -2.30 -0.21% 0.31% 1.14 5.40% 

-7 -0.14% -0.76 -0.35% 0.95% 4.98 6.30% 

-6 0.34% 1.96 -0.01% 0.88% 3.60 7.20% 

-5 -0.55% -2.66 -0.56% 0.02% 0.09 7.20% 

-4 -0.39% -1.55 -0.95% 0.64% 3.21 7.80% 

-3 0.03% 0.13 -0.92% 0.61% 2.84 8.40% 

-2 -2.00% -6.69 -2.90% 0.10% 0.46 8.50% 

-1 -1.60% -4.16 -4.60% 0.76% 3.16 9.30% 

0 -0.80% -2.41 -5.40% 0.53% 2.57 9.80% 

1 -0.61% -1.65 -6.00% -0.54% -2.44 9.30% 

2 -0.07% -0.19 -6.00% 0.03% 0.13 9.30% 

3 0.19% 0.64 -5.90% 0.15% 0.80 9.50% 

4 -0.18% -0.53 -6.00% -0.55% -2.38 8.90% 

5 0.10% 0.36 -5.90% 0.19% 0.95 9.10% 

6 0.14% 0.56 -5.80% 0.07% 0.38 9.20% 

7 -0.09% -0.30 -5.90% -0.40% -1.67 8.80% 

8 0.41% 1.32 -5.50% 0.24% 1.15 9.00% 

9 0.25% 0.95 -5.30% -0.09% -0.50 8.90% 

10 -0.59% -1.41 -5.80% -0.19% -0.82 8.70% 

11 0.28% 0.74 -5.60% 0.23% 1.07 9.00% 

12 0.72% 2.55 -4.90% 0.00% 0.02 9.00% 

13 -0.62% -1.55 -5.60% -0.21% -0.92 8.80% 

14 0.48% 1.63 -5.10% 0.26% 1.35 9.10% 

15 0.64% 2.52 -4.40% 0.04% 0.21 9.20% 

16 0.00% 0.01 -4.40% -0.33% -1.36 8.90% 

17 0.45% 1.99 -4.00% 0.31% 1.68 9.20% 

18 0.61% 2.89 -3.30% 0.08% 0.42 9.40% 

19 0.09% 0.29 -3.20% -0.14% -0.56 9.40% 
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20 0.74% 3.06 -2.30% 0.31% 1.53 9.70% 

21 0.66% 3.30 -1.60% -0.01% -0.06 9.80% 

22 -0.35% -1.21 -1.90% -0.03% -0.14 9.90% 

23 0.57% 2.31 -1.30% 0.31% 1.62 10.00% 

24 0.79% 4.10 -0.43% 0.09% 0.49 10.00% 

 

Table 2.3, Columns 1 through 3 show that the intensity of the price reaction 

correlates with poor returns in the twelve months prior to the shock. The extreme events 

systematically affect firms with underperformance prior to the event and are followed by 

large, negative, and statistically significant abnormal returns (-6%) during the event 

quarter. In contrast, non-extreme events experience positive and statistically significant 

abnormal returns during the event quarter and negative abnormal returns only in the two 

quarters after the event (Column 5). These results provide evidence that the largest IT 

events are correlated with the most severe price reaction, but also with past returns. 

2.4.3. Is the magnitude of the IT shock randomly distributed across the 

sample of firms? 

For causal identification the severity of the price reaction should be independent of 

firm characteristics. In this section, I use a multivariate setting to test the hypothesis that 

firm characteristics predict the intensity of treatment, thereby predicting the intensity of the 

price reaction. I estimate the probability of receiving treatment (or extreme treatment) as a 

function of firm characteristics: 

Equation 2.1 – Predicting Implied Mutual Fund Trades  
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Pr(IT>0) = 𝛼 + 𝛽1𝑀𝐹 𝑂𝑤𝑛 (%) + 𝛽2𝑀𝐹 𝑂𝑤𝑛 (𝐻𝐻𝐼) + 𝛽3𝑆𝑖𝑧𝑒 +  𝛽4𝐴𝑔𝑒 +

 𝛽5𝑀𝑎𝑟𝑘𝑒𝑡 𝑡𝑜 𝐵𝑜𝑜𝑘 +  𝛽6𝐶𝑎𝑠ℎ 𝐹𝑙𝑜𝑤𝑠 +  𝛽7𝑅𝑒𝑡𝑢𝑟𝑛𝑠 +  𝛽8𝐹𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙 𝐶𝑜𝑛𝑠𝑡𝑟𝑎𝑖𝑛𝑡𝑠 +

 𝛽9𝑉𝑜𝑙𝑎𝑡𝑖𝑙𝑖𝑡𝑦 +  𝛽10𝐿𝑖𝑞𝑢𝑖𝑑𝑖𝑡𝑦 +  휀{𝑗,𝑡}  

The model controls for firm characteristics that directly predict corporate policies 

including market to book ratio, cash flows, size, age, past firm returns, return volatility, 

and liquidity in the year prior to the IT shock. The model includes two control variables 

for the degree of mutual fund ownership of the firm (MF Own (%)) and the concentration 

of mutual fund ownership (MF Own (HHI)). Table 2.4, Column 1 shows that all firm 

characteristics are statistically significant predictors of treatment in the full sample of firms, 

consistent with the univariate summary statistics reported in Table 2.2. 

Table 2.4 – Predicting Implied Mutual Fund Trades 

 IT Indicator 

IT Extreme Event 

Indicator 

 (1) (2) 

MF Own (%) 0.26*** 0.68*** 

(t-1) (8.82) (15.40) 

   

MF Own (HHI) -0.014* 0.0021 

(t-1) (-1.92) -0.1 

   

Size (ln(Assets)) 0.068*** -0.045*** 

(t-1) (11.00) (-6.77) 

   

Age (Years) 0.013*** -0.018*** 

(t-1) (6.19) (-3.70) 

   

MB 0.0029*** -0.0042*** 

(t-1) (3.49) (-4.20) 

   

Cash Flows (%) 0.11*** -0.13*** 

(t-1) (9.41) (-4.84) 
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Returns (%) -0.0023 -0.059*** 

(t-1) (-0.70) (-10.2) 

   

Fin. Constraints (KZ) -0.0085*** 0.0029 

(t-1) (-4.95) (1.13) 

   

Volatility -1.59*** -1.82*** 

(t-1) (-11.3) (-5.88) 

   

Liquidity -0.0090*** 0.024*** 

(t-1) (-9.07) -5.55 

   

Constant -0.18*** 0.83*** 

 (-4.80) -12.9 

   

Year F.E. Yes Yes 

Firm F.E.  Yes Yes 

   

R2 0.73 0.39 

N 104776 50236 

 

Table 2.4, Column 2 shows that the extreme IT event firms have lower market to 

book, cash flows, and returns within the sample of treatment firms.  Furthermore, extreme 

IT event firms are smaller and younger and have a higher fraction of mutual fund ownership 

than other treatment firms.  These characteristics are significant determinants of firm 

policies including equity issuance, investment expenditures, payout, firm governance, 

capital structure, and takeover probability (Fazzari, Hubbard, and Petersen, 1988; Miller 

and Rock, 1985; Subrahmanyam and Titman, 2001; Fee, Hadlock, and Pierce, 2009; Anton 

and Polk, 2014; Bharath, Jayaraman, and Nagar, 2013; Chen, Jegadeesh, and Wermers, 

2000; Edmans, Fang, and Zur, 2013).  These results show that the magnitude of the price 

discount is correlated with firm characteristics that directly determine corporate policies.  

The preponderance of evidence in Section IV suggests that correlations between treatment 



71 
 

 
 

assignment, stock price reactions, and firm characteristics confound causal identification 

using the IT shock.   

2.5. Do large mutual fund outflows explain non-random 

treatment? 

This section explores two potential explanations for the non-random distribution of 

the IT shock across the sample of firms by examining the source of IT shocks. Specifically, 

Part A examines whether large mutual fund outflows are correlated with firm 

characteristics and Part B examines the assumption that mutual fund managers liquidate 

assets in proportion to portfolio weights when they receive large outflows. 

2.5.1. Are large mutual fund outflows randomly assigned? 

The following analysis determines whether large mutual fund outflows 

systematically affect mutual funds with specific investment strategies. A mutual fund's 

investment objective explicitly stipulates that managers target specific firm characteristics 

(e.g. growth or value, small or large) such that managers invest in firms with these specific 

characteristics across the full sample of available firms. For example, a mutual fund with 

a domestic small-cap growth investment objective builds a portfolio of US equities with 

small market capitalizations and higher growth opportunities relative to other publicly 

traded firms. If large outflows systematically occur for funds with specific objectives, this 

correlation also affects the distribution of the IT instrument across the sample of firms.  

The following analysis estimates the probability of large mutual fund outflows 

across nine fund investment objectives: Domestic Income, Domestic Hedged, Domestic 
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Growth, Domestic Growth and Income, Domestic Large Cap, Domestic Mid Cap, 

Domestic Small Cap, Domestic Micro Cap, and Domestic Fund (no style specified). To 

alleviate the concern that industry-specific, business cycle waves drive mutual fund 

outflows, the sample excludes mutual funds that specialize in specific industries, such as 

gold, oil, and other specific sectors (Edmans, Goldstein, and Jiang, 2012). The following 

model predicts the probability that a mutual fund receives 5% outflows: 

Equation 2.2 – Predicting Large Outflows 

Pr(Outflow≤-5%) = 𝛼 +  𝛽1𝑃𝑎𝑠𝑡 𝐴𝑙𝑝ℎ𝑎 +  𝛽2𝑃𝑎𝑠𝑡 𝑅𝑒𝑡𝑢𝑟𝑛𝑠 +  𝛽3𝑃𝑎𝑠𝑡 𝐹𝑙𝑜𝑤𝑠 +

 𝛽4𝐼𝑛𝑑𝑒𝑥 𝐹𝑢𝑛𝑑 +  𝛽5𝐹𝑢𝑛𝑑 𝑆𝑖𝑧𝑒 + 𝛾𝑗𝐹𝑢𝑛𝑑 𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡 𝑂𝑏𝑗𝑒𝑐𝑡𝑖𝑣𝑒𝑗 +  휀{𝑗,𝑡},  

 

where the dependent variable is an indicator variable equal to one if the fund receives large 

outflows (≤-5%) and zero, otherwise. The independent variables include the past four 

quarters of fund flows (𝐹𝐿𝑂𝑊{𝑗,𝑡−1}} through 𝐹𝐿𝑂𝑊{𝑗,𝑡−4}), the monthly Carhart four-

factor fund alpha computed from the fund's returns in the previous year, and the cumulative 

market-adjusted fund return in the previous year. Index Fund is an indicator variable 

denoting whether the fund is an index fund or an actively managed fund. Fund size is the 

natural log of the quarterly TNA from the prior quarter. Fund Investment Objective is an 

indicator variable denoting the investment objective that each fund follows. The omitted 

category in the regression is Domestic Growth. The specification includes year-quarter 

fixed effects and standard errors clustered by investment objective. 

Table 2.5, Column 1 reports results for fund characteristics that are largely 

independent of firm characteristics such as fund size, alpha, and returns. Funds with more 
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skilled managers, higher past returns, and higher past flows are less likely to receive 5% 

outflows and thereby less likely to be in the event sample. 

 

 

Table 2.5 – Predicting Mutual Fund Flows 

 

Outflow Indicator 

(Flow≤-5%) 

Outflow Indicator 

(Flow ≤ -5%) 

Alpha -3.38*** -3.47*** 

 (-6.09) (-6.06) 

Adj. Return (%) -0.60*** -0.59*** 

 (-8.39) (-8.62) 

Flow (%) -0.017*** -0.017*** 

(t-1) (-6.18) (-6.04) 

Flow (%) -0.028*** -0.030*** 

(t-2) (-4.08) (-3.98) 

Flow (%) -0.0096*** -0.010*** 

(t-3) (-3.81) (-4.90) 

Flow (%) -0.00072** -0.00082** 

(t-4) (-2.83) (-2.59) 

Index  -0.076*** 

Indicator  (-8.14) 

Size (\$)  -0.017*** 

(ln(TNA))  (-8.89) 

Income  -0.013*** 

(U.S.)  (-7.77) 

Hedged  0.096*** 

(U.S.)  (31.1) 

Growth & Income  -0.0022* 

(U.S.)  (-1.98) 

Large Cap  -0.0026 

(U.S.)  (-0.28) 

Mid Cap  0.016*** 

(U.S.)  (18.2) 

Small Cap  0.034*** 

(U.S.)  (16.3) 

Micro Cap  0.11*** 

(U.S.)  (42.9) 

U.S.  0.25*** 

(no style)  (42.7) 

Constant 0.24*** 0.33*** 
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 (22.3) (17.0) 

Year F.E. Yes Yes 

R2 0.08  0.09  

N 85,414  85,414  

 

After controlling for these independent fund characteristics, Column 2 reports that a 

mutual fund's investment objectives are significant predictors of large outflows. Mid-cap, 

small-cap, and micro-cap funds are more likely to receive large outflows. These funds 

target firms with smaller market capitalizations, and firms with smaller market 

capitalizations are more financially constrained, have lower liquidity, and are younger 

relative to all publicly traded firms. In addition, Index funds are less likely to receive large 

outflow shocks.17  These results provide evidence that large outflows are correlated with 

firm characteristics directly through mutual fund investment objectives. 

2.5.2. Do managers follow proportional liquidation strategies in response 

to large outflows? 

