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Essays on Social Values in Finance

Jeremy Kenneth Page, Ph.D.

The University of Texas at Austin, 2011

Supervisor: Alok Kumar

This dissertation consists of three essays on the role of social values in financial mar-

kets. Chapter 1 uses geographic variation in religious concentration to identify the effect

of people’s gambling behavior in financial market settings. We argue that religious back-

ground predicts people’s gambling propensity, and that gambling propensity carries over

into their behavior in financial markets. We test this conjecture in various financial mar-

ket settings and find that the predominant local religion predicts variation in investors’

propensity to hold stocks with lottery features, in the prevalence of broad-based employee

stock option plans, in first-day returns to initial public offerings, and in the magnitude of

the negative lottery-stock return premium. Collectively, our findings indicate that religious

beliefs regarding the acceptability of gambling impact investors’ portfolio choices, corporate

decisions, and stock returns.

In Chapter 2 I examine the impact of social norms against holding certain types of

stocks (e.g. “sin stocks”, or stocks with lottery features) on trading decisions and portfo-

lio performance. I argue that trades which deviate from social norms are likely to reflect

stronger information. Consistent with this hypothesis, I find that the most gambling-averse

institutions earn high abnormal returns on their holdings of lottery stocks, outperforming

the holdings of the most gambling-tolerant institutions. An analysis of institutions’ sin

stock holdings provides complementary evidence using another dimension of social norms,

supporting the hypothesis that trades which deviate from norms reflect stronger informa-

tion.

In the third essay, we conjecture that people feel more optimistic about the economy

and stock market when their own political party is in power. We find supporting evidence
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from Gallup survey data and analyze brokerage account data to confirm the impact of time-

varying optimism on investors’ portfolio choices. When the political climate is aligned with

their political preferences, investors maintain higher systematic risk exposure while trading

less frequently. When the opposite party is in power, investors exhibit stronger behavioral

biases and make worse investment decisions. Investors improve their raw portfolio perfor-

mance when their own party is in power, but the risk-adjusted improvement is economically

small.
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Chapter 1

Religious Beliefs, Gambling Attitudes, and Finan-

cial Market Outcomes

1.1. Introduction

Gambling and speculation play an important role in financial markets. These and related

activities are often associated with high levels of trading volume, high return volatility, and

low average returns (e.g., Scheinkman and Xiong, 2003; Hong, Scheinkman, and Xiong, 2006;

Grinblatt and Keloharju, 2009; Dorn and Sengmueller, 2009). As gambling attains wider

acceptability in society and a “lottery culture” emerges (e.g., Shiller, 2000), the influence

of gambling behavior in financial markets is likely to increase and could have economically

significant effects on corporate decisions and stock returns. Specifically, in market settings

that superficially resemble actual gambling environments and in which skewness is a salient

feature, people’s gambling attitudes may influence aggregate market outcomes.

For example, if the positively skewed returns of initial public offering (IPO) stocks

lead investors to perceive IPOs as lotteries, their preference for lottery-like payoffs and

trading behavior could generate initial overpricing (e.g., Barberis and Huang, 2008). More

generally, if investors exhibit a preference for stocks with lottery features, all else equal,

stocks with lottery-type characteristics would earn lower average returns.1 Similarly, the

1Motivated by the salient features of state lotteries (low price, low negative expected return, and risky
as well as skewed payoff) and the theoretical framework of Barberis and Huang (2008), Kumar (2009b)
defines stocks that have low prices, high idiosyncratic volatility, and high idiosyncratic skewness as lottery-
type stocks. In contrast, non-lottery-type stocks have high prices, low idiosyncratic volatility, and low
idiosyncratic skewness. See Section 1.2 for an additional discussion.
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popularity of broad-based employee stock option (ESO) plans has been difficult to explain

within the traditional economic framework (e.g., Oyer and Schaefer, 2004; Bergman and

Jenter, 2007; Kedia and Rajgopal, 2009). One potential explanation for this puzzle is that

option grants to non-executives reflect the gambling preferences of rank and file employees

(e.g., Spalt, 2009). Individuals with strong gambling preferences may find firms that offer

option-based compensation plans attractive if they view stock options as “lottery tickets”.2

Some managers may even attempt to cater to those preferences.

The important role of gambling in various market settings has been recognized in the

recent asset pricing and corporate finance literatures. However, it has been difficult to

attribute aggregate market outcomes directly to people’s gambling preferences because

individual-level gambling and speculative activities cannot be directly observed. In this

paper, we use people’s religious beliefs as a proxy for their gambling propensity and ex-

amine whether geographical variation in religious composition, particularly the variation in

the ratio of Catholics to Protestants across U.S. counties, allows us to identify market-wide

effects of gambling behavior.

Our choice of religious composition as a proxy for gambling propensity is motivated by

the observation that gambling attitudes are strongly determined by one’s religious back-

ground. In particular, the Protestant and Catholic churches have very distinct views on

gambling.3 A strong moral opposition to gambling and lotteries has been an integral part

2The conjecture that certain employees are likely to perceive stock options as gambles is supported by
the evidence that employees frequently value options higher than the actuarially fair value (e.g., Hodge,
Rajgopal, and Shevlin, 2010; Hallock and Olson, 2006; Devers, Wiseman, and Holmes, 2007) and the finding
that riskier firms grant more employee stock options (Spalt, 2009).

3The gambling views typical of many Protestant churches are expressed in the United Methodist Church’s
2004 Book of Resolutions: “Gambling is a menace to society, deadly to the best interests of moral, social,
economic, and spiritual life, and destructive of good government. As an act of faith and concern, Christians
should abstain from gambling and should strive to minister to those victimized by the practice.” The position
of the Catholic Church on gambling is summarized in the New Catholic Encyclopedia: “A person is entitled
to dispose of his own property as he wills. . . so long as in doing so he does not render himself incapable of
fulfilling duties incumbent upon him by reason of justice or charity. Gambling, therefore, though a luxury,
is not considered sinful except when the indulgence in it is inconsistent with duty.” Further, The Catechism
of the Catholic Church (2413) states: “Games of chance (card games, etc.) or wagers are not in themselves
contrary to justice. They become morally unacceptable when they deprive someone of what is necessary
to provide for his needs and those of others. The passion for gambling risks becoming an enslavement.
Unfair wagers and cheating at games constitute grave matter, unless the damage inflicted is so slight that

2



of the Protestant movement since its inception, and many Protestants perceive gambling as

a sinful activity (e.g., Starkey, 1964; Ozment, 1991; Ellison and Nybroten, 1999). Although

individual Protestant churches vary in the intensity with which they oppose gambling, the

opposition to gambling is quite general. The largest Protestant group, the Southern Bap-

tists, is particularly strident in their censure of gambling.

In contrast, the Roman Catholic church maintains a tolerant attitude towards moderate

levels of gambling and is less disapproving of gambling activities. It has even used gambling

in the form of bingo and charitable gaming events as an important source of fund-raising

(e.g., Diaz, 2000; Hoffman, 2000). Among other prominent religious denominations in the

U.S., people of Jewish faith behave similar to Catholics and accept gambling activities

more readily, while the gambling attitudes of Latter-Day Saints (Mormons) are aligned

more closely with those of Protestants.

The impact of these diverse viewpoints on gambling is evident in state lottery adoption

policies and levels of lottery expenditures. Prior empirical research has shown that the

popularity of state lotteries in a region is affected by the dominant local religion (e.g.,

Berry and Berry, 1990; Martin and Yandle, 1990; Ellison and Nybroten, 1999). A few

recent studies also demonstrate that religion-induced gambling attitudes carry over into

financial decisions (e.g., Kumar, 2009b; Doran, Jiang, and Peterson, 2008). We confirm

these findings using our county-level measures of religious composition. In particular, we

show that states with higher concentration of Catholics relative to Protestants (i.e., higher

Catholic-Protestant ratio (CPRATIO)) are more likely to legalize state lotteries and adopt

them earlier. Further, at both state and county levels, we find that per capita lottery sales

are higher in regions with high CPRATIO. We also show that individual investors located

in high CPRATIO regions assign larger portfolio weights to lottery-type stocks (see Figure

1) and confirm that religion-induced gambling attitudes carry over into financial decisions.

Motivated by these empirical findings, we conjecture that religion-induced heterogeneity

the one who suffers it cannot reasonably consider it significant.” Thompson (2001, pages 317-324) provides
a summary of the gambling views of major religious denominations in the U.S.
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in gambling preferences and behavior could affect economic decisions in other settings. In

particular, the predominant local religion could influence local cultural values and norms

and consequently affect the financial and economic decisions of individuals located in that

region, even if they do not personally adhere to the dominant local faith.4 Further, these

financial and economic decisions could aggregate and generate market-wide forces that can

potentially influence aggregate financial market outcomes.

We consider four specific economic settings in which the existing literature has suggested

the possible role of gambling and examine the link between religious beliefs, gambling atti-

tudes, and aggregate market outcomes. First, we examine the extent to which geographical

heterogeneity in religious beliefs influences investors’ portfolio choices. We find that the

portfolio characteristics of institutional investors are influenced by the religious characteris-

tics of the neighborhoods in which they are located. Although institutions on average tend

to avoid lottery-type stocks (e.g., Kumar, 2009b), institutions located in high CPRATIO re-

gions assign larger weights to stocks with lottery features and simultaneously under-weight

non-lottery-type stocks. The impact of local religious norms on portfolio decisions is signif-

icant only among smaller and moderate-sized institutions. Among larger institutions with

more standardized investment practices (e.g., Baker, Bradley, and Wurgler, 2010), local

religious environment is not a significant determinant of institutional portfolio decisions.

Further, the religion-induced differences in stock holdings are stronger among “aggres-

sive” institutions and those institutions that trade more actively or hold concentrated port-

folios containing few stocks. Over time, preference for lottery-type stocks is amplified during

the end of the year when the temptation to engage in risk-seeking and gambling-type ac-

tivities is likely to be stronger due to performance-based incentives (Brown, Harlow, and

Starks, 1996). We conduct several tests to ensure that these results are not induced by

4We do not use the local religion measures to identify the religious background of the individual making
a decision. While individual religious background is important in shaping gambling attitudes, we assume
that the dominant local religion shapes the local culture, which in turn has the potential to systematically
affect the decisions of local individuals in different settings, including economic decisions. For example, the
decisions of an individual located in Utah might be influenced by the local Mormon culture even if the
person is not a Mormon. Similarly, a Catholic in Protestant-dominated Tennessee might at least partially
be influenced by local Protestant cultural norms.

4



geographical clustering of institutions in a few large counties and financial centers or due

to repeated observations.

Second, we investigate a corporate finance puzzle: Why do firms grant options to non-

executive rank and file employees? We show that broad-based employee stock option plans,

which would appeal more to employees with strong gambling preferences, are more popular

in high CPRATIO regions where individuals are likely to exhibit a stronger propensity to

gamble. Further, consistent with our gambling interpretation, we find that the sensitivity

of the level of non-executive option grants to local religious composition is greater among

high volatility firms, which would be more attractive to individuals with strong gambling

preferences due to their higher skewness. These results indicate that the puzzle of broad-

based employee stock option plans could at least be partially resolved within a theoretical

framework that recognizes the potential link between compensation and gambling.

Third, we focus on the IPO markets and test one of the key empirical predictions of

the Barberis and Huang (2008) model. They conjecture that excess speculative demand

of skewness-loving investors can generate overpricing in securities such as IPOs that have

positively skewed returns. Consistent with this conjecture, we find that the initial day

return following an initial public offering is higher for IPO firms located in high CPRATIO

regions where the propensity to gamble is likely to be higher. To strengthen the link between

first-day IPO return and gambling propensity of local investors, we show that the relation

between initial day returns and CPRATIO is stronger in regions with higher stock market

participation rates (as proxied by higher income and higher education levels) and stronger

local bias. In these areas, local investors are more likely to trade local IPOs and, thus, more

likely to play a marginal price-setting role. Collectively, our IPO results indicate that the

puzzling phenomenon of IPO underpricing is at least partially influenced by the gambling

behavior of local investors.

In the last part of the paper, we study the effect of gambling on stock returns in a

broader market setting. Specifically, we investigate the pricing of stocks with lottery-type

5



characteristics. This exercise is also motivated by the theoretical predictions in Barberis

and Huang (2008), who conjecture that securities with lottery features are expected to earn

lower average returns because investors are willing to accept lower average returns for a

tiny probability of a large potential gain. Consistent with their conjecture, we find that

lottery-type stocks earn lower average returns. In addition, consistent with our gambling

hypothesis, we find that the magnitude of the negative lottery-stock premium is stronger

in regions with high CPRATIO.

Our empirical findings are robust to a large number of variations to the baseline spec-

ifications. In particular, when we use the Rajan and Zingales (1998) method to account

for unobserved heterogeneity at the state- and county-levels, we obtain results that are

qualitatively similar to our baseline results. Overall, our empirical results indicate that

religion-induced gambling norms influence gambling preferences, individual-level economic

decisions, and aggregate market-level outcomes. Both corporate policies and asset prices

are influenced by religion-induced local gambling propensity.

These results complement recent evidence in Hilary and Hui (2009) and show that re-

ligion influences financial market outcomes not only through the risk aversion channel but

also through its effect on the skewness and gambling preferences of individuals.5 Further,

while previous studies indicate that religion could influence economic growth (Barro and

McCleary, 2003) and the level of investor protection in a country (Stulz and Williamson,

2003), our results highlight the importance of religious composition at a more disaggre-

gate individual and firm level. In broader terms, our empirical evidence contributes to the

emerging literature in economics that examines the interplay between culture and economic

outcomes (e.g., Guiso, Sapienza, and Zingales, 2003, 2006). Because religion is a key cul-

tural attribute, our results indicate that through its impact on people’s gambling attitudes,

cultural shifts can influence aggregate financial market outcomes.

5Hilary and Hui (2009) examine the effect of corporate culture on economic decisions. They show that
corporate policies of firms located in more religious areas are more conservative and reflect higher levels of
risk aversion. Specifically, when the county-level religiosity is high, firms have lower risk exposures, require
higher internal rates of return before investing in risky projects, and experience lower long-term growth.
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The rest of the paper is organized as follows. In the next section, we summarize our

key testable hypotheses. We describe our main data sources in Section 2.2 and motivate

the choice of our gambling proxy in Section 1.4. We present our main empirical results in

Section 1.5 and conclude in Section 1.6 with a brief summary.

1.2. Related Literature and Testable Hypotheses

We develop our gambling-motivated hypotheses in four distinct economic settings where

the existing literature has emphasized the potential role of gambling and speculation in

determining the aggregate market outcome. We assume that the religious composition of

a region would reflect the gambling attitudes of local individuals. In particular, given the

differences in the religious teachings and the related empirical evidence, we conjecture that

Catholics (Protestants) are likely to exhibit a higher (lower) propensity to gamble.

In the first economic setting, we examine whether local gambling attitudes influence the

portfolio decisions of local institutional investors. Specifically, we investigate whether the

institutional preference for stocks with lottery features varies with the religious character-

istics of institutional location. Our choice is motivated by the evidence in Kumar (2009b),

who shows that the socioeconomic characteristics of retail investors, including the religious

characteristics of their local neighborhood, influence their investment in lottery-type stocks.

We extend this insight to institutional investors and argue that religion-induced local cul-

tural norms would influence institutional portfolio decisions.

Lottery-type stocks represent low cost investments with very high potential reward to

cost ratio. Just as state lotteries have very low prices relative to the highest potential payoff,

low negative expected returns, and risky as well as positively skewed payoffs, Kumar (2009b)

identifies stocks that have low prices, high idiosyncratic volatility, and high idiosyncratic

skewness as lottery-type stocks. This definition is also motivated by the theoretical model of

Barberis and Huang (2008), where investors overweight low probability events and exhibit
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a preference for stocks with positive skewness.6 In contrast, stocks have high prices, low

idiosyncratic volatility, and low idiosyncratic skewness are classified into the non-lottery-

type category.7

Although a typical institution is likely to avoid risky, lottery-type stocks due to pru-

dent man rules and other institutional constraints (e.g., Badrinath, Gay, and Kale, 1989;

DelGuercio, 1996), some institutions might gravitate toward these stocks because they pro-

vide “cheap bets” and offer good opportunities for exploiting information asymmetry. In

particular, the institutional attraction for smaller, lottery-type stocks might increase over

time as competition in other market segments increases (e.g., Bennett, Sias, and Starks,

2003).

Within the group of institutions, there are potentially important differences between

very large institutions, such as Fidelity, and other institutions. Large institutions are likely

to have a more diverse customer base, offices across the county, more standardized invest-

ment processes, and are potentially more influenced by common benchmarking practices

(e.g., Baker, Bradley, and Wurgler, 2010). In contrast, smaller institutions may have greater

latitude to invest aggressively and could hold larger positions in lottery-type stocks. Fur-

ther, the customer base of smaller institutions may be local and the gambling preferences of

that local clientele could influence institutional portfolio decisions. Given these differences

across institutions, we expect that religious beliefs would influence the investment decisions

of only small and moderate-sized institutions. Overall, we posit that:

H1: Institutional gambling preference: Small and medium-sized institutions lo-

cated in regions with high concentration of Catholics would exhibit a stronger

preference for lottery-type stocks than comparable institutions located in Protestant-

dominated regions.

6In a similar spirit, Markowitz (1952) conjectures in one of the early studies that some investors might
prefer to “take large chances of a small loss for a small chance of a large gain.”

7See Section III in Kumar (2009b) for further motivation behind this definition of lottery-type stocks and
also for a summary of the properties of lottery-type stocks.
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To gather additional support for the institutional gambling hypothesis, we examine

whether the gambling propensity and its effect on portfolio decisions vary with institutional

type and over time. This conjecture is motivated by the observation that certain types of

institutions such as banks and insurance companies are known to hold conservative portfolios

and are therefore less likely to engage in speculative activities. Further, performance based

incentives could exacerbate the gambling temptations of institutions who are predisposed

to gamble. More specifically, we conjecture that:

H1b: Institutional characteristics and gambling preference: The religion-lottery

weight relation would be stronger among institutions that hold concentrated

portfolios and weaker among conservative institutions. Further, the religion-

lottery weight relation would be stronger around year-end when performance

incentives would induce institutions located in regions with large Catholic con-

centration to gamble more aggressively.

Next, we investigate a corporate finance puzzle and examine whether the widespread

popularity of broad-based employee stock option plans reflects the gambling preferences of

non-executive employees. Employees frequently value options higher than their actuarially

fair values (e.g., Hodge, Rajgopal, and Shevlin, 2010; Hallock and Olson, 2006; Devers,

Wiseman, and Holmes, 2007) and riskier firms grant more employee stock options (e.g.,

Spalt, 2009). This evidence is consistent with the hypothesis that employees perceive stock

options as long shot gambles. If firms are aware that option-based compensation plans are

more attractive to employees with stronger gambling preferences, they might even cater to

those preferences to reduce the overall compensation costs. Motivated by these possibilities,

we conjecture that:

H2a: Employee gambling preference: Broad-based employee stock option plans

would be more popular among firms that are located in regions with a higher

concentration of Catholics relative to Protestants.

To strengthen the link between gambling preferences and popularity of non-executive ESO
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plans, we examine whether the ESO-religion relation is stronger within the subset of higher

volatility firms that are likely to be more attractive to employees with gambling preferences

because of their higher skewness. Specifically, we test the following hypothesis:

H2b: Firm volatility and employee gambling preference: The religion-option

value relation would be stronger among high volatility firms because Catholics

(Protestants) are likely to find them more (less) attractive.

In the next two economic settings, we use our gambling proxy to examine the potential

asset pricing implications of gambling. We first study the IPO markets where gambling

and speculative activities are likely to be more prevalent. Barberis and Huang (2008) show

that in an economy with cumulative prospect theory investors, low probability events are

overweighted and, consequently, securities such as IPOs that have positively skewed returns

can be overpriced in the short-run. If the propensity to over-weight the tiny probabilities

of large initial gains and the preference for skewed payoffs vary with religious beliefs, the

degree of initial overpricing would vary with the religious composition of the county in which

an IPO firm is located. More formally, our third main hypothesis is:

H3a: Gambling-induced initial day IPO return: The initial day return would

be higher for IPOs located in regions with higher concentration of Catholics

relative to Protestants.

This hypothesis is based on the implicit assumption that the preferences of local investors

are reflected in first-day IPO returns. A necessary condition for this assumption to hold is

that local investors participate in the stock market and exhibit a preference for local stocks.

Therefore, the religion-IPO return relation should be stronger in regions with higher market

participation rates and stronger local bias. To test this possibility, we conjecture that:

H3b: Local bias and first-day IPO return: The religion-first-day return relation

would be stronger for IPO firms that are located in regions with higher stock

market participation rates (as proxied by higher income and higher education
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levels) and stronger local bias.

Last, we examine the link between gambling preference and stock returns in a broader

market setting. Motivated again by the theoretical predictions in Barberis and Huang

(2008), we investigate the pricing of stocks with lottery-type characteristics. According

to theory, these stocks with high idiosyncratic volatility, high idiosyncratic skewness, and

low prices are expected to earn low average returns. We examine whether the religious

characteristics of the county in which lottery-type firms are located affect the magnitude

of the negative lottery stock premium. Specifically, given the known differences in the

gambling attitudes of Protestants and Catholics, we conjecture that:

H4: Lottery-stock premium: The magnitude of the negative lottery-stock pre-

mium would be larger for the subset of firms located in regions with higher

concentration of Catholics relative to Protestants.

To test these four sets of hypotheses, we use data from several different sources. We

briefly describe those data sets in the following section.

1.3. Data and Summary Statistics

1.3.1. County-Level Religious and Demographic Characteristics

Our first main data set captures the county-level geographical variation in religious com-

position across the U.S. We collect data on religious adherence using the “Churches and

Church Membership” files from the American Religion Data Archive (ARDA). The data

set compiled by Glenmary Research Center contains county-level statistics for 133 Judeo-

Christian church bodies, including information on the number of churches and the number

of adherents of each church. During our 1980 to 2005 sample period, the county-level re-

ligion data are available only for years 1980, 1990, and 2000. Following the approach in

the recent literature (e.g., Alesina and La Ferrara, 2000; Hilary and Hui, 2009), we linearly

interpolate the religion data to obtain the values in the intermediate years.
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We consider three main religion variables: (i) religiosity of the county defined as the

total number of religious adherents in the county as a proportion of the total population

in the county (REL); (ii) the proportion of Catholics in a county (CATH); and (iii) the

proportion of Protestants in a county (PROT). Using these religion variables, we define the

Catholic-Protestant ratio (CPRATIO) to capture the relative proportions of Catholics and

Protestants in a county. Our main focus is on the CPRATIO variable and we consider other

related religion variables for robustness.

Figure 1 shows the geographical variation in the county-level religiosity and religious

composition across the U.S. counties. It is evident that the religiosity levels are lower on

the two coasts and significantly higher in the Central region. For example, the state of

Utah has one of the highest levels of religiosity. Examining the geographical variation in

the proportion of Catholics and Protestants, we find that Catholics are concentrated more

on the Eastern and Western coasts, while the Protestant concentration is greater in the

Mid-Western and Southern regions.

We obtain additional county-level demographic characteristics from the U.S. Census

Bureau. Specifically, we consider the total population of the county, the county level of

education (the proportion of county population above age 25 that has completed a bachelor’s

degree or higher), male-female ratio in the county, the proportion of households in the

county with a married couple, minority population (the proportion of county population

that is non-white), per capita income of county residents, the median age of the county, and

the proportion of the county residents who live in urban areas.8 Similar to Hilary and Hui

(2009), we employ these county characteristics as control variables in our empirical analysis.

Table 1.1, Panel A reports summary statistics for the county-level religion and demo-

graphics data for all US counties with complete data. Panel B presents the same statistics

for all counties based on the institutional investors sample.9 We have religion and demo-

8Although data on the average household income are available, we do not include income in our empirical
analysis because it is highly correlated with the education proxy (correlation = 0.82).

9The religion statistics based on our employee stock option or IPO samples are qualitatively similar. For
brevity, we do not report those estimates.
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graphics data for 3,092 counties and institutions are located in 415 of those counties.10 The

typical (median) firm is located in a county in which 17.44% of the population is Catholic

and 24.95% adheres to the Protestant faith. This is in contrast to the typical county in the

United States, in which 8.62% of the population is Catholic and 40.37% of the population

is Protestant. These statistics indicate that firms in the United States tend to cluster in

areas with higher concentration of Catholics. Nevertheless, there is substantial independent

variation in both religion variables. For example, the 25th percentile value of CPRATIO is

0.25 and its 75th percentile value is significantly higher (= 1.63).

The typical firm in our sample is also located in relatively high-income ($24,613 in

our sample versus $16,772 in the typical county) and well-educated areas (22.97% of the

population above the age of 25 in our sample has college degrees versus 12.65% in the

median county). Further, those firms are located in urban areas (82.99% of the county

population in our sample lives in urban regions versus 36.60% in the typical county) and

regions with greater concentration of minorities (14.57% in our sample versus 6.97% in the

median county).

1.3.2. Institutional Ownership and Portfolio Weights in Lottery Stocks

Our second main data set is the quarterly common stock holdings of 13(f) institutions

compiled by Thomson Reuters. The sample period is from 1980 to 2005. We identify the

institutional location (zip code) using the Nelson’s Directory of Investment Managers and

by searching the SEC documents and web sites of institutional managers.

Every quarter, for each institutional portfolio, we compute the portfolio weight allocated

to lottery-type stocks. Motivated by Kumar (2009b), we define lottery-type stocks using

idiosyncratic volatility and idiosyncratic skewness measures. A stock is considered “lottery-

type” if it has above-median volatility and above-median skewness. Both the volatility

and skewness measures are obtained using past six months of daily returns data. We do

not use stock price as one of the lottery stock attributes because prudent man rules and

10In comparison, firms in the CRSP sample are located in 1,088 counties during the same time period.
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other constraints prevent institutions from holding very low priced stocks.11 For robustness,

motivated by the conjecture in Barberis and Huang (2008), we also assume that recent IPOs

could be perceived as stocks with lottery features.

Since our institutional gambling hypothesis applies mainly to small and moderate-sized

institutions, we exclude very large institutions from our main sample. In each quarter we

identify institutions with portfolio size above the average portfolio size across all institu-

tions in the quarter and classify them as “very large institutions”. Using this classification

method, we find that the number of very large institutions increases from 110 in the first

quarter of 1980 to 239 in the last quarter of 2005. The portfolio size cutoff varies from

$711 million in the first quarter 1980 to $5.79 billion in the last quarter of 2005. During our

sample period, an average of 18.48% institutions are identified as very large and the average

portfolio size cutoff used for this classification is $2.53 billion. The average portfolio size of

a very large institution is $16.47 billion, while the average size of institutions in our baseline

sample is only $544 million. As shown in Panel C of Table 1.2, there are 19,601 institution-

quarter observations that are associated with very large institutions, which leaves 101,377

observations in the baseline sample.

Table 1.2 also shows the ten largest counties identified using the portfolio holdings

of institutions located within the county. For each of the ten counties, we report the

proportional holdings of county-level institutions in the aggregate institutional portfolio,

the fraction of institutional observations that are from the county, and the average county-

level CPRATIO. A large fraction of the institutions in our sample are located in large

financial centers such as New York, Boston, Chicago, Los Angeles, and San Francisco.

For comparison, in Panel D of Table 1.2, we report the county-level statistics for the ten

largest counties based on the market capitalization of publicly-traded firms located within

the county. About 24% of observations in the sample of publicly-traded firms are from

the largest ten counties, while about 43% of institutional observations are from the largest

11In our robustness section, we show that these results are qualitatively similar when we use stock price
and define a stock as lottery-type if it has below-median price, above-median volatility, and above-median
skewness.
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ten counties. Thus, both firms and institutions exhibit geographical clustering, where the

degree of clustering is greater among institutions.

Table 1.1, Panel C reports county-level summary statistics for the institutional investor

sample. The typical (median) institution assigns a portfolio weight of 5.09% to lottery-

type stocks. However, the distribution of lottery stock portfolio weights is skewed as the

mean is considerably higher (= 9.49%). This evidence suggests that some institutions

may “specialize” and commit substantial portions of their portfolios to stocks with lottery

features. In contrast, the median institution holds nearly 44.50% of its portfolio in non-

lottery stocks that have relatively low volatility and low skewness. The mean institutional

portfolio weight in recent IPOs (firms that went public in the previous quarter) is 0.28%.

When we consider the set of non-local IPOs (firms located more than 250 miles away from

the institutional location), the mean weight is only 0.17%.

The typical institutional portfolio’s size is $279 million. Portfolio concentration, mea-

sured as the Herfindahl index of institutional portfolio weights, has a median estimate of

0.027 and a mean of 0.068. In the typical county we have one observation per quarter, but

the mean is considerably higher (= 3.28).

1.3.3. Stock Option Grants to Non-Executives

Our third main data set contains option grants to non-executive rank and file employees.

We follow the recent ESO literature (e.g., Desai, 2003; Bergman and Jenter, 2007) and

use ExecuComp to obtain estimates of options granted to non-executives. Firms are not

required to disclose details about their stock option programs to non-executive employees

but ExecuComp reports the number of options granted to each of the top five executives

during a year. In addition, for each top executive, ExecuComp variable pcttotopt indicates

the share of their option grant as a percentage of the total number of stock options granted

by the firm during a fiscal year. Using the information on the individual option grants to

top executives and these percentages, we are able to estimate the total number of options
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granted by the firm.

To obtain estimates of option grants to non-executive rank and file employees, we sub-

tract the option grants to executives from the total number of options granted. We obtain

the option grants to top executives using the ExecuComp data and use the method of Oyer

and Schaefer (2004) to estimate the number options awarded to high-level executives not

listed in ExecuComp, but for whom option grants may reasonably have incentive effects.12

The number of employees reported in ExecuComp is used to calculate per-employee values

of option grants. We obtain the number of options granted per non-executive employee by

dividing the total option grants to non-executives by the total number of firm employees

less the estimated number of high-level executives.

We compute the Black-Scholes values of non-executive option grants using the average of

the grant date stock price reported in ExecuComp for all grants in a given firm-year. Option

maturity and risk-free rate of interest are uniformly set to 7 years and 5%, respectively.

Additional details about the construction of the non-executive option grant measure are

available in Spalt (2009).

The initial ESO sample consists of all companies in the ExecuComp database for the

1992 to 2005 period. We exclude firms for which our procedure for identifying incentive-

based option grants is likely to be inaccurate. Specifically, we drop firms with less than 40

employees or less than two reported executives. We further drop all firms in the financial

sector (SIC codes 6000 to 6999) and all company-years in which the value of one of the

independent variables in our baseline regression specification is missing. The resulting data

set has 14,557 firm-year observations for 2,172 unique firms.

We use several firm characteristics as control variables in our empirical analysis. Specifi-

cally, we control for firm size using the log of sales. We account for investment opportunities

using Tobin’s Q (book assets minus book equity plus market value of equity, scaled by to-

12We assume that the number of high-level executives in a firm can be approximated by the square root of
the total number of employees. Further, like Oyer and Schaefer (2004), we assume that a high-level executive
(excluding the top five executives) on average receives 10% of the average number of options granted to a
top five executive.
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tal assets) and research and development expenses (the three year average of research and

development expense scaled by total assets). All balance sheet data for the ESO sam-

ple are taken from Compustat and stock prices and returns data are obtained from the

CRSP-Compustat merged database.

Table 1.1, Panel D reports the summary statistics for the ESO sample. The median

firm in the sample has 5,032 employees, a market capitalization of $1.08 billion and sales of

$1.01 billion. The median Tobin’s Q and R&D expenses are 1.61 and 0.18%, respectively.

A broad-based employee stock option plan exists in 58.38% of firm-years. In a median firm-

year, options are granted on 1.88% of total shares outstanding. The Black-Scholes value

of option grants to non-executive employees is low, with a median value of only $166 per

employee. However, this distribution is skewed and the mean value of $4,103 per employee is

significantly higher. In addition, these option grant estimates are biased downward because

in most firms not all employees are offered options. In the typical county in our sample we

have 1.40 firms per year, while the mean is higher (= 3.51).

1.3.4. IPO Data

Our fourth main data set contains information about all initial offerings of common stocks

during the 1980 to 2005 period. We obtain several attributes of IPOs from the Securities

Data Corporation (SDC), including the offer date, offer price, zip code, initial filing price

range, lead underwriters, and gross spread charged by the underwriters. The founding dates

for the issuing firms and Carter and Manaster (1990) rankings for the lead underwriters are

from Jay Ritter’s web site.13 We obtain closing prices for the first day of trading as well as

first-day trading volume from CRSP.

To be included in the sample, the offering must have a CRSP share code of 10 or 11.

Further, the first day of trading recorded by CRSP must be within three days of the SDC

offer date. In most of our analysis, we require the initial offer price to be above $5, but we

examine the sensitivity of our results when this constraint is relaxed. Our final IPO sample

13The data are available at http://bear.cba.ufl.edu/ritter/ipodata.htm.
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consists of 6,652 firms.

Table 1.1, Panel E reports summary statistics for the IPO sample. The mean first-day

return is 16.55% and there is substantial variation in this measure. It ranges from 0.63%

at the 25th percentile to 21.43% at the 75th percentile. The mean turnover on the first day

of trading is high (= 20.53%) as compared to the daily turnover for the average CRSP firm

(≈ 0.50%). The typical IPO raises $33.05 million and the average firms goes public 8 years

after being founded. 32.41% of the IPO firms in the sample are identified as technology

firms, where following Loughran and Ritter (2004) the technology firm dummy is set to one

for firms with an SIC code of 3570 to 3579, 3661, 3674, 5045, 5961, or 7370 to 7379. In the

typical county among the set of 610 counties in the IPO sample, there is one new public

offering per year.

1.3.5. Other Data Sources

We gather data from several additional sources to construct other variables used in our

empirical analysis. Specifically, we use data from a major U.S. discount brokerage house,

which contain all trades and end-of-month portfolio positions of a sample of individual

investors during the 1991 to 1996 time period.14 We obtain state-level measures of stock

market participation rates from the Federal Reserve Board. These participation rates are

computed from dividend income data reported on IRS tax returns. We obtain annual

state lottery sales data for each state from the North American Association of State and

Provincial Lotteries. We obtain price, volume, return, and industry membership data from

the Center for Research on Security Prices (CRSP). The firm headquarter location data are

from the CRSP-Compustat merged file. Finally, we obtain monthly values of the market

(RMRF), size (SMB) and value (HML) factors from Kenneth French’s web site.15

In our robustness checks, we use the Bushee (1998) classification method to categorize

the 13(f) institutions into quasi-indexers and non-quasi-indexers based on their portfolio

14See Barber and Odean (2000) for additional details about the brokerage data.
15The data library is at http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/data library.html.
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turnover and concentration measures. Specifically, institutions classified as quasi-indexers

have diversified portfolio holdings and low turnover.16

In some of our robustness tests we also use state-level Presidential elections data and

state-level measures of trust and social capital.17 The Social Capital measure is a compos-

ite index of 14 different state-level measures of community participation, including “group

membership, attendance at public meetings on town or school affairs, service as an officer

or committee member for some local organization, attendance at club meetings, volun-

teer work and community projects, home entertaining and socializing with friends, social

trust, electoral turnout, and the incidence of nonprofit organizations and civic associations.”

(Putnam, 2000, pages 290-291).

The Trust variable is based on a question in the General Social Survey that is conducted

biannually since 1974 by the National Opinion Research Corporation at the University of

Chicago. It measures the percentage of survey respondents in the state agreeing with the

statement that “Most people can be trusted.” Both the social capital and trust measures

are available for only one year, but because these measures are relatively stable over time,

we assume that they would be a good proxy for the level of trust and social capital in other

years.

1.4. Choice of a Gambling Proxy

Our testable hypotheses implicitly assume that regional religious composition is an effective

proxy for gambling attitudes. Specifically, motivated by the documented differences in the

teachings of different religious denominations and the evidence from the recent literature, we

assume that people’s gambling propensity would be greater in Catholic-dominated regions

than in Protestant-dominated regions. But before presenting our main empirical results,

we provide further empirical justification for this choice.

16See http://accounting.wharton.upenn.edu/faculty/bushee/IIclass.html. The classification data
corrects the known errors in the institution types data beyond 1997.

17The election data are obtained from David Leip’s web site (www.uselectionatlas.org), while the trust
and social capital data are from Robert Putnam’s Bowling Alone web site (www.bowlingalone.com).
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1.4.1. Main Gambling Proxy: County-Level Religious Composition

Gambling activities in financial markets are very difficult to observe directly. Therefore, we

use the exogenous geographical variation in religion as a proxy for gambling. Religion is

likely to be an effective proxy for studying the implications of gambling on financial market

outcomes because religious background is an important determinant of beliefs and prefer-

ences that influence economic and financial decisions. In particular, religious composition

of a region is likely to be a strong predictor of people’s gambling attitudes and it is unlikely

to be directly related to aggregate outcomes in financial markets.

This geography-based identification strategy is similar to Becker (2007) and Becker,

Ivkovich, and Weisbenner (2010). They study the availability of bank loans and firm pay-

out policies using the concentration of seniors in a geographical region as a proxy for deposit

supply and dividend demand, respectively. Like these two earlier studies, we use the geo-

graphical variation in a demographic variable as the main identification strategy.

Our key gambling proxy is the Catholic-Protestant ratio (CPRATIO) in a given county,

but for robustness, we consider related measures such as the Catholic-Protestant differential

(CPDIFF) as an alternative indicator of local gambling attitudes.18 We also use the county-

level proportions of Catholics and Protestants separately as our gambling proxies to ensure

that we are capturing the distinct effects of skewness and gambling preferences rather than

individual’s risk preferences.19 Additionally, because the gambling attitudes of Catholics

and Jews and of Protestants and Mormons are similar, we extend the definitions of Catholic

and Protestant religious categories to include Jews and Mormons, respectively.