By assuming that mutual fund managers follow a proportional liquidation strategy 

to meet redemptions, the IT shock avoids using manager information and increases the 

credibility that the shock is potentially exogenous. In a simple framework, managers should 

liquidate holdings proportionally as long as capital flows from investors are uninformative 

about future stock returns. This assumption holds in the data, on average (Lou, 2012). 

                                                        
 

17 When index funds receive outflows, they liquidate their portfolio in proportion to holdings to 

imitate the underlying index, by construction. This result suggests that the treatment group of funds 

is more likely to include funds that do not follow a pure index strategy. 
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However, large outflows force fund managers to face non-negligible liquidity constraints 

and it may be optimal to deviate from the perfect-scale benchmark by divesting individual 

positions to different degrees depending on liquidity costs. For example, managers may 

absorb capital outflows by selling disproportionally the more liquid and smaller positions 

in their portfolios. This non-random liquidation may drive the non-random distribution of 

price pressure reported in Section IV. B. 

I test the hypothesis that managers liquidate holdings in proportion to flows when 

they receive large capital outflows: 

Equation 2.3 – Predicting Mutual Fund Trades 

𝑡𝑟𝑎𝑑𝑒{𝑖,𝑗,𝑡} =  𝛽0 +  𝛽1𝑓𝑙𝑜𝑤{𝑗,𝑡} +  𝛽2𝑋 + 𝛽3𝑓𝑙𝑜𝑤{𝑗,𝑡} × 𝑋 +  𝛽4𝑍 +  𝛽5𝑓𝑙𝑜𝑤{𝑗,𝑡} × 𝑍 

+  𝜖{𝑗,𝑡} 

The dependent variable is the percentage trading in stock i by fund j in quarter t where fund 

j must have flows ≤-5%. The model, taken from Lou (2012), splits fund trading into two 

parts: a flow-dependent component (the fitted part) and a residual term, which can be 

potentially attributed to manager information. The independent variable 𝑓𝑙𝑜𝑤{𝑗,𝑡} defined 

in Section II, measures the degree to which managers trade in proportion to outflows. If 

managers proportionally liquidate their portfolios then the coefficient on 𝑓𝑙𝑜𝑤{𝑗,𝑡} should 

equal one and the coefficients on the control variables should equal zero. X is the vector of 

control variables for the following fund characteristics: the ownership share of mutual fund 

j in stock i (𝑜𝑤𝑛{𝑖,𝑗,𝑡−1}), the Amihud Illiquidity measure to control for individual firm 

liquidity costs (𝑙𝑖𝑞𝑐𝑜𝑠𝑡{𝑖,𝑡−1}), the portfolio-weighted average ownership share 

(𝑜𝑤𝑛{𝑗,𝑡−1}), and fund-level liquidity costs (𝑙𝑖𝑞𝑐𝑜𝑠𝑡{𝑗,𝑡−1}). Z is a vector of firm 

characteristics that includes lagged annual returns (𝑟𝑒𝑡𝑢𝑟𝑛𝑠{𝑖,𝑡−1}), lagged annual volatility 
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(𝑣𝑜𝑙𝑎𝑡𝑖𝑙𝑖𝑡𝑦{𝑖,𝑡−1}), the Kaplan-Zingales measure of financial constraints 

(𝑓𝑖𝑛𝑐𝑜𝑛𝑠𝑡𝑟𝑎𝑖𝑛𝑡{𝑖,𝑡−1}), market-to-book (𝑀𝑘𝑡 𝑡𝑜 𝐵𝑜𝑜𝑘{𝑖,𝑡−1}), and firm size (𝑠𝑖𝑧𝑒{𝑖,𝑡−1}).  

Appendix B describes the construction of these variables. 

The results in Table 2.6 reveal that managers do not trade in proportion to portfolio 

positions in response to large outflows. The coefficient on 𝑓𝑙𝑜𝑤{𝑗,𝑡} in Column 1 means 

that managers proportionally liquidate 71 cents of each dollar in response to large capital 

outflows. After controlling for fund characteristics (Columns 2 through 4), firm 

characteristics are statistically significant determinants of manager trading strategies and 

the coefficient on flows approaches one, denoting a proportional liquidation strategy. 

Managers retain their larger, better performing, and less liquid assets thereby strategically 

managing the liquidity of their portfolio. This result is consistent with theoretical models 

of optimal liquidation strategies which depend on liquidity, portfolio constraints, and firm 

characteristics, rather than proportional liquidation (Alexander, Cici, and Gibson, 2007; 

Brown, Carlin, and Lobo, 2010; Duffie and Ziegler, 2003). 

Table 2.6 – Mutual Fund Manager Trading Responses to Outflows 

 5% Outflow Sample 

 (1) (2) (3) (4) 

Intercept 0.032 0.047 0.022 0.160 

 (3.45) (4.93) (2.07) (6.96) 

𝑓𝑙𝑜𝑤{𝑗,𝑡} 0.710 0.900 0.850 1.160 

 (17.60) (18.90) (9.51) (5.81) 

𝑜𝑤𝑛{𝑖,𝑗,𝑡−1}  -0.120 -0.120 -0.140 

  (-17.90) (-17.40) (-17.50) 

𝑓𝑙𝑜𝑤{𝑗,𝑡} × 𝑜𝑤𝑛{𝑖,𝑗,𝑡−1}  -0.026 -0.038 -0.086 

  (-0.39) (-0.53) (-1.09) 

𝑙𝑖𝑞𝑐𝑜𝑠𝑡{𝑖,𝑡−1}  0.000 0.000 0.001 

  (1.47) (0.51) (1.24) 

𝑓𝑙𝑜𝑤{𝑗,𝑡} × 𝑙𝑖𝑞𝑐𝑜𝑠𝑡{𝑖,𝑡−1}  -42.200 -25.500 -17.500 
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  (-8.26) (-6.16) (-4.40) 

𝑜𝑤𝑛{𝑗,𝑡−1}  0.120 0.120 0.120 

  (9.15) (8.72) (8.68) 

𝑓𝑙𝑜𝑤{𝑗,𝑡} × 𝑜𝑤𝑛{𝑗,𝑡−1}  0.047 0.054 0.070 

  (0.34) (0.38) (0.49) 

𝑙𝑖𝑞𝑐𝑜𝑠𝑡{𝑗,𝑡−1}  -0.058 -0.088 -0.150 

  (-1.43) (-2.02) (-3.40) 

𝑓𝑙𝑜𝑤{𝑗,𝑡} × 𝑙𝑖𝑞𝑐𝑜𝑠𝑡{𝑗,𝑡−1}  -0.680 -0.920 -1.150 

  (-2.03) (-2.51) (-3.05) 

𝑣𝑜𝑙𝑎𝑡𝑖𝑙𝑖𝑡𝑦{𝑖,𝑡−1}   1.190 0.430 

   (3.72) (1.31) 

𝑓𝑙𝑜𝑤{𝑗,𝑡} × 𝑣𝑜𝑙𝑎𝑡𝑖𝑙𝑖𝑡𝑦{𝑖,𝑡−1}   0.240 -1.980 

   (0.08) (-0.62) 

𝑟𝑒𝑡𝑢𝑟𝑛𝑠{𝑖,𝑡−1}   -0.040 -0.047 

   (-7.25) (-8.52) 

𝑓𝑙𝑜𝑤{𝑗,𝑡} × 𝑟𝑒𝑡𝑢𝑟𝑛𝑠{𝑖,𝑡−1}   -0.034 -0.045 

   (-0.71) (-0.96) 

𝑓𝑖𝑛𝑐𝑜𝑛𝑠𝑡𝑟𝑎𝑖𝑛𝑡{𝑖,𝑡−1}    0.000 

    (0.48) 

𝑓𝑙𝑜𝑤{𝑗,𝑡} × 𝑓𝑖𝑛𝑐𝑜𝑛𝑠𝑡𝑟𝑎𝑖𝑛𝑡{𝑖,𝑡−1}    0.000 

    (0.51) 

𝑀𝑘𝑡 𝑡𝑜 𝐵𝑜𝑜𝑘{𝑖,𝑡−1}    0.002 

    (2.09) 

𝑓𝑙𝑜𝑤{𝑗,𝑡} × 𝑀𝑘𝑡 𝑡𝑜 𝐵𝑜𝑜𝑘{𝑖,𝑡−1}    0.006 

    (0.76) 

𝑠𝑖𝑧𝑒{𝑖,𝑡−1}    -0.014 

    (-6.85) 

𝑓𝑙𝑜𝑤{𝑗,𝑡} × 𝑠𝑖𝑧𝑒{𝑖,𝑡−1}    -0.033 

    (-1.71) 

     

Adjusted R2 2.00% 3.10% 3.30% 3.50% 

N 

          

830,663  

          

830,663  

  

797,489  

  

771,989  

 

The results in this section demonstrate that large fund outflows are correlated with 

firm characteristics, such as firm size, and that managers do not divest holdings in 

proportion to portfolio weights when they receive large outflows. These differences 
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provide two explanations for the non-random distribution of the IT shock across the sample 

of firms and the magnitude of the price shock among firms. 

2.6. Do empirical results change after adjusting for covariate 

imbalance? 

The following analysis assesses whether the endogeneity of the IT shock affects 

estimates of the causal effects of market prices on firm policies. I revisit empirical settings 

that use the IT shock to document a causal effect of market prices on reductions in 

investment, payout policy, and equity financing (Derrien, et al., 2013; Parise, 2013; 

Camanho, 2013; and Lou and Wang, 2013). I test the hypothesis that negative shocks to 

market price cause a decline in investment, equity financing, and payout. 

Equation 2.4 – Response of Corporate Policies to Market Prices 

𝐶𝑜𝑟𝑝𝑜𝑟𝑎𝑡𝑒 𝑃𝑜𝑙𝑖𝑐𝑦{𝑖,𝑡} = 𝛼{𝑖} +  𝛽{1}𝐼𝑇{𝑖,𝑡−1} +  𝛽{2}𝑇𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡{𝑖,𝑡−1} +  𝛽{3}𝑋{𝑖,𝑡−1} +

 𝛽{4}𝐼𝑇{𝑖,𝑡−1} × 𝑋{𝑖,𝑡−1} +  휀{𝑖,𝑡} 

 

where the dependent variable 𝐶𝑜𝑟𝑝𝑜𝑟𝑎𝑡𝑒 𝑃𝑜𝑙𝑖𝑐𝑦{𝑖,𝑡} measures investment, equity 

financing, and payout. 𝑇𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡{𝑖,𝑡−1} is an indicator variable denoting whether the firm 

is in the treatment or control group, and 𝑋{𝑖,𝑡−1} is a vector of common control variables 

for corporate policies used in the literature: institutional ownership, firm size, measured in 

quantiles of book assets, the Kaplan Zingales measure of financial constraints, returns 

volatility, market to book, and annualized returns in the year prior to treatment. 

Furthermore, the model controls for the interaction between these characteristics and the 
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IT shock because the effects of these characteristics on firm policies may differ when a 

firm is mispriced. Appendix B defines these variables. 
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Table 2.7 – The Effects of Market Prices on Corporate Policies 

 Full Sample Propensity Score Matched Sample 

 Investment Issuance Payout Investment Issuance Payout 

       

IT -0.00082** -0.0035** -0.0053* -0.0011** 0.00062 -0.0042 

 (0.00042) (0.0014) (0.0031) (0.00051) (0.0039) (0.0036) 

       

Event 0.014*** 0.0059 0.11*** 0.013 0.042 0.13*** 

 (0.0037) (0.015) (0.019) (0.0091) (0.029) (0.046) 

       

Institutional Ownership 0.017*** -0.0080 0.077*** 0.011* -0.031* 0.11** 

 (0.0028) (0.0085) (0.017) (0.0062) (0.016) (0.046) 

       

Size -0.016*** -0.081*** 0.052*** -0.013*** -0.057*** 0.065*** 

 (0.0011) (0.0050) (0.0048) (0.0025) (0.013) (0.016) 

       

Financial Constraints -0.0045*** 0.0027 -0.026*** -0.0040*** 0.0040 -0.029*** 

 (0.00042) (0.0021) (0.0018) (0.0012) (0.0041) (0.0075) 

       

Risk -0.32*** 0.023 -1.65*** -0.38*** -0.20 -1.80*** 

 (0.031) (0.14) (0.13) (0.10) (0.33) (0.43) 

       

Q 0.0025*** 0.013*** 0.0057*** 0.0032*** 0.012*** 0.0064** 

 (0.00018) (0.0012) (0.00067) (0.00066) (0.0039) (0.0029) 

       

Returns 0.014*** 0.087*** 0.026*** 0.011*** 0.068*** 0.0029 



81 
 

 
 

 (0.00081) (0.0064) (0.0031) (0.0024) (0.014) (0.013) 

       

Main Effects × 

Treatment Yes Yes Yes Yes Yes Yes 

Main Effects × IT Yes Yes Yes Yes Yes Yes 

       

Firm Fixed Effects Yes Yes Yes Yes Yes Yes 

Year Fixed Effects Yes Yes Yes Yes Yes Yes 

       

R2 0.57 0.33 0.64 0.66 0.49 0.71 

N 108537 107686 115984 51196 50892 51412 
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The results in Table 2.7, Columns 1 through 3 support prior findings that market 

prices have causal effects on corporate policies. The results show that IT has a statistically 

significant effect on corporate policies. Specifically, the coefficient on 𝐼𝑇{𝑖,𝑡−1} indicates 

that a higher IT value reduces future firm investment, equity financing, and payout.  

To address the covariate imbalance documented in Section IV, I construct a 

propensity score matched sample of treatment and control firms using book assets, firm 

age, dividend to assets, repurchases to assets, capital expenditures to assets, equity 

issuance, profitability, returns, leverage, payout, institutional and mutual fund ownership, 

concentration of institutional ownership and mutual fund ownership, industry 

concentration, sales growth, sales rank, industry market share, research expenses scaled by 

sales, asset beta, sales to assets, and firm concentration. I use nearest neighbor matching 

with replacement to construct the matches. Table 2.8 reports means and t-statistics for 

differences in means between treatment and control firms in the year prior to the IT shock. 

The t-statistics show that the matched sample is statistically similar in terms of observable 

characteristics.  

I re-estimate the regression model using the propensity score matched sample. 

Table 2.7, Columns 4 and 5 report that the IT shock does not cause a reduction in payout 

policy or equity financing in the matched sample. These results suggest that covariate 

imbalance, rather than market prices, drives prior results. However, the results show that 

the IT shock causes firms to reduce investment. The investment reduction is not driven by 

lower equity issuance since Column 5 shows that these shocks no longer cause a reduction 

in equity financing. An alternative explanation for the reduction in investment is a 
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contemporaneous reduction in institutional ownership induced by mutual fund selling, 

which alters firm incentives to invest (Crane, Michenaud, and Weston, 2014; Kisin, 2011). 

Table 2.8 – Propensity Score Matched Sample:  Summary Statistics 

 PSM Sample IT = 0  IT > 0  t-statistic 

Variables (t-1) (1) (2) (3) (2) - (3) 

Fin. Constraints (KZ) 0.43 0.42 0.44 -0.25 

Cash Flows (%) 0.07 0.07 0.07 0.22 

ROA (%) 0.12 0.11 0.12 -0.24 

Returns (%) 0.02 0.01 0.03 -0.87 

MB 3.72 3.74 3.69 0.46 

Leverage (%) 0.07 0.07 0.08 -0.55 

Asset Growth (%) 0.11 0.10 0.11 0.20 

Dividends (%) 0.01 0.01 0.01 -0.42 

Repurchases (%) 0.01 0.01 0.01 -0.46 

Age (Years) 19.00 18.40 19.60 0.32 

Issuance (%) 0.18 0.19 0.17 0.67 

Investment (%) 0.33 0.34 0.32 1.14 

CapEx (%) 0.07 0.07 0.08 -0.02 

Payout (%) 0.52 0.49 0.55 -0.83 

Size (ln(Assets)) ($) 5.58 5.37 5.82 -0.46 

Size (ln(ME)) ($) 5.39 5.10 5.71 -2.36 

IT 1.13 0.00 2.39 -19.30 

Inst Own (%) 0.25 0.24 0.26 1.12 

MF Own (%) 0.08 0.08 0.09 -0.09 

Inst Own (HHI) 0.11 0.12 0.09 1.32 

MF Own (HHI) 0.17 0.20 0.14 1.24 

Count 55207 29113 26094  

 

Next, I revisit the empirical setting from Edmans, et al. (2012) in which IT is an 

instrumental variable for a firm's deviation from its ``optimal value'', resulting in a price 

discount.  The authors test the hypothesis that discounts make the firm an attractive 

takeover target and increase the probability of a takeover attempt.  I construct a dataset of 

merger and acquisition events and combine it with my Compustat sample.  The firm 
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discount variable measures the discount at which the firm trades relative to the Tobin's Q 

of the 80th percentile firm in the industry.  The discount variable is the difference between 

the 80th percentile firm in the industry and the firm Q divided by the industry Q, as defined 

in Edmans, et al. (2012).   

I test the hypothesis that exogenous firm discounts increase the likelihood of 

takeover by estimating the model from Edmans, et al. (2012): 

Equation 2.5 – Price Discount from Mutual Fund IT shocks 

𝐷𝑖𝑠𝑐𝑜𝑢𝑛𝑡{𝑖,𝑡} =  𝛾0𝑋 +  𝛾1𝑍1 +  𝛾2𝑍2 + 𝛿 𝑋 +  휀 

Equation 2.6 – Takeover Probability 

𝑇𝑎𝑘𝑒𝑜𝑣𝑒𝑟∗ =  𝜇1𝐷𝑖𝑠𝑐𝑜𝑢𝑛𝑡 + 𝜇2𝑋 +  𝜇3𝑍1 +  𝑋 

where X is a vector of firm fundamental variables that include firm age, sales rank, sales 

growth, market share, research expenditures, asset beta, and sales to assets, 𝑍1 is a vector 

of firm characteristics related to takeover that include leverage, payout, industry HHI, firm 

HHI, institutional shareholders, and the Amihud Illiquidity measure, and 𝑍2 is the IT 

instrumental variable.  The IT shock is an instrument for firm discount under the 

assumption that IT has a direct effect on Discount (via the market price pressure) but only 

affects 𝑇𝑎𝑘𝑒𝑜𝑣𝑒𝑟∗ via its effect on Discount.  Table 2.9 Column 1 reports that the IT 

instrument is statistically significant in predicting an increase in takeover probability.  The 

weak instrument test and the exogeneity test show that the IT instrument is strong and 

exogenous, confirming results in Edmans, et al. (2012).   

Table 2.9 – Takeover Probability using Implied Mutual Fund Trading as an 

Instrumental Variable 

 Predicting Predicting 
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MA Event MA Event 

 Full Sample PSM Sample 

Discount 0.022* 0.061 

(Instrument) (0.012) (0.077) 

   

Sales Rank 0.077*** 0.22*** 

 (0.0059) (0.039) 

   

R&D 0.013*** 0.043** 

 (0.0023) (0.021) 

   

Sales/Assets -0.00039 -0.018** 

 (0.0012) (0.0082) 

   

Market Share 0.11*** 0.062 

 (0.013) (0.051) 

   

Sales Growth 0.00046 0.0099 

 (0.0031) (0.024) 

   

Asset Beta 0.0071*** 0.053*** 

 (0.0017) (0.013) 

   

Leverage 0.027*** 0.15** 

 (0.0083) (0.071) 

   

Payout -0.0071*** 0.0095 

 (0.0017) (0.013) 

   

Firm HHI -0.042*** -0.32*** 

 (0.0040) (0.021) 

   

Institutional 0.013*** -0.11*** 

Investors (0.0045) (0.024) 

   

Industry HHI -0.025*** 0.0068 

 (0.0055) (0.049) 

   

Liquidity 0.00024 0.0032 

 (0.00055) (0.0060) 
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Year Fixed Effects Yes Yes 

   

R2 0.023 0.074 

N 105855 9268 

   

Weak Instrument Test   

F(1,#obs) 228.7 69.4 

p-value 0.000 0.000 

Exogeneity Test   

Wald Statistic 4.37 0.68 

p-value 0.037 0.41 

 

I construct a propensity score matched sample of takeover targets based on current 

and lagged returns, leverage, firm age, firm size (market equity), book assets, payout, firm 

HHI, fraction of institutional shareholders and mutual fund shareholders, industry HHI, 

sales growth, sales rank, market share, research expenditures scaled by sales, investment, 

equity issuance, concentration of institutional shareholders, and sales to assets. This 

matched dataset controls for systematic differences in firm characteristics between 

takeover targets and non-takeover targets that also correlate with the distribution of the IT 

shock such as size, financial constraints, and returns. The final treatment and control 

samples differ in terms of IT, by design, but not in terms of other firm characteristics that 

correlate with IT treatment assignment and firm policies. Table 2.10 shows that the samples 

are balanced in terms of these firm characteristics that are endogenous to the IT instrument. 

Table 2.10 – M&A Propensity Score Matched Sample:  Summary Statistics 

 PSM Sample IT = 0  IT > 0  t-statistic 

Variables (t-1) (1) (2) (3) (2) - (3) 

Leverage (%) 0.12 0.12 0.12 -0.035 

Payout (%) 0.52 0.52 0.52 -0.46 
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Inst Own (%) 0.38 0.38 0.38 -1.39 

Industry HHI 0.19 0.19 0.19 -0.65 

Sales Growth 0.18 0.18 0.18 0.28 

Sales Rank 0.64 0.63 0.64 -0.71 

Market Share 0.099 0.096 0.1 -1.88 

R&D 0.092 0.09 0.094 -0.47 

Asset Beta 0.8 0.79 0.82 -3.49 

Sales/Assets 1.18 1.18 1.18 0.15 

Discount (Q) 0.16 0.16 0.16 0.011 

Q 3.95 3.96 3.95 0.19 

Firm HHI 0.72 0.72 0.73 -0.21 

Fin. Constraints (KZ) 0.66 0.63 0.68 -1.38 

Cash Flows (%) 0.059 0.063 0.055 2.74 

ROA (%) 0.11 0.12 0.11 2 

Returns (%) 0.087 0.079 0.094 -1.64 

Asset Growth (%) 0.071 0.075 0.068 1.51 

Dividends (%) 0.011 0.012 0.011 2.66 

Repurchases (%) 0.012 0.011 0.013 -4.04 

Age (Years) 22.4 22.1 22.7 -1.83 

Issuance (%) 0.15 0.15 0.15 -0.51 

Investment (%) 0.31 0.31 0.31 -0.26 

CapEx (%) 0.074 0.073 0.074 -0.31 

Size (ln(Assets)) ($) 6.13 6.12 6.15 -0.86 

Size (ln(ME)) ($) 5.88 5.86 5.9 -1.07 

IT -1.35 -1.29 -1.41 2.72 

MF Own (%) 0.12 0.12 0.12 -0.59 

Inst Own (HHI) 0.13 0.13 0.13 1.41 

MF Own (HHI) 0.17 0.17 0.17 -0.22 

Count 12755 6104 6651  

 

Table 2.9, Column 2 reports that the instrument does not predict takeover 

probability once the sample is balanced across firm characteristics that correlate with the 

IT instrument. Furthermore, the exogeneity test shows that the instrument is no longer 

exogenous in the balanced sample. After correcting for the non-random assignment of IT, 

the results show that firm discount is no longer a significant predictor of takeover attempts. 
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2.7. Conclusion 

This paper provides evidence that implied mutual fund trading is not an exogenous 

shock and that the endogeneity of the shock interferes with causal inference based on this 

shock.  Covariate imbalance in this setting violates the exogeneity requirements of a valid 

shock.  Direct investigation of treatment assignment shows that treatment and control 

groups do not match on observable covariates. Moreover, the results show that the 

magnitude of the IT shock is correlated with pre-event returns patterns and other firm 

characteristics.     

To provide an explanation for the non-random distribution of IT, I document that 

the probability that a mutual fund receives large outflows is correlated with firm 

characteristics such as past returns, which directly influence corporate policies.  Moreover, 

the results show that managers do not divest holdings in proportion to portfolio weights 

when they receive large outflows.  Firm characteristics that are correlated with firm 

outcomes predict a manager's liquidation decisions, which violates the exogeneity 

requirements of a valid shock.  Taken together, these results provide an explanation for 

why the treatment assignment process is not as-good-as random.   

I revisit two empirical settings that use the IT variable to determine if the 

endogeneity of the IT shock affects estimates of the causal effects of market prices on firm 

policies.  I build a propensity score matched sample of firms and find that market price 

reductions do not cause reductions in payout policy or equity financing, in contrast to prior 

literature.  In addition, I build a propensity score matched sample of M&A takeover 

attempts and find that within a balanced sample of takeover attempts, the IT variable is no 

longer a significant determinant of takeover probability.   
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Overall, the results in this paper indicate that implied mutual fund trading is not an 

exogenous shock due to covariate imbalance between the treatment and control groups.  

The effects of these differences are pervasive and change our understanding of the causal 

effects of market prices on corporate policies.   
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Chapter 3 

Product Market Competition and 

Strategic Investment 

Chapter 3 assesses how incumbent firms respond to abrupt increases in product 

market competition.  Theory predicts that incumbent firms can either deter new competitors 

by making irreversible investments or accommodate new competitors by making reversible 

investments.  I test this theory using a quasi-experimental setting in which restaurants face 

higher competition following changes in alcohol laws.  On average, the results support the 

accommodation strategy; incumbent firms increase employment investment.  Incumbent 

firms reduce irreversible investment in the most competitive product markets, providing 

evidence against the deterrent investment hypothesis.  Moreover, as these markets become 

more competitive they also become more concentrated, a result that challenges the 

theoretical prediction that higher competition leads to lower concentration. 

3.1. Introduction 

Theoretical literature hypothesizes that firms react to increased competition by 

adjusting investment strategies.  Theories predict that incumbent firms will invest in costly, 

irreversible capacity to deter rivals from entering the market (Dixit, 1979; Huisman and 
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Kort, 2015; and Maskin, 1999).  Additionally, increased product market competition 

should increase investment in establishments and employment, leading to more job 

turnover and higher wages (Blanchard and Giavazzi, 2003 and Amable and Gatti, 2004).  

This paper examines empirically the strategic investment decisions of incumbent firms 

when they face abrupt increases in product market competition from new rivals.   

There is scant empirical evidence of strategic investment primarily because it is 

difficult to identify empirically the market conditions that the theoretical settings require.  