Other socioeconomic attributes such as age, level of education, income, or gender could

18The C − P differential is the difference between the proportion of Catholics and the proportion of
Protestants in a given county.

19Risk aversion increases with religiosity, irrespective of the type of religion. For example, Hilary and Hui
(2009) show that the proportions of Catholics and Protestants have similar aggregate effects on corporate
policies, although Protestants are somewhat more risk averse. In contrast, we expect gambling preferences
to be stronger among Catholics and weaker among Protestants. The differences in the gambling attitudes
of Catholics and Protestants predict opposite effects in our empirical tests and provide greater power to our
identification strategy.
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also potentially serve as a gambling proxy because they are known to influence people’s

propensity to gamble (Kumar, 2009b). However, compared to religion-based measures, these

factors exhibit relatively less geographical variation (e.g., the male-female ratio). Even in

instances in which the demographic variable exhibits significant variation (e.g., income or

education), the direction of the relation between the demographic variables and gambling

is not as clearly established as the relation between religious beliefs and gambling. For

instance, while the propensity to play state lotteries decreases with income, the propensity to

engage in other forms of gambling such as casino gambling and horse race betting increases

with income.

Besides demographic variables, another plausible proxy for gambling behavior in finan-

cial markets is the per capita lottery sales in a region. The lottery sales measure could

reliably reflect the gambling propensity of individuals in a region and it is unlikely to di-

rectly affect financial market outcomes. Unfortunately, lottery sales data for extended time

periods are available primarily at the state-level and this coarseness is likely to consider-

ably diminish the power of our geography-based identification strategy. It is also difficult

to compare lottery sales across regions because state lotteries were introduced at different

times and per-capita lottery sales of all states at a given point in time might not reflect an

equilibrium outcome. Further, lottery sales data at a more disaggregate level (county or zip

code) are available only for a few states for a short time period.

Given these potential limitations of the lottery sales data, we do not use them in our

main tests. However, we use these data to demonstrate that local religious composition

is likely to be an appropriate proxy for people’s gambling propensity. Although previous

studies have already shown empirically that the state lottery adoption policies and lottery

expenditures are influenced by the regional religious composition (e.g., Grichting, 1986;

Berry and Berry, 1990; Diaz, 2000), we perform several empirical tests to confirm that

gambling propensity, as reflected in the popularity of state lotteries, is stronger (weaker) in

regions with higher concentration of Catholics (Protestants). The results from these tests
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are presented in Table 1.3.

1.4.2. Local Religious Composition and Popularity of State Lotteries

In the first test, we examine whether the religious composition of U.S. states influences the

state-level lottery adoption policies. We find that states in which lotteries are legal have

lower concentration of Protestants and higher concentration of Catholics. For example, in

1990, U.S. states with lotteries had 10.37% lower concentration of Protestants and 10.86%

higher concentration of Catholics than states without state lotteries (see Table 1.3, Panel

A).

Next, we present univariate sorting results. Using each of the four religion variables

(PROT, CATH, CPRATIO, and REL), we sort counties into quintiles and compute the

equal-weighted quintile averages of per capita county-level lottery sales. We also measure

the average state lottery age (the number of years since the state lottery adoption year)

for counties in the five quintiles. We find that state lotteries were adopted earlier and that

lottery age is higher in Catholic-dominated regions (see Table 1.3, Panel B). Further, per

capita lottery sales are higher in regions with lower concentration of Protestants and higher

concentration of Catholics. For example, in counties with high concentration of Catholics

(top quintile), per capita lottery sales is $195.51, but in counties with high concentration of

Protestants, per capita lottery sales is only $94.23. Similarly, the state lottery ages in the

highest and lowest CPRATIO quintiles are 24.10 and 3.09 years, respectively.

In the third test, for greater accuracy, we estimate a multi-period probit regression

of lottery existence dummy on various state-level demographics characteristics, including

religion. The lottery existence dummy for a year is set to one if state lotteries are legal in the

state during the year. The sample period is from January 1980 to December 2005. The set

of primary independent variables includes the four religion variables, where we use only one

of the religion variables in each regression specification. Because we use geography-based

religion variables, the set of independent variables also includes county-level demographic
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variables to ensure that the effects we attribute to religion reflect the predominant local

religion rather than other socioeconomic characteristics that may be correlated with religion.

We cluster standard errors at the county level in all these regressions.

The marginal effects from probit regressions are reported in Table 1.3, Panel C (columns

(1) to (4)). We find that the state lotteries are more common in states with higher con-

centration of Catholics and lower concentration of Protestants. For example, the lottery

existence probability increases from the mean of 0.631 to 0.709 when there is a one stan-

dard deviation increase in the Catholic proportion (0.631 + 1.737 × 0.123 = 0.709).20 In

contrast, a one standard deviation increase in the Protestant proportion corresponds to a

1.698× 0.161 = 0.273 decrease in the lottery existence probability.

In the last test, we use county-level lottery sales data for a representative set of states

in year 2005 and estimate several cross-sectional regressions.21 The dependent variable in

these regressions is the county-level per capita lottery sales. The cross-sectional regression

estimates, also reported in Table 1.3, Panel C (columns (5) to (8)), indicate that per capita

lottery sales increases (decreases) with the proportion of Catholics (Protestants). Relative

to the mean per capita lottery sales of $144.68, a one standard deviation shift in CPRATIO

corresponds to 1.65× 21.089 = $34.80 increase in per capita lottery expenditure.

Overall, the lottery sales sorting and regression estimates indicate that gambling atti-

tudes, as reflected in local lottery adoption policies and lottery sales levels, are strongly

influenced by the dominant local religion. Based on this evidence, we conjecture that local

religious composition could serve as an effective proxy for the gambling preferences of local

individuals even in other economic settings. Consequently, we use the county-level religious

composition as a proxy for local gambling attitudes. This choice is based on the observa-

tion that various forms of gambling have positively correlated demand levels and serve as

complements. For example, survey evidence indicates that demand for many other forms

20The standard deviation of state-level CATH and PROT measures are 0.123 and 0.161, respectively.
21These data have been used recently in Coughlin and Garrett (2008) to examine the sensitivity of lottery

expenditures to changes in income. We thank William Goetzmann and Jacqueline Yen for sharing the
county-level lottery sales data with us.
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of gambling are higher in regions in which state lotteries are more popular (e.g., Kallick,

Smits, Dielman, and Hybels, 1979; Clotfelter and Cook, 1989).

It is conceivable that the religious characteristics of a region is correlated with fac-

tors such as the strength of social networks, risk aversion, information sharing propensity,

population growth, growth opportunities, etc. However, it is more difficult to conceive a hy-

pothesis that predicts opposite relations between one of these measures and local Protestant

and Catholic concentration levels. The opposite influence of Catholic and Protestant beliefs

on gambling attitudes is unique and provides greater power to our identification strategy.22

1.5. Main Empirical Results

In this section, we use our religion-based gambling proxy to test the four sets of hypotheses

outlined in Section 1.2. We conduct both univariate and multivariate tests and supplement

them with an extensive set of robustness checks.

1.5.1. Sorting Results

We begin with a series of univariate tests. Using each of the four religion variables (PROT,

CATH, CPRATIO, and REL), we sort firms into quintiles, where these sorts are performed

quarterly for the institutional dataset and annually for others. We then compute the equal-

weighted quintile averages of institutional portfolio weights in lottery-type and non-lottery-

type stocks, the Black-Scholes value of options granted to non-executive employees, and the

first-day IPO return. These sorting results are presented in Table 1.4.

In Panel A, corresponding to each of the four religion measures, we report the average

institutional portfolio weights assigned to lottery-type and non-lottery-type stocks in the

five religion quintiles. The evidence indicates that the mean weight in lottery-type stocks

decreases as the Protestant concentration in a county increases. The average portfolio

weight allocated to lottery-type stocks is 11.90% when the Protestant concentration is low

22As discussed later, we also use the Rajan and Zingales (1998) method in our main empirical analysis to
ensure that our gambling proxy does not merely reflect the effects of certain omitted variables.
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(bottom quintile) and it drops to 6.62% in the highest Protestant quintile. In contrast, the

weight in lottery-type stocks increases with Catholic concentration, although the pattern is

not monotonic. When Catholic-Protestant ratio is the sorting variable there is an increasing

pattern in the average weight allocated to lottery-type stocks. The patterns are opposite

but weaker when we examine the portfolio weights assigned to non-lottery-type stocks.

The relation between local religious composition and the lottery-stock preferences of

institutions is similar to the evidence obtained using the stock holdings of retail investors.

Figure 2 shows the univariate sorting results obtained using the retail brokerage data. Like

the composition of institutional portfolios, the mean retail portfolio weight allocated to

lottery-type stocks increases with Catholic concentration and decreases with Protestant

concentration. This evidence indicates that even though the average gambling preferences

of retail and institutional investors differ (e.g., Kumar, 2009b), they exhibit similar sen-

sitivity to local religious characteristics, which are likely to capture the local gambling

“culture”.23 Overall, the institutional sorting results are consistent with our first main hy-

pothesis (H1a) and indicates that institutional gambling tendencies are sensitive to local

religious composition.

We find a similar pattern when we examine the relation between county-level religious

composition and non-executive option grants. The Black-Scholes value of option grants per

employee decreases with Protestant concentration and increases with Catholic concentration

(see Table 1.4, Panel B). For example, the average Black-Scholes value of option grants in

the lowest Protestant quintile is $10,864 and it is only $1,422 in the highest Protestant

quintile. Like the institutional lottery weight results, the sorting results are non-monotonic

and weaker when we sort using the Catholic concentration measure. However, in unreported

results, we find a monotonic pattern when we examine medians. The ESO sorting results are

consistent with the hypothesis that individuals whose religious beliefs discourage gambling

are less likely to find option-based compensation attractive. Alternatively, managers may

23See Kumar (2009b) for additional evidence on the relation between religious composition and the propen-
sity to invest in lottery-type stocks. In this paper, we partially replicate those results for completeness.
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be less inclined to offer compensation schemes with gambling-like payoffs to employees in

regions where religion-based local social norms condemn gambling. Overall, the ESO sorting

results are consistent with our second main hypothesis (H2a).

In the last set of univariate tests, we focus on the first-day IPO return. These results, also

reported in Panel B, indicate that the mean first-day IPO return decreases monotonically

with Protestant concentration and increases with Catholic concentration. But again, the

pattern is non-monotonic, and exhibits an almost monotonically increasing pattern when

Catholic-Protestant ratio is the sorting variable. For example, when the average Protestant

concentration increases from 7.89% to 40.22% across the extreme quintiles, the average

first-day IPO return decreases from 20.05% to 13.85%. Similarly, the average first-day

IPO return increases from 13.79% to 18.46% across the extreme Catholic-Protestant ratio

quintiles. These univariate sorting results are consistent with our third main hypothesis

(H3a).

The consistency in the patterns in the univariate results across the three distinct eco-

nomic settings is striking. In all three instances, the results exhibit a strong monotonic

pattern when the Protestant concentration measure is the sorting variable and an increasing

but non-monotonic pattern when the Catholic concentration measure is the sorting variable.

The patterns with the religiosity measure weakly reflect the sorting results obtained using

the Protestant concentration measure. Taken together, the univariate sorting results are

consistent with our key conjecture that regional religious beliefs influence financial market

outcomes through their impact on gambling attitudes of local individuals.

1.5.2. Regression Model and the Choice of Independent Variables

To examine whether the significance of the sorting results remain when we account for other

known determinants of aggregate market outcomes, we estimate a series of multivariate

regression models. We use the same empirical framework in the first three settings that we

examine. The dependent variable in these regressions is one of the following three variables:
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(i) portfolio weight in lottery-type or non-lottery-type stocks, (ii) Black-Scholes value of

non-executive employee stock option (ESO) grants, and (iii) first-day IPO return. The

key independent variable is one of the four religion variables, where we assume that these

geographic measures of religious concentration would proxy for religion-based differences in

gambling attitudes.

We use multiple religion variables to ensure that we are capturing the gambling atti-

tudes of local individuals rather than other related aspects of their behavior such as risk

aversion. In particular, Hilary and Hui (2009) use the fraction of religious inhabitants per

county as a proxy for risk aversion and show that this variable influences corporate policies

of firms with headquarters in this location. Because religiosity and our gambling proxy

(CPRATIO) are positively correlated, the effects that we document might reflect the level

of religiosity, and therefore risk aversion, rather than the differences in the gambling atti-

tudes of Catholics and Protestants. We address this issue in several ways. First we report

all our regression estimates with the level of religiosity as the main independent variable

and examine whether there is a consistent relation between the dependent variables and the

level of religiosity. Second, we use the proportion of Catholics and Protestants as separate

independent variables to demonstrate that their influences on gambling attitudes differ.24

Third, we include the level of religiosity as an additional control variable when CPRATIO

is the key independent variable.

Variation in religious concentration across the U.S. may also be correlated with other

geographic characteristics beyond risk aversion that can influence our main dependent vari-

ables. In particular, since Catholics and Protestants cluster in certain geographical areas,

some specific characteristics of those areas might be correlated with our financial outcome

variables.25 Several studies at both the micro- and macro-levels have examined the effects

24In contrast, Hilary and Hui (2009) find qualitatively similar results with the Protestant and Catholic
concentration measures as with the overall level of religiosity.

25State level factors that are unobserved or hard to measure could include, for example, statewide welfare
policies that would influence background risks of state residents and consequently their propensity to gamble.
Factors that may be correlated with both our religion measures and dependent variables at the county level
could be related to the ancestry of the local population, historical agglomeration patterns, as well as local
social networks and customs.
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of religion on economic and social outcomes, considering both general religiosity and differ-

ences between denominations.26 The difficulty of establishing causality has been the subject

of much debate in this literature, and it is a challenge that is also relevant for our study.

For example, Catholics are concentrated in more urban areas, where more firms tend

to be located and where growth opportunities may be higher. Further, religious affiliation

is known to be associated with many social and economic outcomes that could themselves

impact employee compensation, portfolio choice, and the initial pricing of IPO firms that

we examine in this paper. For example, Catholics in the United States tend to have higher

wages and exhibit greater upward mobility (Keister, 2003, 2007). Catholics also have par-

ticularly high marriage rates, high rates of marital stability, and low divorce rates (Lehrer

and Chiswick, 1993; Lehrer, 1998), and these patterns are likely to facilitate wealth accu-

mulation as well as attitudes toward gambling. In addition, religious background affects

attitudes toward education and educational attainment (Darnell and Sherkat, 1997; Lehrer,

1999), which in turn may shape career opportunities, as well as stock market participation

rates and financial sophistication.

Religious background is also known to be correlated with factors such as political af-

filiation and trust, which are known to influence investment decisions as well as broader

economic decisions (e.g., Guiso, Sapienza, and Zingales, 2003, 2006, 2008). In particular,

Glaeser and Ward (2006) show that Catholics have a greater propensity to vote for the

Democratic Party. These differences in political preferences could be correlated with other

personality traits and attitudes that may affect gambling behavior. Catholics are also more

trusting (Guiso, Sapienza, and Zingales, 2003) and may therefore exhibit a greater propen-

sity to gamble with financial instruments because they may believe that they are less likely

to be cheated. Further, if people gamble for entertainment, (e.g., Dorn and Sengmueller,

2009), gambling activities might be more prevalent in regions with higher social capital

where people interact more and spend more time together in social activities (Putnam,

26Guiso, Sapienza, and Zingales (2003) is a recent example and includes an excellent review of prior
literature in this area. Also, see Iannaccone (1998) and Lehrer (2009).
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2000).

We address these potential concerns about omitted variables in two primary ways. First,

we explicitly control for geographic variation in income, education, family structure and

marital status, and other demographic characteristics that are related to religion and may

themselves influence the financial market outcomes we examine in this study. In addition,

we control for urban location, and in some cases include additional dummy variables for the

largest metropolitan areas in the country to control for the possibility that our measures

of religious concentration merely capture a “big city” effect. We also consider additional

control variables appropriate to the chosen setting, which are derived from the prior research

in that setting. The set of additional control variables typically includes firm or institutional

characteristics. Further, religious beliefs have been related to a number of demographic

factors such as age, education, minority status, income, gender, and marital status (e.g.,

Iannaccone, 1998; Lehrer, 2009). These demographic variables may be related to gambling

activities directly (e.g., Kumar, 2009b) and, therefore, we control for several demographic

variables in all our regressions.

Second, in spite of having a large number of control variables in our regression speci-

fications, the additional demographic and geographic control variables may be incomplete

or inadequate as controls for other geographic characteristics. To account for the effects of

those unobserved variables, we employ a difference-in-differences estimation method similar

to Rajan and Zingales (1998). This approach allows us to employ geographic fixed effects

while testing for differential effects across firms within a chosen geographical region (e.g.,

states or counties) that are consistent with our gambling hypotheses. These tests enable

us to fully control for unobserved regional differences even though our main variables of

interest are at the regional-level and relatively constant over time.

Specifically, we include either state or county fixed effects in our baseline regressions

along with additional interaction terms. The collinearity between the religion variables and

the geographical dummies prevents us from estimating the baseline regressions with religion
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variables along with additional state or county fixed effects. By introducing the interaction

variables, we are able to circumvent this problem and can test the key gambling hypotheses

while controlling for the unobserved geographical heterogeneity. We define the interaction

variables using the religion variables and other variables that are ex ante associated with

higher propensity to gamble. The interaction terms test the hypothesis that the effects

of variables known to be associated with higher levels of gambling are stronger when the

religion variables predict a higher gambling propensity among the local population. Since

we use geographical fixed effects, the results from this estimation procedure cannot reflect

unobserved heterogeneity at the state or county level.

In addition to the demographic controls and geographic dummies, we employ time (year

or quarter) dummies to control for the time variation in the cross-sectional mean levels of

our dependent variables. Because our religion variables also exhibit trends over time, we

want to guard against the possibility that our regression estimates simply reflect unrelated

time trends in the dependent variable and the primary independent variables. Last, we

include industry dummies in the IPO and ESO regressions to control for industry effects

that might not be captured by the other control variables. And we include institutional

type dummies in the institutional holdings regressions to account for known differences in

the stock preferences of different types of institutions.

With the exception of the ESO setting, we use a pooled ordinary least squares (OLS)

specification with fixed effects and control variables mentioned above. To estimate the

ESO regressions, we use a Tobit specification because a significant number of firms do not

have a broad-based employee stock option plan and, thus, the dependent variable assumes

a value of zero.27 In all specifications, we use heteroskedasticity-robust standard errors.

Additionally, because the religion variables are measured at the county-level, we cluster

standard errors by county in all our regressions.

27We also estimate the ESO regressions using OLS and find qualitatively similar results. For brevity, we
do not report those results.
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1.5.3. Institutional Lottery-Stock Weight Regressions Estimates

In our first set of multivariate tests, we examine the gambling preferences and portfolio

decisions of institutional investors. We estimate OLS regressions in which the dependent

variable is the lottery-stock weight in an institutional portfolio at the end of a certain

quarter. The set of explanatory variables includes the religion variables and the demographic

characteristics of the county in which the institution is located. In addition, we consider

two institutional characteristics: (i) portfolio size, which is defined as the market value of

the total institutional portfolio; and (ii) portfolio concentration, which is defined as the

Herfindahl index of the institution’s portfolio weights. In all our regressions we also include

quarter and institution type dummies and cluster standard errors by county.

Since our hypothesis may not apply to very large institutions, we consider a sample

of small and moderate-sized institutions and exclude very large institutions. Table 1.1,

Panel C and Table 1.2, Panel B provide details of this sample. The regression estimates are

presented as specifications (1) to (4) in Table 1.5, Panel A. Consistent with the evidence from

the univariate sorts, we find that PROT has a negative coefficient estimate. In contrast,

when CATH is the main independent variable, it has a significantly positive coefficient

estimate. Likewise, when CPRATIO is the main independent variable, it has a positive and

significant coefficient estimate. The coefficient estimate is also positive and statistically

significant when the overall religiosity level REL is the main independent variable, which

reflects the joint preferences of Catholics and Protestants. This evidence indicates that the

preferences of institutions located in Catholic regions determine the overall institutional

preferences.

The coefficient estimates of religion variables are significant in economic terms. For

example, a one standard deviation shift in CPRATIO corresponds to a 0.424×1.65 = 0.670%

increase in the weight assigned to lottery-type stocks.28 Relative to the mean lottery-stock

weight of 9.49%, this represents an economically significant 100 × 0.670/9.49 = 7.37%

28To improve readability, we multiply the coefficient estimates of CPRATIO in Table 1.5 by 100.

31



increase.

Specifications (5) to (8) in Table 1.5, Panel A, show the results from similar regressions,

where the portfolio weight allocated to non-lottery-type stocks is the dependent variable.

These regression estimates exhibit an opposite pattern. We find that institutions located in

Protestant regions overweight non-lottery-type stocks, while institutions in Catholic regions

underweight these stocks. The coefficient estimates of CPRATIO and REL are similar to

the estimates of CATH, which again indicate that gambling preferences of institutions in

Catholic counties dominate the overall institutional gambling preferences.

For robustness, we consider an alternative set of lottery-type stocks. Motivated by the

conjecture in Barberis and Huang (2008), we assume that IPOs offered in the most recent

quarter would be perceived as lottery-type stocks. We re-estimate institutional regressions

with the portfolio weight in recent IPOs as the dependent variable. We consider the portfolio

weight in all IPOs and also the weight only in the subset of IPOs that are non-local (i.e.,

IPOs that are located at least 250 miles away from the institutional location). The results

are reported in Table 1.5, Panel B.

Similar to the results with lottery-stock weights, we find that institutions in high CPRA-

TIO regions allocate a larger weight to recent IPOs. This evidence does not simply reflect

the fact that there are more IPO firms in regions with high CPRATIO because we find

qualitatively similar results when the dependent variable is the portfolio weight in non-local

IPOs. These results indicate that the institutional propensity to hold lottery-type stocks is

influenced by the local religious composition and are consistent with our first institutional

gambling preference hypothesis (H1a).

To gather additional support for this hypothesis, we examine the gambling behavior of

very large institutions explicitly. Table 1.5, Panel C presents the institutional regression

estimates for the subsample of very large institutions. Consistent with our conjecture that

the largest institutions are unlikely to be influenced by local gambling norms, we find that

the coefficient estimates of religion variables have the appropriate signs but are significantly
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weaker in magnitude and are statistically insignificant.

While these baseline results show a significant relation between our religion measures

and the portfolio choices of institutional investors, we perform the same analysis on various

subsamples of institutions to further confirm that the local religion measures proxy for local

gambling propensity and not some unobserved institutional attributes. The subsample

results are summarized in Panels D and E of Table 1.5. We first examine whether the

baseline results are sensitive to our specific definition of very large institutions. We find that

the coefficient estimates of CPRATIO and its statistical significance are very similar to the

baseline results when we exclude very large institutions based on the following alternative

definitions: (i) the set of the 100 largest institutions by portfolio size in a given quarter, (ii)

institutions with above median portfolio size across all institutions in a quarter, and (iii)

institutions with portfolio size in excess of $1 billion.

Next, we split the sample into subsamples based on institutional characteristics that

are ex ante associated with more speculative portfolio decisions by institutional managers.

If our religion measures truly reflect gambling attitudes, their effects should be stronger

in settings in which there is a greater latitude or incentive to speculate and “gamble”. In

specifications (4) and (5), we divide the institutional sample based on portfolio concentra-

tion because institutions with more concentrated portfolios are more likely to speculate or

gamble. Consistent with this conjecture, we find that the effects of PROT, CATH and

CPRATIO are notably stronger for the subsample of institutions that hold concentrated

portfolios. The coefficient estimates of each of the three religion variables are approximately

three times as strong in the subsample of institutions with concentrated portfolios than in

the diversified institutions subsample.

We also perform a similar split sample analysis based on institution type, noting that

banks and insurance companies tend to invest more conservatively than investment com-

panies, independent investment advisors, and other institution types. Consistent with this

prior evidence, we find difference between the strengths of the religion variables across
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the subsamples. The coefficient estimates of religion variables are strongly significant with

the expected signs in the subsample of “aggressive” institutions (i.e., independent invest-

ment advisors, investment companies, and others). However, among “conservative” insti-

tutions (i.e., banks and insurance companies), the coefficient estimates of PROT, CATH,

and CPRATIO reverse signs although the magnitudes of the coefficient estimates are weak.

These patterns are similar when we use non-lottery portfolio weights as the dependent

variable (see Panel E).29

In the next set of subsample tests, we consider institutions that are identified as quasi-

indexers and non-quasi-indexers according to the Bushee (1998) institutional classification

method. Quasi-indexers hold well-diversified portfolios and follow buy-and-hold type trad-

ing strategies, while non-quasi-indexers, in contrast, hold concentrated portfolios and trade

actively. We find that the coefficient estimates of the religion variables are statistically

significant only for the subsample of non-quasi-indexers. The local religious composition

does not have a significant effect on the portfolio decisions of quasi-indexers.

In our final set of subsample tests, we split the sample into two using the time of

observation: fourth quarter observations and observations in the first three quarters. These

tests are motivated by Brown, Harlow, and Starks (1996), who find that performance-based

incentives induce under-performing managers to “gamble” by investing in more volatile

stocks at the end of the year. Consistent with their incentive-based conjecture and with our

conjecture that religious background generates variation in gambling propensity, we observe

somewhat stronger estimates for the religion variables in the fourth quarter subsample. This

result also holds when the dependent variable is non-lottery portfolio weights, as reported

in Panel E. Overall, the subsample results support our institutional gambling preference

hypothesis (H1b) and indicate that the effect of local religious composition on portfolio

decisions is stronger on institutions that are expected to exhibit a stronger propensity to

29Institution types reported by Thomson Reuters are unreliable after 1997. However, the type code errors
are more common among institution types 3, 4, and 5 (Lewellen, 2011). Because we group these types
together in the “Aggressive” subsample, our results are not sensitive to type coding errors. Nevertheless, to
be conservative, we repeat our analysis with the observations only through 1997 and, in unreported analysis,
we find qualitatively similar results.
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invest in lottery-type stocks.

1.5.4. Additional Robustness of Institutional Regression Estimates

We conduct a series of additional tests to ensure the robustness of our institutional regression

estimates. We consider several variations of our main institutional regression specification,

estimate the institutional regressions for different subperiods, include additional control

variables and use geography-based subsamples. These results are summarized in Table 1.6,

Panel A, where for brevity, we focus only on the CPRATIO estimates.

First, we control for the overall level of religiosity in the county. We find that our

results are qualitatively unchanged. The CPRATIO estimates are similar to the baseline

estimates and the unreported coefficient estimates of REL variable are statistically insignif-

icant. Third, we control for the industry preferences of institutions. We add industry

concentration measured as the Herfindahl index of 48 Fama and French (1997) industry

weights as an additional independent variable and re-estimate the lottery and non-lottery

weight institutional regressions. We find that the coefficient estimates of CPRATIO remain

similar to the baseline estimates.

In the next specification, we reproduce our OLS results using a two-stage least squares

(2SLS) approach using the three-year lagged value of the religion values rather than the

concurrent value. This check ensures that our results are not subject to an omitted variable

bias. Using lagged values as instruments also allows us to address the issue of causality. We

find that the 2SLS estimates are very similar to the OLS estimates.

Next, we use an alternative definition of lottery-type stocks that includes stock price and

find qualitatively similar results.30 Our results are also robust to the exclusion of institution

type dummies, using the difference between CATH and PROT rather than their ratio, and

extending the definitions of PROT and CATH to include Mormons and Jews, respectively.

Because we are interested in examining the effects of gambling propensity, we also consider

30Stocks with below median price in addition to above median volatility and above median skewness are
defined as lottery-type stocks.
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per capita state lottery sales as an alternative to the religion variables. Consistent with the

gambling hypothesis, the lottery sales variable has a positive but insignificant coefficient

estimate. Moreover, it does not affect the CPRATIO estimate when we include both gam-

bling proxies in the regression specification. This evidence indicates that our county-level

religion measures capture gambling propensity more accurately than the state-level lottery

sales measure.

When we divide the sample into sub-periods, we find that the effect of the religion

variables reverses in the early part of the sample. Further investigation suggests that this

opposite effect is mostly concentrated among banks and insurance companies that domi-

nated the institutional investor sample in the earlier years. Next, to ensure that our results

are not driven by institutions in any particular geographical region, we perform our regres-

sions on various regional subsamples: excluding California, and excluding in turn each of

the four Census regions (Northeast, Midwest, South and West). Overall, the results are

robust and support our institutional gambling preference hypothesis.

In the next set of robustness tests, we investigate whether state-level omitted variables

correlated with our religion variables influence our results. Specifically, we introduce state-

level measures of social capital and trust into our set of control variables. In addition, we

include a dummy variable that equals one if more people in a state voted for the Repub-

lican Party in the recent Presidential elections. We find that the coefficient estimates of

CPRATIO weaken but remain significant at the 10% level even when we include all three

state-level controls in the regression specification. However, our results are stronger when

we focus on the latter part of the sample period.

In our last test, we test an alternative hypothesis motivated by Baker, Bradley, and

Wurgler (2010), who posit that common financial industry benchmarking practices provide

large institutional investors incentives to hold high beta stocks. Although it is not clear why

these benchmarking practices would vary systematically with local religious environment, we

include the average portfolio beta measured using past 48 monthly returns as an additional
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independent variable in the institutional regression specification. We find that the coefficient

estimate of CPRATIO becomes weaker in magnitude but remains statistically significant.

This evidence indicates that our findings do not reflect common industry practices that may

motivate some institutions to increase portfolio betas.

1.5.5. Estimates with State and County Fixed Effects

In spite of our large number of control variables, it is still possible that other geographical

factors correlated with the religion variables drive our main results. To ensure that our

results are robust to such concerns about omitted variables, we estimate the institutional

portfolio weight regressions using the Rajan and Zingales (1998) method. In addition to

year and institutional type dummies, we include state or county dummies in the regres-

sion specification. In the county fixed effects regressions, we exclude all variables that are

measured at the county level.

Our regression specifications also include interaction variables between various institu-

tional attributes and CATH, PROT, CPRATIO, or REL variables. We consider three in-

stitutional attributes, including portfolio concentration, an “aggressive” institution dummy

that is set to one for all institutions except banks and insurance companies, and a non-

quasi-indexer dummy that is set to one for institutions that hold concentrated portfolios

and trade actively (Bushee, 1998). Institutions with these attributes are expected to exhibit

a stronger propensity to hold lottery-type stocks. Our regression estimates test whether

these institutions exhibit even stronger propensity to hold lottery-type stocks when they

are located in counties in which the local propensity to gamble is stronger.

The regression estimates are reported in Table 1.6, Panels B and C. We find that in both

state and county fixed effects specifications, the coefficient estimates of all three interaction

terms are statistically significant and have the appropriate signs. They are positive in the

lottery weight regressions (Panel B) and negative in non-lottery weight regressions (Panel

C). The estimates are also significant economically.
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For example, consider institutions located in counties at the 25th and 75th CPRATIO

percentiles, respectively. The portfolio concentration interaction estimate in the state fixed

effects regression in Panel B indicates that a one standard deviation increase in portfolio

concentration is associated with a (1.63 − 0.25) × 1.820 × 0.150 = 0.376% higher lottery

weight for an institution located in a 75th CPRATIO percentile county than in a 25th

CPRATIO percentile county. Relative to the mean lottery stock weight of 9.49%, this rep-

resents an economically significant 3.97% weight differential. In the county fixed effects

regression, the average portfolio weight differential between institutions in the two counties

is (1.63−0.25)×2.306×0.150 = 0.477% and, thus, even more pronounced. Taken together,

these results from Rajan and Zingales (1998) type regressions provide strong support for

our gambling hypotheses and confirms that our results are not driven by unobserved geo-

graphical heterogeneity.

1.5.6. Impact of Institutional Clustering in Large Counties

There is a strong concentration of institutions in a few counties and financial centers such as

New York, Boston, Chicago, Los Angeles, and San Francisco (see Table 1.2). These urban

regions also have high levels of CPRATIO. In this section we demonstrate that our results

are not somehow mechanically induced by geographical clustering of institutional investors

in a few large counties and financial centers.

In the first test, we extend the baseline regression specification and include a dummy

variable that is set to one for institutions located in one of the largest counties. If there are

significant differences in the lottery stock preferences of institutions located in large financial

centers and other counties, those differences will be captured by this dummy variable. In

particular, we can test the alternative conjecture that institutions with large holdings in

lottery-type stocks are located in large financial centers that have high CPRATIOs and the

institution-location matching does not necessarily reflect local gambling norms. We define

the large county dummy in four different ways. In the first three tests this dummy variable
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is set to one if an institution is located in one of the 5, 10, or 15 largest counties defined

using total county-level institutional holdings as reported in Table 1.2.31 We also define a

financial center dummy that is set to one for institutions located in any county in the New

York, Boston, Chicago, Los Angeles, and San Francisco metropolitan regions.

Table 1.6, Panel D presents the results, where for conciseness we report only the CPRA-

TIO estimates and the dummy variable estimates when applicable. The estimates in specifi-

cations (1) to (4) show that our main results are not induced by the clustering of institutions

in a few dominant counties. The coefficient estimate of CPRATIO and its statistical signifi-

cance is largely unchanged when we control for the largest 5, 10, or 15 counties, or when we

use a financial center dummy. We also find that the dummy variable estimates are always

insignificant, which indicates that there are no significant differences between the average

lottery weights of institutions in large counties and other counties.

As an alternative way to demonstrate that our results are not driven by institutional

clustering in a few large counties, we exclude all institutions located in New York, which

is the largest financial cluster in our sample and has a high CPRATIO (2.92 versus 0.68 in

the median county). Although we lose about 20% of our observations, the coefficient esti-

mate and statistical significance of CPRATIO in institutional regressions remain essentially

unchanged. Our results are also robust when we exclude the five largest counties from the

sample, which represent about 36% of all observations.

In the last and particularly stringent series of tests, we re-estimate the Rajan and

Zingales (1998) regressions with county fixed effects using a sample of institutions that

does not contain institutions located in the five largest counties. Although our sample

size decreases substantially, the coefficient estimates of the interaction terms remain highly

statistically significant and are very similar to the full sample results reported in Panels B

and C.

Overall, these subsample results with geography-based controls indicate that the in-

31The counties ranked 11 to 15 are: Harris county, TX; Fulton county, GA; Hennepin county, MN;
Hamilton County, OH; and Delaware county, PA.
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stitutional regression estimates are robust to a large number of variations to the baseline

specification. In particular, our results are not driven by clustering of institutions in a few

large counties and financial centers.

1.5.7. Employee Stock Option Plan Regression Estimates

In this section, we estimate multivariate regressions to test whether the observed univariate

relation between county-level religious composition and stock option grants to non-executive

employees is robust to controlling for other known determinants of broad-based employee

stock option plans. The dependent variable in these ESO regressions is the natural loga-

rithm of the Black-Scholes (BS) value of option grants to non-executive employees.32 As

before, the set of independent variables includes firm characteristics as well as demographic

characteristics of the county in which a firm is located. Motivated by Spalt (2009), the

firm-level control variables include size defined as the log of sales and investment oppor-

tunities as proxied by Tobin’s Q and R&D expenses. In addition, we include year and

industry dummies in the ESO regression specification and cluster standard errors at the

county level. Because roughly half of the firms in the sample do not have a stock option

plan, we estimate Tobit regressions and report marginal effects of all independent variables

computed at their respective means.

The full-sample regression estimates are presented in Table 1.7, Panel A. In specifications

(1) to (4) we regress the per-employee option value on each of the religion measures plus the

firm-level controls. Consistent with the findings from the univariate sorts, we find that the

PROT coefficient estimate is significantly negative. In contrast, in the specifications that

include CATH, the coefficient estimate of CATH is positive and statistically significant.

Likewise, when we use CPRATIO as the primary independent variable, consistent with

the univariate pattern, the CPRATIO coefficient estimate is positive and significant. The

estimate of REL is negative but statistically weak.

Specifications (5) to (8) show the results of similar regressions where we add other

32We use the log transformation because the distribution of the dependent variable is skewed.
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county-level demographic variables associated with the firm’s location. When these vari-

ables are included, the estimates for the religion variables weaken slightly, but have the

expected signs and remain mostly significant. In particular, the coefficient estimate of our

main variable CPRATIO remains statistically and economically significant. A one standard

deviation increase in CPRATIO is associated with a 0.107 × 1.65 = 0.177 increase in the

log Black-Scholes option value. Relative to the mean value of 4.24, this represents a 4.16%

increase in the log BS option value. In dollar terms, this value translated into an increase

in the mean BS value from $4,103 to $4,895, which is a 19.31% increase.33

In the next set of tests, we examine whether the religion variables proxy for other

neighborhood factors such as local labor market characteristics and social interaction effects

that are known to influence option grants to non-executive employees (Kedia and Rajgopal,

2009). Motivated by their study, we enhance the ESO regression specification by including

five neighborhood variables that are measured for the metropolitan statistical area (MSA).

Specifically, the tight labor market dummy is set to one if the MSA unemployment rate is

higher than the average MSA employment rate; Local beta is the firm’s exposure to a local

return index, which is computed using the Pirinsky and Wang (2006) method; State-level

non-compete enforceability index is from Garmaise (2010); Market-adjusted MSA return

is the median 12-month return of all firms headquartered in the MSA; Industry cluster

dummy is set to one for firms that are located in MSAs with an industry cluster;34 and

Option grants at other firms in the MSA is the average Black-Scholes value of option grants

at other firms located in the MSA.

The regression estimates from the extended specifications are presented in Table 1.7,

Panel B. To facilitate comparison with prior results, in columns (1) and (3), we report esti-

mates from specifications similar to those used in the Kedia and Rajgopal (2009) study.35

33The new value of the option grant is computed as exp(ln(4103)+0.177) = $4,895.
34We use the same definition of industry cluster as in Kedia and Rajgopal (2009). It is an MSA-level

dummy variable that takes a value of one if an industry makes up more than 10% of the MSA’s market
capitalization and firms from that industry in that MSA make up more than 10% of the industry’s total
market capitalization. Industries are based on two-digit SIC codes.