Products must be strategic substitutes, new entrants must pay non-trivial fixed costs to enter 

the market, and a credible deterrent investment must be irreversible (Bulow, Geanakoplos, 

and Klemperer, 1985; Dixit, 1980; Fudenberg and Tirole, 1984; and Spence, 1977).  To 

test the strategic investment hypothesis, the setting must also indicate the timing of the 

initial entry threat in order to measure the timing of the incumbent’s investment response 

(Goolsbee and Syverson, 2008).  More general market conditions are also necessary 

including the scope of a product market, the type of competition in the product market (e.g. 

price or quantity), the extent of entry barriers, and the appropriate proxy of the intensity of 

product market competition (Ali, Klasa, and Yeung, 2009; Amore and Zaldokas, 2012; 

Bain, 1956; Hoberg and Phillips, 2010; Hoberg, Phillips, and Prabhala, 2014; Li, 

Lundholm, and Minnis, 2013; Stigler, 1968; and Wallace, 1936).  Recent empirical work 

related to strategic investment documents evidence of strategic interactions but cannot 

distinguish between deterrence and accommodation investment because the settings do not 

identify the timing of the entry threat (Ellison and Ellison, 2011; Goetz and Shapiro, 2012; 

and Goolsbee and Syverson, 2008).   
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In this paper, changes in county-level liquor laws provide quasi-exogenous shocks 

to product market competition.  The legal changes permit counties to sell alcoholic 

beverages in bars and restaurants, where they were previously prohibited, thereby 

increasing product market competition in neighboring wet counties.  This shock changes 

the supply of alcoholic beverages, which was restricted by legal barriers, without changing 

demand.  For example, residents of dry counties were able to obtain alcoholic beverages 

by driving to a bordering wet county.  These residents paid more for alcohol, in terms of 

distance travelled, but were able to obtain alcohol.   

The setting overcomes the challenges of empirically testing strategic investment 

theories because it clearly defines of the timing of the new entry threat and actual new 

entry; the barriers to entry, which were strict prohibition against selling alcoholic 

beverages; and the perfect substitutability of alcoholic beverages consumed in bars or 

restaurants, which are perfect substitutes.  Furthermore, this setting includes both types of 

strategic investment:   irreversible capacity investment (i.e. new establishments) which 

signals deterrence and competitive investment (i.e. more employees) which signals 

accommodation.  Moreover, this product must be consumed locally such that the distance 

between bars and restaurants is the price mechanism.  New establishments lower the price 

of alcohol by reducing the required distance to obtain liquor and distance clearly defines 

the product market.  In addition, a necessary condition for this experiment is that alcohol 

legalization must shock product market competition and I confirm that legalizations shock 

product market competition in this setting during the sample period.   

In the main analysis I use a difference-in-differences analysis to measure the causal 

effects of product market competition on incumbent investment strategy.  Wet counties 
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without a border shock provide counterfactual investment in the alcohol industry.  The 

difference between investment in the wet counties and the incumbent counties is the 

abnormal alcohol industry investment due to the competition shock.  The results show that 

prior to the shock incumbent (treatment) and wet (control) counties exhibit parallel trends 

in employment and establishment growth and that, following the shock, firms in incumbent 

counties increase employment investment by 5.8%, relative to wet counties that do not 

receive the shock.  This investment is reversible and points to accommodation investment.  

Firms do not increase establishment investment, providing evidence that incumbent firms 

do not make costly deterrent investments.   

A time series analysis of incumbent investment shows that firms in incumbent 

counties invest in more employees in each of the five years following the competition 

shock.  The wage of alcohol employees becomes more concentrated in event product 

markets, consistent with the incumbent and its new entrant neighbor competing over labor 

and increasing the concentration of wages throughout the product market (Guadalupe, 

2007; Blanchard and Giavazzi, 2003; Amable and Gatti, 2004).    In year two, incumbent 

firms expand establishment investment beyond that of their wet county matches.  This 

evidence points to irreversible capacity investment by incumbent firms.  The timing of the 

investment indicates that this investment is not deterrent, but rather accommodation 

investment.  Firms in incumbent counties reduce the distance between firms and thereby 

“cut prices”.  The main findings in this paper show that incumbent firms do not engage in 

strategic investment to deter new entry from rival firms.  Instead, incumbent firms increase 

reversible capacity investment when rivals threaten to enter a new market.   
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I use cross-sectional variation in the severity of the competitive threat and in the 

incumbent’s competitive strength to further examine strategic investment responses of 

incumbent firms.  In local economies, local access to finance relieves financial constraints 

and promotes investment (Butler and Cornaggia, 2011; Becker, 2007; Cortes, 2014) and in 

the alcohol legalization setting local bank finance causes higher investment in 

establishments and employment in the alcohol industry in transition counties (Berger, 

2016).  Hence, incumbent counties adjacent to transition counties with more local finance 

face stiffer competition.  I find that incumbents with stronger rivals reduce investment in 

employment and establishments.  Within five years of the shock, the most competitive 

product markets experience increased product market concentration, a result that brings 

into question the theoretical prediction that higher competition results in lower 

concentration (Cournot, 1897).  Furthermore, I examine whether the availability of external 

financing within the incumbent county, in the form of local bank financing, affects strategic 

investments (Brander and Lewis, 1986; Chevalier, 1995; Chevalier and Sharfstein, 1996; 

and Khanna and Tice, 2000).  The results show that firms in counties with more local 

finance undertake higher employment investment and that wages become more 

concentrated in these product markets.   

To provide a causal interpretation of the results the liquor legalization shock must 

be randomly distributed across the sample such that shocked incumbents are economically 

indistinguishable from their wet counterparts.  I confirm that the shock is independent of 

local economic trends prior to legalization.  In addition, I show that the results hold in a 

propensity score matched sample analysis and in a full sample analysis.  All regression 

specifications include county and year fixed effects, which control for time-invariant 
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county and year characteristics.  To rule out the possibility that cross-sectional economic 

differences across counties drive the investment response, I measure employment and 

establishment growth in industries economically unrelated to alcohol and document no 

change in investment following the threat of entry in the alcohol industry.   

The results are robust to alternative definitions of product markets and local 

finance.  Specifically, I construct an alternative definition of product markets based on 

commuter travel patterns, rather than physical county borders.  In addition, small, medium, 

and large product markets may differ in incentives to protect their market share and I 

confirm that the results are robust to weighting regressions using total land area in both 

product market definitions.  The results are robust to weighting regressions by number of 

border counties that have legal alcohol and the number of border counties in commuter 

zones that have legal alcohol as proxies for the strength of the shock.  The results are robust 

to using the continuous measure of local finance.   

The results in this paper add to several strands of literature related to product market 

competition.  They enter into a burgeoning empirical literature about strategic investment 

by providing evidence that firms do not engage in deterrent investment (Cookson, 2015; 

Goolsbee and Syverson, 2008; Ellison and Ellison, 2011; and Goetz and Shapiro, 2012).  

The results provide empirical evidence for theoretical predictions about the interaction of 

product market competition and employment and wage outcomes by showing that product 

market competition causes higher employment and increased wage concentration 

(Blanchard and Giavazzi, 2003 and Amable and Gatti, 2004).  Lastly, the results show that 

very competitive markets can be very concentrated markets, contributing to the literature 



96 
 

 
 

showing that product market concentration, specifically the HHI, is a poor proxy for 

product market competition in empirical analysis. 

3.2. Identification Strategy:  Alcohol Legalization 

3.2.1. Alcohol Laws in the United States:  Institutional Background 

Following the repeal of the federal Prohibition Act18 in 1933, individual states 

became responsible for regulating alcohol distribution by determining which types of 

alcohol could be sold, where alcohol could be sold, and in what form, e.g., mixed drinks, 

by the glass, or only with food consumption, alcohol could be sold within state boundaries.  

In 1933, some states set a statewide alcohol policy whereas other states decentralized 

alcohol policy to the county, city, or even precinct level.  These choices continue affect 

alcohol policy in the present day US.  As of 2015, more than 209 counties continue to 

prohibit the distribution of liquor and all counties that prohibit any form of alcohol are 

located in the southern United States (Strumpf and Oberholzer‐Gee, 2002).   

I hand collect a unique dataset of county-level alcohol law changes that spans the 

past 25 years and includes the type of alcohol that each county legalizes and the year in 

which each legalization occurred.  These data come from several sources:  State Alcohol 

Beverage Control boards, State Departments of Revenue, State Secretaries of State, city 

and county municipal codes, and correspondence with county legal personnel.  The final 

                                                        
 

18 The Prohibition Act was the 18th Amendment of the US Constitution.  The Act prohibited 

production, transport, and sale of liquor.  The ratification of the 21st Amendment repealed the 18th 

Amendment.    
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dataset contains a full time series of liquor laws for a sample of 827 counties located in 

eight southern states (Alabama, Arkansas, Kansas, Kentucky, Mississippi, North Carolina, 

Tennessee, and Texas) that have detailed records of county alcohol policies between 1980 

and 2014.   

In the common vernacular, counties that permit liquor sales are “wet” and counties 

that prohibit liquor sales are “dry”.  In the context of this paper, counties that change their 

liquor laws between 1994 and 2014 are “transition” counties and wet counties that share a 

border with a transition county are “incumbent” counties.  Figure 3.1 maps the sample of 

counties and the status of their liquor laws as of 2014.  Between 1994 and 2011, 89 counties 

changed their liquor policies which, in turn, affected product market competition for 126 

incumbent counties.  Appendix A provides a detailed description of alcohol laws in each 

state.   

Figure 3.1 – County-Level Liquor Laws 1980 – 2012 

  

In the empirical analysis the treatment counties are the incumbent counties and the 

event year is the year in which a bordering county legalizes liquor because liquor 
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legalizations have the most complete historical records and liquor legalization typically 

garners the most opposition and is therefore the most difficult type of alcohol to legalize.  

For example, Arkansas has permitted the distribution of beer and wine since 1933 but has 

large variation in laws regarding liquor distribution across counties.  The event year 

represents the year in which the incumbent county received a competition shock from a 

border county.      

3.2.2. Identification Strategy 

The identification strategy in this paper uses changes in county-level liquor laws as 

exogenous shocks to product market competition in the alcohol industry.  The final sample 

provides cross-sectional variation in geographic locations and time-series variation in 

economic conditions under which incumbent counties received shocks to product market 

competition.  Although citizens petition to hold elections to modify liquor laws, prior 

literature documents that the determinants of alcohol policy are exogenous to economic 

conditions.  Specifically, the exogenous factors driving alcohol legalization include 

religious and temperance groups, which advocate strict liquor policies and prohibition and 

highlight the negative effects of alcohol consumption on public safety, health, and 

employment (Frendreis and Tatalovich, 2010; Coate and Conlin, 2004; Strumpf and 

Oberholzer‐Gee, 2002; Mullahy and Sindelar, 1996; Blum, Roman, and Martin, 1993; 

Harwood, Fountain, and Livermore, 1998; and Bray, Linford, Zarkin, and Aldridge, 2014).  

Counties that remain dry have a high Evangelical Protestant population, a low Catholic 

population, a higher female population, are smaller, more rural, and more politically 

conservative (Coate and Conlin, 2004 and Frendreis and Tatalovich, 2010).  
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3.3. Data and Variable Definitions 

I construct a panel dataset of county-level data that spans the years between 1994 

and 2012 from four sources:  deposit and bank data from the FDIC Summary of Deposits 

Reports, county-level employment data by industry from the Bureau of Labor Statistics 

and the U.S. Census Bureau, county demographic data from the U.S. Census and the 

Association of Religion Data Archives, and county alcohol laws from hand-collected data.   

3.3.1. Deposit and Bank Data 

The FDIC Summary of Deposits Reports provides banking data as of December of 

each year, beginning in 1994 Q4 through the end of the sample period for each bank branch.  

These data provide information about the number of banking institutions and branches 

located in each county as well as the deposits available at each branch.  I define total county 

bank deposits as the sum of deposits across all branches in the county in each year, 

inflation-adjusted to 1983 dollars and total institution deposits as the sum of deposits across 

all branches of each financial institution.   

I use these data to construct a measure of local access to finance.  To guide the 

construction of this local finance measure I rely on two empirical results in the literature.  

Petersen and Rajan (1994, 2002) document that small local banks have a comparative 

advantage in lending to small, local, informationally opaque firms due primarily to their 

access to soft information which reduces the relative costs of screening and monitoring 

whereas large national banks are more likely to lend to established firms.  In addition, local 

banks grant more decision authority locally, which permits bankers to lend directly on soft 
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information rather than diffusing the information to managers and lending specialists 

further up the corporate hierarchy (Brickley, et al., 2003).   

Following Cortes (2014), I define a local financial institution as an institution with 

75% or more of total deposits concentrated in one county.  This definition is consistent 

with the empirical link between high local asset ownership and higher local decision 

authority.  Local bank branches are the branches of local financial institutions, regardless 

of the physical branch location.  Building on the empirical literature documenting that local 

lending is sensitive to the local supply of deposits, the local finance measure is the ratio of 

the sum of all deposits held at local bank branches divided by the total deposits at all bank 

branches in each county (Ashcraft, 2005; Becker, 2007; Butler and Cornaggia, 2011).  

Hence, this variable combines the evidence that local institutions invest locally and that 

local deposits translate into local lending (Adelino, et al., 2014 and Brickley, et al., 2003).  

To control for the time-series decline in local financial institutions and local fraction of 

deposits, I define a local finance indicator variable in each year that equals 1 if the fraction 

of local deposit share is in the top tercile across all sample counties in that year, and 0 

otherwise.  To mitigate potential confounding effects of employment growth on local 

deposits following positive employment shocks, I define a time-invariant measure of local 

finance available in each county prior to the shock, 𝐿𝑜𝑐𝑎𝑙 𝐹𝑖𝑛𝑎𝑛𝑐𝑒 𝐼𝑛𝑑𝑖𝑐𝑎𝑡𝑜𝑟𝑖𝑡, which 

equals 1 if the county falls into the top tercile of local deposits in at least half of the years 

prior to the alcohol competition shock (Adelino, et al., 2014).  Robustness tests confirm 

that the results are robust to using the time-varying continuous local deposit share. 
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3.3.2. County-Level Employment Data by Industry 

The County Business Patterns report published by the U.S. Census Bureau and the 

Bureau of Labor Statistics provides county- and industry-level employment data.  The 

empirical analysis focuses on firm investment in establishments, employment, and wages 

in the Food Services and Drinking Places industry19 (i.e. food services and alcohol 

industry).  Liquor legalizations, which permit the sale of alcoholic beverages, provide 

competition shocks to this industry on the intensive and extensive margins by introducing 

a new source of high profit margins (60 and 90% margins) on sales of alcoholic beverages 

to entice new entrants into the market.  These profit margins stand in stark contrast to the 

overall thin profit margins in casual dining of about 3.5% (Sweeney and Steinhauser, 

2010).  Incumbent counties have the ability to sell and serve liquor and are operating in 

equilibrium prior to a competition shock from a transition county.  These competition 

shocks influence the strategic decisions of firms in incumbent counties.  On the intensive 

margin, existing restaurants can either increase or reduce their alcohol-related business in 

response to higher competition.  On the extensive margin, firms in incumbent counties can 

increase the number of new restaurants or firms can choose to exit the market.   