35Our empirical method is slightly different from Kedia and Rajgopal (2009). Unlike their study, we use
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Consistent with their evidence, we find that non-executive option grant levels are higher

among firms that have higher local betas, are located in MSAs in which option grants

are more common, or are located in states with weaker non-compete agreements. Fur-

ther, similar to their results, the unreported demographic variable estimates indicate that

more options are granted to non-executives in firms located in counties with more educated

individuals.

When we include CPRATIO in the regression specification (see columns (2) and (4)),

it has a significantly positive coefficient estimate. The estimates of neighborhood variables

remain qualitatively similar, although the statistical significance of some variables weaken.

In particular, the coefficient estimate of “Option grants at other firms in the MSA” becomes

insignificant. We also estimate the ESO regression separately for low and high CPRATIO

sub-samples (see columns (5) and (6)) and find that neighborhood variables have significant

estimates only in the high CPRATIO sub-sample. This evidence indicates that neighbor-

hood factors have a stronger effect on non-executive option grants when the local Catholic

concentration is higher and the Protestant concentration is lower.

The ESO regression estimates from these extended specifications indicate that preva-

lence of certain religious beliefs could drive the social interaction effects that are known

to influence option grants. In particular, the local “culture” might be shaped by the reli-

gious composition of that region, which in turn could influence the option grant policies of

all firms located in the region. To further examine the sensitivity of our baseline results,

we consider an alternative measure of option grants (the annual number of stock option

grants per employee) and an alternative estimation method (OLS instead of Tobit). For

this estimation, we only consider the subsample of firms that have an employee stock option

plan. We find that our results are not affected by using these alternative specifications (see

Table 1.7, Panel B). Overall, the results from the ESO regressions are consistent with our

hypothesis H2a, which conjectures that religion-induced gambling attitudes influence stock

a Tobit specification and use the Black-Scholes value of option grants per employee instead of number of
option grants scaled by shares outstanding.
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option grants to non-executive employees.

Similar to our previous analysis of institutional stock holdings, we look for further con-

firmation that the observed effect of religion measures is due to their influence on gambling

attitudes. We first re-estimate the ESO regression for volatility-based subsamples. Each

year we divide firms into high and low subsamples based on the median level of volatility,

which is reported as Sigma in ExecuComp and is computed using the monthly stock re-

turns over the prior 60 months. As the return volatility of the underlying stock increases,

stock options are likely to become increasingly attractive to employees with preference for

skewness. Thus, our proxies for gambling preferences should yield stronger results in the

high volatility subsample.

The subsample results are summarized in Table 1.7, Panel C. Consistent with our second

employee gambling preference hypothesis (H2b), we find that the coefficient estimates of

PROT, CATH and CPRATIO are all statistically significant in the high volatility subsample

but insignificant or weaker in the low volatility subsample. We find similar results when we

consider size-based subsamples. In particular, the CPRATIO coefficient estimate is stronger

for the small firms subsample for which local cultural factors are more likely to influence

option grant policies and the headquarter location would be a good proxy for the location

of the majority of the workforce.

We also form subsamples based on county-level measures of income and education.

The motivation for this exercise is that the relation between the Black-Scholes value of non-

executive option grants and the religion variables would be stronger in counties in which the

average county population characteristics reflect employee characteristics more accurately.

Compared to non-employees, firm employees are likely to possess higher education levels

and earn higher salaries. Thus, the cross-sectional relation is expected to be stronger in

the high education and high income sub-samples. Consistent with this conjecture, we find

that the coefficient estimates of the religion variables are stronger in the high education

and high income samples, while weak and insignificant in the low income and low education
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subsamples.

1.5.8. Robustness of Employee Stock Option Plan Regressions

We examine the robustness of these ESO results using several additional tests. The results

from these robustness tests are summarized in Table 1.8, Panel A, where as before, for

brevity, we focus on the CPRATIO estimates. To begin, as with the institutional investor

holdings regressions, we control for the level of religiosity in our CPRATO regressions and

find qualitatively similar results. When we adopt a two-stage least squares approach using

lagged values of the religion variables as instruments, we find that the OLS and 2SLS results

are very similar. The results are also robust when we do not include industry dummies, use

the CPDIFF measure instead of CPRATIO, and extend the definition of PROT and CATH

to include Mormons and Jews, respectively.

Our main results remain significant when we include additional control variables such

as contemporaneous stock return, past two-year stock return, industry volatility, earnings

volatility, and measures of cash constraints (cash balances, cash dividends, cash flow and

leverage). Additionally, we find consistent results when we follow Oyer and Schaefer (2004)

to define an indicator variable for the existence of an ESO plan and then estimate logit

regressions. To control for the differences in option granting policies at the firm-level or

differences in fairness concerns, we include the Black-Scholes value of options granted to

the CEO as an additional control variable and find that the CPRATIO estimate remains

significant.

The results are robust across time periods and in various geography-based subsamples.

When we do not use interpolated religion data and estimate cross-sectional ESO regressions

for the year 1993 (the first year with the ESO data) and year 2000 only, we find that CPRA-

TIO still has significantly positive estimates. We find that the results remain significant

when we exclude technology firms, which are more likely to offer stock option plans to their

employees. We also find that the results are unchanged when we include the Republican
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state dummy, or a measure of social capital and trust.36

In the last set of robustness tests, we estimate state and county fixed effects regressions

using the Rajan and Zingales (1998) method to further investigate the possibility that

omitted geographical variables drive our ESO results. In these regressions, we examine

whether high volatility firms grant more employee stock options if they are located in a

region where the local population has a higher propensity to gamble. We consider the high

volatility measure in the Rajan and Zingales (1998) type regressions because high volatility

firms are more likely to be perceived as gambles by employees due to their higher skewness

(Spalt (2009)). We examine the within-state and within-county differences between high

and low volatility firms by defining an interaction variable between one of the religion

variables and the high volatility dummy. Our key conjecture is that the difference in ESO

grants between high and low volatility firms would be greater among firms located in high

CPRATIO regions.37

The results from the state fixed effects regressions presented in Table 1.8, Panel B

are consistent with our conjecture. The coefficient estimates of interaction terms defined

using PROT, CATH, and CPRATIO are all significant and have the correct signs. These

estimates are also significant economically. For example, increasing CPRATIO by one

standard deviation for a firm with above median stock return volatility increases the number

of granted options by 0.057 × 1.65 × 100 = 9.41%.38 To further test the robustness of our

36To better establish the causal relation between regional religious composition and broad-based option
grants, we collected data on headquarter location changes. We wanted to examine whether the option
grant policy changes when a firm moves from a Catholic region to a Protestant region, and vice versa.
Unfortunately, although there are 195 moves during the ESO sample period, there are only 15 matches
with the set of firms in the ESO sample. The small number of matches prevents us from conducting any
meaningful statistical analysis.

37We estimate these regressions using OLS on the subsample of firms that grant employee stock options.
Because the Rajan and Zingales (1998) method involves the use of fixed effects, we estimate OLS regressions
on the firm-year observations with positive option grants instead of the Tobit model that we use in our
baseline specifications. We do not estimate ESO regressions using Tobit when the model has interaction terms
because of the well-known incidental parameters problem associated with non-linear panel data models, which
would make our estimates biased and inconsistent (Neyman and Scott, 1948; Lancaster, 2000). Further, when
we estimate the ESO model with such a large number of indicator variables and interaction, we face practical
problems with difficulty of convergence in many cases. For example, our Tobit estimation procedure with
state, year, and industry dummies does not converge when we focus on small or large firm subsamples.

38To be conservative, we assume in this calculation that the statistically insignificant coefficient estimate
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prediction, we estimate the state fixed effects regression separately for the subset of small

and large firms. Each year, we define small (large) firms as those with below (above)

median annual sales. Since we assign firms to counties and states by the location of their

headquarters, our estimates are likely to be more precise for small firms. Consistent with

this conjecture, we find that interaction term estimates have larger magnitudes and are

statistically more significant for the subsample of small firms.

When we estimate the ESO regressions using county fixed effects, all coefficient estimates

have the expected signs and they are similar in magnitudes to the state effects regressions,

but only the estimate of CATH is significant. The weak statistical significance is not

surprising because there is limited within-county variation in the option grant policies as

there are an average of only 1.7 firms with ESO plan per county-year.

When we split the sample into large and small firms and re-estimate the county fixed

effects regressions, we again find that the estimates are stronger and consistent with our

gambling hypotheses for the subsample of small firms. All interaction terms are statistically

significant for the small firms subsample. In economic terms, the coefficient estimate of the

CPRATIO interaction term implies that the difference in stock option grants between small

firms with high and low volatility in a county that is at the 75th CPRATIO percentile is

(1.63 − 0.25) × 0.071 × 100 = 9.94% higher than the corresponding difference in a county

that is at the 25th CPRATIO percentile.39

Collectively, the results from these robustness tests indicate that our baseline ESO

regression estimates are robust. We also find strong support for our second ESO hypothesis

(H2b). Further, we demonstrate that the impact of local religious composition on stock

option grant policies is unlikely to be driven by unobserved factors at the state or county

of CPRATIO is zero.
39An alternative explanation for higher ESO grants in high CPRATIO regions is that the Protestant work

ethic might provide more intrinsic motivation to Protestants (Weber, 1905, 1956), while Catholics need
stronger incentives due to their lower intrinsic motivation. The volatility interaction results are inconsistent
with this explanation because it is not clear why the intrinsic motivation levels of Catholics and Protestants
would systematically vary across high and low volatility firms. The intrinsic motivation hypothesis can only
be valid if less motivated Catholics and more motivated Protestants systematically sort into high volatility
firms within counties. While we cannot definitively rule out this possibility, it is not obvious why such a
systematic pattern would arise.

46



levels.

1.5.9. First-Day IPO Return and Turnover Regression Estimates

To test our third set of hypotheses, we use the first-day IPO return as the dependent

variable. The set of independent variables includes the religion measures, the county level

demographic characteristics, and the following determinants of initial day return identified

in the recent IPO literature (e.g., Purnanandam and Swaminathan, 2004; Loughran and

Ritter, 2004; Cliff and Denis, 2004): (i) the size of the offering, defined as the natural

logarithm of the total IPO proceeds; (ii) the Carter and Manaster (1990) rating of the lead

underwriter as a proxy for underwriter reputation;40 (iii) the gross spread charged by the

underwriter; (iv) offer price revision, defined as the percentage revision between the mid-

point of the initial filing price range and the final offer price; (v) a technology dummy that

is set to one for a technology firm; (vi) the average daily return of the CRSP value-weighted

index over the three week period prior to the IPO offer date; and (vii) the age of the issuing

firm, defined as the natural logarithm of one plus the number of years since the founding

date. We estimate OLS regressions with year and industry dummies and cluster standard

errors at the county level.

The estimation results are presented in Table 1.9, Panel A. In specifications (1) to (4)

of Panel A, the dependent variable is the first-day IPO return. We find that the coefficient

estimates of PROT and CATH have the correct signs but they are not statistically signifi-

cant. The coefficient estimate of our key religion variable CPRATIO, however, is significant

both statistically and economically. A one standard deviation increase in CPRATIO cor-

responds to a 0.526× 1.65 = 0.87% higher first-day return. Relative to the mean first-day

return of 16.55%, this is a 5.24% increase. Further, there is a 1.40 standard deviation dif-

ference between the CPRATIO levels across the extreme quartiles. Thus, IPOs offered in

counties that are in the two extreme CPRATIO quintiles would have an average first-day

return differential of 0.526× 1.40× 1.65 = 1.22%. These estimates indicate that differences

40When there are multiple lead underwriters, we use their average reputation.
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in religious composition across counties have an economically significant influence on the

first-day IPO return.

In addition to the first-day return, we examine the effect of local religion on the first-day

IPO turnover in specifications (5) to (8) of Table 1.9, Panel A. First-day turnover can be

interpreted as an alternative measure of speculative interest in an issuing firm’s stock. We

expect the religion-first-day turnover relation to be similar to the religion-first-day return

relation. Consistent with this conjecture, we find that the results from turnover regres-

sions are qualitatively similar to those from the return regressions, although the statistical

significance is weaker. PROT is negatively related to first-day turnover, while CATH and

CPRATIO are positively related to turnover. Taken together, the first-day return and

turnover regression results are consistent with our first IPO hypothesis (H3a).

To test the second IPO hypothesis (H3b), which posits that high local market participa-

tion and strong local bias would amplify the relation between religion and first-day returns,

we re-estimate the IPO regressions for various market participation, retail clientele, and

local bias subsamples. Motivated by the evidence in Campbell (2006), we use income and

education as proxies for stock market participation. For the 1998 to 2005 period, we con-

sider another state-level stock market participation proxy that has been proposed in Brown,

Ivković, Smith, and Weisbenner (2007). It is defined as the proportion of tax returns in

each state that reports dividend income on IRS tax returns.

We also partition the sample based on offer price and first-day turnover to focus on

IPOs in which retail investors are more likely to participate and influence the first-day

return. Retail investors are known to prefer low-priced stocks (e.g., Kumar, 2009b) and

high initial turnover is likely to be a rough indicator of the degree to which investors with

initial allocations of the IPO “flip” the shares to retail or other investors. To capture the

incremental effects of local bias, we obtain state-level measures of local bias using the retail

brokerage data and examine subsamples based on this retail local bias measure.41

41The local bias measure is defined as LB = 1−Dact/Dportf , where Dact is the average distance between
an investor’s location and stocks in her portfolio, while Dportf is the average distance between an investor’s
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The IPO subsample results are summarized in Table 1.9, Panel B. We find that the

coefficient estimates of religion variables are stronger in high income, high education, and

high market participation subsamples. Consistent with our conjecture, we also find that

the IPO regression results are stronger in the low price, small size, and high turnover IPO

subsamples. Further, even with a coarse state-level measure of local bias, we find that the

effect of religion measures is notably stronger in the high local bias subsample. When we

examine subsamples formed on both market participation proxy (income) and local bias,

we find that the results are strongest in the high income, high local bias subsample. These

results provide strong support for our second local bias hypothesis (H3b) and indicate that

the effect of religion on first-day return is stronger among IPOs with stronger retail clientele

and when local stock market participation rate and local bias are high.

1.5.10. Robustness of IPO Regression Regressions

We perform several robustness checks similar to those in the previously discussed settings.

These results are presented in Table 1.10, Panel A. We find that IPO regression results are

stronger when we control for the degree of religiosity in the county. The results remain

strong when we use an instrumental variables specification with a lagged religion variable.

The results are also robust when we exclude industry dummies, use the CPDIFF measure

instead of CPRATIO, or extend the religion variables to include Mormons and Jews. When

we use state lottery sales as an independent variable, we find that it has a weak positive

effect. However, its estimate is no longer significant when we include CPRATIO in the

regression specification.

The subperiod estimates indicate that the IPO regression estimates are strong in the

latter part of the sample and weak in the early half of the sample. The results are mostly

robust in the various geography-based subsamples. The results are weak when California

or the West Census region are excluded, but the results in these geographic subsamples

location and other characteristic-matched portfolios not held by the investor. The state-level local bias
measure is an equal-weighted average of the local bias of brokerage investors located in the state.
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improve considerably in the latter sample period or when we focus on the high retail bias

subsample. The IPO results are unlikely to be driven by unobserved factors at the state

level because when we include state-level controls for political preferences, social capital,

and trust, the CPRATIO coefficient remains significant.

As in the previous settings, we use the Rajan and Zingales (1998) estimation method to

further ensure that our results are robust to unobserved geographical heterogeneity at the

county and state levels. In both county and state fixed effects regressions, we find a positive

coefficient estimate for the interaction between CPRATIO and the technology firm dummy.

Consistent with our gambling hypothesis, this evidence indicates that the first-day return

for technology stocks is significantly higher if the company is located in a high CPRATIO

county. This effect is stronger in regions with stronger local bias, which again supports our

conjecture that local gambling attitudes affect first-day IPO return.

Using counties in the extreme quartiles to illustrate the economic significance of the IPO

results, we find that the difference between the mean first-day IPO return for technology

firms and other firms is (1.63 − 0.25) × 1.158 = 1.62% higher in a county with CPRATIO

at the 75th percentile than in a county with CPRATIO at the 25th percentile. Relative to

the mean first-day return of 16.55%, this reflects a 9.79% difference. These differences are

even more pronounced in high local bias regions or when we estimate the IPO regressions

using county fixed effects.

Overall, these robustness test results provide strong support for our conjecture that

religion-induced gambling preferences of local individuals affect first-day return and turnover

of local IPOs. We are also able to establish that these effects are unlikely to be driven by

unobserved geographical heterogeneity.

1.5.11. Lottery Stock Premium: Fama-MacBeth Regression Estimates

In the last part of the paper, we estimate Fama-MacBeth regressions to estimate the lottery-

stock premium and gather support for our fourth hypothesis (H4). We modify the primary
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regression specification used in Kumar (2009b) to estimate the lottery-type stock premium.

This specification is very similar to the specification used in Ang, Hodrick, Xing, and Zhang

(2009) to examine the pricing of idiosyncratic volatility.

The dependent variable in these regressions is the monthly stock return, while the set

of independent variables includes several stock characteristics and factor exposures as well

as religion related variables. The primary independent variable is the Lottery Stock ×

High Religion interaction term, where one of the four religion variables (PROT, CATH,

CPRATIO, or REL) is used to define the interaction variable. The High Religion dummy

is set to one for firms that are located in regions in which the religion measure is above its

median value. Our main conjecture is that the negative lottery stock premium would be

more negative when a firm is located in a high CPRATIO region. Therefore, the interaction

variable defined using PROT should have a significantly positive estimate, while the CATH

and CPRATIO interaction terms should have significantly negative estimates.

The Fama-MacBeth regression results for the 1980 to 2005 sample period are reported

in Table 1.11, Panel A. When the religion interaction is not included in the specification,

the lottery stock dummy has a significantly negative coefficient estimate. The estimate of

−0.125 (t-statistic = −3.52) translates into an annualized average lottery stock underper-

formance of 0.125 × 12 = 1.50%. When we include Lottery Stock × PROT interaction

term in the specification, consistent with our hypothesis, we find that it has a significantly

positive sign. Similarly, the CATH interaction term has a marginally negative coefficient

estimate and CPRATIO has a strongly negative estimate.

In economic terms, these estimates indicate that when the local clientele exhibits a pref-

erence for lottery-type stocks due to their religious background, the lottery-type stocks earn

significantly lower average return. For instance, when the CPRATIO in a region is above

its median, lottery-type stocks underperform by an additional 0.053 × 12 = 0.64% on an

annual basis. The average annualized underperformance increases from 1.50% to 2.14%.

In contrast, when the PROT measure is above its median value, lottery-type stocks earn
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0.058× 12 = 0.70% higher average annualized return. The average annualized underperfor-

mance of lottery type stocks drops from 1.50% to 0.80%.

Our robustness check results reported in Table 1.11, Panel B indicate that the incre-

mental effect of CPRATIO on the lottery stock premium is robust. We find that Lottery

Stock × High CPRATIO interaction term remain significant when we use the CPDIFF

measure instead of CPRATIO, extend the religion variables to include Mormons and Jews,

use characteristic-adjusted return to measure performance, consider sub-periods, or con-

sider geographic subsamples. The interaction estimates also remain qualitatively similar

when we introduce additional regional controls such as the Republican state dummy and

measures of social capital and trust. Taken together, these results support our lottery-stock

premium hypothesis (H4) and indicate that the magnitude of the negative lottery stock

premium is incrementally affected by the religious characteristics and gambling propensity

of local investors.

1.6. Summary and Conclusion

We use religious background as a proxy for gambling propensity and examine whether geo-

graphical variation in religion-induced gambling norms affects aggregate market outcomes.

We focus on four distinct economic settings in which the existing literature has suggested a

role for gambling and speculative behavior. Our results indicate that in regions with higher

concentration of Catholics relative to Protestants, institutions hold larger lottery-type stock

portfolios, non-executive employees receive larger stock option grants, the initial day IPO

return is higher, and the magnitude of the negative lottery stock premium is higher. These

seemingly unrelated findings are driven by a common gambling-based mechanism. Operat-

ing through this gambling channel, religion influences investors’ portfolio choices, corporate

decisions, and stock returns.

The consistency in the relation between local religious composition and aggregate market

outcomes in multiple settings provides strong support to our gambling-related hypotheses
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and highlights the important role of gambling in understanding aggregate market outcomes.

In broader terms, our empirical evidence contributes to the emerging literature in economics

that examines the interplay between culture and economic outcomes. Because religion is

one of the key cultural attributes, our results indicate that through an influence on gam-

bling attitudes, cultural norms may impact financial markets more strongly than previously

believed.

Our study focuses on economic settings in which the existing literature has already sug-

gested a possible role of gambling and speculation. However, the remarkable similarities

in our results across different economic settings indicate that religious beliefs might be im-

portant in other economic settings and could have an even stronger influence on financial

markets. For example, recent studies in corporate finance indicate that managerial incen-

tives affect corporate policies. It is likely that when offered similar contracts, the religious

background of a manager determines her response to performance-based incentives. There-

fore, through its effect on ethics and values, differences in religious beliefs could have a

significant effect on corporate policies, including capital structure choices.

53



Table 1.1
Summary Statistics

This table presents summary statistics for the various data sets used in the paper. Panel A presents county-

level summary statistics of religion variables and demographic characteristics for all US counties with com-

plete data. Protestants (PROT) is the proportion of Protestant adherents in a county, Catholics (CATH)

is the proportion of Catholic adherents in a county, Catholic-Protestant Ratio (CPRATIO) is the ratio of

Catholics to Protestants, and Religiosity (REL) is the proportion of county population that adheres to any

religion. Income is the median household income in a county. Total population is the total county-level

population in millions. Education is the proportion of county-level population over the age of 25 with a

bachelor’s degree or higher. Male-Female Ratio is the ratio of male to female residents in a county. Married

is the proportion of county households with a married couple. Minority is the proportion of county residents

who are non-white. Age is the median age of county residents. Urban is the proportion of county population

that lives in urban areas. Panel B presents the county-level summary statistics for the counties in the institu-

tional dataset. Panel C shows pooled sample summary statistics of institutional portfolio attributes covering

the 1980 to 2005 period. Lottery stocks are defined as stocks with above-median idiosyncratic volatility

and above-median idiosyncratic skewness levels, while non-lottery stocks have below median volatility and

skewness levels. The volatility and skewness measures are computed using past six months of daily returns.

(Non-) Lottery-Stock Weight is the fraction of the portfolio holdings that is allocated to (non-) lottery-type

stocks. IPO Weight is the average portfolio weight allocated to all firms that went public in the previous

quarter. Non-local IPOs are located at least 250 miles away from the location of the institution. Portfolio

Size is the market value of the total institutional equity portfolio and Portfolio Concentration is the Herfind-

ahl index computed using the portfolio weights. The number of institutions per county-quarter is presented

as summary statistics on the county level. Panel D shows pooled sample summary statistics for the employee

stock option plan sample covering the 1992 to 2005 period. ESO Plan is the percentage of firms with an

employee stock option plan. Options-Shares Ratio is the ratio of stock options granted to the number of

shares outstanding. BS Value per Employee is the Black-Scholes value of non-executive stock options granted

divided by the number of non-executive employees in the firm and BS Value CEO is the Black-Scholes value

of options granted to the firm’s CEO. Sales is the dollar-value of annual firm sales. Tobin’s Q is calculated

as book assets minus book equity plus market value of equity, scaled by total assets. R&D is the three

year average of research and development expense scaled by total assets. Panel E presents pooled sample

summary statistics for IPOs offered during the 1980 to 2005 period. First-Day Return is the return from

the offer price to the closing price on the first day of trading. First-Day Turnover is the turnover on the

first trading day. IPO Proceeds is the total capital raised by the firm through the IPO process. Underwriter

Rank is the Carter and Manaster (1990) rank of the lead manager. Underwriter Spread is the gross spread

charged by the underwriter as compensation for its underwriting services. Offer Price Revision is the price

change from the midpoint of the filing range to the offer price. Pre-IPO Market Return is the average daily

CRSP value-weighted market return during the three week period prior to the offer date. Firm Age is the

age of the firm relative to the founding date. Following Loughran and Ritter (2004), the Technology Firm

Dummy is set to one for IPOs with SIC codes between 3570 and 3579, 3661, 3674, 5045, 5961, or 7370 and

7379.
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Table 1.1 – Continued from previous page

Summary Statistics

Panel A: County-Level Demographic Characteristics (All U.S. Counties)

Variable Mean Median
Std
Dev

10th

Pctl
25th

Pctl
75th

Pctl
90th

Pctl N

PROT (%) 40.43 40.37 18.92 15.17 25.37 53.99 65.26 3,092
CATH (%) 13.21 8.62 14.32 0.56 1.99 19.12 33.54 3,092
CPRATIO 0.60 0.23 1.02 0.01 0.05 0.67 1.50 3,092
REL (%) 56.83 55.86 17.61 34.68 43.93 68.84 81.28 3,092
Income ($) 17,214 16,772 3,807 3,293 14,814 18,795 21,396 3,092
Total Population (’000s) 83.38 23.46 272.34 5.38 10.92 58.40 158.42 3,092
Education (%) 14.40 12.65 6.68 8.25 9.97 16.68 23.06 3,092
Male-Female Ratio 97.57 96.48 7.09 91.73 93.84 99.38 103.62 3,092
Married (%) 59.61 60.34 5.74 52.39 56.67 63.17 65.85 3,092
Minority (%) 13.74 6.97 15.80 1.17 2.35 20.54 36.12 3,092
Median Age (years) 35.05 35.05 3.67 30.70 32.96 37.17 39.48 3,092
Urban (%) 37.59 36.60 29.21 0.00 10.17 58.89 80.61 3,092

Panel B: County-Level Demographic Characteristics (Counties with Institutions)

Variable Mean Median
Std
Dev

10th

Pctl
25th

Pctl
75th

Pctl
90th

Pctl N

PROT (%) 27.62 24.95 14.40 10.56 15.85 37.03 49.40 415
CATH (%) 20.01 17.44 14.75 3.62 7.73 27.82 40.91 415
CPRATIO 1.29 0.68 1.65 0.08 0.25 1.63 3.25 415
REL (%) 50.61 50.26 13.23 34.70 41.27 59.41 67.93 415
Income ($) 25,676 24,613 8,860 15,246 20,385 29,603 37,598 415
Total Population (’000s) 391.41 201.25 654.42 44.33 84.19 491.42 861.98 415
Education (%) 24.35 22.97 9.97 12.60 17.11 29.47 38.85 415
Male-Female Ratio 95.96 95.56 4.59 91.08 92.82 98.38 101.21 415
Married (%) 53.87 53.73 7.56 46.05 49.51 58.97 63.25 415
Minority (%) 18.11 14.57 14.42 3.26 7.01 26.24 38.36 415
Median Age (years) 34.61 34.61 3.33 30.76 32.63 36.60 38.61 415
Urban (%) 75.50 82.99 22.72 40.08 62.51 93.81 98.49 415
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Table 1.1 – Continued from previous page

Summary Statistics

Panel C: Institutional Portfolio Characteristics

Variable Mean Median
Std
Dev

10th

Pctl
25th

Pctl
75th

Pctl
90th

Pctl N

Lottery-Stock Weight
(%) 9.49 5.09 12.69 0.25 1.83 12.12 23.96 101,377

Non-Lottery-Stock
Weight (%) 43.47 44.50 16.19 22.95 34.88 53.19 61.44 101,377

IPO Weight (%) 0.28 0.00 2.04 0.00 0.00 0.00 0.44 101,368
Non-Local IPO Weight

(%) 0.17 0.00 1.39 0.00 0.00 0.00 0.16 101,368
Portfolio Size ($m) 544.02 279.09 705.26 71.88 136.02 640.91 1,349.07 101,377
Portfolio Concentration

(HHI) 0.07 0.03 0.15 0.01 0.02 0.05 0.12 101,377
Institutions Per

County-Quarter 3.58 1.00 13.84 1.00 1.00 2.39 5.91 415

Panel D: Employee Stock Option Plan Characteristics

Variable Mean Median
Std
Dev

10th

Pctl
25th

Pctl
75th

Pctl
90th

Pctl N

ESO Plan (%) 58.38 100.00 49.29 0.00 0.00 100.00 100.00 14,557
Options-Shares-Ratio

(%) 3.19 1.88 16.92 0.58 1.05 3.46 5.85 14,557
BS Value per Employee

($) 4,103 166 11,165 0 0 1,933 11,425 14,557
BS Value CEO ($m) 1.70 0.55 7.02 0.07 0.19 1.43 3.46 14,555
Number of Employees 19,009 5,032 55,416 574 1,690 15,300 43,400 14,557
Sales ($bn) 4.04 1.01 12.10 0.14 0.36 2.99 9.02 14,557
Firm Value ($bn) 5.51 1.08 19.10 0.19 0.41 3.35 10.50 14,557
Tobin’s Q 2.11 1.61 1.49 1.01 1.21 2.40 3.82 14,557
R&D (% of assets) 3.84 0.18 7.26 0.00 0.00 5.09 12.34 14,557
Firms Per County-Year 3.51 1.40 6.56 1.00 1.00 3.24 7.38 345
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Table 1.1 – Continued from previous page

Summary Statistics

Panel E: IPO Sample Characteristics

Variable Mean Median
Std
Dev

10th

Pctl
25th

Pctl
75th

Pctl
90th

Pctl N

First-Day Return (%) 16.55 6.90 28.46 −1.29 0.63 21.43 44.12 6,316
First-Day Turnover (%) 20.53 15.65 19.18 3.84 7.95 27.41 41.69 6,160
Proceeds ($m) 70.77 33.05 236.14 7.88 16.33 61.13 119.37 6,316
Underwriter Rank 7.01 8.00 2.31 3.00 6.00 9.00 9.00 6,316
Underwriter Spread (%) 7.26 7.00 1.07 6.50 7.00 7.18 9.00 6,316
Offer Price Revision (%) 0.00 0.00 0.23 -0.25 −0.11 0.09 0.22 6,316
Pre-IPO Market Return

(%) 0.06 0.07 0.20 -0.20 −0.05 0.19 0.31 6,316
Firm Age (years) 16.45 8.00 22.23 2.00 4.00 17.00 48.00 6,316
Technology Firm (%) 32.41 0.00 46.81 0.00 0.00 100.00 100.00 6,316
IPOs per county-year 1.56 1.00 1.94 1.00 1.00 1.36 2.30 610
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Table 1.2
Geographical Clustering of Institutions and Firms

This table reports various measures of geographical clustering of institutions across counties for three sub-
samples. Panels A, B, and C report estimates using a sample of all institutions, small and moderate-sized
institutions, and large institutions, respectively. Each quarter, institutions with portfolio size above the
average institutional portfolio size in the quarter are identified as very large institutions. The remaining
institutions are classified as small and moderate-sized institutions. The ten largest counties are defined
using the total dollar value of county-level institutional portfolios. CPRATIO is the full-sample average
of CPRATIO of a county. The proportion of aggregate portfolio measure is the ratio of the size of the
county-level institutional portfolio to the size of the aggregate institutional portfolio that is defined using
the holdings of all institutions in the sample. The percentage of institutional observations measure is defined
as the number of institutional observations in a county divided by the total number of observations in the
sample. The number of counties is the number of counties in which there is at least one institutional-quarter
observation. The average institutional portfolio size is the mean value of institutional portfolio size in the
respective sample. For comparison, in Panel D, we present the ten largest counties defined using CRSP firm
market capitalizations over the 1980 to 2005 sample period. The percentage of total market capitalization is
the sum of the market capitalization of firms located in a county divided by the total market capitalization of
firms in the sample. The percentage of firm observations is defined as the number of firm-level observations
in a county divided by the total firm-level observations in the sample. Number of counties is the number
of counties for which we have at least one firm-month observation. Average firm size is the mean of the
county-level averages of firm market capitalization.

Panel A: All Institutions

County State CPRATIO
% of Agg.

Portf.
Cum. % of
Agg. Portf.

% of Inst.
Obs.

Cum. % of
Inst. Obs.

New York New York 2.92 29.30 29.30 20.10 20.10
Suffolk Massachusetts 4.87 14.24 43.54 6.66 26.76
Los Angeles California 3.29 6.14 49.68 4.11 30.87
Cook Illinois 3.53 4.81 54.49 4.63 35.50
Mecklenburg North Carolina 0.15 3.65 58.14 0.84 36.34
Allegheny Pennsylvania 2.32 2.90 61.04 0.73 37.07
San Francisco California 2.81 2.23 63.27 3.07 40.14
Denver Colorado 1.29 1.99 65.26 0.86 41.00
Cumberland Maine 1.43 1.92 67.18 0.41 41.41
Baltimore Maryland 0.73 1.90 69.08 1.52 42.93

Number of Institution-Quarter Observations in Sample: 120,978
Number of Counties: 420
Average Institution Portfolio Size ($m): 3,123.61
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Table 1.2 – Continued from previous page

Geographical Clustering of Institutions and Firms

Panel B: Small and Moderate-Sized Institutions

County State CPRATIO
% of Agg.

Portf.
Cum. % of
Agg. Portf.

% of Inst.
Obs.

Cum. % of
Inst. Obs.

New York New York 2.92 20.53 20.53 19.27 19.27
Suffolk Massachusetts 4.87 7.04 27.57 6.19 25.46
Cook Illinois 3.53 4.28 31.85 4.13 29.59
Los Angeles California 3.29 3.74 35.59 3.72 33.31
Fairfield Connecticut 2.91 3.69 39.28 3.46 36.77
San Francisco California 2.81 3.00 42.28 3.00 39.77
Baltimore Maryland 0.73 1.77 44.05 1.43 41.20
King Washington 0.80 1.67 45.72 1.35 42.55
Westchester New York 4.77 1.63 47.35 1.45 44.00
Milwaukee Wisconsin 1.59 1.47 48.82 0.90 44.90

Number of Institution-Quarter Observations in Sample: 101,377
Number of Counties: 415
Average Institution Portfolio Size ($m): 544.02

Panel C: Very Large Institutions Only

County State CPRATIO
% of Agg.

Portf.
Cum. % of
Agg. Portf.

% of Inst.
Obs.

Cum. % of
Inst. Obs.

New York New York 2.92 30.80 30.80 24.40 24.40
Suffolk Massachusetts 4.87 15.47 46.27 9.07 33.47
Los Angeles California 3.29 6.55 52.82 6.11 39.58
Cook Illinois 3.53 4.90 57.72 7.17 46.75
Mecklenburg North Carolina 0.15 4.14 61.86 1.71 48.46
Allegheny Pennsylvania 2.32 3.32 65.18 1.74 50.20
Cumberland Maine 1.43 2.22 67.40 0.89 51.09
Denver Colorado 1.33 2.20 69.60 1.67 52.76
San Francisco California 2.81 2.10 71.70 3.43 56.19
Baltimore Maryland 0.73 1.92 73.62 1.96 58.15

Number of Institution-Quarter Observations in Sample: 19,601
Number of Counties: 134
Average Institution Portfolio Size ($m): 16,465.36
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Table 1.2 – Continued from previous page

Geographical Clustering of Institutions and Firms

Panel D: Full Sample of CRSP Firms

County State CPRATIO
% of Mkt.

Cap.
Cum. % of
Mkt. Cap.

% of Firm
Obs.

Cum. % of
Firm Obs.

New York New York 2.92 12.77 12.77 5.75 5.75
Santa Clara California 2.77 5.46 18.23 2.47 8.23
Cook Illinois 3.53 4.22 22.45 3.06 11.28
Dallas Texas 0.47 3.92 26.36 2.60 13.88
Fairfield Connecticut 2.91 3.39 29.75 1.46 15.34
Harris Texas 0.59 3.07 32.82 2.73 18.07
King Washington 0.80 2.76 35.58 0.89 18.96
Westchester New York 4.77 2.53 38.12 0.71 19.66
Los Angeles California 3.29 2.44 40.56 3.78 23.45
Fulton Georgia 0.16 2.44 42.99 0.98 24.43

Number of Firm-Month observations in sample: 1,930,278
Number of counties: 1,088
Average firm size ($m): 377.74
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Table 1.3
State Lottery Sorting Results and Regression Estimates

This table reports results from univariate and multivariate tests associated with state lotteries. Panel A
reports the mean religious characteristics of states with and without state lotteries in 1990 and 2000. In
1990, 34 states offered lotteries, while in 2000, lotteries were legal in 38 states. The religious composition is
characterized using the following four measures, which have been defined in Table 1: Percentage Protestants
(PROT), Percentage Catholics (CATH), Catholic-Protestant Ratio (CPRATIO), and Religiosity (REL).
The t-statistics indicate the statistical significance of the difference in the means of religious compositions
and p-values are from the Kolmogorov-Smirnov (K-S) test, which compares the two religious composition
distributions. Panel B presents univariate sorting results for the four religion variables. We report the
mean lottery age in years (measured in 2000) and the per capita lottery sales in a county for the year
2005. Counties from five representative states (California, Florida, Iowa, New York, and West Virginia)
are included in the sample. Panel C (specifications (1) to (4)) reports the marginal effects computed at
the mean from a multi-period probit regression of lottery existence dummy on the religion variables and
various state-level demographic characteristics. The lottery existence dummy for a year is set to one if
state lotteries are legal in the state during the year. The sample period is from January 1980 to December
2005. In specifications (5) to (8), we report the estimates from cross-sectional regressions, where per capita
lottery sales in a county for the year 2005 is the dependent variable. The independent variables have been
previously defined in Table 1. In this panel, robust z- or t-statistics, clustered by county, are reported below
the coefficient estimates.

Panel A: Religious Composition of States With and Without Lotteries

1990 2000

Group PROT
(%)

CATH
(%)

CPRATIO REL
(%)

PROT
(%)

CATH
(%)

CPRATIO REL
(%)

All 30.03 18.77 0.980 54.88 25.47 19.74 1.251 50.50
Has Lotteries 26.57 23.38 1.195 52.77 22.53 23.31 1.479 50.13
No Lotteries 36.94 11.53 0.550 59.09 34.07 9.31 0.585 51.59
Difference −10.37 10.86 0.645 −6.32 −11.54 14.00 0.894 −1.46
t-statistic (−2.46) (2.98) (2.04) (−1.71) (−2.83) (4.03) (2.15) (−0.41)
K-S Test p-value 0.024 0.003 0.013 0.119 0.004 0.001 0.007 0.874

Panel B: Lottery Age and Per Capita Lottery Sales

Lottery Age (Years) Per Capita Lottery Sales ($)

Quintile PROT CATH CPRATIO REL PROT CATH CPRATIO REL

Low 19.91 3.09 4.09 13.09 166.16 141.61 133.45 117.47
Q2 15.80 10.50 11.00 16.30 197.44 111.62 106.89 165.82
Q3 15.70 16.90 15.30 8.50 158.65 121.36 120.81 161.35
Q4 12.00 14.30 16.50 14.80 106.94 153.32 156.35 141.44
High 3.80 24.10 21.90 15.20 94.23 195.51 205.46 133.34

High−Low −16.11 22.01 17.81 2.11 −71.93 53.90 72.01 19.88
t-statistic (−3.41) (6.13) (4.41) (0.48) (−4.38) (2.99) (4.05) (1.20)
K-S Test p-value 0.003 0.001 0.005 0.883 0.000 0.001 0.000 0.124
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Table 1.3 – Continued from previous page

State Lottery Sorting Results and Regression Estimates

Panel C: State Lottery Regression Estimates

State Lottery Existence Dummy County-Level Per-Capita Lottery Sales

Variable (1) (2) (3) (4) (5) (6) (7) (8)

PROT −1.698 −127.055
(−3.66) (−3.87)

CATH 1.737 178.653
(4.00) (4.63)

CPRATIO 0.228 21.089
(3.34) (4.85)

REL −1.031 45.166
(−1.58) (1.75)

Total
Population 0.029 0.019 0.013 0.026 −4.682 −8.181 −8.040 −5.738

(2.41) (1.79) (1.60) (2.62) (−0.76) (−1.43) (−1.49) (−0.95)
Education 0.062 0.063 0.040 0.072 −0.100 −0.320 −0.836 0.021

(3.80) (3.61) (2.45) (3.92) (−0.11) (−0.37) (−0.96) (0.02)
Male-Female

Ratio −8.360 −6.520 −4.253 −9.777 44.236 75.074 72.090 61.974
(−2.59) (−2.21) (−1.82) (−2.81) (0.93) (1.70) (1.57) (1.41)

Married −5.078 −2.817 −1.701 −6.189 −529.158 −642.786 −680.035 −636.770
(−1.93) (−1.42) (−1.17) (−2.23) (−4.25) (−5.72) (−6.33) (−5.29)

Minority −3.030 −2.635 −1.462 −4.429 68.612 113.344 26.495 121.379
(−2.97) (−2.66) (−1.67) (−4.46) (1.25) (2.19) (0.47) (2.36)

Age 0.023 0.022 0.016 −0.028 5.345 6.123 5.769 5.964
(0.49) (0.67) (0.85) (−0.55) (4.41) (5.22) (4.72) (4.96)

Urban −1.070 −0.069 −0.453 0.210 33.588 25.753 33.138 47.764
(−1.64) (−0.13) (−1.47) (0.37) (1.69) (1.30) (1.58) (2.43)

Constant 178.952 112.640 173.964 119.086
(1.71) (1.12) (1.77) (1.12)

Year Dummies Yes Yes Yes Yes
Pseudo-R2 0.611 0.610 0.611 0.568 0.264 0.291 0.326 0.240
Number of Obs 1, 326 1, 326 1, 326 1, 326 340 340 340 340
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Table 1.4
Religious Beliefs and Financial Market Outcomes: Univariate Sorting Results

This table reports the mean financial outcomes for religion sorted firm categories. The following four religion
measures are considered: Protestants (PROT), Catholics (CATH), Catholic-Protestant Ratio (CPRATIO),
and Religiosity (REL). They have been previously defined in Table 1. In each case we annually (quarterly
for institutional holdings) sort observations into quintiles based on each of the four religion measures for the
county in which the firm/institution is located and present the equal-weighted mean value in each quintile.
Panel A shows the mean portfolio weights of lottery-type and non-lottery-type stocks held in institutional
portfolios. Panel B presents the mean Black-Scholes value of per employee option grants to non-executive
employees and the mean first-day returns for IPOs. Lottery stocks are defined as stocks with above-median
idiosyncratic volatility and above-median idiosyncratic skewness levels, while non-lottery stocks have below
median volatility and skewness levels. The volatility and skewness measures are computed using past six
months of daily returns. BS Value per Employee is the Black-Scholes value of non-executive stock options
granted divided by the number of non-executive employees in the firm. First-Day IPO Return is the return
from the offer price to the closing price on the first day of trading. The sample period is from January 1980
to December 2005, except for the employee stock options (ESO) sample, which covers the January 1992 to
December 2005 period.

Panel A: Portfolio Weights in Lottery and Non-Lottery Type Stocks

Lottery-Stock Weights (%) Non-Lottery-Stock Weights (%)

Quintile PROT CATH CPRATIO REL PROT CATH CPRATIO REL

Low 11.90 7.19 7.16 9.78 41.28 45.98 45.96 43.34
Q2 11.58 9.94 8.15 7.82 41.11 42.96 44.63 45.08
Q3 8.79 11.66 11.54 8.41 44.05 41.27 41.35 44.42
Q4 7.37 9.22 11.47 11.43 45.59 43.73 41.53 41.61
High 6.62 9.68 9.38 10.49 46.69 43.03 43.67 42.32

Panel B: Black-Scholes Value of ESOs Per Employee and First-Day IPO Return

Black-Scholes Value ($) First-Day IPO Return (%)

Quintile PROT CATH CPRATIO REL PROT CATH CPRATIO REL

Low 10,864 1,873 1,788 5,621 20.05 14.69 13.79 17.58
Q2 3,497 3,279 2,345 7,342 19.09 15.41 15.26 20.76
Q3 2,568 6,083 2,697 2,096 16.62 20.41 16.53 14.60
Q4 2,157 5,353 7,904 1,814 14.32 17.21 19.80 14.56
High 1,422 3,925 5,793 3,646 13.85 16.14 18.46 16.39
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Table 1.5
Institutional Portfolio Weight Regression Estimates

This table presents estimates from OLS regressions of institutional lottery-stock, non-lottery-stock, and

recent initial public offering (IPO) holdings on religion measures for the county in which the institution is

located and other control variables. Panel A presents results for the baseline sample that excludes very

large institutions in counties (see Table 2, Panel B). The dependent variable in specifications (1) to (4)

is the proportion of the institution’s portfolio held in lottery-type stocks, while the dependent variable in

specifications (5) to (8) is the portfolio weight in non-lottery-type stocks. In Panel B, the dependent variable

is either the weight in all recent IPOs (specifications (1) to (4)) or non-local IPOs (specifications (5) to (8)).

Recent IPOs refer to firms that went public in the last one quarter. Non-local IPOs are new firms that

are located at least 250 miles away from the institutional location. Panel C presents the estimates for the

subsample of very large institutions only. Panels D and E report the estimates for various other subsamples

of institutions. The dependent variable in Panel D (Panel E) is the portfolio weight in lottery- (non-lottery-)

type stocks. For conciseness, in all panels except Panel A, the control variable estimates are suppressed. In

Panels D and E, each row presents estimates for the religion measures from each of four separate regressions

corresponding to specifications (1) to (4) or specifications (5) to (8) of the respective regressions in Panel

A. The main estimates from Panel A are reprinted as the “Baseline”. Rows (1) to (3) in Panels D and E

show the estimates for alternative definitions of very large institutions. In row (1), large institutions are

defined every quarter as the largest 100 institutions by portfolio size. In row (2), large institutions are

defined every quarter as institutions with portfolio size exceeding the median portfolio size in the quarter.

In row (3), large institutions are those with portfolio size exceeding $1 billion. Concentrated (diversified)

institutions are those above (below) the median portfolio concentration in the quarter. Banks and insurance

companies are considered “Conservative”, while investment companies, independent investment advisors and

others are considered “Aggressive”. Following Bushee (1998), we define quasi-indexers as institutions that

have diversified portfolio holdings and low portfolio turnover. The remaining institutions are labeled as

non-quasi-indexers. In the last two tests, we estimate the lottery weight regressions by pooling data from

the last quarter and the first three quarters of all years, respectively. All regressions in all panels include a

set of dummy variables for each quarter-year combination and institution type. To improve readability, the

coefficient estimates of CPRATIO have been multiplied by 100 in all regressions. All remaining variables

have been previously defined in Table 1. The sample period is from January 1980 to December 2005. Robust

t-statistics, clustered by county, are reported below the coefficient estimates (Panels A, B, and C) or to the

right of the coefficient estimates (Panels D and E).
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Institutional Portfolio Weight Regression Estimates

Panel A: Baseline Estimates
Dependent variable: Quarter-t weight in lottery or non-lottery type stocks in institutional portfolio i.

Lottery Weight Non-Lottery Weight

Variable (1) (2) (3) (4) (5) (6) (7) (8)

PROT −0.041 0.047
(−1.58) (1.75)

CATH 0.035 −0.043
(2.10) (−2.44)

CPRATIO 0.424 −0.457
(2.47) (−2.62)

REL 0.040 −0.049
(2.28) (−2.70)

Portfolio Size −8.109 −8.031 −7.958 −7.943 7.919 7.831 7.750 7.724
(−2.15) (−2.13) (−2.11) (−2.10) (2.20) (2.18) (2.16) (2.13)

Portfolio Concentration 0.135 0.136 0.135 0.136 −0.118 −0.119 −0.117 −0.119
(7.03) (7.03) (7.00) (7.01) (−5.50) (−5.53) (−5.45) (−5.48)

Total Population 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000
(0.20) (0.10) (−0.03) (0.47) (−0.05) (0.11) (0.15) (−0.28)

Education 0.002 0.001 0.001 0.001 −0.001 −0.001 −0.001 −0.001
(4.66) (4.51) (4.22) (4.30) (−4.58) (−4.44) (−4.17) (−4.15)

Male-Female Ratio 0.175 0.227 0.229 0.264 −0.164 −0.226 −0.223 −0.273
(2.72) (3.38) (3.66) (3.93) (−2.55) (−3.30) (−3.49) (−3.95)

Married 0.024 0.012 0.020 0.005 −0.036 −0.023 −0.031 −0.014
(0.51) (0.29) (0.46) (0.12) (−0.79) (−0.55) (−0.73) (−0.34)

Minority 0.058 0.064 0.060 0.057 −0.063 −0.069 −0.064 −0.062
(1.64) (1.78) (1.72) (1.65) (−1.76) (−1.94) (−1.84) (−1.77)

Age 0.002 0.003 0.003 0.003 −0.002 −0.003 −0.003 −0.003
(2.84) (2.91) (3.15) (3.45) (−3.21) (−3.14) (−3.43) (−3.72)

Urban 0.021 0.020 0.021 0.028 −0.022 −0.021 −0.024 −0.030
(1.32) (1.41) (1.52) (2.10) (−1.36) (−1.39) (−1.60) (−2.19)

Quarter Dummies Yes Yes Yes Yes Yes Yes Yes Yes
Institution Type Dummies Yes Yes Yes Yes Yes Yes Yes Yes
Adjusted R2 0.141 0.141 0.143 0.141 0.156 0.156 0.158 0.156
Number of Quarter-Insti Obs 101, 377 101, 377 101, 377 101, 377 101, 377 101, 377 101, 377 101, 377
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Institutional Portfolio Weight Regression Estimates

Panel B: Institutional Regression Estimates with IPO Weights
Dependent variable: Quarter-t weight allocated to recent IPOs in institutional portfolio i.

All IPOs Non-Local IPOs

Variable (1) (2) (3) (4) (5) (6) (7) (8)

PROT −0.368 −0.144
(−2.35) (−1.45)

CATH 0.393 0.171
(3.55) (2.35)

CPRATIO 2.844 1.317
(3.13) (2.47)

REL 0.212 0.122
(1.93) (1.75)

(Coefficient estimates of control variables have been suppressed.)

Quarter Dummies Yes Yes Yes Yes Yes Yes Yes Yes
Institution Type Dummies Yes Yes Yes Yes Yes Yes Yes Yes
Adjusted R2 0.016 0.016 0.016 0.015 0.010 0.010 0.010 0.010
Number of Quarter-Insti Obs 101, 368 101, 368 101, 368 101, 368 101, 368 101, 368 101, 368 101, 368

Panel C: Sub-Sample Estimates for Very Large Institutions
Dependent variable: Quarter-t weight in lottery or non-lottery type stocks in institutional portfolio i.

Lottery Weight Non-Lottery Weight

Variable (1) (2) (3) (4) (5) (6) (7) (8)

PROT −0.008 0.004
(−0.67) (0.20)

CATH 0.008 −0.010
(0.76) (−0.76)

CPRATIO 0.044 −0.025
(0.54) (−0.25)

REL −0.000 −0.007
(−0.02) (−0.47)

(Coefficient estimates of control variables have been suppressed.)

Control Variables Yes Yes Yes Yes Yes Yes Yes Yes
Quarter Dummies Yes Yes Yes Yes Yes Yes Yes Yes
Institution Type Dummies Yes Yes Yes Yes Yes Yes Yes Yes
Adjusted R2 0.268 0.268 0.268 0.268 0.259 0.259 0.259 0.259
Number of Quarter-Inst. Obs 19,601 19,601 19,601 19,601 19,601 19,601 19,601 19,601
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Institutional Portfolio Weight Regression Estimates

Panel D: Lottery Weight Regression Estimates for Sub-Samples

Sub-Sample PROT t-stat CATH t-stat CPRATIO t-stat REL t-stat N

Baseline −0.041 −1.58 0.035 2.10 0.424 2.47 0.040 2.28 101,377
Alternative Definitions of Large Institutions
(1) Excl. Largest 100

per Qtr. −0.040 −1.63 0.037 2.34 0.417 2.54 0.041 2.45 111,141
(2) Excl. if Size >

median(Size) −0.030 −1.13 0.028 1.53 0.408 2.28 0.043 2.33 60,513
(3) Excl. if Size > $1bn −0.036 −1.45 0.029 1.77 0.415 2.41 0.040 2.30 86,103
Institutional Characteristics Sub-Samples
(4) Concentrated −0.063 −1.99 0.045 1.99 0.610 2.73 0.050 2.13 50,681
(5) Diversified −0.013 −0.51 0.018 1.25 0.226 1.59 0.027 1.74 50,696
(6) Aggressive −0.071 −2.13 0.052 2.46 0.487 2.53 0.045 2.01 82,899
(7) Conservative 0.036 3.23 −0.013 −1.52 −0.158 −1.98 0.006 0.74 18,478
(8) Non Quasi-Indexer −0.097 −2.47 0.093 4.11 0.749 3.77 0.063 2.06 39,746
(9) Quasi-Indexer −0.020 −1.07 0.004 0.32 0.174 1.37 0.009 0.68 54,756
Time of Year Sub-Samples
(10) Last Quarter −0.066 −2.60 0.050 3.00 0.508 3.10 0.038 1.90 26,891
(11) First Three

Quarters −0.048 −1.88 0.041 2.45 0.450 2.75 0.037 2.00 74,486

Panel E: Non-Lottery Weight Regression Estimates for Sub-Samples

Sub-Sample PROT t-stat CATH t-stat CPRATIO t-stat REL t-stat N

Baseline 0.047 1.75 −0.043 −2.44 −0.457 −2.62 −0.049 −2.70 101,377
Alternative Definitions of Large Institutions
(1) Excl. Largest 100

per Qtr. 0.045 1.81 −0.044 −2.66 −0.449 −2.67 −0.050 −2.90 111,141
(2) Excl. if Size >

median(Size) 0.029 1.07 −0.032 −1.70 −0.416 −2.30 −0.054 −2.84 60,513
(3) Excl. if Size >

$1bn 0.044 1.70 −0.038 −2.16 −0.444 −2.58 −0.047 −2.62 86,103
Institutional Characteristics Sub-Samples
(4) Concentrated 0.070 1.93 −0.056 −2.26 −0.654 −2.93 −0.067 −2.70 50,681
(5) Diversified 0.015 0.60 −0.021 −1.38 −0.231 −1.55 −0.030 −1.83 50,696
(6) Aggressive 0.076 2.24 −0.057 −2.60 −0.505 −2.58 −0.052 −2.20 82,899
(7) Conservative −0.031 −2.37 −0.005 −0.50 0.023 0.27 −0.025 −2.03 18,478
(8) Non

Quasi-Indexer 0.119 2.87 −0.110 −4.50 −0.838 −3.97 −0.074 −2.32 39,746
(9) Quasi-Indexer 0.018 0.96 −0.008 −0.69 −0.180 −1.47 −0.017 −1.26 54,756
Time of Year Sub-Samples
(10) Last Quarter 0.084 3.03 −0.060 −2.96 −0.571 −3.21 −0.051 −2.19 26,891
(11) First Three

Quarters 0.051 1.93 −0.048 −2.85 −0.477 −2.86 −0.045 −2.35 74,486

67



Table 1.6
Robustness Checks: Institutional Portfolio Weight Regression Estimates

This table presents institutional regression estimates using alternative specifications. For conciseness we

report only the estimates of CPRATIO and suppress coefficients of all other variables. The main estimates

from Table 5, Panel A (columns (3) and (7)) are reprinted as “baseline”. In test (1) we control for county-level

religiosity. Next, we control for industry concentration, which is defined as the Herfindahl index of the 48

Fama and French (1997) industry weights in the institution’s portfolio. The two-stage least squares (2SLS)

estimate uses three-year lagged value of the religions variables as an instrument for the concurrent value.

The alternative lottery stock definition classifies lottery stocks as those with below median price in addition

to above median volatility and skewness. In test (5), we estimate the lottery weight regression without

institution type dummies. In test (6), CPDIFF is the difference between the proportions of Catholics and

Protestants in a county. The “Include Mormons and Jews” test uses an alternative measure of CPRATIO,

where the Catholic population includes the Jewish adherents and the Protestant population includes the

Mormons. In test (8), we use lottery sales as the main independent variable instead of CPRATIO, where

lottery sales is defined as the inflation-adjusted per-capita state-level lottery sales. In test (9), both the

state-level lottery sales and CPRATIO are included in our regression. In tests (10) to (12), we estimate the

return regressions for different sub-periods and in tests (13) to (18), we consider several geography based

sub-samples. “Conservatives” in test (11) include banks and insurance companies (institution types 1 and 2).

We control for political environment using a dummy variable that is set to one for states that voted in favor of

the Republican party in the last Presidential elections. The Social Capital variable is a composite index of 14

different state-level measures of community participation and the Trust variable is based on a question in the

General Social Survey that measures the percentage of survey respondents in the state who agrees with the

statement that “Most people can be trusted.” In test (24) we include the average beta (48 monthly returns)

of stocks in an institutional portfolio as an additional regressor. In Panels B and C, we present estimates

from OLS regressions of institutional (non-)lottery-stock weights using state and county fixed effects. In the

first set, we re-estimate the regressions in Table 5, Panel A with state fixed effects and include an interaction

variable between one of the institutional attributes and CATH, PROT, CPRATIO, or REL. In the second

set, we re-estimate the regressions in Table 5, Panel A with the interaction term and county fixed effects

and, therefore, exclude all county-level independent variables. We consider three institutional attributes:

(i) Portfolio Concentration, as defined in Table 1; (ii) “Aggressive” institutions, which includes investment

companies (type 3), independent investment advisors (type 4), and “Others” (type 5); and (iii) Non-Quasi-

Indexer institutions, which have non-diversified portfolios and have high portfolio turnover (Bushee, 1998).

For brevity, we report only the coefficient estimates of the institutional attribute-religion interaction terms.

Panel D presents results with different controls for large counties. In tests (1) to (4) we re-estimate our

baseline regressions with an additional dummy variable that is set to one if the institution is located in one

of the top 5, 10, or 15 counties. The financial center dummy is set to one for institutions located in a county

within the New York, Boston, Chicago, Los Angeles, or San Francisco metropolitan regions. For brevity,

we only report the coefficients estimates of CPRATIO and the dummy variable. Rows (5) to (7) show the

estimates when we exclude New York, exclude the largest counties, or only include institutions in the five

largest counties. In the last three specifications, we re-estimate regressions that include county-level fixed

effects as in Panels B and C but we exclude institutions in the five largest counties. All other variables in the

table have been previously defined in Table 1. To improve readability, the coefficient estimates of CPRATIO

have been multiplied by 100 in all regressions. The sample period is from January 1980 to December 2005.

Robust t-statistics, clustered by county, are reported to the right of or below the coefficient estimates.
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Robustness Checks: Institutional Portfolio Weight Regression Estimates

Panel A: Robustness Checks

Lottery Weight Non-Lottery Weight

Test Est. t-stat N Adj. R2 Est. t-stat N Adj. R2

Baseline 0.424 2.47 101,377 0.143 −0.457 −2.62 101,377 0.158
Basic Robustness
(1) Control for Religiosity 0.395 2.03 101,377 0.143 −0.410 −2.08 101,377 0.158
(2) Control for Industry Conc. 0.411 2.43 101,377 0.146 −0.452 −2.60 101,377 0.158
(3) 2SLS, Lagged Religion 0.418 2.19 96,852 0.144 −0.457 −2.38 96,852 0.154
(4) Alternative Lott. Stock

Definition 0.224 2.76 101,368 0.107 −0.723 −2.64 101,368 0.233
(5) No Institution Type Dummies 0.465 2.85 101,377 0.132 −0.502 −2.98 101,377 0.150
(6) CPDIFF instead of CPRATIO 0.023 1.94 101,377 0.141 −0.027 −2.21 101,377 0.156
(7) Include Mormons and Jews 0.453 3.37 101,377 0.145 −0.482 −3.58 101,377 0.159
(8) Lott. Sales instead of

CPRATIO 0.000 0.20 80,788 0.141 −0.001 −0.81 80,788 0.149
(9) Lott. Sales and CPRATIO:

Lottery Sales Estimate −0.005 −2.16 0.005 1.86
CPRATIO Estimate 0.704 2.90 80,788 0.147 −0.724 −2.84 80,788 0.153

Sub-Periods
(10) 1980-1992 −0.344 −2.40 29,759 0.147 0.421 2.60 29,759 0.170
(11) 1980-1992, excl. Conservatives −0.256 −1.34 19,457 0.127 0.366 1.73 19,457 0.134
(12) 1993-2005 0.516 2.82 71,618 0.134 −0.567 −3.02 71,618 0.148
Geography-Based Sub-Samples
(13) Exclude California 0.324 2.08 90,038 0.136 −0.368 −2.25 90,038 0.158
(14) Exclude North-East 1.025 2.24 56,484 0.143 −1.008 −2.20 56,484 0.153
(15) Exclude Mid-West 0.442 2.50 81,641 0.139 −0.450 −2.42 81,641 0.152
(16) Exclude South 0.240 1.53 81,604 0.155 −0.272 −1.62 81,604 0.169
(17) Exclude South, 1993-2005 0.333 1.90 58,207 0.146 −0.410 −2.15 58,207 0.159
(18) Exclude West 0.326 2.08 84,402 0.139 −0.383 −2.30 84,402 0.159
Additional Regional Controls
(19) Control for Political

Environment 0.304 1.74 101,377 0.145 −0.327 −1.84 101,377 0.159
(20) Control for Social Capital 0.421 2.45 101,086 0.144 −0.451 −2.59 101,086 0.159
(21) Control for Trust 0.416 2.34 97,756 0.143 −0.458 −2.54 97,756 0.157
(22) All Regional Controls 0.306 1.74 97,756 0.146 −0.339 −1.88 97,756 0.159
(23) All Regional Controls,

1993-2005 0.350 1.84 69,078 0.137 −0.413 −2.09 69,078 0.149
Institutional Benchmarking Control
(24) Control for Portfolio Beta 0.373 2.12 101,150 0.352 −0.403 −2.35 101,150 0.288
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Robustness Checks: Institutional Portfolio Weight Regression Estimates

Panel B: Lottery Weight Regression Estimates using the Rajan and Zingales (1998) Method

Interaction Variable PROT t-stat CATH t-stat CPRATIO t-stat REL t-stat N

State Fixed Effects
(1) Portfolio Concentration −0.329 −3.34 0.192 1.55 1.820 1.91 0.006 0.04 101,377
(2) Aggressive Type −0.082 −2.88 0.051 2.54 0.573 2.50 0.034 1.55 101,377
(3) Non-Quasi-Indexer −0.143 −6.15 0.085 4.13 0.775 6.76 0.005 0.16 89,343
County Fixed Effects
(4) Portfolio Concentration −0.361 −3.50 0.266 2.08 2.306 2.42 0.107 0.90 101,377
(5) Aggressive Type −0.093 −2.14 0.062 3.04 0.760 4.73 0.050 2.90 101,377
(6) Non-Quasi-Indexer −0.143 −5.66 0.083 3.53 0.779 7.57 0.012 0.35 89,343

Panel C: Non-Lottery Weight Regression Estimates using the Rajan and Zingales (1998) Method

Interaction Variable PROT t-stat CATH t-stat CPRATIO t-stat REL t-stat N

State Fixed Effects
(1) Portfolio Concentration 0.417 3.07 −0.328 −2.23 −2.372 −2.06 −0.053 −0.45 101,377
(2) Aggressive Type 0.088 2.94 −0.048 −2.26 −0.584 −2.67 −0.026 −1.04 101,377
(3) Non-Quasi-Indexer 0.153 6.09 −0.086 −4.19 −0.750 −6.01 0.008 0.24 89,343
County Fixed Effects
(4) Portfolio Concentration 0.477 3.40 −0.412 −2.68 −2.933 −2.50 −0.140 −1.26 101,377
(5) Aggressive Type 0.109 2.48 −0.070 −3.40 −0.800 −5.61 −0.048 −2.59 101,377
(6) Non-Quasi-Indexer 0.153 5.64 −0.084 −3.57 −0.749 −6.69 −0.001 −0.03 89,343

Panel D: Effect of Large Counties and Financial Centers

Lottery Weight Non-Lottery Weight

Specification CPRATIO Dummy N Adj. R2 CPRATIO Dummy N Adj. R2

Large County Robustness
(1) Top 5 County 0.389 0.006 101, 377 0.143 −0.414 −0.007 101, 377 0.158

Dummy (2.30) (0.68) (−2.34) (−0.84)
(2) Top 10 County 0.401 0.003 101, 377 0.143 −0.412 −0.007 101, 377 0.158

Dummy (2.19) (0.40) (−2.17) (−0.84)
(3) Top 15 County 0.421 0.001 101, 377 0.143 −0.448 −0.002 101, 377 0.158

Dummy (2.29) (0.09) (−2.39) (−0.27)
(4) Financial Center 0.487 −0.005 101, 377 0.143 −0.493 0.003 101, 377 0.158

Dummy (2.53) (−0.55) (−2.41) (0.31)
(5) Exclude New York 0.389 81, 842 0.133 −0.438 81, 842 0.154

(2.39) (−2.47)
(6) Exclude Top 5 0.412 64, 095 0.143 −0.425 64, 095 0.157

Counties (1.95) (−1.84)
(7) Only Top 5 0.229 37, 282 0.139 −0.281 37, 282 0.157

Counties (1.89) (−1.23)
County Level RZ Regressions Excl. Top 5 Counties
(8) Portfolio 3.551 64, 095 0.220 −4.537 64, 095 0.207

Concentration (2.52) (−2.61)
(9) Aggressive Type 0.713 64, 095 0.222 −0.772 64, 095 0.209

(2.98) (−2.96)
(10) Non Quasi- 0.846 56, 489 0.274 −0.902 56, 489 0.255

Indexer (3.91) (−4.07)
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Table 1.7
Employee Stock Option Regression Estimates

This table reports marginal effects computed at the mean from Tobit regressions of employee stock option

grants on religion measures for the county in which the institution is located and other control variables.

Stock option grants are measured as the natural logarithm of the Black-Scholes value of per-employee option

grants to non-executive employees. All independent variables have been previously defined in Table 1. Panel

A shows the full sample estimates for baseline specifications, Panel B presents results from extended speci-

fications with neighborhood controls such as local labor market and social interaction variables, and Panel

C reports estimates obtained using alternative specifications and different subsamples. In Panels B and C,

for conciseness, the estimates of all control variables are suppressed. In Panel B, the following neighborhood

controls are considered: (i) tight labor market dummy that is set to one if the MSA unemployment rate is

higher than the average MSA employment rate, (ii) local beta that is the firm’s exposure to the local return

index computed using the Pirinsky and Wang (2006) method, (iii) the state-level non-compete enforceability

index obtained from Garmaise (2010), (iv) the market-adjusted MSA return that is the median 12-month

return of all firms headquartered in the MSA, (v) the industry cluster dummy is set to one for firms that are

located in MSAs with an industry cluster, and (vi) option grants at other firms in the MSA is the average

Black-Scholes value of option grants at other firms in the MSA. In specifications (5) and (6), high and low

CPRATIO subsamples include firms that are located in counties with above and below median CPRATIO

levels, respectively. In Panel C, the main estimates from specifications (5) to (8) in Panel A are reprinted as

the “Baseline”. Each row presents estimates for the religion measures from each of four separate regressions

corresponding to specifications (5) to (8) in Panel A. We first consider an alternative measure of option

grants and use the annual number of granted options per non-executive employee as a dependent variable.

In this regression we also control for the volatility of the firm (based on the past 60 month stock return

reported in ExecuComp), as well as the natural logarithm of the beginning of the year stock price. In the

second regression in this panel, we estimate the ESO regressions using OLS, where we only consider the

subsample of firms that grant employee stock options. The high (low) volatility subsamples consist of firms

with above (below) median volatility. Larger (smaller) firms are defined as those with fiscal year sales greater

(smaller) than the median firm in the sample. The high (low) income subsample consists of firms located in

counties with above (below) median per-capita income (median is based on the sample of firm observations)

per year. High and low education samples are similarly defined per year using the proportion of county

residents above age 25 with bachelor’s degree or higher. Industry dummies are based on 30 Fama-French

industries. The sample period is from January 1992 to December 2005. Robust z-statistics (t-statistics for

OLS regressions), clustered by county, are reported below the coefficient estimates (Panels A and B) or to

the right of the coefficient estimates (Panel C).
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Employee Stock Option Regression Estimates

Panel A: ESO Regression Estimates for the Full Sample
Dependent variable: Ln(1 + Black-Scholes value of ESOs per employee) in year t.

Variable (1) (2) (3) (4) (5) (6) (7) (8)

PROT −2.232 −1.517
(−3.74) (−2.84)

CATH 0.951 0.717
(2.75) (1.54)

CPRATIO 0.123 0.107
(4.04) (3.16)

REL −0.361 −0.253
(−0.52) (−0.48)

Ln(Sales) −0.299 −0.299 −0.298 −0.296 −0.297 −0.297 −0.294 −0.298
(−10.36) (−10.07) (−10.14) (−9.77) (−10.20) (−10.14) (−10.06) (−10.13)

Tobin’s Q 0.189 0.194 0.191 0.193 0.178 0.179 0.177 0.179
(7.57) (7.43) (7.45) (7.60) (7.94) (7.92) (7.90) (7.93)

R&D Expenses 6.192 6.626 6.346 6.770 5.488 5.659 5.464 5.743
(4.95) (5.09) (5.07) (5.01) (4.79) (4.95) (4.90) (4.85)

Total Population 0.016 0.020 0.003 0.049
(0.60) (0.71) (0.10) (1.93)

Education 0.022 0.022 0.019 0.026
(3.45) (3.33) (3.05) (3.52)

Male-Female Ratio 4.681 5.987 6.276 4.973
(2.45) (2.83) (3.10) (2.26)

Married 1.764 1.582 1.438 1.757
(2.32) (2.00) (1.91) (2.10)

Minority 0.678 0.839 0.685 0.642
(1.13) (1.31) (1.18) (0.98)

Age 0.018 0.033 0.020 0.043
(0.68) (1.21) (0.76) (1.61)

Urban 0.437 0.752 0.703 0.971
(0.97) (1.67) (1.59) (2.14)

Industry Dummies Yes Yes Yes Yes Yes Yes Yes Yes
Year Dummies Yes Yes Yes Yes Yes Yes Yes Yes
Pseudo R2 0.091 0.090 0.091 0.089 0.095 0.094 0.095 0.094
Number of Firm-Year Obs 14, 557 14, 557 14, 557 14, 557 14, 557 14, 557 14, 557 14, 557
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Employee Stock Option Regression Estimates

Panel B: ESO Regression Estimates With Neighborhood Controls
Dependent variable: Ln(1 + Black-Scholes value of ESOs per employee) in year t.

MSA CPRATIO

Low High
Variable (1) (2) (3) (4) (5) (6)

CPRATIO 0.099 0.081
(2.82) (2.23)

Tight Labor Market Dummy 0.098 0.091 0.068 0.068 0.224 −0.016
(0.91) (0.82) (0.62) (0.60) (1.46) (−0.08)

Local Beta 0.066 0.070 0.069 0.074 0.044 0.104
(2.89) (3.10) (3.07) (3.25) (1.35) (1.80)

Non-Compete Enforceability Index −0.079 −0.054 −0.044 −0.030 0.038 −0.032
(−2.40) (−1.63) (−1.35) (−0.91) (0.69) (−0.64)

Median Market-Adj. MSA Return −0.038 −0.016 −0.108 −0.102 −0.260 0.050
(−0.20) (−0.09) (−0.55) (−0.51) (−0.87) (0.18)

Industry Cluster Dummy 0.131 0.066 0.104 0.062 −0.063 0.232
(1.19) (0.62) (1.01) (0.58) (−0.49) (1.06)

Option Grants at Other Firms in MSA 0.071 0.046 −0.006 0.124
(1.84) (1.17) (−0.14) (1.79)

(Coefficient estimates of other variables have been suppressed.)