This setting is ideal for examining product market competition because the alcohol 

market is segmented primarily by distance.  The products are roughly the same wherever a 

consumer goes.  The output, a mixed drink, cannot be shipped.  Hence, distance between 

establishments determines where a consumer purchases the beverage.  Furthermore, new 

                                                        
 

19 The Food Services and Drinking Places are identified by two-digit SIC industry (SIC 58) between 

1980 and 1997 and the three-digit NAICS industry (NAICS 722) from 1998 through 2012. 



102 
 

 
 

restaurants emerge in response to these shocks (Berger, 2016).  And restaurants employ an 

average of 15.5 servers per week (Pierce, Snow, and McAfee, 2015).  In addition, wet 

counties also have food services and drinking establishments, in equilibrium; therefore, 

investment in this industry in wet counties provides a counterfactual equilibrium 

investment level for incumbent counties in the absence of a border county transition event.  

𝐿𝑜𝑔 𝐼𝑖𝑡 denotes the natural log of the total number of establishments, employees, or wages 

in the food services and alcohol industry for each county (i) in each year (t). 

3.3.3. County-Level Product Market Competition 

Because counties all sell same product, cannot ship the product, and distance is the 

primary determinant of consumer choice in this market, a county and its borders constitute 

a product market.  I identify all border counties for each county in the sample.  To calculate 

a Herfindahl index (HHI) of establishments for each product market, I sum the total number 

of establishments within the product market and calculate the share of establishments in 

each county.  The HHI of establishments is the sum of squared shares of establishments in 

the product market.  I perform an analog of this procedure to calculate the HHI of 

employment, wages in each product market.   

3.3.4. County-Level Demographic Data 

County demographic and personal income figures come from the U.S. Census 

Bureau.  Per capita income is total personal annual income in a county divided by the 

annual county population, measured in 1983 US dollars. Economic growth is defined as 

𝑌𝑖,𝑡

𝑌𝑖,𝑡−1
, where Y is the per capita income for each county (i) in each year (t).  Data on the 
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urban population, the number of individuals occupying rental housing, the population over 

age 18, the population over age 65, the male population, the African- American population, 

the high school educated population, and the population density in each county are 

available at least each decade between 1980 and 2010.  I divide each sub-group population 

by the total population in the county to measure the population share in each of these 

groups.  The Bureau of Labor Statistics reports the county unemployment rate and the 

Association of Religion Data Archives provides county-level church membership data for 

each decade between 1980 and 2010.  The religious variables in my sample are the Judeo-

Christian population, the Evangelical Protestant population, and the Mainline Protestant 

population divided by county population.20     

3.3.5. Alcohol Laws Data 

I define a sample of treatment and control counties using incumbent counties as the 

treatment group and wet counties as the control group.  𝐼𝑛𝑐𝑢𝑚𝑏𝑒𝑛𝑡𝑖,𝑡 is a dummy variable 

equal to one for incumbent (treatment) counties and equal to zero for wet (control) counties.  

𝑃𝑜𝑠𝑡𝑖,𝑡 is a dummy variable equal to one in the years following the legalization of liquor 

in the border to county i in year t, and zero otherwise.  In constructing 𝑃𝑜𝑠𝑡𝑖,𝑡, I drop the 

year in which the shock occurred.   

Table 3.1, Panel A reports that there are a total of 383 wet and incumbent counties 

across the eight sample states.  257 counties remained wet throughout the sample period 

                                                        
 

20 Mainline Protestant denominations are Methodist, Presbyterian, and Episcopalian.  Evangelical 

Protestant denominations are Baptist, Pentecostal, and Churches of Christ.   
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and did not receive a competition shock and 126 counties were incumbent counties due to 

a transition event in a bordering county between 1994 and 2011. 

Table 3.1 – Summary Statistics:  Full Sample (1994 - 2012) 

Panel A:  Sample Counties N    

Total Number of Counties in Full 

Sample 383    

Total Number of Wet Counties  257    

Total Number of Incumbent County 

Shocks 126    

 Incumbent Counties Wet Counties 

Panel B:  Summary Statistics Mean Med Mean Med 

Per Capita Income (1983 $) 12184.9 11916.2 12712.7 12505.6 

Per Capita Income Growth 0.017 0.015 0.018 0.015 

Population 82574.9 31994 67658.3 21578 

Total Bank Deposits (1983 $) 630443.2 128190.8 922430.7 97440 

Local Finance Indicator 0.26 0 0.31 0 

ln(Food Services and Alcohol 

Employees) 6.32 6.34 6.02 5.87 

ln(Food Services and Alcohol 

Establishments) 3.67 3.66 3.47 3.33 

Unemployment Rate 6.55 5.9 6.02 5.3 

N 7989  10159  

 

Panel B summarizes the incumbent and wet county samples between 1994 and 

2012.  Overall, the statistics show that the median incumbent county is comparable to the 

median wet county.  Incumbent counties have slightly more food services and alcohol-

related establishments and employment than wet counties, on average.  Incumbent counties 

have a median $128 million of inflation-adjusted bank deposit and wet counties have a 

median of $97 million.  The median per capita income is $11,916 in the incumbent counties 

and $12,505 in the wet counties.   
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3.4. Results 

3.4.1. Incumbent firms increase investment after the competition shock. 

To test the theory of strategic investment, I examine the hypothesis that increased 

product market competition causes incumbent firms to invest in fixed capacity to deter new 

entry.  To provide evidence that alcohol legalization shocked product market competition, 

preliminary analysis of investment in transition counties (Table 3.9) shows that firm 

investment in employment and establishments increased by about 8% in transition counties 

following the shock.   

I construct a propensity score matched sample to control for any observable 

differences between wet counties and incumbent counties.  The matches provide a 

counterfactual control group of wet counties that approximates the alcohol industry in 

incumbent counties in the absence of treatment.  The procedure matches an incumbent 

county to a wet county prior to liquor legalization using control variables:  number of 

employees in each of alcohol, retail, and service occupations, number of establishments in 

each of alcohol, retail, and service occupations, the local finance indicator, natural log of 

population, the fraction of bank deposits held in branches of local financial institutions, the 

fraction of population over age 65, the median house value, and the fraction of male 

residents.  The procedure uses nearest neighbor matching with a caliper match to choose 

one match for each county, with replacement, and imposes the common support matching 

condition such that the propensity score of the treated unit is not higher or lower than the 

propensity score of the controls.  Each incumbent event must have at least two years of 

data before and at least one year of data after the transition event for a maximum of five 
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years on each side of the transition event.  This procedure constructs matches for 113 of 

the 126 event counties, dropping 13 incumbent counties because they are off the support 

of the propensity score match.   

Table 3.2 reports summary statistics for the matched set of treatment and control 

counties in the pre-treatment period.  Columns 3 and 4 report normalized differences and 

t-statistics to evaluate the statistical significance of any differences between sample means 

that potentially violate the parallel trends assumption.  The sample is well-balanced across 

covariates that influence investment in the food services and alcohol industry such as 

population, per capita income, bank deposits, bank deposits per capita, the local finance 

indicator, median house values, and pre-event employment in different industries.  

Table 3.2 – Summary Statistics:  Propensity Score Matched Sample (1994 - 

2012) 

Panel A:  Sample Counties N    

Total Number of Counties in Matched 

Sample 169    

Total Number of Wet County Matches 56    

Total Number of Incumbent County Shocks 113    

Panel B:  Summary Statistics Treatment Control Norm. Diff T-Stat 

ln(Population) 10.6 10.6 0.022 -0.37 

ln(Per Capita Income) 9.52 9.52 -0.05 0.82 

ln(Total Bank Deposits) 12 12 -0.057 0.94 

Bank Deposits per Capita 12.2 12.5 -0.016 0.27 

Local Finance 0.21 0.22 -0.033 0.55 

Log(Food Services and Alcohol 

Employment) 6.81 6.83 -0.019 0.31 

Log(Non-Alcohol Industries Employment) 5.94 5.87 0.05 -0.82 

Log(Other Service Occupation Employment) 4.6 4.62 -0.015 0.24 

N 559 515   
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I estimate a difference-in-differences model that measures the effect of alcohol 

deregulation on investment and market concentration in the food services and alcohol 

industry between treatment and control counties:  

Equation 3.1 – Firm Investment after Competition Shocks 

 

The coefficient 𝛽1 on the interaction of 𝐼𝑛𝑐𝑢𝑚𝑏𝑒𝑛𝑡𝑖𝑡  𝑥 𝑃𝑜𝑠𝑡𝑖𝑡 measures the effect of 

product market competition shocks on investment in employment and establishments 

across incumbent counties following the legalization event.21  The specification uses 

weighted least squares (WLS) to control for the strength of the shock on the local alcohol 

industry, where weights are proportional to the fraction of wet counties that border an 

incumbent county.  The specification controls for time-invariant county characteristics 

(e.g. intrinsic ability) by including county fixed effects and for county-invariant time 

characteristics, such as the financial crisis, by including year fixed effects.  Standard errors 

are robust and are clustered at the county level. 

                                                        
 

21 The majority of correlations of the dummy variables are less than 50% and the largest correlation 

is less than 70%.  In addition, all Variance Inflation Factors (VIF) are less than 10, suggesting that 

multicollinearity is not a concern in this specification.   

𝐿𝑜𝑔 𝐼𝑖𝑡 = 𝛼 +  𝛽1 𝑃𝑜𝑠𝑡𝑖𝑡 𝑥 𝐼𝑛𝑐𝑢𝑚𝑏𝑒𝑛𝑡𝑖𝑡 + 𝛽2 𝑃𝑜𝑠𝑡𝑖𝑡 + 𝛽3 𝐼𝑛𝑐𝑢𝑚𝑏𝑒𝑛𝑡𝑖𝑡 +  𝛿𝑡 +  𝛾𝑖 +  𝜖𝑖𝑡  
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Table 3.3 – Alcohol Employment and Establishment Growth in Propensity Score Matched Sample 

 Alcohol Industry Alternative Industries Product Market Concentration Outcomes 

 Food Services and Alcohol Non-Alcohol Retail Other Service Establishment Employment Wages 

 Employment  Establishments Employment  Establishments Employment  Establishments    

          

Post x Transition 0.106*** 0.0413* 0.0272 0.0339 0.0118 0.0184 0.00470 -0.00739 0.0552*** 

 (0.032) (0.021) (0.032) (0.023) (0.046) (0.029) (0.0039) (0.0047) (0.012) 

          

Post  -0.0480* -0.0145 0.0183 -0.0272 0.00200 -0.000123 -0.00458* 0.00363 -0.0206* 

 (0.027) (0.016) (0.028) (0.018) (0.036) (0.024) (0.0024) (0.0031) (0.012) 

          

Year F.E. Yes Yes Yes Yes Yes Yes Yes Yes Yes 

County F.E. Yes Yes Yes Yes Yes Yes Yes Yes Yes 

          

R2 0.98 0.99 0.99 0.99 0.97 0.98 0.99 0.98 0.84 

N 1806 1806 1805 1611 1805 1805 1807 1807 1807 
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Table 3.3 reports the results of this analysis.  Firms invest in employment, resulting 

in an overall increase of 6% per year in alcohol employment.  The results point to a small 

increase in establishment investment, which is statistically significant at the 10% level.   

To rule out the possibility that cross-sectional differences across counties drive my 

results, I identify similar but unaffected industries and repeat the analysis.  I select these 

unaffected industries based on the economic impact reports produced by The National Beer 

Wholesalers Association (NBWA) and The Beer Institute, which assess the direct and 

indirect economic impact of alcohol-related activities on industries within state economies.  

Food Services and Drinking Places belongs in the retail trade division.  Industries in the 

retail trade division that are not influenced by alcohol legalization either directly or 

indirectly are building materials and garden supplies, automotive dealers and service 

stations, apparel and accessory stores, and furniture and home furnishings stores.   

Results from an analysis of alternative retail industries and service industries, 

reported in Columns 3 through 6, show that these alternative industries did not increase 

investment in employment or establishments following the shock, alleviating the concern 

that general county-level growth patterns drive the results.   

Table 3.3, Columns 7 through 9 report how the shock affects product market 

concentration in establishments, employment, and wages in the alcohol industry in the 

incumbent’s product market.  Over the 5 years following the shock, employment and 

establishment market concentration does not increase.  This result suggests that 

accommodation investment from incumbent firms offsets new entry from the transition 

county such that the overall market concentration does not increase.  However, wage 

concentration increases across the product market.  By increasing employment, incumbent 
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firms compete with new entrants by increasing demand for local employees in food 

services which drives up wages thereby increasing the cost of labor inputs and reducing 

profits from new entry.  Increased employment and establishment investment in both 

incumbent and transition counties and higher wage concentration suggest that this 

investment strategy is accommodation investment.   