Control Variables Yes Yes Yes Yes Yes Yes
Year Dummies Yes Yes Yes Yes Yes Yes
Industry Dummies Yes Yes Yes Yes Yes Yes
Pseudo R2 0.095 0.096 0.097 0.097 0.070 0.118
Number of Firm-Year Obs 12, 666 12, 666 12, 152 12, 152 5, 767 6, 385

Panel C: Estimates From Alternative Specifications and Sub-Samples

Test PROT z-stat CATH z-stat CPRATIO z-stat REL z-stat N

Baseline −1.517 −2.89 0.717 1.55 0.107 3.16 −0.253 −0.48 14, 557
Alternative Specifications
(1) Dep Var: Num of

Options −1.167 −2.88 0.608 1.73 0.085 3.33 −0.108 −0.27 14, 557
(2) Firms with ESO Plan:

OLS −1.022 −2.50 0.191 0.47 0.080 3.12 −0.349 −0.80 8, 499
Firm Characteristics Sub-Samples
(3) High Volatility Firms −3.119 −4.10 1.501 2.17 0.166 3.26 −0.120 −0.16 7, 291
(4) Low Volatility Firms −0.820 −1.62 0.648 1.62 0.075 2.15 0.296 0.55 7, 266
(5) Smaller Firms −2.880 −3.84 1.283 2.12 0.157 3.31 −0.258 −0.28 7, 275
(6) Larger Firms −0.855 −1.40 0.245 0.48 0.060 1.63 −0.260 −0.49 7, 282
Location Characteristics Sub-Samples
(7) High Income −3.872 −1.96 2.769 2.15 0.170 2.12 1.263 1.17 7, 533
(8) Low Income −0.915 −1.75 0.322 0.65 0.077 1.83 −0.522 −0.79 7, 024
(9) High Education −4.203 −4.92 2.879 3.99 0.201 3.79 0.560 0.60 7, 381
(10) Low Education −0.645 −1.30 0.180 0.40 0.056 1.59 −0.178 −0.33 7, 176
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Table 1.8
Robustness Checks: ESO Regression Estimates

This table presents several alternative versions of the employee stock option regressions in Table 7 as robust-

ness checks. Unless otherwise stated, we run Tobit regressions with the natural logarithm of the Black-Scholes

value of options granted to non-executive employees as dependent variable. For conciseness we report only

the marginal effect estimates computed at the mean for CPRATIO. In the first test, we control for county-

level religiosity. Next, we estimate an instrumental variable Tobit specification, where the three-year lagged

value of the religion variables is used as an instrument for the concurrent value. The set of “Additional Con-

trol Variables” includes contemporaneous stock return, past 2-year stock return, industry volatility, earnings

volatility, and measures of cash constraints (cash balances, cash dividends, cash flow and leverage). In test

(5), CPDIFF is the difference of the natural logarithm of Catholics and Protestants in a county. The “In-

clude Mormons and Jews” test uses an alternative measure of CPRATIO, where the Catholic population

includes the Jewish adherents and the Protestant population includes the Mormons. The “Binary dependent

variable” specification reports the results of logit regressions where the dependent variable equals one if the

firm has a broad-based employee stock option plan and zero otherwise. In test (9), we exclude technology

firms, as defined in Table 1. The CEO option grant is the natural logarithm of the Black-Scholes value of the

stock options granted to the CEO in the fiscal year. In tests (11) to (14), we estimate the ESO regressions

for different sub-periods and in tests (15) to (19), we consider several geography based sub-samples. In the

last four tests, we include additional state-level control variables in the specification. We control for political

environment using a dummy variable that is set to one for states that voted in favor of the Republican party

in the last Presidential elections. The Social Capital variable is a composite index of 14 different state-level

measures of community participation and the Trust variable is based on a question in the General Social

Survey that measures the percentage of survey respondents in the state who agrees with the statement that

“Most people can be trusted.” In Panel B, we present ESO regression estimates using specifications that

include state and county fixed effects. In the first set, we re-estimate the regressions in Table 7, Panel A with

state fixed effects and include an interaction variable between the high volatility firm dummy and CATH,

PROT, CPRATIO, or REL. In the second set, we re-estimate the regressions in Table 7, Panel A with the

interaction term and county fixed effects and, therefore, exclude all county-level independent variables. The

high volatility dummy is one if the firm’s stock return volatility is above the median monthly return volatility

(measured over the prior 60 months). In tests (2) and (5), we estimate the state fixed effects regressions

using a sub-sample of small firms, while in tests (3) and (6), we estimate the state fixed effects regressions

using a sub-sample of large firms. Large (small) firms are defined as those with fiscal year sales greater

(smaller) than the median firm in the sample. The state and county fixed effects regressions are estimated

using OLS on the subsample of firms that offer an employee stock option plan. For brevity, we report only

the coefficient estimates of the volatility-religion interaction terms. The sample period is from January 1992

to December 2005. Robust z-statistics (t-statistics for OLS regressions), clustered by county, are reported

to the right of the coefficient estimates.
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Robustness Checks: ESO Regression Estimates

Panel A: Additional Robustness Checks

CPRATIO
Test Estimate z-statistic N Pseudo R2

Basic Robustness
(1) Control for Religiosity 0.136 3.45 14, 557 0.095
(2) IV Tobit, Lagged Religion 0.108 3.24 14, 491 0.420
(3) No Industry Dummies 0.141 3.52 14, 557 0.074
(4) Additional Control Variables 0.092 2.07 10, 870 0.085
(5) Use CPDIFF instead of C/P 0.090 2.56 14, 557 0.094
(6) Include Mormons and Jews 0.076 2.69 14, 491 0.094
(7) Binary Dependent Variable 0.012 1.95 14, 557 0.209
(8) Binary Dep Var w/o Industry Dummies 0.015 2.25 14, 557 0.176
(9) Exclude Technology Firms 0.096 3.11 12, 248 0.068
(10) Control for CEO Option Grant 0.099 3.00 14, 555 0.098
Sub-Periods
(11) 1993 Cross-Section Only 0.171 2.89 875 0.108
(12) 2000 Cross-Section Only 0.166 3.08 1, 115 0.094
(13) 1992-2000 0.093 2.22 9, 159 0.099
(14) 2001-2005 0.123 2.63 5, 398 0.087
Geography-Based Sub-Samples
(15) Exclude California 0.062 2.20 12, 092 0.075
(16) Exclude Northeast 0.144 1.69 11, 049 0.096
(17) Exclude Midwest 0.106 2.48 11, 073 0.102
(18) Exclude South 0.095 1.98 10, 580 0.109
(19) Exclude West 0.069 2.38 10, 969 0.072
Additional Regional Controls
(20) Control for Political Environment 0.101 2.87 14,557 0.095
(21) Control for Social Capital 0.105 3.13 14,523 0.095
(22) Control for Trust 0.106 3.06 14,168 0.095
(23) Include All Regional Controls 0.101 2.74 14,168 0.096

Panel B: ESO Regression Estimates using the Rajan and Zingales (1998) Method

Interaction Variable PROT t-stat CATH t-stat CPRATIO t-stat REL t-stat N

State Fixed Effects
(1) High Volatility Firm −1.004 −2.50 0.747 2.29 0.054 2.25 0.072 0.16 8,499
(2) High Volatility (Small

Firms) −1.544 −2.50 0.897 1.77 0.071 2.06 −0.056 −0.61 4,253
(3) High Volatility (Large

Firms) −1.012 −2.13 0.493 1.16 0.055 1.90 −0.048 −0.25 4,246
County Fixed Effects
(4) High Volatility Firm −0.770 −1.63 0.837 2.20 0.045 1.49 0.493 1.03 8,499
(5) High Volatility (Small

Firms) −1.948 −2.81 1.646 3.04 0.103 2.67 0.380 0.63 4,253
(6) High Volatility (Large

Firms) −0.642 −1.22 0.397 0.74 0.033 0.89 0.127 0.19 4,246
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Table 1.9
IPO First-Day Return and Turnover Regression Estimates

This table reports the results from OLS regressions of first-day IPO return and turnover on religion measures

and other control variables. In specifications (1) to (4) of Panel A, the dependent variable is the first-day

return (offer price to closing price on the first trading day), while in specifications (5) to (8), the dependent

variable is the share turnover on the first trading day. All independent variables have been previously defined

in Table 1. Panel A presents full-sample results, while Panel B presents estimates for various subsamples.

In Panel B, each row presents estimates for the religion measures from each of four separate regressions

corresponding to specifications (1) to (4) in Panel A. For conciseness, the estimates of all control variables

are suppressed. The religion variable estimates from specifications (1) to (4) in Panel A are reprinted as

the “Baseline”. The high (low) income subsample consists of IPOs located in counties with above (below)

median annual per-capita income. The high (low) education samples consists of IPOs located in counties with

above (below) median education level. The education level is defined as the proportion of county residents

above the age of 25 with a bachelor’s degree or higher. The high (low) local participation subsamples are

based on the median of state-level stock market participation measures constructed using the IRS tax return

data. The small (large) IPO subsample contains IPOs that are below (above) the median IPO size. The

high (low) retail local bias subsamples consist of firms in states with above (below) median retail local bias,

as measured using the portfolio holdings of retail investors at a large discount brokerage firm. In the last

test, we consider all IPOs and do not exclude those which are priced below $5. To improve readability, the

coefficient estimates of CPRATIO have been multiplied by 100 in all regressions. The industry dummies are

based on 30 Fama and French (1997) industries. The sample period is from January 1980 to December 2005.

Robust t-statistics, clustered at the county level, are reported below (Panels A) or to the right (Panel B) of

the coefficient estimates.

Panel A: Full Sample Estimates

First-Day Return First-Day Turnover

Variable (1) (2) (3) (4) (5) (6) (7) (8)

PROT −0.037 −0.052
(−1.40) (−1.95)

CATH 0.032 0.032
(1.12) (1.60)

CPRATIO 0.526 0.317
(2.22) (1.87)

REL −0.017 −0.006
(−0.52) (−0.23)

Ln(Proceeds) −0.002 −0.002 −0.002 −0.002 −0.019 −0.019 −0.019 −0.019
(−0.39) (−0.38) (−0.31) (−0.40) (5.27) (5.26) (5.31) (5.16)

Underwriter Rank 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006
(4.04) (4.05) (4.04) (4.03) (4.44) (4.48) (4.45) (4.52)

Underwriter Spread 0.031 0.031 0.031 0.031 0.003 0.003 0.004 0.004
(4.45) (4.43) (4.45) (4.45) (1.15) (1.13) (1.16) (1.17)

Continued . . .
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IPO First-Day Return and Turnover Regression Estimates

Panel A: Full Sample Estimates (Continued)

First-Day Return First-Day Turnover

Variable (1) (2) (3) (4) (5) (6) (7) (8)

Offer Price Revision 0.551 0.551 0.550 0.551 0.183 0.183 0.183 0.184
(13.06) (13.08) (13.07) (13.07) (7.85) (7.83) (7.85) (7.85)

Pre-IPO Market Return 11.562 11.554 11.501 11.601 1.758 1.774 1.751 1.813
(7.48) (7.53) (7.47) (7.55) (1.33) (1.35) (1.33) (1.39)

Ln(1 + Firm Age) −0.010 −0.011 −0.011 −0.010 0.005 0.005 0.005 0.005
(−3.60) (−3.65) (−3.67) (−3.58) (2.28) (2.25) (2.28) (2.34)

Technology Firm Dummy 0.042 0.042 0.041 0.042 −0.014 −0.014 −0.014 −0.013
(3.93) (3.92) (3.89) (3.92) (−1.54) (−1.52) (−1.58) (−1.47)

Total Population −0.001 −0.001 −0.002 −0.001 −0.001 0.002 −0.002 0.000
(−0.28) (−0.39) (−0.76) (0.27) (−1.00) (−1.00) (−1.01) (−0.25)

Education 0.046 0.043 0.035 0.059 0.002 0.002 0.001 0.014
(0.94) (0.91) (0.77) (1.17) (0.05) (0.05) (0.02) (0.39)

Male-Female Ratio 0.193 0.254 0.256 0.187 −0.163 −0.090 −0.100 −0.133
(1.93) (2.24) (2.51) (1.39) (−2.31) (−1.35) (−1.53) (−1.61)

Married 0.012 0.005 −0.003 0.011 −0.005 −0.013 −0.016 0.008
(0.15) (0.06) (−0.03) (0.14) (−0.12) (−0.35) (−0.42) (−0.21)

Minority 0.088 0.093 0.090 0.082 0.018 0.021 0.016 0.012
(1.44) (1.46) (1.55) (1.30) (0.59) (0.70) (0.54) (0.38)

Age 0.003 0.003 0.003 0.003 −0.001 −0.001 −0.001 −0.001
(1.65) (1.75) (1.60) (1.77) (−1.04) (−0.64) (−0.75) (−0.41)

Urban −0.023 −0.019 −0.024 −0.014 −0.023 −0.021 −0.021 −0.015
(−0.97) (−0.82) (−1.02) (−0.62) (−1.55) (−1.19) (−1.21) (−0.84)

Year Dummies Yes Yes Yes Yes Yes Yes Yes Yes
Industry Dummies Yes Yes Yes Yes Yes Yes Yes Yes
Adjusted R2 0.388 0.388 0.389 0.388 0.244 0.243 0.244 0.243
Number of IPOs 6,254 6,254 6,254 6,254 6,100 6,100 6,100 6,100
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IPO First-Day Return and Turnover Regression Estimates

Panel B: Return Regression Estimates For Market Participation and Local Bias Sub-Samples

Sub-Sample PROT t-stat CATH t-stat CPRATIO t-stat REL t-stat N

Baseline −0.037 −1.40 0.032 1.12 0.526 2.22 −0.017 −0.52 6,254
Market Participation Proxy
(1) High Income −0.116 −1.86 0.101 1.78 0.927 2.60 0.036 0.53 3,149
(2) High Income,

1993-2005 −0.145 −2.19 0.115 1.93 1.092 2.92 0.033 0.47 2,760
(3) Low Income −0.014 −0.56 −0.013 −0.57 −0.038 −0.17 −0.045 −1.88 3,105
(4) High Education −0.043 −0.74 0.081 1.41 0.803 2.15 0.048 0.73 3,154
(5) High Education,

1993-2005 −0.103 −1.47 0.104 1.44 1.100 2.62 0.042 0.53 2,297
(6) Low Education −0.022 −0.86 −0.013 −0.59 0.080 0.34 −0.072 −3.02 3,100
(7) High Part States,

1998-2005 −0.570 −2.87 0.184 1.25 1.350 1.90 −0.026 −0.15 718
(8) Low Part States,

1998-2005 0.036 0.26 −0.062 −0.45 0.544 0.43 −0.163 −1.19 719
IPO Characteristics and Retail Clientele
(9) Price Below Median −0.063 −2.04 0.055 2.21 0.504 2.14 −0.001 −0.00 3,374
(10) Price Above Median 0.041 0.12 0.010 0.27 0.418 1.44 −0.016 −0.40 3,279
(11) Small IPOs −0.060 −1.58 0.072 2.27 0.724 2.40 0.017 0.44 3,112
(12) Large IPOs −0.010 −0.33 −0.019 −0.50 0.286 0.94 −0.050 −1.22 3,142
(13) High First-Day

Turnover −0.073 −1.78 0.054 1.28 0.817 2.50 −0.021 −0.43 3,265
(14) Low First-Day

Turnover 0.020 0.68 −0.001 −0.43 −0.025 −0.12 −0.014 −0.52 2,989
(15) High Retail Local

Bias −0.006 −0.12 0.071 1.66 1.029 2.45 0.052 0.80 2,746
(16) Low Retail Local Bias 0.014 0.37 −0.013 −0.47 0.105 0.38 −0.031 −0.98 3,508
Local Bias and Income
(17) Low Income, Low LB 0.016 0.41 −0.055 −1.84 −0.335 −0.99 −0.060 −1.60 1,753
(18) Low Income, High LB −0.042 −1.21 0.051 1.49 0.408 1.39 −0.025 −0.75 1,352
(19) High Income, Low LB −0.074 −0.97 0.058 0.99 0.478 1.23 0.022 0.35 1,755
(20) High Income, High

LB 0.069 0.41 0.121 1.04 2.130 2.17 0.128 0.91 1,394
Other Tests
(21) No Min $5 Price

Filter −0.043 −1.73 0.035 1.34 0.540 2.55 −0.016 −0.53 6,653
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Table 1.10
Robustness Checks: IPO First-Day Return Regression Estimates

This table reports several alternative versions of the IPO return regressions as robustness checks. In Panel

A, we re-estimate the regressions in Table 9, Panel A and, for conciseness, we only report the CPRATIO

coefficient estimates. In the first test, we control for the overall level of religiosity in the county. The two-

stage least squares (2SLS) estimate uses three-year lagged value of the religion variables as an instrument

for the concurrent value. In test (3), we do not include industry dummies in the specification. In test (4)

the main independent variable is CPDIFF, which is the difference between the proportions of Catholics and

Protestants in a county. The “Include Mormons and Jews” test uses an alternative measure of CPRATIO,

where the Catholic population includes the Jewish adherents and the Protestant population includes the

Mormons. In test (6), we use lottery sales as the main independent variable instead of CPRATIO, where

lottery sales is defined as the inflation-adjusted per-capita state-level lottery sales. In test (7), both the

state-level lottery sales and CPRATIO are included in our regression. In tests (8) and (9), we estimate

the return regressions in two sub-periods and in tests (10) to (20), we consider several geography based

sub-samples. A county is more (less) urban if the proportion of the county population living in urban areas

is larger (smaller) than the median proportion across counties. In the last four tests, we include additional

state-level control variables in the specification. We control for political environment using a dummy variable

that is set to one for states that voted in favor of the Republican party in the last Presidential elections. The

Social Capital variable is a composite index of 14 different state-level measures of community participation

and the Trust variable is based on a question in the General Social Survey that measures the percentage of

survey respondents in the state who agrees with the statement that “Most people can be trusted.” In Panel

B, we present return regression estimates with state and county fixed effects. In the first set, we re-estimate

the regressions in Table 9, Panel A with state fixed effects and include an interaction variable between the

Technology Firm Dummy and CATH, PROT, CPRATIO, or REL. In the second set, we re-estimate the

regressions in Table 9, Panel A with the interaction term and county fixed effects and, therefore, exclude

all county-level independent variables. The high (low) retail local bias (LB) subsamples consist of IPOs

located in states with above (below) median retail local bias, as measured using the portfolio holdings of

retail investors at a large discount brokerage firm. For brevity, we report only the coefficient estimates

of the technology firm dummy-religion interaction terms. To improve readability, the coefficient estimates

of CPRATIO have been multiplied by 100 in all regressions. The sample period is from January 1980 to

December 2005. Robust t-statistics, clustered at the county level, are reported to the right of the coefficient

estimates.
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Robustness Checks: IPO First-Day Return Regression Estimates

Panel A: Additional Robustness Checks (Continued)

CPRATIO
Test Estimate t-statistic N Adj R2

Basic Robustness
(1) Control for Religiosity 0.714 3.00 6,254 0.389
(2) 2SLS, Lagged Religion 0.520 2.13 6,081 0.394
(3) No Industry Dummies 0.534 2.37 6,316 0.386
(4) Use CPDIFF instead of CPRATIO 0.006 1.73 6,251 0.388
(5) Include Mormons and Jews 0.379 1.71 6,254 0.389
(6) Use Lottery Sales instead of CPRATIO 0.006 1.34 4,171 0.393
(7) Use Lottery Sales and CPRATIO:

Lottery Sales Estimate 0.001 0.24
CPRATIO Estimate 0.542 1.45 4,171 0.393

Sub-Periods
(8) 1980-1992 −0.173 −0.75 2,494 0.242
(9) 1993-2005 0.766 2.46 3,760 0.400
Geography-Based Sub-Samples
(10) Exclude California 0.241 1.28 4,807 0.350
(11) Exclude California, 1993-2005 0.489 1.74 2,811 0.364
(12) Exclude California, High Retail LB 0.653 2.21 1,299 0.286
(13) Exclude North-East 1.281 2.29 4,575 0.396
(14) Exclude Mid-West 0.554 2.05 5,311 0.400
(15) Exclude South 0.482 2.18 4,636 0.399
(16) Exclude West 0.228 1.16 4,240 0.343
(17) Exclude West, 1993-2005 0.476 1.68 2,429 0.360
(18) Exclude West, High Retail LB 0.677 2.12 1,204 0.299
(19) More Urban 0.847 2.06 3,126 0.382
(20) Less Urban −0.039 −0.15 3,128 0.390
Additional Regional Controls
(21) Control for Political Environment 0.401 1.83 6,254 0.396
(22) Control for Social Capital 0.502 2.25 6,247 0.396
(23) Control for Trust 0.502 2.25 6,093 0.397
(24) All Regional Controls 0.398 1.86 6,093 0.398

Panel B: IPO Regression Estimates using the RZ Method

Interaction Variable PROT t-stat CATH t-stat CPRATIO t-stat REL t-stat N

State Fixed Effects
(1) Technology Firm Dummy −0.112 −2.29 0.073 1.54 1.158 2.41 −0.045 −1.03 6,254
(2) Technology Firm (High LB) −0.205 −3.04 0.175 1.72 2.750 3.25 0.002 0.03 2,811
(3) Technology Firm (Low LB) −0.035 −0.46 0.024 0.49 0.413 0.91 0.016 0.29 3,443
County Fixed Effects
(4) Technology Firm Dummy −0.085 −1.42 0.097 1.74 1.252 2.33 0.073 1.36 6,254
(5) Technology Firm (High LB) −0.159 −1.67 0.242 2.06 2.763 2.96 0.140 1.34 2,811
(6) Technology Firm (Low LB) −0.033 −0.39 0.027 0.49 0.544 1.01 0.023 0.37 3,443

80



Table 1.11
Lottery-Stock Premium: Fama-MacBeth Cross-Sectional Regression Estimates

This table reports the estimates from monthly Fama-MacBeth cross-sectional regressions, where the monthly
stock return is the dependent variable. The main independent variables are the lottery-type stock indicator
and interaction between this variable and one of the religion variables. The lottery-stock indicator is defined
at the end of the previous month. The religion variables have been previously defined in Table 1. The High
Religion dummy is set to one for firms that are located in counties in which the religion measure is above
its median value. The idiosyncratic volatility in month t is the standard deviation of the residual from a
four-factor model, where daily returns from month t are used to estimate the model. Other independent
variables include three factor exposures (market, small-minus-big (SMB), and high-minus-low (HML) betas)
and four firm characteristics (firm size, book-to-market ratio, past six-month return, and monthly turnover).
The factor exposures are measured contemporaneously, while firm size, six-month returns, and turnover
are measured in the previous month, and the book-to-market measure is from six months ago. In Panel
A, we report the main estimates. In Panel B we report alternative versions of this baseline specification as
robustness checks, where for conciseness, we only report the estimate of the Lottery Stock × High CPRATIO
interaction term. The interaction estimate from CPRATIO column in Panel A is reprinted as “baseline”.
CPDIFF is the difference between the proportions of Catholics and Protestants in a county. The “Include
Mormons and Jews” test uses an alternative measure of CPRATIO, where the Catholic population includes
the Jewish adherents and the Protestant population includes the Mormons. Characteristic-adjusted returns
are computed using the Daniel, Grinblatt, Titman, and Wermers (1997) method. In tests (5) and (6), we
estimate the regression for two sub-periods and in tests (7) to (11), we consider several geography based
sub-samples. In the last four tests, we include additional state-level control variables in the specification.
We control for political environment using a dummy variable that is set to one for states that voted in favor
of the Republican party in the last Presidential elections. The Social Capital variable is a composite index of
14 different state-level measures of community participation and the Trust variable is based on a question in
the General Social Survey that measures the percentage of survey respondents in the state who agrees with
the statement that “Most people can be trusted.” We winsorize all variables at their 0.5 and 99.5 percentile
levels and the independent variables have been standardized. Only stocks with CRSP share codes of 10 and
11 are included in the analysis. We use the Pontiff (1996) method to correct the Fama-MacBeth standard
errors for potential serial correlation. The sample period is from January 1980 to December 2005. The
t-statistics for the coefficient estimates are shown either below (Panel A) or to the right (Panel B) of the
coefficient estimates.

Panel A: Main Estimates

Religion Interaction Variable

Variable None PROT CATH CPRATIO REL

Intercept 1.499 1.484 1.503 1.489 1.501
(4.61) (4.63) (4.57) (4.67) (4.63)

High Religion 0.023 −0.043 −0.021 0.011
(1.25) (−1.85) (−1.03) (0.80)

Lottery Stock Dummy × High Religion 0.058 −0.031 −0.053 0.035
(3.27) (−1.77) (−2.87) (1.88)

Lottery Stock Dummy −0.125 −0.167 −0.145 −0.160 −0.108
(−3.52) (−4.47) (−3.80) (−4.32) (−3.67)

Idiosyncratic Volatility −0.156 −0.155 −0.149 −0.151 −0.152
(−2.62) (−2.61) (−2.60) (−2.61) (−2.60)

Idiosyncratic Skewness −0.174 −0.176 −0.176 −0.175 −0.174
(−5.62) (−5.67) (−5.68) (−5.65) (−5.64)

Continued . . .
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Table 1.11 – Continued from previous page
Robustness Checks: IPO First-Day Return Regression Estimates

Panel A: Main Estimates (Continued)

Religion Interaction Variable

Variable None PROT CATH CPRATIO REL

Stock Price 0.092 0.091 0.091 0.092 0.091
(3.82) (3.96) (3.80) (3.99) (3.93)

Market Beta 1.198 1.199 1.198 1.202 1.194
(5.30) (5.32) (5.35) (5.34) (5.30)

SMB Beta 0.224 0.223 0.225 0.233 0.223
(1.64) (1.65) (1.66) (1.75) (1.65)

HML Beta −0.606 −0.606 −0.603 −0.608 −0.605
(−3.17) (−3.14) (−3.16) (−3.16) (−3.13)

Firm Size −0.460 −0.459 −0.456 −0.458 −0.459
(−4.51) (−4.51) (−4.48) (−4.49) (−4.50)

Book-To-Market Ratio 0.144 0.145 0.146 0.146 0.143
(2.26) (2.27) (2.31) (2.29) (2.24)

Past 12-Month Return 0.184 0.149 0.153 0.149 0.148
(2.32) (2.38) (2.40) (2.39) (2.32)

Monthly Turnover −0.162 −0.166 −0.175 −0.171 −0.163
(−1.26) (−1.28) (−1.41) (−1.33) (−1.24)

Average Number of Stocks 4,205 4,205 4,205 4,205 4,205
Average Adjusted R2 0.057 0.060 0.059 0.059 0.058

Panel B: Estimates From Robustness Tests

CPRATIO
Test Interaction t-statistic Avg N Avg Adj R2

Baseline −0.053 −2.87 4,205 0.059
Basic Robustness
(1) Use Ln(CPRATIO) instead of CPRATIO −0.054 −2.97 4,205 0.059
(2) Use CPDIFF instead of CPRATIO −0.050 −2.74 4,205 0.059
(3) Include Mormons and Jews −0.052 −2.74 4,205 0.058
(4) Use Char-Adj Returns −0.052 −2.40 4,063 0.044
Sub-Periods
(5) 1980-1992 −0.038 −1.84 3,259 0.056
(6) 1993-2005 −0.081 −3.07 5,155 0.062
Geography-Based Sub-Samples
(7) Exclude California −0.053 −2.73 3,869 0.059
(8) Exclude North-East −0.040 −2.09 3,168 0.060
(9) Exclude Mid-West −0.067 −3.24 3,429 0.062
(10) Exclude South −0.044 −2.12 3,299 0.060
(11) Exclude West −0.058 −2.87 3,311 0.061
Additional Regional Controls
(12) Control for Political Environment −0.053 −2.78 4,069 0.060
(13) Control for Social Capital −0.052 −2.82 4,059 0.060
(14) Control for Trust −0.049 −2.77 3,951 0.061
(15) All Regional Controls −0.051 −2.70 3,951 0.062
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Figure 1.1
Geographical Variation in Religiosity and Religious Composition Across the U.S.

This figure shows the county-level religiosity (Panel A) and Catholic-Protestant ratio (Panel B) across the
U.S. Each small outlined region in the figure corresponds to a county. In the top panel, darker shade
indicates more religious counties, while in the bottom panel, darker shade indicates counties with higher
Catholic concentration. The county-level religion data are available for years 1980, 1990, and 2000 and the
figure shows the average religiosity and concentration measures for these three years.

Panel A: Religiosity Across the U.S.

Panel B: Catholic-Protestant Ratio Across the U.S.
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Figure 1.2
Religious Beliefs and Retail Investor Preference for Lottery-Type Stocks

This figure shows the average portfolio weights allocated to lottery-type stocks in the aggregate retail investor
portfolio at a large U.S. discount brokerage house during the 1991 to 1996 period. Lottery-type stocks
are defined as stocks with below-median price, above-median idiosyncratic volatility, and above-median
idiosyncratic skewness. The aggregate investor portfolio is created by combining the portfolios of all investors
in the sample. Investors are grouped into quintiles based on one of following three religion measures associated
with the county of investor’s residence: Protestants (PROT), Catholics (CATH), and Catholic-Protestant
ratio (CPRATIO). PROT is the proportion of Protestant residents in the county where the investor resides,
CATH is the proportion of Catholic residents in the investor’s county, and CPRATIO is the ratio of Catholic
to Protestant residents in the investor’s county of residence. The figure shows the equal-weighted average
lottery stock weights for each religion quintile. The portfolio weights allocated to lottery-type stocks are
computed each month and the graph reports the average values of those monthly weights.
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Chapter 2

Deviations from Social Norms and Informed Trad-

ing

2.1. Introduction

Social norms or values can influence investors’ portfolio choices and impact equilibrium

returns. For example, Kumar, Page, and Spalt (2011) show that variation in social norms

regarding the moral acceptability of gambling predicts investors’ propensity to hold lottery-

like stocks with high skewness and volatility. Other recent research has highlighted insti-

tutions’ aversion to holding “sin stocks” such as alcohol, tobacco and gaming companies,

preferences for firms that exhibit corporate social responsibility, and stock preferences based

on political values.1

While these studies focus on portfolio allocations and their aggregate impact on stock

prices, I examine the implications of such norms for investment performance and perfor-

mance evaluation. Previous work has documented return premiums to groups of stocks

such as sin stocks or stocks with high expected skewness, which can arise from widespread

social norms or investor tastes. If one properly adjusts for “style”, then there is no further

implication of such tastes for abnormal portfolio performance. However, if investors have

access to private information, then social or institutional norms against holding certain

1For theoretical treatment of investor tastes, see Mitton and Vorkink (2007) and Barberis and Huang
(2008), which demonstrate the price impact of investor preferences for skewness. Heinkel, Kraus, and Zechner
(2001) model the effect of green investment, and Fama and French (2007) propose a general framework for
introducing tastes into a CAPM setting. Empirical studies of the price impact of investor tastes include
Bennett, Sias, and Starks (2003), Mitton and Vorkink (2007), Boyer, Mitton, and Vorkink (2010), Hong and
Kacperczyk (2009), Hong and Kostovetsky (2010), and Kumar, Page, and Spalt (2011).
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types of stocks can influence their decision to take advantage of that information, thereby

impacting observed performance. Thus, conditioning on investors’ sensitivity to norms can

help identify trades which are likely to be informed.

The main idea is simple: when an investor obtains information about a security, the

social or institution norms against holding securities with certain characteristics can influ-

ence her threshold for trading on that information. For example, consider the manager of a

public pension fund who avoids holding sin stocks because of the negative public perception

of funding companies that promote vice. Now, suppose that manager then receives infor-

mation indicating that the stock of RJ Reynolds (a prominent tobacco company) is going

to appreciate substantially over the next period. Because the social norms with respect to

sin stocks impose an extra cost to holding RJ Reynolds stock, that manager would require

a stronger information signal to induce her to act on that information. Empirically, then, if

one observes this manager, who is subject to social norms against holding sin stocks, taking

a significant position in a stock like RJ Reynolds, it is more likely that that trade reflects

a strong information signal.

In this paper I focus on the impact of two different sets of social norms which have

received attention in recent studies. The first is social attitudes towards gambling which

can influence investors’ willingness to hold lottery-like stocks with high expected skewness,

and the second is investors’ tolerance for holding sin stocks. With respect to lottery-like

stocks, the key hypothesis is that investors who are relatively averse to gambling will earn

especially high abnormal returns on those lottery-like stocks which they do choose to hold.

This is because an informed investor who is averse to gambling on such stocks would require

a stronger information signal to induce her to trade. As a result, her positions in highly

skewed stocks would have higher expected returns ex post.

I test this hypothesis by examining the returns to institutional investors’ stock hold-

ings, conditional on the stock’s expected skewness and on the institution’s preference for

gambling. I focus on institutional portfolio managers as a class of potentially informed
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investors that constitute a large portion of equity ownership and trading volume. In the

main analysis, I measure an institution’s taste for positive skewness by observing its average

portfolio allocation to lottery-like stocks, defined as those in the highest quintile of expected

idiosyncratic skewness (EISKEW), over the prior four quarters. Sorting institutions by their

observed preference for lottery stocks, and sorting stocks by their expected skewness, I form

portfolios of the stocks in each quintile of EISKEW held by institutions in each quintile of

gambling tolerance.

Consistent with the main hypothesis, I find that the portfolio of lottery stocks held by the

most gambling-averse institutions earns an average abnormal return of 207 basis points per

quarter (t-stat 1.84), which is economically large and substantially larger than the returns

to stocks with lower expected skewness or those held by more gambling-tolerant institutions.

Assuming that information obtained by institutions is relatively short-lived, it may be more

informative to examine the returns to stocks recently purchased by institutions, since their

holdings may include stock positions that are stale. Thus, I further examine the returns

to portfolios consisting of institutions’ “fresh” holdings, defined following Cohen, Polk, and

Silli (2009) as those stocks in which the institution increased its portfolio weight over the

previous quarter. The fresh lottery stock holdings by the most gambling-averse institutions

earn an average abnormal return of 273 basis points per quarter (t-stat 2.39), and the

difference in abnormal returns between lottery stocks held by gambling-averse institutions

and those held by gambling-tolerant institutions is large and statistically significant (201

bp per quarter, t-stat 2.14). Conditioning on gambling preferences yields no discernible

difference in performance among institutions’ holdings of stocks with lower EISKEW.

These results strengthen when I focus on the holdings of more aggressive institution types

who are more likely to be informed, and are robust to controlling for industry. The latter

is important because industry is an important predictor of skewness (e.g., Zhang, 2005)

and institutions may specialize in certain industries without having a genuine preference for

skewness. The results are somewhat stronger for more concentrated institutions, for larger
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institutions, and in the latter part of the sample period. Overall, the evidence is consistent

with gambling-averse institutions requiring stronger information signals to induce them to

trade stocks with high skewness.

As an alternative to measuring gambling preferences based on prior portfolio allocations,

I conduct further analysis using geographic variation in religious composition to proxy for

local gambling (skewness) preferences. Specifically, I use the ratio of Catholic adherents

to Protestant adherents (CPRATIO) in each county of the United States. This measure is

motivated by the observation that the major Protestant denominations prohibit gambling,

while the Catholic church maintains a tolerant position on moderate gambling.2 The pre-

dictive power of religious background for gambling behavior has been well established in a

variety of settings, including various financial market settings (e.g., Kumar, 2009b; Kumar,

Page, and Spalt, 2011). While this measure of gambling tolerance is more indirect and noisy

than the previous measure, it has the advantage of specifically capturing variation in social

norms regarding gambling while being relatively exogenous to the investors’ information

set.

I find that CPRATIO is positively related to institutions’ portfolio weight in lottery-

like stocks, and is also related to portfolio turnover, particularly among lottery stocks.

This suggests that CPRATIO does a reasonable job of capturing variation in institutions’

preferences for holding stocks with lottery-like payoffs. Using the local CPRATIO as a

proxy for gambling preferences, I find that the portfolio of lottery stocks held by the most

2The gambling views typical of many Protestant churches are expressed in the United Methodist Church’s
2004 Book of Resolutions: “Gambling is a menace to society, deadly to the best interests of moral, social,
economic, and spiritual life, and destructive of good government. As an act of faith and concern, Christians
should abstain from gambling and should strive to minister to those victimized by the practice.” The position
of the Catholic Church on gambling is summarized in the New Catholic Encyclopedia: “A person is entitled
to dispose of his own property as he wills. . . so long as in doing so he does not render himself incapable of
fulfilling duties incumbent upon him by reason of justice or charity. Gambling, therefore, though a luxury,
is not considered sinful except when the indulgence in it is inconsistent with duty.” Further, The Catechism
of the Catholic Church (2413) states: “Games of chance (card games, etc.) or wagers are not in themselves
contrary to justice. They become morally unacceptable when they deprive someone of what is necessary to
provide for his needs and those of others. The passion for gambling risks becoming an enslavement. Unfair
wagers and cheating at games constitute grave matter, unless the damage inflicted is so slight that the one
who suffers it cannot reasonably consider it significant.” (Thompson, 2001, p. 317-324) provides a summary
of the gambling views of major religious denominations in the U.S.
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gambling-averse (low CPRATIO) institutions earns an average abnormal return of 147 basis

points per quarter (t-stat 1.90). Focusing on fresh positions, the lottery stocks held by the

most gambling-averse institutions earn an average abnormal return of 268 basis points per

quarter (t-stat 2.29). This confirms the previous findings using an entirely different proxy

for institutions’ willingness to gamble on lottery-like stocks. The stylized result that the

lottery stocks held by gambling-averse investors earn high abnormal returns thus appears

to be fairly robust.

In order to examine the information content of institutional trades more directly, I study

returns following significant trades by gambling-averse versus those by gambling-tolerant

institutions. The return on lottery stocks purchased by gambling-averse institutions is 251

basis points (t-stat 1.90). The return differential between lottery stocks purchased and

those sold by gambling-averse institutions is 257 basis points per quarter, but is weaker

statistically (t-stat 1.68). Neither the buy portfolio returns nor the buy-sell return differ-

ential are significant for stocks in lower quintiles of EISKEW, and they are not significant

in any quintile of EISKEW for the trade portfolios based ownership changes by the most

gambling-tolerant institutions. This provides further evidence that the trades of lottery

stocks by the most gambling-averse institutions do reflect stronger information signals.

Finally, I analyze institutions’ holdings of “sin stocks” to provide complementary ev-

idence using another dimension of investor tastes. Hong and Kacperczyk (2009) argue

that social norms against funding businesses that promote vice lead institutions to avoid

sin stocks–stocks of publicly traded companies that produce alcohol, tobacco, or gaming.

They provide evidence that institutions generally avoid sin stocks, underweighting them

in aggregate, and that sin stocks earn higher-than-expected average returns due to their

relative neglect by institutional investors. Analogous to the previous evidence with respect

to gambling preferences, I find that the sin stock positions of the institutions most averse to

holding them earn significantly higher returns than those held by more tolerant institutions.

Among banks, insurance companies, and other institutions such as pension funds, which
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Hong and Kacperczyk (2009) identify as more likely subject to social norms, sin stocks held

by the most averse institutions exhibit abnormal returns of 280 bp per quarter (t-stat 2.77),

258 bp higher (t-stat 2.29) than those held by the most tolerant institutions. The fresh sin

stock holdings of averse institutions earn abnormal returns of 300 bp per quarter (t-stat

2.83), 357 bp higher (t-stat 2.98) then the returns to fresh holdings by tolerant institutions.

Overall, the analysis of sin stock holdings corroborates the evidence from high skewness

stocks.

Because the predicted impact of social norms on portfolio performance requires investors

to have access to private information about certain stocks, the results in this study pro-

vide new evidence on the question of whether institutional investors are informed or have

investment skill. The magnitude of the abnormal returns earned by investors who deviate

from these norms, and the difference in abnormal returns across investors conditional on

their tastes, provide novel evidence that institutional investors do have access to superior

information. This paper thus contributes to the large literature which seeks to measure in-

vestment skill by providing a novel way of identifying informed trades. Perhaps the closest

paper in this area is Cohen, Polk, and Silli (2009), which identifies the stock in each mutual

fund portfolio that is most overweighted relative to the market or to a proxy for the fund’s

benchmark, and finds that these “best ideas” earn significant abnormal returns. While my

paper is similar in spirit, in that it focuses on subsets of institutional stock positions that are

more likely to reflect information, the use of investor tastes to identify potential informed

trades is novel. Furthermore, my paper differs in that the hypothesis refers to the certain

groups of stocks within an investor’s portfolio rather than single stock picks, and thus may

apply to larger components of the portfolio.

This paper is also related to the growing literature on the role of investor tastes for

portfolio choice and asset prices. Mitton and Vorkink (2007) and Barberis and Huang

(2008) show, using very different frameworks, how investors’ preferences for skewness can

lead to even idiosyncratic skewness being priced in the cross-section. Heinkel, Kraus, and
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Zechner (2001) model the effect of green investment on firms’ cost of capital and corporate

decision-making, and Fama and French (2007) propose a general framework for introducing

tastes into a CAPM setting. Empirical studies of the price impact of investor tastes include

Bennett, Sias, and Starks (2003), who study changes over time in institutional preferences

for small, volatile stocks, and the impact of those changing preferences on stock prices.

Boyer, Mitton, and Vorkink (2010) use estimates of expected idiosyncratic skewness to

show that idiosyncratic skewness is negatively related to returns, while Kumar, Page, and

Spalt (2011) show that the negative premium on lottery-like stocks varies with a measure

of local demand for skewness. Similarly, Hong and Kacperczyk (2009) show that sin stocks

earn positive abnormal returns due to their neglect by institutional investors, while Hong

and Kostovetsky (2010) show that fund managers’ political values influence their portfolio

choices.

Finally, the intuition behind the main hypothesis in this paper is related to the seminal

work by Becker (1957) on the economics of discrimination. Becker argues that an employer

with a taste for discrimination must be compensated for the disutility of hiring a minority

employee, and thus will only hire a minority if that individual is exceptionally productive.

Ex post, I should observe that minority employees are more productive than other employ-

ees. Ben-David, Glushkov, and Moussawi (2010) make a similar argument to the one in

this paper to interpret their finding that hedge fund trades are most informative among

stocks with high idiosyncratic risk. In contrast to their paper, I focus on cross-sectional

differences across institutions in their gambling preferences, which allow me to test directly

the argument that deviation from an investor’s tastes is a signal of information-motivated

trading.

The paper is organized as follows. Section II discusses the data and sample construc-

tion. Section III analyzes the returns to institutional holdings conditional on expected

skewness and institutional gambling preferences. Section IV examines the returns to sin

stocks conditional on institutional tastes. Section V concludes.
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2.2. Data and Sample Construction

2.2.1. Institutional Investor Data

The primary data for my study consist of quarterly institutional holdings from Thomson

Financial for the 1980 to 2008 period. The data contain the end of quarter stock holdings

of all institutions that file form 13F with the Securities and Exchange Commission (SEC).

Institutions with more than $100 million under management are required to file form 13F

with the SEC and common stock positions of more than 10,000 shares or more than $200,000

in value must be reported on the form. A typical institution in the sample holds a 217-

stock portfolio (median is 90) worth $2.42 billion (median = $120 million). There is also

considerable heterogeneity in the size of institutions in the sample. More than 10% of

institutions hold stock portfolios with market capitalization of under $65 million and more

than 25% of institutions hold stock portfolios worth $1 billion or more.

The level of institutional ownership in stocks has grown steadily during the last 25 years.

For instance, in the year 1980, about 47% of stocks had zero institutional ownership, but

in recent years, only less than 5% of stocks have zero institutional ownership. Furthermore,

during the eighties, the mean institutional ownership in a typical stock was about 12%, but

in recent years (2000 to 2004), the mean institutional ownership in stocks has increased

to about 31%. Collectively, the evidence suggests that institutions are likely to be the

marginal, price-setting investors in an increasing number of stocks. Several other standard

datasets are used in this study. I obtain monthly prices, returns, shares outstanding, and

monthly volume turnover data from the Center for Research on Security Prices (CRSP)

and quarterly book value of common equity data from COMPUSTAT. The exchange code

and the share code for all stocks are also obtained from CRSP. Lastly, the daily time-series

of the three Fama-French factors and the momentum factor are from Ken Frenchs data

library.

I also use institutional classifications from Brian Bushee to help define the sample.
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Because I want a relatively homogeneous sample of active institutions that are more likely

to have information, I exclude passive institutions that are classified as “quasi-indexers” on

the basis of their diversification and turnover. In some cases, I focus on subsamples based

on institutional investor types. Because the type codes provided by Thomson Financial are

not reliable after 1997, I use the type codes provided by Bushee, which maintain the 1997

code for institutions that remain in the sample, and manually assign codes for institutions

that enter the sample later.

2.2.2. Expected Idiosyncratic Skewness

To measure the attractiveness of a stock to an investor with preferences for gambling, I

estimate expected idiosyncratic skewness (EISKEW) for each stock following the approach

of Boyer, Mitton, and Vorkink (2010) and Chen, Hong, and Stein (2001). This consists

of using firm-level variables to predict idiosyncratic skewness in the cross-section. This

is important because idiosyncratic skewness itself is unstable over time (see Harvey and

Siddique (2000)) and it is ex ante skewness, rather than past realized skewness, that should

drive the decisions of investors with skewness preferences. Boyer, Mitton, and Vorkink

(2010) document a significant negative relation between expected idiosyncratic skewness

and average returns. This is consistent with at least a subset of the investor population

having a taste for lottery-like payoffs characterized by positive skewness (see Mitton and

Vorkink (2007) and Barberis and Huang (2008)). The objective of this paper is to exploit

variation in investors’ taste of positive skewness in order to identify stock positions that are

likely to reflect strong information signals.3

The key predictors of idiosyncratic skewness include lagged skewness and idiosyncratic

volatility, as well as momentum and turnover (motivated by Chen, Hong, and Stein (2001)

and Hong and Stein (2003)), firm size, and industry. I compute idiosyncratic volatility

3In a previous version of this paper, I obtain qualitatively similar results to those reported in this paper
using a “lottery index” in place of EISKEW as estimated here. The lottery index is constructed by the
stock’s cross-sectional ranks in idiosyncratic skewness and idiosyncratic volatility, and is meant to capture a
stock’s attractiveness to investors with a taste for lottery-like payoffs. As lagged idiosyncratic skewness and
volatility are the two key predictors of EISKEW, the two measures are closely related.
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as the standard deviation of the residuals from four-factor regressions including the three

Fama and French (1993) factors plus the Carhart (1997) momentum factor, estimated using

daily returns over the prior 6 months. Similarly, I compute idiosyncratic skewness as

idioskewi,t =
1

N(t)

∑
d∈S(t) ε

3
i,d

idiovol3i,t
, (2.1)

where S(t) is the set of trading days in the previous six months, N(t) is the number of

trading days in S(t), ε3i,d is the residual on day d from the four-factor regression estimated

over S(t), and idiovoli,t is the idiosyncratic volatility of stock i as defined above. To estimate

expected idiosyncratic skewness, I first estimate separate cross-section regressions at the end

of each month t:

idioskewi,t = β0,t + β1,t−T idioskewi,t−T + β2,t−T idiovoli,t−T + λ′tXi,t−T + εi,t,

where T = 6 months and Xi,t−T is a vector of firm-specific variables observed at the

end of month t− T . These include:

• momi,t−T , defined as the cumulative return of stock i over months t−T−12 to t−T−1

• turni,t−T , defined as the average daily share turnover of the firm during months t−T−2

through t− T

• dummy variables for small and medium-sized firms, from a grouping of firms into

three equal-sized bins based on market capitalization

• industry dummies based on the Fama and French (1997) 48 industry classification

scheme

• a NASDAQ dummy and NASDAQ × turni,t−T , where NASDAQ = 1 if the firm’s

stock trades on the NASDAQ exchange
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Each month, I estimate the coefficients of the above regression on the cross-section of

stocks, then use those estimates with the current values of the firm-specific variables to

predict expected skewness over the subsequent 6 months. This approach produces monthly,

stock-by-stock measures of ex ante skewness based on information available at the time.

2.2.3. Measures of Gambling Preferences

Although a typical institution is likely to avoid high EISKEW stocks due to prudent man

rules and other institutional constraints (e.g., DelGuercio, 1996), some institutions might

gravitate toward these stocks because they provide “cheap bets” and offer good opportu-

nities for exploiting information asymmetry. In particular, the institutional attraction for

smaller, lottery-type stocks might increase over time as competition in other market seg-

ments increases (e.g., Bennett, Sias, and Starks, 2003). The identification of stock positions

that are likely to reflect stronger information signals depends on cross-sectional variation

in institutions’ tastes for gambling. I employ two distinct proxies to capture institutional

tolerance for gambling, described below.

2.2.3.1. Past Weight in Lottery-Like Stocks

In the main analysis in this paper, I measure an institution’s taste for gambling by using

its historical allocation of portfolio weight to lottery-like stocks, where lottery stocks are

defined as those in the highest quintile of EISKEW. Specifically, I compute the average

portfolio weight in lottery stocks over the previous four quarters. In most of the analysis, I

sort institutions into five equal-sized bins based on their past weight in lottery stocks. For

the few quarters in which more than twenty percent of firms allocated zero weight to lottery

stocks over the prior four quarters, I assign all institutions with zero past weight in lottery

stocks into the lowest bin and divide the remaining institutions into four equal sized groups

assigned to bins 2-5.
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2.2.3.2. Catholic-to-Protestant Ratio

In addition to the more direct measure of gambling preferences based on observed prior

portfolio allocations, I also employ an alternative proxy for institutions’ taste for stocks

with lottery-like payoffs. Motivated by the evidence in Kumar, Page, and Spalt (2011),

I proxy for local gambling attitudes using county-level geographical variation in religious

composition across the U.S. This measure is motivated by the observation that the major

Protestant denominations prohibit gambling, while the Catholic church maintains a tolerant

position on moderate gambling. Religious background is well-established as a key predictor

of gambling behavior in the empirical gambling literature (see, for example, Berry and

Berry, 1990; Martin and Yandle, 1990; Ellison and Nybroten, 1999; Diaz, 2000; Hoffman,

2000). Furthermore, recent studies in the finance literature (e.g., Kumar, 2009b; Doran,

Jiang, and Peterson, 2008) have documented that religion-induced gambling attitudes carry

over into financial decisions.4 In particular, Kumar, Page, and Spalt (2011) find that local

religious composition predicts institutional investors’ portfolio allocation to stocks with

high idiosyncratic risk and skewness, which are the key predictors of expected idiosyncratic

skewness.

I collect data on religious membership from the “Churches and Church Membership”

files maintained by the American Religion Data Archive (ARDA). The data set, compiled by

Glenmary Research Center, contains county-level statistics for 133 Judeo-Christian church

bodies, including information on the number of churches and the number of adherents of

each church. During my 1980 to 2008 sample period, the county-level religion data are

available for years 1980, 1990, and 2000. Following the approach in the recent literature

(e.g., Alesina and La Ferrara, 2000; Hilary and Hui, 2009), I linearly interpolate the religion

data to obtain values for intermediate years and use the 2000 levels for all subsequent years.

4Golec and Tamarkin (1998) use horse track betting data to show that gamblers crave skewness, not risk.
Based on their insight, it has been common in the finance literature to equate gambling preferences with a
preference for skewness. See for example Mitton and Vorkink (2007), Barberis and Huang (2008), Kumar
(2009b), Green and Hwang (2009), Schneider and Spalt (2010), and Boyer and Vorkink (2010).
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The specific measure I use is the ratio of Catholics to Protestants5 (CPRATIO) in the

county where the institution is located.6 Using this measure as a proxy for gambling prefer-

ences assumes that the gambling attitudes of the prevailing local religious group give rise to

social norms that influence the behavior of individuals in the area, including institutional

managers and their local clients.

2.2.4. Summary Statistics

Table 2.1 presents summary statistics of the institutional investor portfolios in the sample.

The sample includes 81,003 institution-quarter observations for 5,117 unique institutions.

The typical institution holds $317M in portfolio assets and holds about 1% (mean 2.7%) of

its portfolio in stocks which are in the highest quintile of the EISKEW.

Portfolio turnover is defined following Yan and Zhang (2009) as

Turnoverk,t =
min(Buyk,t, Sellk,t)∑Nk
i=1

Sk,i,tPi,t+Sk,i,t−1Pi,t−1

2

, (2.2)

where

Buyk,t =

Nk∑
i=1,Sk,i,t>Sk,i,t−1

|Sk,i,tPi,t − Sk,i,t−1Pi,t−1 − Sk,i,t−1δPi,t| (2.3)

Sellk,t =

Nk∑
i=1,Sk,i,t≤Sk,i,t−1

|Sk,i,tPi,t − Sk,i,t−1Pi,t−1 − Sk,i,t−1δPi,t|, (2.4)

and where Pi,t is the share price for stock i at the end of quarter t, and Sk,i,t is the number

of shares of stock i held by investor k at the end of quarter t. I adjust prices and shares for

the effects of splits and stock dividends using the CRSP price and share adjustment factors.

The average fund turns over 7.93% of its portfolio per quarter (median 6.26%), and there

is substantial variation in turnover across institutions.

5Because of the way their views on gambling align with those of Catholics and Protestants, I include the
local Jewish population with Catholic residents and Latter-Day Saints with the Protestant population. The
two groups could thus be thought of more broadly as religious groups that are tolerant of gambling versus
those that oppose it.

6Similar results can be obtained using just the proportion of Catholics or the proportion of Protestants
in the county.
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Portfolio concentration is a measured Herfindahl index (the sum of squared portfolio

weights), while industry concentration is the sum of squared deviation of portfolio weights

from the market weights of 10 industries as defined in Kacperczyk, Sialm, and Zheng (2005).

Both measures are expressed in %.

2.3. Gambling Preferences and Portfolio Performance

2.3.1. Characteristics of Portfolios Sorted by Past Weight in Lottery Stocks

Table 2.2 presents the means of various portfolio measures for institutions sorted by their

past portfolio allocation to lottery stocks. The portfolio measures are averaged cross-

sectionally in each quarter, and the table displays the time-series averages of the cross-

sectional means (or median, the case of the median portfolio size). Lottery weight is the

current portfolio weight in stocks that are in the top quintile of EISKEW. The average lot-

tery weight increases monotonically from 0.88% for the most gambling-averse institutions

in the lowest quintile to 6.14% for the most gambling-tolerant institutions (those in the

highest quintile). Institutions in the extreme quintiles of prior lottery weight tend to be

smaller and have more concentrated portfolios. Portfolio turnover is lower for the most

gambling-averse institutions, both overall and among lottery stocks in particular. This is

consistent with the hypothesis that institutions that are relatively averse to gambling are

more reluctant to trade lottery stocks, and therefore would require a stronger information

signal in order to trade.

2.3.2. Returns to Stock Holdings Conditional on Institutional Tastes

If gambling-averse institutions indeed have access to superior information but require a

stronger information signal to induce them to trade lottery stocks, then I should observe that

the lottery stocks they do hold earn higher abnormal returns. This is the main hypothesis of

the paper, and I test it by examining the returns to institutional stock holdings conditional

on EISKEW and the gambling tolerance of the institution.
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Table 2.3 presents the mean quarterly returns of portfolios of institutional holdings

of stocks in each quintile of EISKEW, by institutions in each quintile of past weight in

lottery stocks. The first column reports the returns to stock holdings in each quintile

of EISKEW by the most gambling-averse institutions, while the fifth column reports the

returns of stocks held by the most gambling-tolerant institutions. The portfolio returns are

characteristic-adjusted following the approach of Daniel, Grinblatt, Titman, and Wermers

(1997), where the return of each stock is in excess of the return of a portfolio of stocks

with comparable size, book-to-market, and past returns. The returns of each institution’s

holdings are weighted by the institutions portfolio weight, and the portfolio returns in

each quintile of institutional gambling preferences are value-weighted by total value of the

institutions holdings. Thus, the returns reported represent the return on the aggregate

portfolio of stocks held by institutions in each quintile of past gambling preference.

2.3.2.1. Main Results

The key hypothesis is that lottery stocks held by the most gambling-averse institutions

should earn high abnormal returns. Panel A reports the quarterly returns to portfolios of

stocks held by active institutions, where the set of active institutions is defined by excluding

those institutions which are classified as “quasi-indexers” according to the Bushee and Noe

(2000) classification scheme. The portfolio of lottery stocks held by the most gambling-

averse institutions earns an average abnormal return of 207 basis points per quarter (t-stat

1.84), which is economically large and substantially larger than that earned by stocks in any

other cell. The difference in average returns between lottery stocks held by gambling-averse

institutions and those held by gambling-tolerant institutions is large (126 bp per quarter),

but not statistically significant.

Assuming that information obtained by institutions is relatively short-lived, it may be

more informative to examine the returns to stocks recently purchased by institutions, since

their holdings may include stock positions that are stale. Thus, in the lower section of Panel
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A I report the returns of portfolios consisting of institutions’ “fresh” holdings, defined fol-

lowing Cohen, Polk, and Silli (2009) as those stocks in which the institution increased its

portfolio weight over the previous quarter. As expected, the results are stronger when I

focus on fresh positions. The fresh holdings of lottery stocks by the most gambling-averse

institutions earn an average abnormal return of 273 basis points per quarter (t-stat 2.39),

and the difference in abnormal returns between lottery stocks held by gambling-averse insti-

tutions and those held by gambling-tolerant institutions is large and statistically significant

(201 bp per quarter, t-stat 2.14). Conditioning on gambling preferences yields no discernible

difference in performance among institutions’ holdings of stocks with lower EISKEW. The

result is consistent with gambling-averse institutions requiring stronger information signals

to induce them to trade stocks with high skewness.

This test is motivated by the hypothesis that social norms against gambling pose addi-

tional costs to holding lottery-like stocks. Institutional investors who are subject to such

norms would require a stronger information signal or conviction about a lottery stock in

order to overcome those costs, and we would thus observe high abnormal returns ex post if

institutions in fact have access to superior information but are subject to social or institu-

tional norms against holding lottery stocks. The specific prediction is that gambling-averse

institutions earn high abnormal returns on the lottery stocks which they choose to hold,

and the evidence in table 2.3 supports this prediction. In contrast, we do not necessar-

ily expect high abnormal returns when institutions which tend to favor lottery stocks hold

stocks with low expected skewness. It is unlikely that there are social or institutional norms

restricting these more gambling-tolerant institutions from holding low-skewness stocks, and

their decision to hold some low-skewness stocks would therefore be less informative than

the decision of a gambling-averse institution to hold lottery stocks.

A related but somewhat different story is that, for various reasons, investors specialize

and restrict their attention to certain subsets of the universe of stocks. If investors have

expertise within a particular subset of stocks, they may be less confident in evaluating stocks
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outside that area and require a stronger information signal to induce trade in those other

stocks. This is a more general hypothesis, which may apply to style investing, industry

specialization, and other dimensions along which investors may specialize or restrict their

attention. It differs from the main story proposed in this paper in that higher threshold

for trading arises from the investors’ own specialized expertise and confidence in evaluating

certain subsets of stocks, as opposed to external costs to holding certain stocks imposed by

social or institutional norms.

If some investors specialize along the dimension of expected skewness, then this alterna-

tive story would also predict higher abnormal returns ex post when investors deviate from

their typical behavior. However, this story would predict a symmetric effect. That is, we

should observe that investors who favor lottery stocks should earn high abnormal returns

when the deviate and hold low-skewness stocks, as well as high abnormal returns to lottery

stocks held by gambling-averse investors. The fact that the effect here is asymmetric and

only present for lottery stocks held by gambling-averse investors suggests that the effect

is driven by specific costs to holding lottery-like stocks, rather than a higher threshold for

investing outside one’s area of expertise.7 This is corroborated by the results discussed later

using a religion-based measure which specifically captures variation in the degree to which

institutions are subject to norms against gambling. The evidence with respect to sins stocks

also displays this asymmetric effect.

It is also interesting to note that the abnormal returns to lottery stocks held by insti-

tutions are generally higher across all institutions, though they are especially high for the

most gambling-averse institutions. This is notable because on average, high EISKEW stocks

earn low average returns (Kumar, 2009b; Boyer, Mitton, and Vorkink, 2010). The fact that

the negative relation between EISKEW and average returns reverses among stocks held by

institutions is consistent with the same hypothesis at a broader level, since institutions in

aggregate avoid high skewness stocks (Kumar, 2009b).

7Furthermore, in untabulated results I find no evidence that investors earn higher abnormal returns when
they deviate from the style preferences with respect to size, value/growth, or momentum.
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Figure 2.1 shows the quarterly, DGTW-adjusted returns to the aggregate portfolios

of individuals and of institutions. Consistent with hypothesis that institutions’ general

aversion to holdings lottery stocks leads them to require stronger information signals to

induce trade, we observe that institutions in aggregate earn high abnormal returns on

their holdings of lottery stocks. In contrast, individuals earn negative abnormal returns

on the lottery stocks which they hold. Although the positive abnormal returns earned by

institutions is of greater magnitude than the negative abnormal returns experienced by

individuals on their lottery stock holdings, the overall average returns to lottery stocks

are low, reflecting the fact that individuals hold a disproportionate share of lottery stocks.

Institutions appear to be able to “cherry pick” the lottery stock that will ultimately pay of

with high returns. This may also reflect that high expected skewness stocks are likely to

have greater scope for informed investing as in Schultz (2010).

2.3.2.2. Aggressive Institutions

Panel B of Table 2.3 repeats the analysis focusing on investment companies, individual

investment advisors, and other institutions (types 3, 4, and 5 in the Thompson Financial

database), which previous research has shown to be more aggressive, and more likely to be

informed (e.g., Bennett, Sias, and Starks, 2003; Lewellen, 2011). The results are qualita-

tively similar to those in Panel A, and somewhat stronger. Here, the portfolio of lottery

stocks held by the most gambling-averse institutions earns an average abnormal return of

238 basis points per quarter (t-stat 1.98). The difference in average returns between lottery

stocks held by gambling-averse institutions and those held by gambling-tolerant institutions

is also large (145 bp per quarter), but as in Panel A, not statistically significant. Focusing

on fresh positions, the lottery stocks held by the most gambling-averse institutions earn an

average abnormal return of 323 basis points per quarter (t-stat 2.85), and the difference

in abnormal returns between lottery stocks held by gambling-averse institutions and those

held by gambling-tolerant institutions is again large and statistically significant (236 bp per
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quarter, t-stat 2.48).

2.3.2.3. Controlling for Industry

As Zhang (2005) documents, industry is an important predictor of individual stock skewness,

and it is possible that variation in the observed gambling preferences of institutions to

some extent reflects industry specialization by institutional managers. This would not

necessarily invalidate the results, since the generalized hypothesis in this paper could apply

to trades which deviate from an investor’s industry specialization as well as to deviation from

tastes for skewness. Nevertheless, I repeat the previous analysis controlling for industry,

by assigning stocks to EISKEW quintiles based on their rankings within each of the Fama

and French (1997) 10 industry groups. I use this industry-adjusted EISKEW both for

classifying stock holdings in the portfolio sorts, as well as in computing lagged portfolio

weights in lottery stocks for the purpose of measuring gambling preferences.

The results using industry-adjusted EISKEW quintiles are presented in Panel C. The

results are qualitatively similar to those in Panel A. The abnormal returns to lottery stock

holdings by gambling-averse institutions is slightly weaker when considering all holdings

(152 bp per quarter, t-stat 1.65), but is somewhat stronger when focusing on fresh positions

(306 bp per quarter, t-stat 2.66). That the results hold using industry-adjusted EISKEW

suggests that they reflect genuine preferences for skewness, and not simply industry spe-

cialization.

2.3.2.4. Subsample Results

Table 2.4 repeats the analysis in Table 2.3 for various subsets of the institutional sample

defined by key institutional characteristics. For brevity, I only report the returns using fresh

positions, and only for stocks in the lowest and highest quintiles of EISKEW.

Panel A reports subsamples based on institution size, splitting the sample at the me-

dian portfolio size in each time period. The returns to institutional holdings in the two
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subsamples suggests that the results are driven primarily by larger institutions. This may

be due to the fact that larger institutions are more likely to face restrictions as in DelGuercio

(1996) that limit their investments in the types of stock with high expected idiosyncratic

skewness. Thus, there may be both greater variation in gambling tolerance and higher

hurdles for those institutions that face such limits in order to act on information regard-

ing information signals. That the results are strongest among larger institutions may also

be consistent with larger institutions having greater resources for information acquisition,

as well as broader investment scopes that could result in managers obtaining information

regarding stocks that fall beyond the purview of their preferences or investment mandate.

Since the prediction that the lottery stock holdings of gambling averse investors earn higher

abnormal returns depends on investors having information or skill, this is also consistent

with the model of Berk and Green (2004) in which the most skilled managers ultimately

attract the largest portfolios.

Panel B reports portfolio returns for subsamples based on portfolio concentration, again

splitting the sample at the median value portfolio concentration in each time period, as

measured by a Herfindahl index of portfolio weights. Kacperczyk, Sialm, and Zheng (2005),

Ivkovic, Sialm, and Weisbenner (2008), Kacperczyk, Van Nieuwerburgh, and Veldkamp

(2010)), Korniotis and Kumar (2010), and others have shown that portfolio concentration

is associated with superior information or investment skill. Since the hypothesis in this

paper depends upon investors having access to information, the results should be stronger

among investors that are more likely to be informed. As Panel B indicates, the abnormal

performance of high skewness stocks held by gambling-averse investors is somewhat stronger

among institutions with more concentrated portfolios, although the result is evident in both

subsamples.

Finally, Panel C reports subperiod results for the 1980-1994 and the 1995-2008 sample

periods. The subperiod returns suggest that the results are primarily driven by the latter

part of the sample period. To explore the reasons behind this result, we examine how the
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degree of cross-sectional variation in both expected skewness and in institutions’ willingness

to hold lottery stocks. Figure 2.2, Panel A plots the monthly difference between the average

expected idiosyncratic skewness (EISKEW) of stocks in the highest quintile of EISKEW

and that of stocks in the lowest quintile. There is no clear pattern over time in the cross-

sectional variation in expected skewness. Similarly, Panel B plots the quarterly difference

in mean portfolio allocation to lottery stocks between institutions in the highest quintile

of past lottery weight and those in the lowest quintile. Here we observe a substantial

increase in the spread in lottery weight between the gambling-averse and gambling-tolerant

institutions. There may be less power in the early part of the sample to detect the deviation

effect, when the difference in gambling tolerance between the extreme quintiles was smaller.

Furthermore, in the early part of the sample period, there is significant outperformance in

the second-lowest quintile of gambling preferences, such as is otherwise found in the most

gambling-averse quintile. This may reflect the trend over time in institutions’ willingness

to hold small, volatile stocks which would have higher expected skewness, documented

by Bennett, Sias, and Starks (2003). There may too few observations where institutions

previously held no lottery stocks hold any in the current period to observe the expected

result. Rather it appears that during the early period it is the institutions in the next lowest

quintile of gambling preferences that are relatively averse to gambling yet willing to hold

skewed stocks given a sufficiently strong information signal.

Overall, the portfolio returns in Tables 2.3 and 2.4 provide fairly robust support to the

prediction that the lottery stocks held by gambling-averse investors earn high abnormal

returns. This is consistent with a model in which informed investors with a distaste for

holding the types of stocks which exhibit skewness require stronger information signals in

order to trade in stocks with high skewness. As such, it suggests that institutions do have

access to superior information, but that their decision to act on that information is social

or institutional norms against gambling.
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2.3.3. Local Religion and Portfolio Performance

A potential concern in using a measure of gambling preferences based on observed portfolio

choices is that it is unclear ex ante whether an investor who overweights a certain class of

stocks does out of a naive preference for that class of stocks, or because he has profitable

private information about certain stocks within that class. The latter case would predict

high abnormal returns for the investor who overweights that class of securities, which runs

opposite the hypothesis I propose in this paper. Using lagged, rather than contemporane-

ous measures of an institution’s portfolio allocation to lottery stocks may largely mitigate

this issue, though it is possible that some managers have a particular skill for identifying

profitable investment opportunities among lottery stocks, and thus consistently overweight

lottery stocks even without having a taste for gambling per se.

Since this would bias against finding evidence consistent with my original hypothesis,

the results thus far suggest that such endogeneity in observed portfolio choices is unlikely

to be a serious problem. Nevertheless, in this section present additional analysis using an

alternate proxy for gambling preferences based on local religious composition, which is likely

to be more exogenous, albeit noisier than the primary measure of gambling preferences used

in the preceding analysis.

Specifically, I use the ratio of Catholics to Protestants (CPRATIO) in the county where

the institution is located as a proxy for local gambling preferences, which have been equated

with preferences for skewness in the finance and economics literature (e.g., Golec and

Tamarkin, 1998). This measure is motivated by the fact that the two main religious groups

in the U.S., Catholics and Protestants, have distinct positions regarding the moral accept-

ability of gambling. Since Protestant denominations are generally opposed to gambling

while the Catholic church considers moderate gambling acceptable, high CPRATIO areas

are likely to have more tolerant attitudes toward gambling. Kumar, Page, and Spalt (2011)

shows that CPRATIO predicts institutional portfolio weights in “lottery stocks” with high

idiosyncratic skewness and volatility, which are the key components of expected idiosyn-
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cratic skewness. Using the same data, Shu, Sulaeman, and Yeung (2010) find that mutual

funds located in more Catholic areas have more volatile returns and respond more strongly

to risk-taking incentives generated by the convex flow-performance relation. The evidence

in these studies motivates the use of CPRATIO here as a proxy for institutional skewness

preferences.

2.3.3.1. Characteristics of CPRATIO-Sorted Portfolios

Panel A of Table 2.5 presents the means of various portfolio measures for institutions sorted

by CPRATIO. The portfolio measures are averaged cross-sectionally in each quarter, and

the table displays the time-series averages of the cross-sectional means (or median, the case

of the median portfolio size). Lottery weight is the current portfolio weight in stocks that

are in the top quintile of EISKEW. The average lottery weight increases nearly monotoni-

cally from 1.64% for low CPRATIO (gambling-averse) institutions in the lowest quintile to

2.56% for high CPRATIO (gambling-tolerant) institutions. Since the large financial centers

tend to have higher CPRATIOs, institutional portfolios tend to be somewhat larger and

more diversified in the higher quintiles of CPRATIO. Portfolio turnover is increasing in

CPRATIO, both overall and among lottery stocks in particular. This is consistent with

the hypothesis that institutions that are relatively averse to gambling are more reluctant

to trade lottery stocks, and therefore would require a stronger information signal in order

to trade.

2.3.3.2. Trading Behavior of High CPRATIO Institutions

To test these relationships more carefully and confirm that CPRATIO captures variation

in preferences for stocks with lottery-like payoffs, Panel B reports estimates from panel

regressions of lottery weight and trading measures on CPRATIO and other institutional

characteristics. Since CPRATIO and institutional ownership of high skewness stocks both

exhibit long-term secular trends which may be unrelated, the regressions include time effects
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so that identification comes from the cross-section. Furthermore, since CPRATIO is defined

at the county level, the t-statistics are based on standard errors clustered at the county level.

The dependent variables in regression (1) is the portfolio weight in lottery stocks, de-

fined as stocks in the highest quintile of the EISKEW. CPRATIO is significantly positively

related to the weight in lottery stocks, consistent with CPRATIO capturing preferences for

holdings stocks with lottery-like payoffs. In economic terms, going from the 25th to the 75th

percentile of CPRATIO is associated with a 0.69% increase in the portfolio weight allocated

to lottery stocks, which is about half the interquartile range of lottery weight and repre-

sents a percentage increase of approximately 25% relative to the average portfolio weight

in lottery stocks. Specification (2) confirms that this relationship holds when controlling

for portfolio size and concentration, industry concentration, and portfolio turnover. Not

surprisingly, smaller and more concentrated insitutions which trade more frequently also

put more weight in lottery stocks.

Specifications (3) and (4) test the prediction that investors with stronger gambling

preferences will trade more, particularly among stocks with high expected skewness, because

they are willing to trade lottery stocks on weaker information signals than more gambling-

averse investors would require. This prediction is similar in spirit to those that arise from

models of overconfidence, as in Odean (1999), which also predict excessive trading. In

the overconfidence models, investors overestimate the precision of their signals, leading

them to take larger positions than is warranted by the true conditional variance of the

security. In this context, positive skewness offsets the deterrent effect of idiosyncratic risk

for investors with a preference for gambling, leading these investors to similarly trade more

among stocks with positive skewness. Because investors will behave similarly among stocks

with low idiosyncratic risk and skewness, I should observe higher overall turnover, but the

difference in trading volume should be especially pronounced among lottery stocks.

In regression (3), the dependent variable is overall portfolio turnover, as defined in sec-

tion 2.4. Consistent with the prediction, turnover is significantly higher for institutions
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in high CPRATIO areas. A change in CPRATIO from the 25th percentile to the 75th

percentile is associated with a 1.1% increase in portfolio turnover, or about 10% of the in-

terquartile range of portfolio turnover. Furthermore, regressions (4) shows that, controlling

for overall portfolio turnover, institutions in higher CPRATIO areas trade more frequently

among lottery stocks.

It is natural to ask whether the observed effect of CPRATIO truly reflects variation in

local social norms against gambling, or whether it merely proxies for some other character-

istic that varies geographical and predicts institutions’ willingness to hold lottery stocks.

This issue thoroughly addressed in Kumar, Page, and Spalt (2011). We conduct a battery of

robustness tests and alternative specifications which indicate the robustness of CPRATIO’s

effect. It is robust to controls for other demographic characteristics such as urban/rural,

total population, education, or racial and ethnic composition, and generally dominates the

effects of these variables in regressions. The effect of CPRATIO is not driven by a big

city or financial center effect, and is robust within regional subsamples (i.e. is not driven

by any one region such as the Northeast or California). Furthermore, we use difference-

in-difference regressions to show that effect is strongly evident even when controlling for

unobserved county heterogeneity. For the purposes of this paper, the important point is

that CPRATIO does capture variation in institutions’ willingness to hold lottery stocks,

which the regressions here confirm.

In sum, these relationships indicate that institutions in high CPRATIO areas put rel-

atively greater weight in lottery stocks, and trade them more aggressively. This suggests

that CPRATIO does a reasonable job of capturing variation in institutional preferences for

stocks with lottery-like payoffs, and in their willingness to trade those stocks.

2.3.3.3. Returns to Portfolios Sorted by CPRATIO

Table 2.6 reports the quarterly, DGTW-adjusted mean returns to stock holdings by institu-

tions in each quintile of CPRATIO. The results are qualitatively similar to those in Table

109



2.3. Here, the portfolio of lottery stocks held by the most gambling-averse (low CPRATIO)

institutions earns an average abnormal return of 147 basis points per quarter (t-stat 1.90).

Focusing on fresh positions, the lottery stocks held by the most gambling-averse institu-

tions earn an average abnormal return of 268 basis points per quarter (t-stat 2.29), and the

difference in abnormal returns between lottery stocks held by gambling-averse institutions

and those held by gambling-tolerant institutions is again large but not statistically strong

(170 bp per quarter, t-stat 1.67).

One potential concern is that institutions and, to a lesser extent, firms with lottery-like

stocks, are both clustered in areas with higher values of CPRATIO. Because geographic

proximity between an investor and a stock can be a source of informational advantage (e.g.,

Coval and Moskowitz, 2001), and institutions in high CPRATIOs are more geographically

proximate to lottery stocks on average, it is possible that the results using CPRATIO are

influenced by location-based information advantage. However, this would predict an effect

opposite from what we observe, namely that institutions in high CPRATIO areas, because

of their proximity to firms with lottery-like stocks, would earn higher abnormal returns

on lottery stocks. In fact, we observe that low CPRATIO institutions earn the highest

abnormal returns on lottery stocks, suggesting that they only hold lottery stocks for which

they have a strong information signal. To be sure, I replicate the sorting results in Panel A

with local stocks (defined as those located within 100 km of the institution) excluded. The

results, presented in Panel B, are virtually unchanged.

This confirms the previous findings using an entirely different proxy for institutions’

tastes for stocks with high skewness. The stylized result that the stocks with high skewness

held by gambling-averse investors earn relatively high abnormal returns thus appears to be

fairly robust.
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2.3.4. Trade Portfolios

To provide further evidence on the information content of trades conditional on investor pref-

erences, I examine portfolios of stocks purchased and sold by gambling-averse and gambling-

tolerant institutions. Similar in spirit to focusing on fresh holdings in the previous sections,

this analysis is intended to identify the information content of institutional trades more

directly by studying significant purchases and sales.

Table 2.7 presents quarterly DGTW-adjusted returns following trades by institutional

investors. Each quarter, stocks are sorted into quintiles based on the change in ownership by

institutions with low (high) past weight in lottery stocks over the preceding quarter. Stocks

in the top quintile of institutional ownership change are placed in the “Buy” portfolio,

while stocks in the lowest quintile of change in ownership are placed in the “Sell” portfolio.

The “Buy” and “Sell” stocks are further divided into five portfolios based on quintiles of

EISKEW. For each quintile of EISKEW, I compute the returns over subsequent quarter of

the “Buy” portfolio, the “Sell” portfolio, and the “Buy − Sell” portfolio. Returns are value-

weighted by the magnitude of the trade (market value × change in % ownership). Panel A

reports the returns to portfolios based on the trades of gambling-averse institutions (those in

the lowest quintile of institutions ranked by their past weight in lottery stocks), while Panel

B reports returns to portfolios of stocks traded by gambling-tolerant institutions (those in

the highest quintile).

The return on lottery stocks purchased by gambling-averse institutions is 251 basis

points (t-stat 1.90). The buy-sell return differential for lottery stocks traded by gambling-

averse institutions is 257 basis points per quarter, but is weaker statistically (t-stat 1.68).

Neither the buy portfolio returns nor the buy-sell return differential are significant for stocks

in lower quintiles of EISKEW, and they are not significant in any quintile of EISKEW for

the trade portfolios based ownership changes by the most gambling-tolerant institutions.

This provides further evidence that the trades of lottery stocks by the most gambling-averse

institutions do reflect stronger information signals.
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2.4. Additional Evidence: Returns to Sin Stock Holdings

The evidence thus far suggests that investors with a distaste for stocks with lottery-like

returns actually earn higher abnormal returns when they do trade in lottery stocks. This

is consistent with informed investors requiring stronger information signals in order devi-

ate from their tastes or preferences. To provide additional evidence on this more general

hypothesis, I also examine the effects investors’ (dis)taste for so-called “sin stocks.”

Hong and Kacperczyk (2009) argue that social norms against funding businesses that

promote vice leads institutions to avoid sin stocks–stocks of publicly traded companies that

produce alcohol, tobacco, or gaming. They provide evidence that institutions tend to avoid

sin stocks, underweighting them in aggregate, and that sin stocks also receive less analyst

coverage than comparable stocks. Furthermore, they find that sin stocks earn higher-than-

expected average returns, suggesting that the avoidance of sin stocks by a significant portion

of the investing population keeps their prices depressed.

Applying the general hypothesis to the specific context of sin stocks, I predict that

institutions with stronger aversion to holding sin stocks earn higher abnormal returns when

they do choose to hold certain sin stocks. This arises from the argument that their aversion

to holding sin stocks leads investors to require a stronger information signal before deviating

from their preference to avoid those stocks. I test this hypothesis using the institutional

investor holdings data.

I follow Hong and Kacperczyk (2009) in defining sin stocks as those belonging to industry

group 4 (beer or alcohol) or 5 (smoke or tobacco) using the 48 industry classification of

Fama and French (1997). Because gaming stocks are combined with hotel stocks and other

entertainment firms in the Fama-French classification, gaming stocks are defined separately

using NAICS classifications. Specifically, gaming stocks are identified as those bearing

NAICS codes 7132, 71312, 713210, 71329, 713290, 72112, or 721120. A stock is considered

a sin stock if it falls into any of these three industry groups (alcohol, tobacco, or gaming).