In the context of strategic investment, the timing of these investment decisions 

reveals whether firms are making accommodation or deterrent investment decisions.  To 

identify the timing of the investment strategies, I look at the year by year investments of 

firms in each county.  I use the same model as in equation 1 but substitute a dummy variable 

for each of the event years following the event, for up to five years.  I estimate the following 

equation: 

Equation 3.2 – Firm Investment by Year 

𝐿𝑜𝑔 𝐼𝑖𝑡 = 𝛼 + 𝛽1 𝑃𝑜𝑠𝑡𝑖𝑡=1 𝑥 𝐼𝑛𝑐𝑢𝑚𝑏𝑒𝑛𝑡𝑖𝑡 +  𝛽2 𝑃𝑜𝑠𝑡𝑖𝑡=2 𝑥 𝐼𝑛𝑐𝑢𝑚𝑏𝑒𝑛𝑡𝑖𝑡

+ 𝛽3 𝑃𝑜𝑠𝑡𝑖𝑡=3 𝑥 𝐼𝑛𝑐𝑢𝑚𝑏𝑒𝑛𝑡𝑖𝑡 +  𝛽4 𝑃𝑜𝑠𝑡𝑖𝑡=4 𝑥 𝐼𝑛𝑐𝑢𝑚𝑏𝑒𝑛𝑡𝑖𝑡

+ 𝛽5 𝑃𝑜𝑠𝑡𝑖𝑡=5 𝑥 𝐼𝑛𝑐𝑢𝑚𝑏𝑒𝑛𝑡𝑖𝑡 + 𝛽6 𝑃𝑜𝑠𝑡𝑖𝑡 + 𝛽7 𝐼𝑛𝑐𝑢𝑚𝑏𝑒𝑛𝑡𝑖𝑡

+ 𝛽8 𝐼𝑛𝑐𝑢𝑚𝑏𝑒𝑛𝑡𝑖𝑡 𝑥 𝑃𝑜𝑠𝑡𝑖𝑡 +  𝛽9 𝐿𝑜𝑐𝑎𝑙 𝐹𝑖𝑛𝑎𝑛𝑐𝑒 𝐼𝑛𝑑𝑖𝑐𝑎𝑡𝑜𝑟𝑖𝑡  

+ 𝛽10 𝑃𝑜𝑠𝑡𝑖𝑡 𝑥 𝐿𝑜𝑐𝑎𝑙 𝐹𝑖𝑛𝑎𝑛𝑐𝑒 𝐼𝑛𝑑𝑖𝑐𝑎𝑡𝑜𝑟𝑖𝑡

+ 𝛽11 𝐼𝑛𝑐𝑢𝑚𝑏𝑒𝑛𝑡𝑖𝑡 𝑥 𝐿𝑜𝑐𝑎𝑙 𝐹𝑖𝑛𝑎𝑛𝑐𝑒 𝐼𝑛𝑑𝑖𝑐𝑎𝑡𝑜𝑟𝑖𝑡 +  𝛿𝑡 +  𝛾𝑖 +  𝜖𝑖𝑡  

 

The coefficients on 𝛽1 through 𝛽5 measure the annual investment in employment 

and establishments in each year over the five year period following the competition shock.  

Table 3.5 reports the results of this analysis.   
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Table 3.4 – Annual Alcohol Employment and Establishment Growth in 

Propensity Score Matched Sample 

 Food Services and Alcohol 

Industry 

Product Market Concentration Outcomes 

 Employment  Establishments Establishment Employment Wages 

Post1x  0.111*** 0.0274 0.00510 -0.0107** 0.0533*** 

Transition (0.036) (0.022) (0.0031) (0.0043) (0.013) 

      

Post2 x  0.101** 0.0527** 0.00295 -0.00318 0.0471*** 

Transition (0.040) (0.026) (0.0037) (0.0046) (0.014) 

      

Post3 x  0.107*** 0.0481* 0.00471 -0.00930 0.0514*** 

Transition (0.039) (0.027) (0.0044) (0.0058) (0.017) 

      

Post4 x  0.0976** 0.0383 0.00549 -0.00857 0.0740*** 

Transition (0.042) (0.029) (0.0055) (0.0074) (0.018) 

      

Post5 x  0.166*** 0.0681** 0.00580 -0.00616 0.0716*** 

Transition (0.044) (0.032) (0.0063) (0.0077) (0.019) 

      

Year F.E. Yes Yes Yes Yes Yes 

County F.E. Yes Yes Yes Yes Yes 

      

R2 0.98 0.99 0.99 0.98 0.82 

N 1806 1806 1807 1807 1807 

  

The results show that incumbent firms invest in employment, which is reversible 

investment, starting in the first year after the shock.  Firms continue to invest in 

employment in each of the five years.  Firms also make irreversible investments in the form 

of new establishments in years 2, 3, and 5 following the shock.  The timing of new 

establishment entry suggests that this investment is accommodation, rather than deterrent 

investment.  These markets become more concentrated with respect to wages in each year 
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as employment increases.  This pattern reflects the increased demand for employees in the 

product market between firms in the competing counties.   

Overall the investment and timing of investment suggest that firms make reversible 

capacity investments in labor such that they engage in accommodation investment when 

they receive sudden changes to product market competition.  Moreover, wage 

concentration increases suggesting that the incumbent and transition counties are 

competing over labor inputs.   

3.4.2. Cross-sectional variation in treatment effects – incumbent county 

finance. 

Prior literature documents that financial constraints are an important determinant 

of firm’s competitive response to new entrants (Khanna and Tice, 2000 and Valta, 2012).  

Prior literature shows that local deposit supply causes more local investment (Becker, 

2007; Butler and Cornaggia, 2011).  This section examines whether an incumbent’s access 

to local bank financing changes the optimal investment strategy.  Using local access to 

bank financing as a proxy for firm leverage, I estimate a triple differences model measuring 

the effect of alcohol legalization on food services and alcohol investment between 

treatment and control counties and the differential effect of local access to finance on 

investment:   

Equation 3.3 – Firm Investment and Local Access to Finance 
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𝐿𝑜𝑔 𝐼𝑖𝑡 = 𝛼 +  𝛽1 𝑃𝑜𝑠𝑡𝑖𝑡 𝑥 𝐿𝑜𝑐𝑎𝑙 𝐹𝑖𝑛𝑎𝑛𝑐𝑒 𝐼𝑛𝑑𝑖𝑐𝑎𝑡𝑜𝑟𝑖𝑡𝑥 𝐼𝑛𝑐𝑢𝑚𝑏𝑒𝑛𝑡𝑖𝑡 + 𝛽2 𝑃𝑜𝑠𝑡𝑖𝑡

+ 𝛽3 𝐼𝑛𝑐𝑢𝑚𝑏𝑒𝑛𝑡𝑖𝑡 + 𝛽4 𝐼𝑛𝑐𝑢𝑚𝑏𝑒𝑛𝑡𝑖𝑡  𝑥 𝑃𝑜𝑠𝑡𝑖𝑡

+  𝛽5 𝐿𝑜𝑐𝑎𝑙 𝐹𝑖𝑛𝑎𝑛𝑐𝑒 𝐼𝑛𝑑𝑖𝑐𝑎𝑡𝑜𝑟𝑖𝑡  

+ 𝛽6 𝑃𝑜𝑠𝑡𝑖𝑡 𝑥 𝐿𝑜𝑐𝑎𝑙 𝐹𝑖𝑛𝑎𝑛𝑐𝑒 𝐼𝑛𝑑𝑖𝑐𝑎𝑡𝑜𝑟𝑖𝑡

+  𝛽7 𝐼𝑛𝑐𝑢𝑚𝑏𝑒𝑛𝑡𝑖𝑡 𝑥 𝐿𝑜𝑐𝑎𝑙 𝐹𝑖𝑛𝑎𝑛𝑐𝑒 𝐼𝑛𝑑𝑖𝑐𝑎𝑡𝑜𝑟𝑖𝑡 +  𝛿𝑡 +  𝛾𝑖 +  𝜖𝑖𝑡  

The coefficient 𝛽1 on 𝐼𝑛𝑐𝑢𝑚𝑏𝑒𝑛𝑡𝑖𝑡  𝑥 𝑃𝑜𝑠𝑡𝑖𝑡 𝑥 𝐿𝑜𝑐𝑎𝑙 𝐹𝑖𝑛𝑎𝑛𝑐𝑒 𝐼𝑛𝑑𝑖𝑐𝑎𝑡𝑜𝑟𝑖𝑡 

measures the differential effect of local access to finance in incumbent counties on 

investment in employment and establishments in incumbent counties following the 

legalization event.  The specification uses weighted least squares (WLS) to control for the 

strength of the shock on the local alcohol industry, where weights are proportional to the 

fraction of wet counties that border an incumbent county.  The specification includes 

county and year fixed effects.  Standard errors are robust and are clustered at the county 

level. 

Table 3.5 Column 1 reports that incumbent counties with more local bank finance 

invested in more employment growth than incumbents with lower local bank finance.  

Investment in establishments (Column 2) does not increase with higher local finance.  

These results suggest that counties with higher local finance invest in employment at a 

higher rate than the average incumbent county in the whole sample.  Employment is an 

accommodation investment and these results suggest that less financially constrained firms 

are able to invest more in accommodation investment, consistent with (Khanna and Tice, 

2000).  Columns 3 through 6 show that employment and establishment investment in 

alternative industries in the county did not increase, alleviating concerns that countywide 

investment opportunities drive these results.  Columns 7 through 9 report that market 
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concentration in establishments, employment, or wages did not increase differentially in 

incumbent county product markets with higher local finance.   
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Table 3.5 – Alcohol Employment and Establishment Growth in Propensity Score Matched Sample (High Local Access to Finance) 

(1994 - 2012) 

 Alcohol Industry Alternative Industries Product Market Concentration Outcomes 

 Food Services and Alcohol Non-Alcohol Retail Other Service Establishment Employment Wages 

 Employment  Establishments Employment  Establishments Employment  Establishments    

          

Post x Transition 

x Finance 0.133* 0.0634 -0.0654 0.0712 -0.195 -0.0514 -0.00124 0.000803 -0.0273 

 (0.074) (0.051) (0.097) (0.089) (0.14) (0.076) (0.0098) (0.011) (0.024) 

          

Post  -0.0124 0.00777 0.0177 -0.00950 -0.0109 0.0160 -0.00682** 0.00244 -0.0277* 

 (0.030) (0.017) (0.028) (0.013) (0.037) (0.025) (0.0030) (0.0036) (0.014) 

          

Transition x  0.0785** 0.0281 0.0415 0.0206 0.0537 0.0299 0.00490 -0.00760 0.0609*** 

Post (0.035) (0.023) (0.031) (0.019) (0.046) (0.030) (0.0042) (0.0054) (0.014) 

          

Post x -0.162*** -0.102*** 0.00210 -0.0946 0.0573 -0.0742 0.0103* 0.00547 0.0323 

Finance (0.057) (0.037) (0.056) (0.065) (0.10) (0.047) (0.0059) (0.0079) (0.020) 

          

Year F.E. Yes Yes Yes Yes Yes Yes Yes Yes Yes 

County F.E. Yes Yes Yes Yes Yes Yes Yes Yes Yes 

          

R2 0.98 0.99 0.99 0.99 0.97 0.98 0.99 0.98 0.84 

N 1806 1806 1805 1611 1805 1805 1807 1807 1807 
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To analyze the time series dynamics of these investment decisions in counties 

with high local bank finance, I estimate the following model:   

Equation 3.4 – Firm Investment and Local Access to Finance by Year 

𝐿𝑜𝑔 𝐼𝑖𝑡 = 𝛼 +  𝛽1 𝑃𝑜𝑠𝑡𝑖𝑡=1 𝑥 𝐿𝑜𝑐𝑎𝑙 𝐹𝑖𝑛𝑎𝑛𝑐𝑒 𝐼𝑛𝑑𝑖𝑐𝑎𝑡𝑜𝑟𝑖𝑡𝑥 𝐼𝑛𝑐𝑢𝑚𝑏𝑒𝑛𝑡𝑖𝑡

+ 𝛽2 𝑃𝑜𝑠𝑡𝑖𝑡=2 𝑥 𝐿𝑜𝑐𝑎𝑙 𝐹𝑖𝑛𝑎𝑛𝑐𝑒 𝐼𝑛𝑑𝑖𝑐𝑎𝑡𝑜𝑟𝑖𝑡𝑥 𝐼𝑛𝑐𝑢𝑚𝑏𝑒𝑛𝑡𝑖𝑡

+ 𝛽3 𝑃𝑜𝑠𝑡𝑖𝑡=3 𝑥 𝐿𝑜𝑐𝑎𝑙 𝐹𝑖𝑛𝑎𝑛𝑐𝑒 𝐼𝑛𝑑𝑖𝑐𝑎𝑡𝑜𝑟𝑖𝑡𝑥 𝐼𝑛𝑐𝑢𝑚𝑏𝑒𝑛𝑡𝑖𝑡

+ 𝛽4 𝑃𝑜𝑠𝑡𝑖𝑡=4 𝑥 𝐿𝑜𝑐𝑎𝑙 𝐹𝑖𝑛𝑎𝑛𝑐𝑒 𝐼𝑛𝑑𝑖𝑐𝑎𝑡𝑜𝑟𝑖𝑡𝑥 𝐼𝑛𝑐𝑢𝑚𝑏𝑒𝑛𝑡𝑖𝑡

+ 𝛽5 𝑃𝑜𝑠𝑡𝑖𝑡=5 𝑥 𝐿𝑜𝑐𝑎𝑙 𝐹𝑖𝑛𝑎𝑛𝑐𝑒 𝐼𝑛𝑑𝑖𝑐𝑎𝑡𝑜𝑟𝑖𝑡𝑥 𝐼𝑛𝑐𝑢𝑚𝑏𝑒𝑛𝑡𝑖𝑡 + 𝛽6 𝑃𝑜𝑠𝑡𝑖𝑡

+ 𝛽7 𝐼𝑛𝑐𝑢𝑚𝑏𝑒𝑛𝑡𝑖𝑡 + 𝛽8 𝐼𝑛𝑐𝑢𝑚𝑏𝑒𝑛𝑡𝑖𝑡 𝑥 𝑃𝑜𝑠𝑡𝑖𝑡

+ 𝛽9 𝐿𝑜𝑐𝑎𝑙 𝐹𝑖𝑛𝑎𝑛𝑐𝑒 𝐼𝑛𝑑𝑖𝑐𝑎𝑡𝑜𝑟𝑖𝑡  

+ 𝛽10 𝑃𝑜𝑠𝑡𝑖𝑡 𝑥 𝐿𝑜𝑐𝑎𝑙 𝐹𝑖𝑛𝑎𝑛𝑐𝑒 𝐼𝑛𝑑𝑖𝑐𝑎𝑡𝑜𝑟𝑖𝑡

+ 𝛽11 𝐼𝑛𝑐𝑢𝑚𝑏𝑒𝑛𝑡𝑖𝑡 𝑥 𝐿𝑜𝑐𝑎𝑙 𝐹𝑖𝑛𝑎𝑛𝑐𝑒 𝐼𝑛𝑑𝑖𝑐𝑎𝑡𝑜𝑟𝑖𝑡 +  𝛿𝑡 +  𝛾𝑖 +  𝜖𝑖𝑡  

The coefficients on 𝛽1 through 𝛽5 measure the differential effect of local access to 