The specific hypothesis is that the sin stock holdings of sin stock averse institutions
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will outperform those of institutions that are more tolerant of holding sin stocks. I iden-

tify institutional preferences with respect to sin stocks by looking at institutions’ portfolio

allocations to sin stocks in prior periods. Similar to the measure of gambling preferences

described in section 2.3.1, I compute the average portfolio weight in sin stocks over the

previous four quarters for each institution.

Panel A of Table 2.8 reports the means and t-statistics of the quarterly DGTW-adjusted

returns to sin stock holdings and non-sin stock holdings of institutions sorted by their

past portfolio allocation to sin stocks. The sin stocks held by the most sin stock averse

institutions exhibit a mean return of 201 basis points per quarter (t-stat 2.34). This is

92 bp higher than the returns earned by sin stocks held by the most sin stock tolerant

institutions, though the difference is not statistically significant. Focusing on fresh stock

positions, the results become somewhat stronger. In particular, the difference in sin stock

returns between the most averse institutions and the most tolerant increases to 141 bp per

quarter (t-stat 1.92).

Hong and Kacperczyk (2009) show that sin stocks earn a significant return premium,

which they argue is due to their neglect by institutional investors subject to social norms.

This sin stock premium is clearly evident in the returns reported in Panel A, as the returns to

institutional sin stock holdings are between 52 and 212 basis points higher per quarter than

the returns to their non-sin stock holdings. To account for this sin stock premium, I augment

the DGTW adjustment by subtracting the DGTW-adjusted return of the portfolio of all

sin stocks from the DGTW-adjusted return of each individual sin stock held by institutions.

Panel B reports these sin-adjusted DGTW returns. The results remain qualitatively similar,

with a mean return of 122 bp per quarter for sin stocks held by the most averse institutions

(128 using fresh holdings only), though the statistical significance becomes marginal.

Finally, Hong and Kacperczyk (2009) argue that banks, insurance companies, and other

institutions (types 1, 2, and 5) are more likely to be subject to the social norms against

investing in firms that promote vice. They show that these institutions underweight sin
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stocks on average, while there is no significant underweighting on average by institution

types 3 and 4, which include mutual funds and hedge funds who are more likely to be

rational arbitrageurs. Conditioning on observed sin stock preferences should thus be most

relevant within the set of institutions that are more likely subject to social norms. Panel

C presents sin-adjusted DGTW returns to the sin stock and non-sin stock holdings of

institution types 1, 2, and 5, sorted by their observed preferences for holding sin stocks.

As expected, the results are considerably strong among institutions more subject to norms.

Here, sin stocks held by the most averse institutions exhibit abnormal returns of 280 bp

per quarter (t-stat 2.77), 258 pb higher than those held by the most tolerant institutions

(t-stat 2.29). The fresh sin stock holdings of averse institutions earn abnormal returns of

300 bp per quarter (t-stat 2.83), 357 bp higher then the returns to fresh holdings by tolerant

institutions (t-stat 2.98).

In contrast to the results for sin stocks, there is little difference in the performance of

non-sin stock holdings between sin stock averse and sin stock tolerant institutions. This

suggests that the performance difference among sin stocks is driven by differences in the

degree of distaste for sin stocks. Overall, the analysis of sin stock holdings corroborates the

evidence from institutional holdings of lottery stocks, indicating that institutions do appear

to be informed, and that their production of abnormal returns through informed trading is

influenced by their tastes.

2.5. Conclusion

A large body of literature documents institutional tastes or preferences for certain stock

characteristics, while an equally large body of research has found conflicting results on the

question of whether professional managers are informed or have investment skill. I argue

that heterogeneity in investor preferences can provide a useful means of identifying stock

positions or trades that are likely to reflect superior information. An investor with a distaste

for a certain class of stocks would require a stronger information signal to induce him to

114



trade on that information. Thus, trades which deviate from an investor’s tastes are likely

to reflect stronger information signals.

Consistent with this hypothesis, I find that stocks with high expected skewness held by

the most gambling-averse institutions earn exceptionally high abnormal returns relative to

those held by more gambling-tolerant institutions and to those with lower expected skew-

ness. This is consistent with gambling-averse institutions requiring stronger information

signals in order to hold high skewness stocks. The result is stronger among more aggressive

institutions that are more likely to be informed, and is robust to controlling for industry.

The same qualitative finding also holds using an alternative proxy for gambling preferences

based on the prevailing religious beliefs in the area where the institution is located. In addi-

tion, I find corroborating evidence for the more general hypothesis by studying the returns

to institutions’ sin stock holdings conditional on their observed tolerance for holding sin

stocks.

The magnitude of the abnormal returns earned by investors who deviate from their

tastes, and the difference in abnormal returns to lottery or sin stock holdings conditional

on investor tastes provide novel evidence that institutional investors do have access to

superior information. This paper thus contributes to the literature which seeks to measure

investment skill by providing a novel way of identifying informed trades, while also providing

additional insight on the role of investor tastes for portfolio choice and asset prices. The

general hypothesis likely holds in yet other settings. For example, Hong and Kostovetsky

(2010) show that political values can influence the portfolio choices of mutual fund managers.

When a Democrat fund manager takes a significant position in a defense industry stock,

which she would normally avoid based on her political values, that trade may reflect an

especially strong information signal. Investor preferences for investing in firms that exhibit

corporate social responsibility may provide another interesting setting. I intend to explore

such contexts as I continue this line of research.
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Table 2.1
Summary Statistics: Institutional Investor Portfolios

This table presents summary statistics for the main sample of institutional investor portfolios. Port-
folio measures are derived from quarterly data on institutional holdings from the Thomson Financial
13(f) database, and observations are at the institution-quarter level. The sample excludes institu-
tions that are identified as “Quasi-Indexers” according to the Bushee and Noe (2000) classification
scheme. High EISKEW weight is the portfolio in stock expected idiosyncratic skewness in the top
quintile, as estimated from cross-sectional predictive regressions similar to those in Boyer, Mitton,
and Vorkink (2010) and Hong and Stein (2003). Assets is the total dollar value of equity holdings
in the institution’s portfolio. Portfolio concentration is the Herfindahl index of portfolio weights of
stocks in the portfolio. Industry concentration is the sum of squared deviations of portfolio industry
weights from market industry weights, as defined in Kacperczyk, Sialm, and Zheng (2005). Turnover
is dollar value of shares traded divided by the value of shares held, while high EISKEW and low
EISKEW turnover are the turnover of stocks in the highest and lowest quintiles of EISKEW, re-
spectively. CPRATIO is the ratio of Catholics to Protestants in the county where the institution
is located. Sin stock weight is the portfolio weight allocated to sin stocks as defined in Hong and
Kacperczyk (2009). The sample period is from the first quarter of 1980 to the last quarter of 2008.

Mean SD 10th 25th Median 75th 90th

High EISKEW Weight (%) 2.70 8.95 0.00 0.00 0.09 1.41 6.43
Assets ($ billions) 2.42 14.38 0.05 0.12 0.32 1.15 3.97
Number of Stocks in Portfolio 216.75 403.99 13.00 39.00 90.00 211.00 520.00
Portfolio Concentrion (HHI) 9.82 19.50 0.87 1.58 2.92 6.90 24.34
Industry Concentration 14.98 21.72 0.96 2.23 5.70 15.99 48.11
Turnover 7.93 7.81 0.00 1.20 6.26 12.28 18.26
High EISKEW Turnover 2.98 7.22 0.00 0.00 0.00 1.97 10.47
Low EISKEW Turnover 7.18 8.37 0.00 0.00 4.66 11.23 18.19
CPRATIO 3.25 2.20 0.43 1.18 3.25 5.23 6.12
Sin Stock Weight (%) 1.40 3.73 0.00 0.00 0.41 1.62 3.36

Num. Observations 81, 003
Num. Institutions 5, 117
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Table 2.2
Institutional Portfolio Characteristics by Past Weight in High EISKEW Stocks

This table presents averages of various portfolio measures for institutions sorted by their average
portfolio weight allocated to high EISKEW stocks over the prior four quarters. High EISKEW weight
is the portfolio in stock expected idiosyncratic skewness in the top quintile, as estimated from cross-
sectional predictive regressions similar to those in Boyer, Mitton, and Vorkink (2010) and Hong
and Stein (2003). Assets is the total dollar value of equity holdings in the institution’s portfolio.
Portfolio concentration is the Herfindahl index of portfolio weights of stocks in the portfolio. Industry
concentration is the sum of squared deviations of portfolio industry weights from market industry
weights, as defined in Kacperczyk, Sialm, and Zheng (2005). Turnover is dollar value of shares
traded divided by the value of shares held, while high EISKEW and low EISKEW turnover are the
turnover of stocks in the highest and lowest quintiles of EISKEW, respectively. The sample period
is from the first quarter of 1980 to the last quarter of 2008.

Quintiles of Prior High EISKEW Weight
Q1 (Low) Q2 Q3 Q4 Q5 (High)

High Skew. Weight (%) 0.88 0.82 1.09 1.79 6.14
Portfolio Size ($B) 1.29 4.25 4.27 2.06 0.86
Median Portf Size ($B) 0.27 0.81 0.81 0.51 0.23
Number of Stocks Held 119.77 341.39 360.43 279.94 164.57
Portfolio Concentration (HHI) 16.66 5.09 4.59 5.16 10.44
Industry Concentration 19.87 7.47 8.03 9.99 16.63
Portfolio Turnover (%) 5.92 8.54 8.92 8.97 7.37
High Skew Turnover (%) 0.92 2.30 2.92 3.10 2.82
Low Skew Turnover (%) 5.62 7.95 8.31 8.32 6.51
Number of Institutions 219.43 86.37 99.05 117.30 138.07
% of Aggregate Portfolio 22.09 24.00 26.45 16.83 8.90
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Table 2.3
Institutional Skewness Preferences and Returns to Portfolio Holdings

This table presents quarterly DGTW-adjusted returns to institutional stock holdings sorted by the

institutions’ past weight in high EISKEW stocks. Returns are expressed in percent, and weighted

by the value of the institutional holdings. The table shows the value-weighted return to institutions’

holdings of stocks in each quintile of EISKEW, for institutions in each quintile of past EISKEW

weight. Each panel shows the returns of all holdings, followed by the returns to “fresh” holdings,

those in which the institution increased its portfolio weight over the prior quarter. Panel A shows

returns to holdings of all institutions, excluding those classified as “quasi-indexers” according to

the Bushee and Noe (2000) classification scheme. Panel B shows the returns of stocks held by more

aggressive institution types (types 3, 4, and 5). In panel C, stocks are assigned to EISKEW quintiles

based on a double sort of industry and EISKEW (including for the classification institutions by prior

holdings of high EISKEW stocks). Portfolios are rebalanced each quarter. t-statistics are reported

below the mean returns in parentheses.
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Table 2.3 (Continued)

Institutional Skewness Preferences and Returns to Portfolio Holdings

Panel A: All institutions, excluding quasi-indexers

All holdings
Quintiles of Past Skewness Preference

Skewness Skewness
Quintiles of averse loving
EISKEW Q1 Q2 Q3 Q4 Q5 Q5−Q1

Q1 (Low skewness) 0.08 0.37 0.11 0.18 0.12 0.03
(0.41) (2.19) (0.69) (1.18) (0.77) (0.20)

Q2 0.07 0.54 0.26 0.40 0.03 −0.04
(0.40) (1.58) (1.03) (1.87) (0.14) (−0.21)

Q3 0.42 0.44 0.18 0.43 0.17 −0.25
(1.11) (1.12) (0.49) (1.10) (0.61) (−0.90)

Q4 0.73 0.13 0.58 0.27 0.01 −0.72
(1.25) (0.24) (1.15) (0.65) (0.03) (−1.49)

Q5 (High skewness) 2.07 0.79 0.96 0.77 0.82 −1.26
(1.84) (0.84) (1.34) (1.20) (1.20) (−1.38)

Q5−Q1 −1.29
(−1.42)

Fresh holdings
Quintiles of Past Skewness Preference

Skewness Skewness
Quintiles of averse loving
EISKEW Q1 Q2 Q3 Q4 Q5 Q5−Q1

Q1 (Low skewness) 0.08 0.20 −0.01 0.07 0.13 0.04
(0.36) (1.03) (−0.07) (0.35) (0.68) (0.24)

Q2 0.12 0.61 0.29 0.49 0.15 0.03
(0.58) (1.13) (0.77) (1.75) (0.55) (0.14)

Q3 0.37 0.48 0.17 0.29 0.14 −0.23
(0.94) (1.17) (0.42) (0.67) (0.49) (−0.78)

Q4 0.20 0.59 0.73 0.39 0.13 −0.07
(0.34) (1.11) (1.39) (0.87) (0.27) (−0.13)

Q5 (High skewness) 2.73 1.91 1.15 1.20 0.67 −2.07
(2.39) (1.91) (1.50) (1.71) (1.00) (−2.14)

Q5−Q1 −2.11
(−2.17)
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Table 2.3 (Continued)

Institutional Skewness Preferences and Returns to Portfolio Holdings

Panel B: Aggressive Institutions (Types 3, 4, and 5)

All holdings
Quintiles of Past Skewness Preference

Skewness- Skewness-
Quintiles of averse loving
EISKEW Q1 Q2 Q3 Q4 Q5 Q5−Q1

Q1 (Low skewness) 0.09 0.35 0.13 0.24 0.15 0.06
(0.42) (1.98) (0.74) (1.42) (0.89) (0.31)

Q2 0.04 0.54 0.30 0.25 0.18 0.15
(0.18) (1.48) (1.03) (1.12) (0.66) (0.64)

Q3 0.51 0.45 0.18 0.45 0.10 −0.40
(1.25) (1.11) (0.46) (1.16) (0.37) (−1.33)

Q4 1.01 0.18 0.54 0.25 0.03 −0.98
(1.68) (0.33) (1.06) (0.59) (0.07) (−1.84)

Q5 (High skewness) 2.38 1.60 1.42 0.95 0.93 −1.45
(1.98) (1.70) (1.89) (1.39) (1.33) (−1.50)

Q5−Q1 −1.51
(−1.54)

Fresh holdings
Quintiles of Past Skewness Preference

Skewness- Skewness-
Quintiles of averse loving
EISKEW Q1 Q2 Q3 Q4 Q5 Q5−Q1

Q1 (Low skewness) 0.09 0.31 0.05 0.22 0.28 0.20
(0.36) (1.47) (0.26) (1.12) (1.41) (0.83)

Q2 0.12 0.73 0.40 0.34 0.34 0.22
(0.50) (1.27) (0.89) (1.15) (1.00) (0.76)

Q3 0.45 0.55 0.19 0.33 0.15 −0.29
(1.09) (1.29) (0.44) (0.78) (0.53) (−0.92)

Q4 0.41 0.55 0.60 0.41 0.26 −0.15
(0.61) (0.96) (1.06) (0.89) (0.52) (−0.22)

Q5 (High skewness) 3.23 2.20 1.60 1.20 0.87 −2.36
(2.85) (2.07) (1.97) (1.69) (1.28) (−2.48)

Q5−Q1 −2.55
(−2.68)
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Table 2.3 (Continued)

Institutional Skewness Preferences and Returns to Portfolio Holdings

Panel C: Control For Industry

All holdings
Quintiles of Past Skewness Preference

Skewness- Skewness-
Quintiles of averse loving
EISKEW Q1 Q2 Q3 Q4 Q5 Q5−Q1

Q1 (Low skewness) 0.12 0.35 0.30 0.33 0.13 0.01
(0.61) (2.21) (1.98) (2.49) (1.02) (0.04)

Q2 0.20 0.25 0.22 0.15 −0.05 −0.25
(1.25) (1.73) (1.43) (0.98) (−0.32) (−1.51)

Q3 0.29 0.17 0.00 −0.22 −0.16 −0.45
(0.96) (0.67) (−0.01) (−0.98) (−0.74) (−1.72)

Q4 −0.35 −0.76 −0.15 −0.28 −0.24 0.11
(−0.56) (−1.36) (−0.29) (−0.71) (−0.70) (0.22)

Q5 (High skewness) 1.52 0.55 0.56 0.55 0.24 −1.28
(1.65) (0.71) (0.97) (1.12) (0.45) (−1.61)

Q5−Q1 −1.29
(−1.60)

Fresh holdings
Quintiles of Past Skewness Preference

Skewness- Skewness-
Quintiles of averse loving
EISKEW Q1 Q2 Q3 Q4 Q5 Q5−Q1

Q1 (Low skewness) 0.17 0.30 0.19 0.22 0.10 −0.07
(0.74) (1.42) (0.89) (1.24) (0.56) (−0.35)

Q2 0.28 0.22 0.14 0.07 0.02 −0.26
(1.46) (1.14) (0.71) (0.35) (0.09) (−1.45)

Q3 0.43 0.22 0.25 −0.10 −0.15 −0.58
(1.27) (0.72) (0.81) (−0.37) (−0.63) (−1.99)

Q4 −0.07 −0.54 0.08 −0.23 −0.01 0.06
(−0.11) (−1.08) (0.17) (−0.60) (−0.04) (0.11)

Q5 (High skewness) 3.06 0.95 0.82 0.72 0.27 −2.80
(2.66) (1.22) (1.27) (1.28) (0.54) (−2.81)

Q5−Q1 −2.73
(−2.70)

121



Table 2.4
Institutional Skewness Preferences and Returns to Portfolio Holdings: Subsamples

This table presents quarterly DGTW-adjusted returns to institutional stock holdings sorted by the
institutions’ past weight in high EISKEW stocks. Returns are expressed in percent, and weighted
by the value of the institutional holdings. The table shows the value-weighted return to institutions’
holdings of stocks in each quintile of EISKEW, for institutions in each quintile of past EISKEW
weight. Each panel shows the returns to the “fresh” holdings (those in which the institution in-
creased its portfolio weight over the prior quarter) of subsamples of institutions based on various
characteristics. Panel A shows returns to stocks holdings of subsamples based on institution port-
folio size (assets above/below median). Panel B shows subsamples based on portfolio concentration
(above/below median). Panel C reports returns for subperiods (1980-1994 and 1995-2008). Portfo-
lios are rebalanced each quarter. t-statistics are reported below the mean returns in parentheses.

Panel A: Institution Size

Small Institutions (Assets ≤ Median)
Quintiles of Past Skewness Preference

Skewness Skewness
Quintiles of averse loving
EISKEW Q1 Q2 Q3 Q4 Q5 Q5−Q1

Q1 (Low skewness) 0.27 0.16 −0.12 0.33 −0.04 −0.31
(1.19) (0.69) (−0.55) (1.54) (−0.22) (−1.30)

Q5 (High skewness) 1.46 0.34 0.77 2.93 1.13 −0.34
(0.76) (0.24) (0.68) (1.58) (1.46) (−0.18)

Q5−Q1 −0.02
(−0.01)

Large Institutions (Assets > Median)
Quintiles of Past Skewness Preference

Skewness Skewness
Quintiles of averse loving
EISKEW Q1 Q2 Q3 Q4 Q5 Q5−Q1

Q1 (Low skewness) 0.05 0.20 −0.01 0.06 0.21 0.16
(0.21) (0.98) (−0.04) (0.29) (1.06) (0.80)

Q5 (High skewness) 2.62 2.18 1.17 1.18 0.64 −1.98
(2.35) (2.13) (1.51) (1.63) (0.91) (−2.09)

Q5−Q1 −2.14
(−2.26)
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Table 2.4 (Continued)

Institutional Skewness Preferences and Returns to Portfolio Holdings: Subsamples

Panel B: Institution Portfolio Concentration

Diversified Institutions
Quintiles of Past Skewness Preference

Skewness Skewness
Quintiles of averse loving
EISKEW Q1 Q2 Q3 Q4 Q5 Q5−Q1

Q1 (Low skewness) 0.13 0.22 −0.03 0.03 0.02 −0.11
(0.52) (1.05) (−0.13) (0.16) (0.09) (−0.58)

Q5 (High skewness) 2.05 1.98 1.21 1.19 0.64 −1.41
(1.88) (1.87) (1.54) (1.62) (0.95) (−1.62)

Q5−Q1 −1.30
(−1.48)

Concentrated Institutions
Quintiles of Past Skewness Preference

Skewness Skewness
Quintiles of averse loving
EISKEW Q1 Q2 Q3 Q4 Q5 Q5−Q1

Q1 (Low skewness) 0.21 0.15 0.42 0.39 0.52 0.31
(0.73) (0.56) (1.38) (1.55) (1.76) (0.92)

Q5 (High skewness) 2.91 0.78 1.18 1.99 1.29 −1.62
(1.52) (0.62) (0.83) (1.65) (1.47) (−0.87)

Q5−Q1 −1.94
(−1.01)
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Table 2.4 (Continued)

Institutional Skewness Preferences and Returns to Portfolio Holdings: Subsamples

Panel C: Sub periods

1980-1994
Quintiles of Past Skewness Preference

Skewness Skewness
Quintiles of averse loving
EISKEW Q1 Q2 Q3 Q4 Q5 Q5−Q1

Q1 (Low skewness) 0.15 0.20 0.04 0.20 −0.07 −0.21
(0.51) (0.82) (0.17) (0.86) (−0.26) (−0.84)

Q5 (High skewness) 0.12 2.44 0.81 1.07 0.46 0.34
(0.11) (2.03) (0.98) (1.43) (0.77) (0.33)

Q5−Q1 0.55
(0.53)

1995-2008
Quintiles of Past Skewness Preference

Skewness Skewness
Quintiles of averse loving
EISKEW Q1 Q2 Q3 Q4 Q5 Q5−Q1

Q1 (Low skewness) 0.01 0.21 −0.08 −0.08 0.33 0.32
(0.04) (0.66) (−0.26) (−0.26) (1.23) (1.22)

Q5 (High skewness) 5.49 1.36 1.50 1.34 0.89 −4.60
(2.81) (0.83) (1.14) (1.10) (0.73) (−2.88)

Q5−Q1 −4.91
(−3.08)
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Table 2.5
Local Religion and Portfolio Characteristics

This table presents averages of various portfolio measures for institutions sorted by the ratio of
Catholics to Protestants (CPRATIO) in the county where the institution is located. High EISKEW
weight is the portfolio in stock expected idiosyncratic skewness in the top quintile, as estimated from
cross-sectional predictive regressions similar to those in Boyer, Mitton, and Vorkink (2010) and Hong
and Stein (2003). Assets is the total dollar value of equity holdings in the institution’s portfolio.
Portfolio concentration is the Herfindahl index of portfolio weights of stocks in the portfolio. Industry
concentration is the sum of squared deviations of portfolio industry weights from market industry
weights, as defined in Kacperczyk, Sialm, and Zheng (2005). Turnover is dollar value of shares
traded divided by the value of shares held, while high EISKEW and low EISKEW turnover are
the turnover of stocks in the highest and lowest quintiles of EISKEW, respectively. Panel B shows
coefficient estimates from regressions of institutional portfolio weights in high EISKEW stocks, and of
portfolio turnover (in the 3rd and 4th columns) on CPRATIO and other institutional characteristics.
Standard errors are clustered by county. The sample period is from the first quarter of 1980 to the
last quarter of 2008.

Panel A: Portfolio Characteristics by CPRATIO

Quintiles of CPRATIO
Q1 (Low) Q2 Q3 Q4 Q5 (High)

High Skew. Weight (%) 1.64 1.74 2.50 2.28 2.56
High Exp. Skew. Conc. 35.18 35.19 36.29 34.98 38.53
Portfolio Size ($B) 1.53 1.83 1.54 3.27 2.41
Median Portf Size ($B) 0.27 0.37 0.37 0.43 0.41
Number of Stocks Held 169.30 211.78 205.17 255.29 236.31
Portfolio Concentration (HHI) 13.05 9.31 10.19 8.23 8.66
Industry Concentration 15.66 12.90 15.78 11.91 13.08
Portfolio Turnover (%) 5.91 7.06 7.75 8.46 8.33
High Skew Turnover (%) 1.68 2.28 2.47 2.63 2.72
Low Skew Turnover (%) 5.52 6.62 7.14 7.80 7.69
Number of Institutions 104.38 106.74 112.06 100.13 190.17
% of Aggregate Portfolio 11.55 14.26 11.81 24.52 29.58
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Table 2.5 (Continued)

Local Religion and Portfolio Characteristics

Panel B: Regression of High EISKEW Weight on CPRATIO

(1) (2) (3) (4)
Lottery

Lottery Wt. Lottery Wt. Turnover Turnover

CPRATIO 0.0017*** 0.0014*** 0.0027*** 0.0011***
(3.39) (3.83) (6.02) (3.83)

ln(Assets) -0.0059*** 0.0049*** 0.0036***
(-12.59) (6.33) (8.44)

Portfolio Concentration 0.0649*** -0.1487*** -0.0090*
(5.26) (-21.47) (-1.88)

Industry Concentration 0.0238*** 0.0101 -0.0131***
(3.32) (1.41) (-3.93)

Turnover 0.0119 0.2325***
(1.58) (26.90)

TimeEffects Yes Yes Yes Yes
N 52,215 51,473 51,473 36,368
r2 0.1455 0.1984 0.1014 0.1282

t statistics in parentheses

* p < .1, ** p < .05, *** p < .01
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Table 2.6
Local Religion and Returns to Portfolio Holdings

This table presents quarterly DGTW-adjusted returns to institutional stock holdings sorted by the

ratio of Catholics to Protestants (CPRATIO) in the county where the institution is located. Returns

are expressed in percent, and weighted by the value of th institutional holdings. The table shows the

value-weighted return to institutions’ holdings of stocks in each quintile of EISKEW, for institutions

in each quintile of CPRATIO. The first section of the table shows returns to the entire set stocks

held in each quintile of EISKEW, while the second section reports the returns to “fresh” holdings,

those in which the institution increased its portfolio weight over the prior quarter. Portfolios are

rebalanced each quarter. t-statistics are reported below the mean returns in parentheses.
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Table 2.6 (Continued)

Local Religion and Returns to Portfolio Holdings

Panel A: Institutions Sorted by Cath/Prot Ratio

All holdings
Quintiles of Cath/Prot Ratio

Quintiles of Protestant Catholic
EISKEW Q1 Q2 Q3 Q4 Q5 Q5−Q1

Q1 (Low skewness) 0.06 0.09 0.28 0.19 0.28 0.22
(0.27) (0.45) (1.33) (1.10) (1.54) (1.80)

Q2 0.25 0.45 0.17 0.21 0.26 0.01
(0.77) (1.14) (0.58) (0.90) (1.11) (0.06)

Q3 0.10 0.36 0.37 0.21 0.34 0.24
(0.25) (0.86) (0.80) (0.54) (0.98) (1.11)

Q4 −0.05 0.36 1.39 0.09 0.29 0.34
(−0.08) (0.74) (2.28) (0.19) (0.69) (1.00)

Q5 (High skewness) 1.47 0.84 1.79 1.29 1.11 −0.36
(1.90) (1.08) (1.68) (1.66) (1.44) (−0.52)

Q5−Q1 −0.58
(−0.83)

Fresh holdings
Quintiles of Cath/Prot Ratio

Quintiles of Protestant Catholic
EISKEW Q1 Q2 Q3 Q4 Q5 Q5−Q1

Q1 (Low skewness) 0.01 −0.10 0.38 0.15 0.28 0.26
(0.05) (−0.43) (1.51) (0.69) (1.36) (2.05)

Q2 0.31 0.64 0.39 0.35 0.38 0.07
(0.73) (1.03) (1.10) (1.14) (1.05) (0.44)

Q3 −0.15 0.39 0.57 −0.01 0.49 0.65
(−0.37) (0.91) (1.22) (−0.04) (1.28) (2.32)

Q4 −0.08 0.45 1.38 0.22 0.44 0.51
(−0.09) (0.74) (2.10) (0.40) (0.97) (0.82)

Q5 (High skewness) 2.68 1.26 1.82 1.24 0.98 −1.70
(2.29) (1.38) (1.75) (1.52) (1.26) (−1.67)

Q5−Q1 −1.96
(−1.93)
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Table 2.6 (Continued)

Local Religion and Returns to Portfolio Holdings

Panel B: Exclude local stock holdings (< 100 km)

All holdings
Quintiles of Cath/Prot Ratio

Quintiles of Protestant Catholic
EISKEW Q1 Q2 Q3 Q4 Q5 Q5−Q1

Q1 (Low skewness) 0.22 0.25 −0.01 0.19 0.29 0.07
(0.96) (1.28) (−0.07) (1.06) (1.55) (0.52)

Q2 0.41 0.45 0.20 0.25 0.26 −0.15
(1.19) (0.97) (0.68) (1.16) (1.07) (−0.91)

Q3 −0.04 0.44 0.09 0.22 0.33 0.37
(−0.11) (0.98) (0.22) (0.55) (0.95) (1.41)

Q4 0.81 0.60 0.53 −0.07 0.38 −0.43
(1.38) (1.15) (0.90) (−0.16) (0.88) (−1.07)

Q5 (High skewness) 1.51 1.15 2.02 0.86 1.43 −0.14
(1.51) (1.42) (2.11) (1.10) (1.98) (−0.14)

Q5−Q1 −0.27
(−0.28)

Fresh holdings
Quintiles of Cath/Prot Ratio

Quintiles of Protestant Catholic
EISKEW Q1 Q2 Q3 Q4 Q5 Q5−Q1

Q1 (Low skewness) 0.19 0.21 −0.07 0.25 0.29 0.11
(0.71) (0.90) (−0.34) (1.08) (1.37) (0.59)

Q2 0.53 0.72 0.37 0.29 0.36 −0.17
(1.07) (0.99) (0.87) (1.22) (0.97) (−0.87)

Q3 −0.39 0.52 −0.06 0.22 0.55 0.94
(−0.88) (1.06) (−0.14) (0.50) (1.39) (2.90)

Q4 1.45 0.18 −0.05 0.16 0.45 −1.00
(2.05) (0.26) (−0.07) (0.34) (1.02) (−1.93)

Q5 (High skewness) 3.92 2.08 1.76 1.30 1.34 −2.73
(2.05) (2.16) (1.78) (1.74) (1.78) (−1.44)

Q5−Q1 −2.88
(−1.53)
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Table 2.7
Returns to Trade-Based Portfolios

This table presents quarterly DGTW-adjusted returns following trades by institutional investors.
Each quarter, stocks are sorted into quintiles based on the change in institutional ownership over
the preceding quarter. Stocks in the top quintile of institutional ownership change are placed in the
“Buy” portfolio, while stocks in the lowest quintile of change in ownership are placed in the “Sell”
portfolio. The “Buy” and “Sell” portfolios are further sorted into quintiles based on EISKEW.
For each quintile of EISKEW, I compute the return over the quarter following trade for the “Buy”
portfolio, the “Sell” portfolio, and the “Buy − Sell” portfolio. Returns are value-weighted by the
magnitude of the trade (market value × change in % ownership). Panel A reports the returns to
portfolios based on the trades of institutions with low past weight in high EISKEW stocks (quintile
1), while Panel B reports returns for portfolios based on trades by high past EISKEW weight (quintile
5). The sample period is from 1980 to 2000.

Panel A: Aggregate Trade Portfolios of Low Skewness Preference Institutions

Quintiles of EISKEW
Q1 (Low) Q2 Q3 Q4 Q5 (High)

Buy 0.26 0.41 0.07 0.42 2.51
(0.96) (1.07) (0.15) (0.54) (1.90)

Sell 0.00 0.35 0.45 0.98 −0.06
(−0.01) (1.17) (1.02) (1.50) (−0.05)

0.26 0.06 −0.38 −0.56 2.57
Buy − Sell (0.72) (0.14) (−0.63) (−0.71) (1.68)

Panel B: Aggregate Trade Portfolios of High Skewness Preference Institutions

Quintiles of EISKEW
Q1 (Low) Q2 Q3 Q4 Q5 (High)

Buy 0.22 −0.16 −0.24 −0.01 1.27
(0.78) (−0.50) (−0.66) (−0.03) (1.49)

Sell −0.48 −0.08 0.13 −0.39 0.99
(−1.67) (−0.26) (0.31) (−0.78) (1.07)

Buy − Sell 0.70 −0.08 −0.37 0.38 0.28
(1.81) (−0.20) (−0.81) (0.73) (0.25)
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Table 2.8
Sin Stock Preferences and Returns to Portfolio Holdings

This table presents quarterly DGTW-adjusted returns to institutional stock holdings sorted by the
institutions’ past weight in sin stocks. Returns are expressed in percent, and weighted by the value
of the institutional holdings. Sin stocks are defined as those in industries 4 (alcohol) and 5 (tobacco)
of the Fama and French (1997) 48 industry classifications, as well as stocks of gaming companies
(see Hong and Kacperczyk (2009) for details of the sin stock definition). The table shows the value-
weighted return to institutions’ holdings of sin stocks and non-sin stocks, for institutions in each
quintile of past sin stock weight. Each panel shows the returns of all holdings, followed by the
returns to “fresh” holdings, those in which the institution increased its portfolio weight over the
prior quarter. Panel A shows returns to holdings of all institutions, excluding those classified as
“quasi-indexers” according to the Bushee and Noe (2000) classification scheme. Panel B reports the
same holdings returns as in panel A, but augmenting the DGTW adjustment with an additional
adjustment for the sin stock premium documented by Hong and Kacperczyk (2009). Panel C shows
the returns of stocks held by institution types (1,2, and 5 which are more likely to be sensitive
to social norms. Portfolios are rebalanced each quarter. t-statistics are reported below the mean
returns in parentheses.

Panel A: Quarterly DGTW returns

All holdings
Quintiles of Sin Stock Preference

Averse Tolerant
Q1 Q2 Q3 Q4 Q5 Q5−Q1

Non sin stocks −0.04 0.23 0.15 0.15 0.18 0.23
(−0.31) (1.79) (1.35) (2.02) (2.26) (1.48)

Sin Stocks 2.01 1.01 1.06 1.13 1.09 −0.92
(2.34) (1.62) (1.79) (1.88) (1.85) (−1.28)

Sin − Non-sin −1.14
(−1.55)

Fresh holdings
Quintiles of Sin Stock Preference

Averse Tolerant
Q1 Q2 Q3 Q4 Q5 Q5−Q1

Non sin stocks −0.06 0.28 0.16 0.10 0.13 0.19
(−0.30) (1.41) (0.84) (0.74) (0.95) (1.03)

Sin Stocks 2.06 0.92 0.98 1.27 0.65 −1.41
(2.36) (1.41) (1.62) (2.04) (1.04) (−1.92)

Sin − Non-sin −1.60
(−2.13)
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Table 2.8 (Continued)

Sin Stock Preferences and Returns to Portfolio Holdings

Panel B: Quarterly Sin-adjusted DGTW returns

All holdings
Quintiles of Sin Stock Preference

Averse Tolerant
Q1 Q2 Q3 Q4 Q5 Q5−Q1

Non sin stocks −0.04 0.23 0.15 0.15 0.18 0.23
(−0.31) (1.87) (1.42) (2.13) (2.31) (1.48)

Sin Stocks 1.22 0.22 0.27 0.35 0.30 −0.92
(1.69) (0.81) (1.40) (1.89) (1.32) (−1.28)

Sin − Non-sin −1.14
(−1.55)

Fresh holdings
Quintiles of Sin Stock Preference

Averse Tolerant
Q1 Q2 Q3 Q4 Q5 Q5−Q1

Non sin stocks −0.06 0.28 0.16 0.10 0.13 0.19
(−0.30) (1.44) (0.87) (0.75) (0.97) (1.03)

Sin Stocks 1.28 0.13 0.19 0.48 −0.14 −1.41
(1.70) (0.41) (0.76) (1.69) (−0.44) (−1.92)

Sin − Non-sin −1.60
(−2.13)
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Table 2.8 (Continued)

Sin Stock Preferences and Returns to Portfolio Holdings

Panel C: Quarterly Sin-adjusted DGTW returns
(Institution Types 1, 2, and 5)

All holdings
Quintiles of Sin Stock Preference

Averse Tolerant
Q1 Q2 Q3 Q4 Q5 Q5−Q1

Non sin stocks −0.29 −0.22 0.05 0.11 0.06 0.34
(−1.13) (−1.16) (0.62) (1.35) (0.50) (1.24)

Sin Stocks 2.80 0.11 0.44 0.49 0.45 −2.58
(2.77) (0.35) (1.97) (2.46) (0.85) (−2.29)

Sin − Non-sin −2.95
(−2.54)

Fresh holdings
Quintiles of Sin Stock Preference

Averse Tolerant
Q1 Q2 Q3 Q4 Q5 Q5−Q1

Non sin stocks −0.59 −0.04 0.00 0.06 −0.01 0.58
(−2.00) (−0.15) (−0.01) (0.42) (−0.07) (1.89)

Sin Stocks 3.00 −0.18 0.19 0.63 −0.64 −3.57
(2.83) (−0.42) (0.68) (2.05) (−1.57) (−2.98)

Sin − Non-sin −4.09
(−3.24)
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Figure 2.1
Returns to Institutional and Individual Portfolios by
EISKEW Quintiles

This figure shows mean quarterly DGTW-adjusted returns to the aggregate portfolios of institutional
and individual investors within each quintile of expected idiosyncratic skewness (EISKEW). Returns
are value-weighted by the value of each stock owned by institutions (individuals). The sample period
is from 1980-2009.
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Figure 2.2
Cross-Sectional Variation in EISKEW and Lottery Weight
Over Time

This figure shows how cross-sectional variation in expected skewness and in institutions’ portfolio
allocation to lottery stocks varies over the sample period. Panel A plots the monthly difference
between the average expected idiosyncratic skewness (EISKEW) of stocks in the highest quintile
of EISKEW and that of stocks in the lowest quintile. Panel B plots the quarterly difference in
mean portfolio allocation to lottery stocks between institutions in the highest quintile of past lottery
weight and those in the lowest quintile. The sample period is from 1980-2009.
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Chapter 3

Political Climate, Optimism, and Investment Deci-

sions

3.1. Introduction

The recent literature on household finance provides evidence of significant heterogeneity

in the investment behavior of individual investors (e.g., Barber and Odean, 2001; Dhar

and Zhu, 2006; Graham and Kumar, 2006). Previous studies also demonstrate that mar-

ket participants hold different expectations about stock market performance and broad

macroeconomic variables such as unemployment and inflation (e.g., Carroll, 2003; Vissing-

Jorgensen, 2004; Amromin and Sharpe, 2009). However, there is relatively less research

on how the heterogeneity in investors’ expectations about the markets and the economy

directly affect their portfolio decisions and trading activities.