finance on investment in employment and establishments in each year over the five year 

period following the competition shock. The WLS specification uses weights are 

proportional to the fraction of dry counties that border a transition county.  The 

specification includes county and year fixed effects.  Standard errors are robust and 

clustered at the county level.  These regressions measure the year-by-year increase in 

product market concentration and incumbent county investment that influences this 

concentration. Table 3.6 reports the results.   
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Table 3.6 – Annual Alcohol Employment and Establishment Growth in Propensity Score Matched Sample (High Local Access to 

Finance)(1994 - 2012) 

 Alcohol Industry Alternative Industries Product Market Concentration Outcomes 

 Food Services and Alcohol Non-Alcohol Retail Other Service Establishment Employment Wages 

 Employment  Establishments Employment  Establishments Employment  Establishments    

          

Post1 x Transition x  0.0697 0.00179 -0.000678 0.0174 -0.180 -0.0316 0.00242 -0.00433 -0.00873 

Finance (0.10) (0.053) (0.100) (0.066) (0.12) (0.074) (0.0072) (0.0098) (0.039) 

          

Post2 x Transition x  0.171* 0.132* 0.0566 0.112 -0.230 -0.0167 -0.00387 0.00394 -0.0781** 

Finance (0.099) (0.069) (0.10) (0.080) (0.16) (0.11) (0.0086) (0.011) (0.037) 

          

Post3 x Transition x  0.0874 0.133** -0.102 0.161 -0.0657 -0.117 -0.00849 0.00477 -0.0999** 

Finance (0.087) (0.064) (0.17) (0.12) (0.21) (0.093) (0.012) (0.016) (0.046) 

          

Post4 x Transition x  0.154 0.0413 -0.193 0.0995 -0.167 -0.117 0.00303 0.0127 -0.00692 

Finance (0.094) (0.080) (0.14) (0.16) (0.21) (0.13) (0.015) (0.017) (0.055) 

          

Post5 x Transition x  0.185 0.0308 -0.346** 0.0398 -0.262 -0.133 -0.00263 0.00809 0.0682 

Finance (0.12) (0.079) (0.15) (0.12) (0.21) (0.11) (0.017) (0.021) (0.056) 

          

Year F.E. Yes Yes Yes Yes Yes Yes Yes Yes Yes 

County F.E. Yes Yes Yes Yes Yes Yes Yes Yes Yes 

R2 0.98 0.99 0.99 0.99 0.97 0.98 0.99 0.98 0.82 

N 1806 1806 1805 1611 1805 1805 1807 1807 1807 
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The results in Table 3.6 Column 1 show that firms with local access to finance 

increase employment investment in the second year following the competition shock and 

increase establishment investment in the second and third years following the competition 

shock.  Alternative industries do not experience differential growth in these areas of 

investment (Columns 3 through 6) and employment or establishment concentration does 

not change after the shocks (Columns 7 through 9).  However, wage concentration 

increases suggesting that labor competition in competitive markets causes higher wages 

among employees in these markets. 

3.4.3. Cross-sectional variation in treatment effects – transition county 

finance. 

Berger (2016) shows that local finance promotes higher establishment and 

employment growth in the alcohol industry following liquor legalization than in counties 

with lower local finance.  Hence, firms in transition counties with high local bank finance 

are stronger competitors than firms in transition counties with lower local bank finance.  

This section uses transition county local finance to examine how the intensity of product 

market competition affects incumbent county investment and product market 

concentration.   

I estimate a model in which the local access to finance variable is the transition 

county’s local finance and proxies for the intensity of future competition.  By definition, 

wet counties do not have a transition border.  Therefore, the following analysis focuses 

only on cross-sectional variation in incumbent product market pressure from new entrants 

as follows:   
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Equation 3.5 - Firm Investment and Strength of Competitors by Year 

𝐿𝑜𝑔 𝐼𝑖𝑡 = 𝛼 +  𝛽1 𝑃𝑜𝑠𝑡𝑖𝑡=1 𝑥 𝐿𝑜𝑐𝑎𝑙 𝐹𝑖𝑛𝑎𝑛𝑐𝑒 𝐼𝑛𝑑𝑖𝑐𝑎𝑡𝑜𝑟𝑖𝑡𝑥 𝐼𝑛𝑐𝑢𝑚𝑏𝑒𝑛𝑡𝑖𝑡

+  𝛽2 𝑃𝑜𝑠𝑡𝑖𝑡=2 𝑥 𝐿𝑜𝑐𝑎𝑙 𝐹𝑖𝑛𝑎𝑛𝑐𝑒 𝐼𝑛𝑑𝑖𝑐𝑎𝑡𝑜𝑟𝑖𝑡𝑥 𝐼𝑛𝑐𝑢𝑚𝑏𝑒𝑛𝑡𝑖𝑡

+  𝛽3 𝑃𝑜𝑠𝑡𝑖𝑡=3 𝑥 𝐿𝑜𝑐𝑎𝑙 𝐹𝑖𝑛𝑎𝑛𝑐𝑒 𝐼𝑛𝑑𝑖𝑐𝑎𝑡𝑜𝑟𝑖𝑡𝑥 𝐼𝑛𝑐𝑢𝑚𝑏𝑒𝑛𝑡𝑖𝑡

+  𝛽4 𝑃𝑜𝑠𝑡𝑖𝑡=4 𝑥 𝐿𝑜𝑐𝑎𝑙 𝐹𝑖𝑛𝑎𝑛𝑐𝑒 𝐼𝑛𝑑𝑖𝑐𝑎𝑡𝑜𝑟𝑖𝑡𝑥 𝐼𝑛𝑐𝑢𝑚𝑏𝑒𝑛𝑡𝑖𝑡

+  𝛽5 𝑃𝑜𝑠𝑡𝑖𝑡=5 𝑥 𝐿𝑜𝑐𝑎𝑙 𝐹𝑖𝑛𝑎𝑛𝑐𝑒 𝐼𝑛𝑑𝑖𝑐𝑎𝑡𝑜𝑟𝑖𝑡𝑥 𝐼𝑛𝑐𝑢𝑚𝑏𝑒𝑛𝑡𝑖𝑡 + 𝛽6 𝑃𝑜𝑠𝑡𝑖𝑡

+ 𝛽7 𝐼𝑛𝑐𝑢𝑚𝑏𝑒𝑛𝑡𝑖𝑡 + 𝛽8 𝐼𝑛𝑐𝑢𝑚𝑏𝑒𝑛𝑡𝑖𝑡 𝑥 𝑃𝑜𝑠𝑡𝑖𝑡

+  𝛽9 𝐿𝑜𝑐𝑎𝑙 𝐹𝑖𝑛𝑎𝑛𝑐𝑒 𝐼𝑛𝑑𝑖𝑐𝑎𝑡𝑜𝑟𝑖𝑡  

+ 𝛽10 𝑃𝑜𝑠𝑡𝑖𝑡 𝑥 𝐿𝑜𝑐𝑎𝑙 𝐹𝑖𝑛𝑎𝑛𝑐𝑒 𝐼𝑛𝑑𝑖𝑐𝑎𝑡𝑜𝑟𝑖𝑡

+  𝛽11 𝐼𝑛𝑐𝑢𝑚𝑏𝑒𝑛𝑡𝑖𝑡 𝑥 𝐿𝑜𝑐𝑎𝑙 𝐹𝑖𝑛𝑎𝑛𝑐𝑒 𝐼𝑛𝑑𝑖𝑐𝑎𝑡𝑜𝑟𝑖𝑡 +  𝛿𝑡 +  𝛾𝑖 +  𝜖𝑖𝑡  

where all variables are defined as in equation 6 except for the Local Finance Indicator, 

which is the transition county’s local finance rather than the incumbent counties local 

finance. 

Table 3.7 shows that incumbent counties with strong rivals reduce their investment 

in establishments and employment. Table 3.7 shows that by year five concentration 

increases in both establishments and employment.  The overall effect of this reduction in 

investment is that product market concentration increases.  As concentration increases, 

employee wages do not increase because fewer firms are competing for the employees.  

Employment concentration begins early, in years one and two, whereas establishment 

concentration occurs in year five.  The results show that having a strong rival forces 

incumbents to lower output in the alcohol sector.  In addition, the product markets become 

more concentrated as incumbents reduce their investment. 
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 Table 3.7 – Annual Alcohol Employment and Establishment Growth in Propensity Score Matched Sample (High 

Competition) (1994 - 2012)

 Alcohol Industry Alternative Industries Product Market Concentration Outcomes 

 Food Services and Alcohol Non-Alcohol Retail Other Service    

 Employment  Establishments Employment  Establishments Employment  Establishments Establishment Employment Wages 

𝑃𝑜𝑠𝑡1 x Transition  -0.152*** -0.0483* -0.126* -0.0717** -0.0477 -0.0101 0.00249 0.0121* -0.0196* 

x Finance (0.057) (0.027) (0.070) (0.033) (0.084) (0.053) (0.0068) (0.0073) (0.012) 

          

𝑃𝑜𝑠𝑡2 x Transition  -0.106** 0.0188 -0.123* -0.0743* 0.0172 -0.00119 0.00685 0.0131* -0.0126 

x Finance (0.049) (0.035) (0.063) (0.038) (0.100) (0.061) (0.0076) (0.0076) (0.014) 

          

𝑃𝑜𝑠𝑡3 x Transition  -0.110** 0.00808 -0.184 -0.0725 0.0584 -0.0282 0.00465 0.00797 -0.0136 

x Finance (0.047) (0.043) (0.11) (0.054) (0.14) (0.069) (0.010) (0.012) (0.017) 

          

𝑃𝑜𝑠𝑡4 x Transition  -0.107 -0.0155 -0.0993 -0.214* 0.118 -0.0147 0.0217 0.0210 -0.0133 

x Finance (0.081) (0.092) (0.12) (0.12) (0.20) (0.12) (0.017) (0.018) (0.028) 

          

𝑃𝑜𝑠𝑡5 x Transition  -0.134* 0.0504 -0.176* -0.332*** 0.159 0.0116 0.0394** 0.0446** 0.00344 

x Finance (0.075) (0.097) (0.10) (0.093) (0.12) (0.11) (0.017) (0.017) (0.035) 

          

Year F.E. Yes Yes Yes Yes Yes Yes Yes Yes Yes 

County F.E. Yes Yes Yes Yes Yes Yes Yes Yes Yes 

R2 0.98 0.99 0.98 0.99 0.96 0.98 0.99 0.99 0.95 

N 875 875 876 798 874 874 876 876 876 
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3.5. Robustness 

3.5.1. Liquor legalizations increase product market competition. 

To assess the general impact of liquor legalization on product market competition 

in the food services and alcohol industry, I run a difference-in-differences regression that 

compares alcohol industry investment in the 89 transition counties (treatment) to 

investment in the 209 counties that remain dry throughout the sample period (control).   I 

estimate the following model:   

Equation 3.6 – Investment following Competition Shocks 

𝐿𝑜𝑔 𝐸𝑖𝑡 = 𝛼 +  𝛽1 𝑇𝑟𝑎𝑛𝑠𝑖𝑡𝑖𝑜𝑛𝑖𝑡 𝑥 𝑃𝑜𝑠𝑡𝑖𝑡 +  𝛽2𝑇𝑟𝑎𝑛𝑠𝑖𝑡𝑖𝑜𝑛𝑖𝑡 +  𝛽3 𝑃𝑜𝑠𝑡𝑖𝑡

+ 𝛽4𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠𝑖𝑡 +  𝛿𝑡 +  𝛾𝑠 +  𝜖𝑖𝑡 

The interaction term (𝑃𝑜𝑠𝑡𝑖𝑡 𝑥 𝑇𝑟𝑎𝑛𝑠𝑖𝑡𝑖𝑜𝑛𝑖𝑡) measures the treatment effect of liquor 

legalization on employment growth in transition counties.  The control variables include 

the log of per capita income and population, Local Finance Indicator, deposits per capita, 

unemployment rate, and the population fraction of high school educated individuals, of 

individuals in urban areas, and of males.  The regressions include state and year fixed 

effects, with standard errors clustered at the county level.  I construct a five-year window 

on either side of the legalization event.  The estimates measure the growth in food services 

and alcohol employment across counties within a state over the five years following liquor 

legalization.   

The results, reported in Table 3.8, indicate that firms in the food services and 

alcohol industry increased investment following the transition from dry to wet.  
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Specifically, firms in transition counties invested in employment growth of 7.5% and 

establishment growth of 8% relative to firms in counties remaining dry.  Recall that dry 

counties have employees in food services occupations and therefore report employment in 

the Food Services and Drinking Places industry before and after the shock.  The results 

reported in Columns 3 through 6 indicate that alcohol legalization did not have an impact 

on employment growth in these alternative unrelated industries, alleviating the concern that 

general county-level growth patterns drive the results. 
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Table 3.8 – Alcohol Industry Growth in Transition Counties 

 

Alcohol Industry Alternative Industries 

 Food Services and Alcohol  Non-Alcohol Retail Other Service 

 Employment Establishments Employment  Establishments Employment  Establishments 

       

Transition x 0.0757** 0.0810*** -0.0628 0.0268 0.0382 0.0259 

Post (0.032) (0.027) (0.049) (0.065) (0.053) (0.051) 

       

Control 

Variables Yes Yes  Yes Yes Yes  Yes 

       

Year F.E. Yes Yes Yes Yes Yes Yes 

County F.E. Yes Yes Yes Yes Yes Yes 

       

R2 0.772 0.819 0.755 0.691 0.692 0.644 

N 4726 4726 4603 3210 4268 3127 
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3.5.2. Liquor legalizations are independent of incumbent county 

characteristics. 

A causal interpretation of the results requires that the liquor legalization shock is 

randomly distributed across the wet county sample.  I confirm that the shock is randomly 

distributed across the sample of wet counties such that incumbents that receive the shock 

are economically indistinguishable from their wet county counterparts that did not receive 

a shock by estimating the following logit regression:   

Equation 3.7 – Predicting Competition Shocks 

𝐼𝑛𝑐𝑢𝑚𝑏𝑒𝑛𝑡 𝐶𝑜𝑢𝑛𝑡𝑦𝑖 =  𝛽1 𝐶ℎ𝑎𝑟𝑎𝑐𝑡𝑒𝑟𝑖𝑠𝑡𝑖𝑐𝑠𝑖𝑡 + 𝛿𝑡 +  𝛾𝑠 +  𝜖𝑖𝑡 

where 𝐼𝑛𝑐𝑢𝑚𝑏𝑒𝑛𝑡 𝐶𝑜𝑢𝑛𝑡𝑦𝑖 is an indicator variable equal to one if a wet county 

experiences a product market competition shock from a transition county and zero if the 

county remains wet throughout the sample period.   All specifications cluster standard 

errors by county.   

Consistent with the prior literature, Table 3.9 reports that cross-sectional 

demographics such as the fraction of college graduates, total population, and the fraction 

of African American residents positively predict liquor legalization events but that changes 

in economic, population, or financial status prior to legalization do not.  These results 

provide evidence of parallel trends between incumbent and wet counties. 

Table 3.9 –Predicting Liquor Legalization 

 Logit:  Liquor Legalization 

ln(Population) -0.333 

 (0.59) 

Per Capita Income -3.785** 

 (1.82) 
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Fraction of Local Deposits 0.571 

 (0.81) 

Alcohol Employment -0.583 

 (0.47) 

Other Retail Employment 0.392 

 (0.35) 

Other Service Employment 0.370 

 (0.35) 

Population Density 0.00206* 

 (0.0012) 

Unemployment Rate 0.0230 

 (0.12) 

ln(Median House Value) 4.752*** 

 (1.26) 

Evangelical Fraction 3.113* 

 (1.64) 

College Graduates -6.693 

 (7.40) 

African American Residents 4.728* 

 (2.84) 

Male Residents 12.46 

 (9.42) 

Fraction of Rural Population 2.474** 

 (1.19) 

Residents Age 18+ -16.65*** 

 (5.47) 

Married Residents -3.461 

 (6.64) 

Republican Residents 0.0354 

 (0.025) 

Fraction of Wet Borders -9.351*** 

 (1.49) 

Year F.E.  Yes 

State F.E. Yes 

R2 0.546 

N 3346 
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3.5.3. The results are robust to alternative definitions of key variables. 

Furthermore, the results are robust to alternative definitions of product markets and 

local finance.  Specifically, I construct an alternative definition of product markets using 

commuter travel patterns, rather than physical county borders.  Commuter travel patterns 

are summarized by Commuting Zones (CZs) that define local labor markets in which 

agents allocate labor hours (Tolbert and Sizer, 1996).  In addition, small, medium, and 

large product markets may differ in incentives to protect their market share.  I confirm that 

the results are robust to weighting regressions using the total land area in both definitions 

of the product market.  The results are robust to weighting regressions by number of border 

counties that have legal alcohol and the number of border counties in commuter zones that 

have legal alcohol as proxies for the strength of the shock.  The results are robust to using 

a continuous measure of local finance.    

3.6. Conclusion 

This paper examines the strategic investment decisions of incumbent firms when 

they face abrupt increases in product market competition from alcohol legalizations in 

neighboring counties.  The shock to product market competition changes the competitive 

equilibrium in a product market, providing a laboratory in which I assess how incumbent 

firms manage current and future investments.  The results show that incumbent firms do 

not engage in deterrent investment.  Instead, incumbent firms accommodate the entry of 

new firms by investing in reversible capacity investment (i.e., employment) and increasing 

competition for labor inputs.  These results confirm the effects of product market 

competition on employment and wage outcomes.   
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Additional results show that areas with higher local finance experience more 

accommodation investment.  These results are consistent with findings that financial 

constraints are an important determinant of competitive strategies.  Furthermore, the results 

show that in markets with the strongest rivals, incumbent firms reduce investment in both 

reversible and irreversible capacity.  As incumbent firms reduce investment, these highly 

competitive product markets become more concentrated.  This result provides empirical 

evidence that higher product market competition does not lead to higher product market 

concentration, uniformly.  
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Appendix A 

Description of State and County Liquor Policies in Event States 

Kansas 

In Kansas, beer, wine, and liquor are legal for private purchase and consumption.  

Beer and wine are also legal to serve and consume in public establishments.  The variation 

in Kansas laws is whether the county permits liquor by the drink and whether liquor by the 

drink is only permissible at establishments that derive at least 30% of revenues from food.  

I create a variable “liquor by the drink” that denotes whether the county permits any liquor 

by the drink (regardless of food sales requirement).    

Alabama 

Alabama liquor laws are set at the county and city levels.  Cities within a county 

can permit the sale of liquor even if the county is dry.  I am able to identify the year in 

which each county and city voted to permit the sale of liquor in establishments.  If a city in 

a county votes to permit liquor then I consider the county to be a wet county.  For example, 

the city of Florence is the county seat of Lauderdale County, Alabama, which is a dry 

county.  The city of Florence accounts for over 50% of the county’s population and voted 

to permit liquor sales in 1984.  Hence, the liquor legalization date for Lauderdale County 

is 1984 in my dataset.   

Arkansas 
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The Arkansas laws were set after prohibition.  For the most part counties decided 

to be wet or dry in 1942 and did not alter their status.22  Passing liquor by the drink laws 

was difficult in counties due to convoluted election laws.  However, many counties in 

Arkansas permit private clubs to sell alcohol.  The 2003 Pickett Law expanded the 

definition of “private club” to include national restaurant franchises, which could sell wine, 

beer, and liquor by the drink, even in dry counties.  This law represents a shift for all 

counties in Arkansas and possibly a more dramatic shift for counties that were already wet 

but could not pass the liquor by the drink bill.  For example, Conway County has been wet 

since 1942, but the county was not able to pass a liquor by the drink law due to strong 

opposition.  Because the Pickett Law was a state-wide informal relaxation of liquor laws, 

I use the year of 2003 as the year in which wet counties could offer liquor by the drink.  In 

Arkansas, the wet/dry year is the year in which wine, beer, and liquor could be purchased 

for off premise consumption.   

Kentucky 

The Kentucky alcohol data is detailed but more difficult to obtain due to a lack of 

historical records.  Kentucky counties hold county and city-level elections that determine 

liquor laws.  From the data available, I am able to determine if a city and/or county permits 

the sale of liquor.  If a city in a county votes to permit liquor then I consider the county to 

be a wet county.   

Mississippi 

                                                        
 

22 This information is based on a conversation with Michael Langley, Arkansas Alcohol Beverage 

Control Chief Legal Counsel. 
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For Mississippi, I have data on the year in which each county voted to permit liquor.  

When Mississippi votes to permit liquor, the vote includes permitting liquor by the drink.  

Following prohibition, each county was deemed dry until the county voted to be wet.  Most 

county voting occurred in the 1960s.  However, there have been recent votes as well.  The 

year in which a county votes to permit liquor is liquor event year and the year in which the 

county permitted liquor by the drink is the liquor by the drink event year.  

North Carolina 

North Carolina has both county and city-level rules.  I have the date on which each 

county and city voted to permit the following categories:  malt beverages, unfortified wine, 

fortified wine, liquor, and mixed beverages.  There are situations in which the county does 

not permit alcohol consumption of a certain type, but a city within a county permits that 

type of alcohol consumption.  I use the first date that a county or city within a county votes 

to permit each form of alcohol as the year in which that type of alcohol became legal at the 

county level.   

Tennessee 

Tennessee liquor laws are set at both the city and county levels.  The Alcoholic 

Beverage Control Board in Tennessee provides a current list of each county, the cities 

within the county, and the current status of liquor by the drink and retail package store sales 

within each city and county.  For this study, I use the legalization of liquor to determine 

the event year.  The information provided is either “yes” or “no”.  City municipal codes 

provide information about the year in which the county or city voted to permit liquor.  I 

locate the municipal code for each city within the county to determine the earliest date on 

which liquor was permitted within the county.   
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Texas  

The voting record from every Texas alcohol ballot is publicly available from 1937 

through the present.  Cities, precincts, and counties vote to permit the following items:  

malt, wine, liquor, mixed drinks, and liquor at restaurants.  I use the county elections to 

determine a county’s wet/dry status.  If a city within the county permits a certain type of 

alcohol consumption, then I assume that the whole county permits that type of alcohol 

consumption.  The earliest date for each type of alcohol legalization is the event date.   
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Appendix B 

Variable Definitions 

Variable Data Definition       

Age The years from a firm's first appearance in CRSP 

Amihud Illiquidity measure per Amihud (2002); yearly average of the square root of  

 (PricexVol)/Return 

Asset Growth log(book assets(#6)) - log(lagged book assets(#6)) 

Asset Turnover Sales (#12)/Assets (#6) 

Beta Asset Beta on the market factor in a Fama-French three-factor model using daily  

 data from CRSP, and then unlevered 

Cap Ex capital expenditures (#128)/lagged book assets (#6) 

Cash Flows (income before extraordinary items (#21) + depreciation (#14))/lagged  

 book assets(#6) 

Discount 

(Industry: Q) 

Value discount relative to the industry frontier, using Q as the valuation  

method 

Dividends dividends(#21)/lagged book assets(#6) 

Equity 

Financing Addition of equity stock (#108) sstk/lagged book assets (#6) 

Financial 

Constraints Kaplan Zingales measure of financial constraints 

Firm HHI Herfindahl index of a firm's sales in different business segments 

Growth Average sales growth during past (up to) 3 years 

Inst Own (%) Fraction of a firm's total shares outstanding owned by institutional investors 

Inst Own (HHI) Herfindahl-Hirschman Index of the concentration of institutional ownership  

 of shares outstanding 

Industry HHI Herfindahl index of sales by all firms in three-digit SIC industry 

Investment capital expenditures (#128)/lagged capital stock (#8) 

Issuance (change in common equity (#60) + change in deferred taxes (#74) -  

  change in retained earnings (#36))/lagged common equity (#60) 

IT   

abs(implied trading volume from mutual funds with outflows of 5% or  

more)/total  trading volume 

IT indicator  equal to 1 if IT $>$ 0, equal to 0 if IT = 0  

Leverage (Long term debt (#9) + current liabilities (#34) - cash (#1))/(assets (#6)) 

MB (book assets (#6) + Market Equity - Common Equity (#60) - Deferred Taxes 

  (#74))/(book assets (#6)) 

MF Own (%) Fraction of a firm's total shares outstanding owned by mutual funds 

MF Own (HHI) Herfindahl-Hirschman Index of the concentration of mutual fund ownership  

 of shares outstanding 
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Payout (dividends (#21) + repurchases (#115))/net income (#18); zero if numerator 

 is zero or missing, and one if numerator>0 and denominator=0. 

  

Q (price (#199) * shares outstanding (#25)+long term debt +short term debt)/ 

 (long term debt +short term debt+book equity) 

R&D R&D expense (#46)/Sales (#12); zero if missing 

Returns Cumulative monthly stock returns over the prior year (CRSP monthly file) 

ROA gross operating income (#13)/lagged book assets (#6) 

Sales Rank Rank of sales (#12) among all Compustat firms in a given year, ranging  

 from zero to one 

Size (ME) ln(price (#199) * shares outstanding (#25) at fiscal year end) 

Size (Assets) ln(book assets (#6)) 

Size (Asset 

Quintiles) quintiles of book assets (#6) 

Volatility standard deviation of daily stock returns over the past year 