In this paper, we study whether the changing expectations of U.S. households about

the behavior of financial markets and the macroeconomy affect their investment decisions.

Our key innovation is to use the combination of the existing political environment and

the political identity of individuals to infer their expectations about the markets and the

economy. The combination of political identity and political climate provides an exogenous

source of variation in investors’ beliefs and allows us to use detailed stock-level portfolio

positions and trading data to study the effects of changes in expectations on portfolio
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decisions.1

Specifically, we conjecture that people’s expectations about the behavior of financial

markets and the macroeconomy vary in a predictable manner and depends upon their

political affiliation and the existing political climate. This insight is based on the observation

that the political identity of an individual is an important source of her degree of optimism

towards the U.S. economy. Republicans are less optimistic about the domestic economy

when Democrats are in power and, similarly, Democrats grow less optimistic about the

economy when Republicans come to power. For example, in a recent Gallup poll, about

85% of Democrats in the survey believe that the economy will improve in the next 12 months,

while only 50% of Republicans and 57% of Independents have an optimistic prediction about

the economy (Jones, 2009).2

Further, recent media reports indicate that people’s optimism about the condition of the

U.S. economy has a considerable influence on their investment choices. Even sophisticated

market participants such as hedge fund managers respond to the changing political land-

scape (Zuckerman, 2009). In particular, during the most recent economic downturn and

the subsequent recovery, hedge fund managers with pessimistic views of the U.S. economy

chose to stay out of the market. They lacked confidence that the administration’s policies

would succeed in sustaining the economic recovery. Consequently, these pessimistic man-

agers significantly under-performed their peers and failed to benefit from the overall market

recovery.

Motivated by this recent anecdotal evidence and the recent evidence from the household

finance literature, we conjecture that political environment and political values jointly and

dynamically influence the investment decisions of U.S. households. Investors would grow

more optimistic about domestic financial markets and the overall U.S. economy when their

own party comes to power because they are likely to agree more with the economic policies

1This is in contrast to other recent studies such as Vissing-Jorgensen (2004), Puri and Robinson (2007),
and Amromin and Sharpe (2009) that use survey data to measure investors’ beliefs at a given point in time
and have limited information about portfolio holdings and trading activities.

2At the time of the survey, the Democrats controlled both houses of Congress and President Barack
Obama (a Democrat) held office.

137



of their own party and may feel more confident about their party’s ability to improve the

overall economy. This shift in optimism is likely to influence their perceptions of risk and

reward, which in turn would affect their investment decisions and portfolio performance.

The interaction between personal political values and the political environment can affect

investors’ portfolio decisions in at least two broad ways. First, because of their increased

optimism when their own party comes to power, individuals are more likely to believe that

financial assets are undervalued and would produce superior future performance. Those

individuals may also perceive the markets to be less risky and would therefore exhibit a

greater willingness to hold riskier portfolios. For example, investors whose own party is

in power would hold stocks with higher market beta and exhibit a stronger preference for

riskier small-cap and value styles.

Second, shifts in perceptions of market and economic uncertainty would affect investors’

behavioral biases. This conjecture is motivated by the recent evidence from the behavioral

finance literature, which indicates that investors exhibit strong behavioral biases when the

market-level uncertainty is high (e.g., Kumar, 2009a).3 If people’s perceptions of market-

wide uncertainty are jointly determined by their political identity and the political climate,

behavioral biases would also vary in a predictable manner with the political climate and can

get amplified when the opposite party is in power. Further, when the perceived economic

uncertainty is high, investors are less likely to believe that a passive strategy that attempts

to exploit the superior performance of the market would be very profitable. They are likely

to try to obtain superior performance through active trading strategies.

Specifically, investors whose party is not in control may be more prone to exhibit overcon-

fident trading behavior such as excessive trading and poor trade performance. In addition,

investors who are relatively more pessimistic about the market due to the political climate

may exhibit a stronger preference for local stocks, either to exploit some perceived infor-

3Consistent with the broad theoretical predictions of Hirshleifer (2001), Kumar (2009a) finds that in-
vestors appear more overconfident and exhibit stronger disposition effect when the market-level uncertainty
is higher. Retail investors also gravitate more toward familiar domestic and local stocks during periods of
higher uncertainty.
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mational advantage or due to a heightened preference for familiarity. Shifts in behavioral

biases can also affect the mutual fund decisions of investors. One of the key results in Bai-

ley, Kumar, and Ng (2010) is that investors with stronger behavioral biases hold funds with

higher expense ratios. In our context, this evidence implies that investors would increase

their preference for high expense funds when the opposite party is in power. Overall, these

types of risk-shifting activities and shifts in behavioral biases would eventually affect the

performance of investor portfolios.

We test our conjectures using a large sample of UBS/Gallup survey data and portfolio

holdings and trading data from a large U.S. discount brokerage house. Both data sets have

their strengths and limitations. The Gallup data set contains accurate measures of political

affiliations of individuals but it contains very limited information about their financial asset

holdings. In contrast, the brokerage data set contains richer information about portfolio

holdings and trading activities of investors, but it does not contain information about the

political affiliations of investors. Therefore, we exploit the strengths of both these data

sets that span different time periods to portray a more complete picture of the impact of

changes in political climate on optimism levels and investment decisions.

First, using the Gallup data, we provide evidence of political climate induced dynamic

optimism among U.S. households and derive potential implications for changes in investment

decisions. Then, using the brokerage data, we test those implications and show that shifts in

political environment have differential effects on the investment behavior of Democratic and

Republican investors. Since we only know the locations (zip codes) of brokerage investors

and cannot measure their political affiliations directly, we use the voting data from the

1992 and 1996 presidential elections to indirectly infer their political identities. We identify

counties with high concentration of Republicans and Democrats and assume that brokerage

investors in Republican (Democratic) dominated areas are more likely to have a Republican

(Democratic) political identity. In spite of this noisy identification strategy, we are able to

quantify the differential impact of shifts in political environment on the investment behavior
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of Republican and Democratic investors.4

To ensure that our geography-based political identification strategy has power to dif-

ferentiate between investors with Republican and Democratic ideologies, we examine the

stock preferences of investors located in regions dominated by Democrats and Republicans.

Motivated by the evidence in Hong and Kostovetsky (2010), we assume that political val-

ues would influence the stock preferences of individual investors. Under this assumption,

if our political affiliation identification strategy is effective, brokerage investors in regions

with high concentration of Democrats will underweight politically sensitive stocks of firms

whose business is inconsistent with their political values, while investors in regions with

high concentration of Republicans will overweight them.

Consistent with the evidence in Hong and Kostovetsky (2010), we find that political

values affect the investment decisions of individual investors. Investors in Republican dom-

inated regions overweight politically sensitive stocks, while investors located in regions with

a high concentration of Democrats underweight these stocks. This evidence suggests that

our geography-based political affiliation identification procedure can identify investors with

Republican and Democratic ideologies reasonably well.

In our main empirical analysis, using the Gallup data, we show that Democrats (Re-

publicans) become more optimistic about the stock market and the overall economy when

Democrats (Republicans) come to power and there is a decline in optimism when the op-

posite party comes to power. The downward shift in optimism is more pronounced among

Democrats when the Republican party comes to power.5 The optimism changes are also

more severe among individuals with lower levels of financial sophistication. Further, we

4Even though we cannot precisely identify the political affiliation of each brokerage investor, for brevity,
we refer to brokerage investors in Republican (Democratic) concentrated regions as Republican (Democratic)
investors. We do not require that investors located in regions concentrated by Republicans (Democrats) be
a Republican (Democrat). Rather, we only assume that investors in regions concentrated by Republicans
(Democrats) are more likely to subscribe to the Republican (Democratic) political ideologies. Recent stud-
ies have used a similar location-based identification strategy to infer the education-level, religiosity, and
race/ethnicity of investors and managers. See, for example, Kumar (2009b), Hilary and Hui (2009), and
Korniotis and Kumar (2008).

5This finding may reflect the asymmetry in political regimes between the split government during the
latter part of the Clinton presidency and the full Republican control of both the presidency and Congress
during Bush’s term.
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find that optimism changes due to shifts in perceived uncertainty influence investor over-

confidence. When the opposite party comes to power and perceived uncertainty levels

increase, investors decrease their forecasts of market returns but keep their own portfolio

return forecasts virtually unchanged. Therefore, they appear more overconfident as they

are more likely to believe that their portfolios can outperform their reduced forecasts of

market returns.6

In addition to its influence on optimism and overconfidence, shifts in political climate

influence people’s perceptions of risk and reward. Investors believe that financial markets

are less risky and more undervalued when their own party is in power. This reduced

assessment of the riskiness of the market and higher potential reward induces investors

whose party is in power to take greater financial risks. Specifically, using the brokerage

data, we find that the systematic risk of their equity portfolios increases. The preference

for stocks with higher market beta and riskier small-cap and value styles increases when

the political environment is aligned with investors’ own political identity. Further, those

investors reduce their exposure to more familiar, local stocks and trade less frequently.

In contrast, investors whose party is not in power exhibit a greater propensity to invest

in more familiar local stocks, i.e., their local bias increases. In addition, consistent with

the Gallup evidence on dynamic overconfidence, we find that brokerage investors trade

more actively and earn lower returns when the opposite party is in power, i.e., their level

of overconfidence is amplified. Further, consistent with the evidence in Bailey, Kumar,

and Ng (2010), we find that due to their amplified behavioral biases, those investors make

worse mutual fund decisions and pick funds with higher expense ratios. These results are

consistent with our conjecture that investors would try harder to outperform the market

through active trading when they are more pessimistic about the market.

Examining the performance implications of political climate induced shifts in risk pref-

erences and changes in levels of behavioral biases, we find that investors earn higher raw

6For this interpretation, we use the better-than-average form of overconfidence defined in Graham, Harvey,
and Huang (2009). Specifically, it is the difference between an investor’s own portfolio return forecast and
the market return forecast.
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portfolio returns when their own party is in power. However, this extra return can at least

partially be attributed to an increase in portfolio risk associated with their increased levels

of optimism. When we examine changes in risk-adjusted performance, the superior per-

formance of investors whose party is in power weakens considerably. Overall, our results

establish a strong link between political climate and investment decisions, where the im-

pact of political climate on investment decisions depends upon the political affiliation of the

individual.

One concern in the interpretation of these results is that shifts in political climate are

not exogenous. They may be affected by changes in economic conditions and it is possible

that differences in investment styles of Democratic and Republican investors lead them

to respond differently to the same economic conditions. Thus, the variation in portfolio

decisions that we observe may actually reflect differential responses of Democratic and

Republican investors to changes in economic conditions rather than differences in confidence

based on the current political regime. Further, Republican- and Democrat-leaning areas

may experience different economic conditions and our results may simply reflect regional

variation in economic conditions rather than differences in optimism based on household

political views with respect to the current political regime. We conduct additional tests

to demonstrate that the variation in investors’ portfolio choices are induced by changes in

the political climate and investors’ own political preference rather than simply a differential

response to economic conditions.

These findings contribute to a recent and growing literature in finance that examines

the interaction between optimism and financial decisions. Previous studies have shown that

portfolio decisions are influenced by people’s expectations about the performance of the ag-

gregate economy and the stock market. For example, Strong and Xu (2003) show that home

bias increases when investors grow more optimistic about the domestic economy. In another

related study, Puri and Robinson (2007) show that optimistic individuals take greater fi-

nancial risks. They are more likely to participate in financial markets and conditional upon
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participation they choose riskier securities. However, previous research has not examined

how the level of optimism and portfolio decisions are influenced by changes in the political

environment, which is the main focus of our paper. In addition, unlike previous studies,

we have detailed data on stock-level holdings and trading activities of investors instead of

aggregate data at the asset-class level (stocks, bonds, etc.). The richer data allow us to

characterize the investment “mistakes” of investors that arise from changes in perceived

uncertainty.

Our paper also extends the growing literature on politics and finance. Kaustia and

Torstila (2008) show that stock market decisions of Finnish investors are influenced by

their political preferences, where individuals with right-wing ideologies are more likely to

participate. Conditional upon participation, Hong and Kostovetsky (2010) find that po-

litical values influence the portfolio decisions of mutual fund and hedge fund managers.

In particular, managers with Democratic tilt exhibit a stronger preference for socially re-

sponsible firms, while managers who contribute more to the Republican party overweight

socially irresponsible industries (e.g., tobacco or guns). Chin and Parwada (2009) show that

those stock preferences also have significant influence on the performance of fund managers.

Instead of focusing on the unconditional relation between political values and investments,

we study how political values and political environment jointly and dynamically influence

the investment decisions of U.S. households.

The rest of the paper is organized as follows. The next section describes the data sources.

In Section 3, we examine the relation between political climate and optimism. In Section 4,

we examine the impact of changes in political climate on investment decisions. We consider

a few alternative explanations of our findings in Section 5 and conclude in Section 6 with a

brief discussion.
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3.2. Data and Summary Statistics

We use data from two main sources. The first data source is the UBS/Gallup Investor

Optimism Survey.7 The survey is conducted by the Gallup organization, and it includes

a national cross-section of heads of household or spouses in households with total savings

and investments from stocks, bonds, or mutual funds in an investment account, or in a self-

directed IRA or 401(k) retirement account of $10,000 or more.8 The data collection is done

via telephone interviews conducted during the first two weeks of each month. There are

approximately 1,000 interviewees each month who are at least 18 years old. The monthly

polls started in October 1996 and have been conducted since then. Although the survey

is not a panel, cohort analysis is possible due to the large number of investors interviewed

each month.9

The UBS/Gallup poll provides qualitative responses about optimism or pessimism re-

garding the stock market and other macroeconomic variables, including expectations about

portfolio returns, the aggregate economy, stock market, inflation, income, and unemploy-

ment.10 The data set also contains information about household asset holdings, income,

and self-reported realized portfolio returns as well as demographic variables such age, edu-

cation, race, and gender. The data are organized in one “big file” that includes questions

only on political affiliation, demographic information, and investor optimism for the period

from October 1996 to December 2002. There are 57,428 respondents in this file. About

39 percent of those respondents report that they consider themselves a Republican and

approximately 30 percent identify themselves as Democrats. In addition, 28 percent of

7Previous studies such as Vissing-Jorgensen (2004) and Graham, Harvey, and Huang (2009) have used
the Gallup survey data to study the impact of optimism and competence on portfolio choice.

8According to Vissing-Jorgensen (2004) and based on the 1998 Survey of Consumer Finances, households
with $10,000 or more in financial assets owned more than 99% of all household financial wealth in the U.S.

9Not all the monthly polls have the same set of questions. For example, in the year 1996, no questions were
posed about realized portfolio returns or future forecasts of portfolio returns. Also, in a few instances, answers
to questions are not publicly available. For example, answers to the question about political affiliation are
not available for the year 1999.

10The Gallup data are available for purchase via the Roper Center at the University of Connecticut.
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respondents report that they are independent, while the rest support other parties.11

Some of the responses from the Gallup survey are recoded. Specifically, we define a race

binary variable that takes the value of one if the respondent is White and zero otherwise.

We recode the education level by assigning a new variable that takes a value of 9 if the

respondent is a high school graduate or less and a value of 14 if the respondent has attended

a college or has received any vocational training. Respondents who are college graduates

are assigned a value of 15 and those with postgraduate degrees are assigned a value of

17. We also redefine the categorical income variable, where the new income variable is the

mid-point of the categorical income bracket reported in the survey. Similarly, the new asset

holdings variable is assigned the mid-value of the asset bracket reported in the survey. The

highest income bracket is “$100,000 or greater” and the highest asset holdings bracket is

“$1 million or greater”. We recode the top bracket by multiplying the reported values by

1.5.

Our second data set comes from a large U.S. discount brokerage house and covers the

1991 to 1996 period. This data set contains the trades and monthly portfolio positions of a

sample of 62,387 retail investors who hold stocks. An average investor in the sample holds

a four-stock portfolio (median is three) with an average size of $35,629 (median is $13,869).

For a subset of households, the brokerage data also contain demographic characteristics,

including age, income, location (zip code), occupation, marital status, gender, etc. These

demographic characteristics of investors are measured a few months after the end of the

sample period (June 1997) and are provided by Infobase, Inc.12

We enrich the brokerage database using data from two additional sources. First, to

identify sample investors’ racial and ethnic characteristics and education level, we obtain

the racial and ethnic compositions of each zip code using data from the 1990 U.S. Census.

We assign each investor the appropriate zip code-level racial and ethnic characteristics.

We also assume that investors who live in more educated zip codes are likely to be more

11Among the independent investors, about 35 percent lean toward the Republican Party and 37 percent
lean toward the Democratic Party.

12See Barber and Odean (2000) for additional details about the brokerage data.

145



educated.13

Second, to identify the political affiliation of each investor, we obtain the county-level

voting data from the 1992 and the 1996 presidential elections in the U.S.14 We assume that

investors who live in counties that voted strongly for the Republican (Democratic) party

are more likely to be a Republican (Democrat). Specifically, for each county, we compute

the proportion of total votes to the Democratic and the Republican parties during the 1992

and 1996 presidential elections. We obtain the average values of these two measures across

the two presidential elections and use them as proxies for the political affiliation of investors

in the brokerage sample. For example, if 60% of all votes in a county were in favor of the

Democratic party during the two elections, we assign a Democrat score of 0.60 to investors

who live in that county.

Beyond the UBS/Gallup and brokerage data sets, we obtain stock price, return and

trading volume data from Center for Research on Security Prices (CRSP). We obtain

characteristic-based performance benchmarks from Russell Wermers’ web site.15

Table 1 reports the summary statistics for the main variables used in the empirical anal-

ysis. All these variables are briefly defined in Appendix Table A.1. In untabulated results,

we find that regions that voted in favor of Democrats have higher education levels. The

percentage of individuals in high Republican (bottom quintile) and high Democratic (top

quintile) regions that have at least a Bachelor’s degree are 19.81% and 28.22%, respectively.

Other demographic attributes of investors in Republican and Democratic regions are very

similar.

13Although these demographic proxies are noisy, we use them to have the same set of demographic controls
in the Gallup and brokerage data sets. Our results are very similar when we only use the demographic
variables available in the brokerage sample as control variables.

14The county-level presidential voting data can be purchased from http://www.uselectionatlas.org/.
15Russell Wermer’s web site: http://www.smith.umd.edu/faculty/rwermers/ftpsite/Dgtw/coverpage.htm.
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3.3. Political Climate and Optimism

In this section, we use the Gallup survey data to study how changes in political regimes

differentially affect the optimism levels of Republicans and Democrats. We also study

whether these optimism shifts affect people’s overconfidence and their expectations about

future market performance and its riskiness.

3.3.1. Graphical Evidence

To begin, we graphically demonstrate the influence of political affiliation and political cli-

mate on investor optimism. Figure 1 shows the time series of the optimism differential

between Democratic and Republican investors for the October 1996 to December 2002 time

period. In this figure, optimism is defined as a dummy variable that equals one if the

respondent is “somewhat” or “very” optimistic with respect to stock market performance,

economic growth, income, employment, investment goals, or inflation during the subsequent

12 months. The dark line indicates the smoothed difference in average optimism between

Democrats and Republicans over the sample period.16 The solid vertical line marks the start

of George W. Bush’s presidency, while the dashed vertical line indicates the announcement

of election results.

The figure shows a large shift in the optimism levels of Republicans and Democrats

when the election results were announced in November 2000 and when President George

W. Bush took office in January 2001. Before the election results were announced, Democrats

are slightly more optimistic than Republicans. However, soon after the announcement of

the election results, we observe that the difference in the proportions of Republicans and

Democrats who are optimistic about the economy (i.e., the optimism gap) widens to about

40%.

For example, about 62% of Democrats are optimistic about the stock market in the

year 2000 and that number drops to about 36% in 2001. The optimism about the overall

16We use a five-month moving average to obtain the smoothed optimism time series.
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economy is affected in a similar manner. The optimism related to employment drops from

69% to 31%, while the optimism about economic growth falls from 70% to 35% during

the same time period. These results indicate that people’s optimism levels vary around

political regime changes and, more importantly, those optimism shifts depend upon the

political affiliation of individuals.

3.3.2. Univariate Results

We further examine the impact of political affiliation and political climate on optimism

using univariate tests. Table 2 reports the optimism scores of Democratic, Independent, and

Republican investor groups. We consider multiple optimism measures, including measures

of optimism about the stock market and the overall economy. These optimism measures

are defined in Appendix Table A.1. In columns (1) to (3), we present the proportions

of individuals within these three political categories who report being optimistic. The

difference reported in column (4) is the fraction of Republicans who gave an optimistic

response minus the fraction of Democrats who gave an optimistic response, where responses

are considered optimistic if respondents answered 4 or 5 on a 5-point scale (“somewhat”

or “very” optimistic). In columns (5) to (7), we report the mean optimism scores of those

investor groups, where a score of 5 means very optimistic and a score of 1 means very

pessimistic. We report the optimism measures separately for two distinct political regimes:

(i) 1996 to 1998, when President Clinton (a Democrat) held office, and (ii) 2001 to 2002,

during which President Bush (a Republican) was in office. We exclude the year 1999 from

our analysis because the political affiliation data are not available for this year and exclude

the year 2000 because the horizon of optimism questions overlap two presidential regimes.

The univariate results indicate that the overall level of optimism falls when the Repub-

lican party comes to power. For example, the mean optimism index of Democrats drops

from 3.847 to 3.167, while the mean optimism level of Republicans drops slightly from 3.772

to 3.558. Comparing the optimism levels of the investor groups within the Democratic and
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Republican regimes, we find that Democrats are more optimistic than Republicans when

the Democratic party is in power, while Republicans are more optimistic than Democrats

when the Republican party is in power. Specifically, the mean optimism difference between

Republicans and Democrats increases from −0.075 to 0.390 across the Clinton and Bush

presidential regimes.

We also find that the excess optimism of Republicans is more pronounced. For ex-

ample, 9.3% more Democrats are optimistic about economic growth during Clinton presi-

dency, while 19.2% more Republicans are optimistic about economic growth during Bush

presidency. Collectively, these univariate results indicate that the combination of political

affiliation and political influences an individual’s optimism level.

3.3.3. Optimism Regression Estimates

We examine the impact of political climate on optimism in a multivariate setting to ensure

that the optimism differences in the univariate analysis do not simply reflect differences

in the demographic attributes of Republicans and Democrats. We estimate a series of

optimism regressions in which one of the optimism measures is the dependent variable. The

correlation matrix in Panel A of Table 3 shows that the various optimism measures are

positively correlated but the magnitude of the these correlation estimates is not very high.

Most correlation estimates are below 0.40 and they vary between 0.18 and 0.56. Thus,

the multiple optimism measures in the Gallup survey capture distinct aspects of people’s

economic optimism.

The optimism regression results are reported in Panel B of Table 3. In the first specifi-

cation, we consider the continuous composite optimism index (OPTIDX) as the dependent

variable. The set of dependent variables includes the political affiliation indicators, political

affiliation and political climate interaction terms, and various demographic control variables

(age, education, race, gender, income, and wealth).

Consistent with our conjecture, we find that the political affiliation and political climate
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interaction terms are significantly negative. For example, R × D in Power interaction term

has a coefficient estimate of −0.201 (t-statistic = −9.93), which indicates that Republicans

are less optimistic when Democrats are in power. The coefficient estimates of the control

variables are also consistent with the prior evidence. In particular, similar to Jacobsen,

Lee, and Marquering (2008), we find that men are more optimistic. Individuals with higher

income and wealth levels are also more optimistic, while older individuals are relatively less

optimistic.

In the second specification, for robustness, we consider the composite optimism dummy,

which is set to one if an individual is optimistic with respect to any one of its seven com-

ponents. The marginal probabilities from probit estimation are presented in column (2).

These estimates are qualitatively similar to the estimates in column (1) and indicate that

optimism levels are sensitive to the political environment. In columns (3) to (8), we use

the individual components of the optimism index as the dependent variable and find that

the interactions between political affiliation and political climate are significantly negative

across all specifications. Taken together, the optimism regression estimates provide con-

sistent evidence of a dynamic relation between political affiliation and optimism that is

strongly influenced by the existing political environment.

3.3.4. Investor Sophistication and the Impact of Political Climate

Do the effects of political climate on optimism get amplified among certain groups of in-

dividuals? It is likely that investors with higher levels of financial sophistication are less

influenced by the changes in the political climate and respond primarily to changes in the

existing investment opportunity sets. To examine this possibility, we re-estimate the opti-

mism regressions after introducing four additional interaction terms that include a measure

of ability. We define low ability (Lab) and high ability (Hab) dummy variables, which are

set to one for individuals in the lowest and the highest ability quintiles, respectively. The

ability measure is the market return forecast accuracy of an individual. Our main objective
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is to test if the low (high) ability interaction terms are significantly negative (positive).

This test is motivated by the prior literature on individual investors, which finds that be-

havioral biases are stronger among less sophisticated individuals (e.g., Dhar and Zhu, 2006;

Goetzmann and Kumar, 2008).

Consistent with this prior evidence, we find that the political climate has a weaker ef-

fect on the optimism levels of high ability individuals. In specification (9) in Table 3, the

coefficient estimate of R × D in Power × Lab three-way interaction term is significantly

negative (estimate = −0.289, t-statistic = −4.06). This evidence indicates that low ability

Republicans are more pessimistic when Democrats are in power. In contrast, the coefficient

estimate of D × R in Power × Hab three-way interaction term is significantly positive (esti-

mate = 0.294, t-statistic = 6.13), which indicates that high ability Democrats are relatively

less pessimistic when Republicans are in power. In untabulated results, we find that the

ability interaction terms are also significant when one of the other optimism measures that

is not based on the stock market return forecast is used as the dependent variable.

3.3.5. Optimism and Overconfidence

In our next set of empirical tests, we focus on the potential impact of political climate

induced optimism shifts on investor overconfidence. If optimism changes are related to

behavioral biases that are known to affect investment decisions, the impact of optimism on

investment decisions would operate through multiple channels and the optimism-investment

behavior relation may appear stronger. In particular, optimism shifts could affect the

“better-than-average” form of investor overconfidence where most people believe they are

above average (e.g., Taylor and Brown, 1988; Glaser and Weber, 2007). This form of

overconfidence relies on assessments of both personal and the average skill levels. The

difference between the two skill estimates is an indicator of overconfidence.

If self-assessments of skill are not altered by changes in the economic environment but

the estimates of the average change, it can generate a time-varying overconfidence pattern.
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In particular, investors may decrease their forecasts of market returns when they perceive

the political environment to be uncertain and less desirable but they may not downward

adjust their forecasts of the returns they expect to earn on their own portfolios. This

asymmetric adjustment in forecasts would decrease their level of overconfidence when their

own party is in power, while they would become more overconfident when the opposite

party comes to power.

To identify the effects of optimism on overconfidence, we examine both the market

return forecasts and the portfolio return forecasts of Democrats and Republicans during

different political environments. The mean return forecasts of different investor groups are

reported in Table 4. We also report the mean degree of overconfidence, which is defined as

the difference in the portfolio return forecast (i.e., self-assessed skill) and the market return

forecast (i.e., an assessment of the “average” skill).17

When we consider the full sample period (January 2000 to December 2002), we find that

portfolio forecasts of all three investor categories are very similar. The market forecasts are

also comparable across the three groups, although they are systematically lower than the

portfolio forecasts. The difference between the two forecasts for Republicans, Independents,

and Democrats are 1.631%, 1.863%, and 1.695%, respectively. These positive differentials

between the portfolio and the market return forecasts suggest that all three groups exhibit

overconfidence according to our overconfidence measure.

More interestingly, when we examine the portfolio-market return forecast differentials

(i.e., the overconfidence measures) during the Democratic regime, we find that the Repub-

licans have the highest mean overconfidence estimate (= 2.740%). Comparing the portfolio

forecasts across the Republican and the Democratic investor categories, we find that they

are only marginally different. This evidence indicates that the self-assessments of skill do

not vary significantly with the political climate. But, there is a significant difference in

the market return forecasts of Republicans and Democrats. The market return forecast

17Our definition follows Graham, Harvey, and Huang (2009) who use the difference between the own
portfolio and market return forecasts as a measure of overconfidence.
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differential of −1.450% is statistically significant (t-statistic = −3.24). Consequently, the

overconfidence differential between Republicans and Democrats is also positive (= 0.870)

and significant (t-statistic = 2.21).

In contrast, during the Republican tenure, Democrats have a lower estimate of the future

market return and they appear more overconfident than Republicans. In this instance, the

overconfidence differential between Republicans and Democrats is negative (= −0.440) and

significant (t-statistic = −2.90). Thus, change in the political climate affects Democrats

and Republicans differently and induces differential shifts in overconfidence through its

asymmetric impact on market and portfolio return forecasts.

To investigate whether these differential overconfidence patterns hold in a multivariate

setting, we estimate three sets of regressions in which either the market return forecast,

the portfolio return forecast, or the overconfidence variable is the dependent variable. The

independent variables in these regressions are very similar to those used in the optimism

regression. The main coefficients of interest are the two interaction terms (R × D in Power

and D × R in Power) that capture the joint effects of political affiliation and political

climate. The estimation results are reported in Table 5.

Consistent with the evidence from our univariate tests, we find that Republicans have

lower forecasts of market returns when Democrats are in power. In column (5), the coef-

ficient estimate of R × D in Power is −1.48 (t-statistic = −2.30). Further, the portfolio

forecasts of Republicans are not significantly affected when Democrats are in power. In

column (3), the coefficient estimate of R × D in Power is −0.612 (t-statistic = −0.90).

Last, the overall level of overconfidence of Republicans are higher when Democrats are in

power. The coefficient estimate of R × D in Power in column (1) is significant, but only at

the 10% level (estimate = 0.993, t-statistic = 1.67).

When we examine the effects of political climate on the overconfidence level of Democrats,

we find that although D × R in Power interaction term has the correct positive sign in spec-

ification (1), it is not statistically significant. In both the market and the portfolio return
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forecast regressions, the D × R in Power interaction term has insignificant coefficient esti-

mates. Overall, the overconfidence regression estimates indicate that investor overconfidence

changes as the political climate changes, although the overconfidence shifts are weaker than

shifts in optimism.

3.3.6. Political Climate and Self-Reported Portfolio Performance

To quantify the effects of optimism and overconfidence shifts in economic terms, we investi-

gate whether portfolio performance changes with shifts in the political climate. We estimate

performance regressions in which a measure of past 12-month portfolio performance is the

dependent variable and the independent variables are identical to those used in the overcon-

fidence regressions. Our performance measure is self-reported and we are unable to account

for risk differences. However, these results provide a first glimpse of the differential impact

of political climate on the performance of portfolios held by Republican and Democratic

investors. Later, in Section 4.8, we use the brokerage data and risk-adjusted performance

measures to investigate the impact of political climate on portfolio performance more accu-

rately.

The estimation results from performance regressions are reported in Table 5, columns

(7) and (8). We find that during the 2000-2002 sample period in which the Republican party

was in power for two-thirds of the time, Republicans earn incrementally higher portfolio

returns. The coefficient estimate of the Republican dummy is 0.512 (t-statistic = 1.78),

which indicates that Republican investors on average earn 0.512% higher incremental return.

This result is stronger when we estimate the performance regression using only the data

from 2002 when the period of portfolio performance does not overlap with the Democratic

control. During this period, Republican investors on average earn 1.42% higher incremental

return. Even statistically the coefficient estimate of the Republican dummy is stronger.

The performance regression estimates are consistent with the evidence from the over-

confidence regressions, which indicate that individuals are less overconfident when their own
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party is in power. It is also likely that their “good-type” optimism also improves their in-

vestment decisions.18 Because these are self-reported performance measures and we cannot

account for risk differences, we interpret these results cautiously but take consolation from

the fact that these Gallup results are consistent with the evidence using the brokerage data

presented later.

3.3.7. Political Identity and Perceptions of Risk and Reward

Before studying the actual investment decisions of brokerage investors, in the last part of

this section, we use the Gallup data to investigate whether people’s perceptions about risk

and reward are influenced by their political affiliation and the existing political climate.

Our conjecture is that investors who are more optimistic about the economy would perceive

the markets to be less risky and more undervalued. For example, a Republican investor

will perceive the markets to be less risky and expect the reward from investing to be higher

when Republicans are in power. We use data from the Gallup surveys in 2002 to test this

conjecture.19 This sample period is within the Bush presidential tenure.

Table 6 reports the estimates from risk and undervaluation regressions. The dependent

variable in these regressions is either a categorical measure of perceived risk or a dummy

variable that is set to one if the respondent feels that the market is undervalued. We find

that Republicans perceive the markets to be less risky and they are more likely to believe

that the market is undervalued. The coefficient estimate of the Republican dummy variable

is −0.261 (t-statistic = −3.18) in the risk regression (column (1)) and 0.081 (z-statistic

= 3.20) in the undervaluation regression (column (3)). In contrast, the Democrat dummy

has insignificant coefficient estimates in both specifications.

In the market risk perception regression, the coefficient estimate of the Republican vari-

able weakens and becomes insignificant when we add the optimism variable in the regression

18Puri and Robinson (2007) distinguish between moderate levels of optimism that may be beneficial and
extreme forms of optimism that may lead to worse economic and financial decisions.

19Gallup surveys in other years do not contain questions about perceptions of market risk and underval-
uation.
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specification (see column (2)). The market undervaluation regressions show a similar but

weaker pattern. This evidence indicates that the optimism index at least partially reflects

the optimism generated by changes in the political climate. Overall, the risk and under-

valuation regression estimates indicate that the perception of risk and reward are jointly

determined by people’s political affiliation and the existing political climate.

3.4. Political Climate and Investment Decisions

Our results so far indicate that the political climate influences investor optimism, degree

of overconfidence, and perceptions of risk and reward. In this section, we examine whether

these shifts in people’s expectations have an impact on their investment decisions. Our anal-

ysis focuses on multiple dimensions of investing, including investors’ risk-shifting behavior,

style preferences, local stock preferences, intensity of trading, and portfolio performance.

Our key conjecture is that due to higher levels of optimism investors would hold riskier

portfolios when their own party is in power. In contrast, when the opposite party is in

power and the perceived uncertainty levels are high, investors would make worse invest-

ment decisions because behavioral biases such as familiarity bias and overconfidence are

likely to get amplified.

We use the brokerage data set for this analysis because although the Gallup data contain

accurate measures of political affiliations of individuals, they contain little information about

their financial asset holdings. In contrast, the brokerage data set contains rich information

about both portfolio holdings and trading activities of investors. The key disadvantage of

the brokerage data set is that it does not contain the political affiliations of investors. As

discussed previously, to side-step this data hurdle, we use county-level voting data to proxy

for the political affiliations of investors in the brokerage sample.
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3.4.1. Political Affiliation and Stock Preferences

We begin our analysis of the brokerage data by comparing the stock preferences of investors

located in highly Republican and Democratic regions. If our geography-based political

identification strategy is effective, there would be differences in the stock preferences of

investors in these two distinct neighborhoods. Specifically, differences in social and political

values between Democrats and Republicans may lead them to favor or avoid stocks in

certain industries. For example, Democrats are more likely to support environmental and

labor protection, while opposing tobacco use, firearms, and defense. These values may lead

those investors to overweight or underweight the stocks of companies associated with such

issues. Such investment distortions may be due to investors deriving utility from allocating

their capital in ways that are consistent with their social and political values. Alternatively,

investors’ political values may influence their perceptions of risk and return if they expect

firms whose business is inconsistent with their values to be less profitable or riskier.

To assess the role of political values in the portfolio choices of individual investors, we

follow Hong and Kostovetsky (2010) in defining politically sensitive stocks as those belonging

to three industries: tobacco, guns and defense, and natural resources. The Tobacco industry

includes producers and sellers of tobacco products (SIC codes 0132, 21xx, 5194, and 5993).

Guns and Defense industry includes manufacturers of firearms and ammunition (SIC codes

348x), manufacturers of military vehicles and guided missiles (SIC codes 376x and 3795)

and major defense contractors.20 Natural Resources category includes logging, forestry,

and mining industries (SIC codes 0800-1499 and 2411). We create a politically sensitive

stock dummy that equals one if the stock belongs to any of these three industries, and zero

otherwise.

Given the evidence in Hong and Kostovetsky (2010) we expect that brokerage investors

in regions with high concentration of Democrats will underweight politically sensitive stocks,

20This set includes well-known firms such as Lockheed Martin, Boeing, Northrop Grumman, Raytheon,
General Dynamics, United Technologies, SAIC, TRW, L-3 Communications, Honeywell, Hughes Electronics,
Rockwell International, and Textron.
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while investors in regions with high concentration of Republicans will overweight them. Our

results indicate that politically sensitive stocks represent 7.17% of the market during the

1991-96 brokerage sample period. Examining the weights of these stocks in the aggregate

portfolios of investor groups sorted on the % Democrat measure, we find that they exhibit

a monotonically decreasing pattern.21 Consistent with our expectations, investors in Re-

publican dominated regions overweight politically sensitive stocks by 1.46%, while investors

located in regions concentrated by Democrats underweight these stocks by 1.40%. The

average portfolio weights in the aggregate quintile portfolios sorted on the % Democrat

measure are 8.62%, 7.84%, 6.47%, 5.86%, and 5.76%. The difference of 2.86% between the

extreme quintile portfolios is statistically significant (t-statistic = 12.74).22

To characterize the stock preferences of Republican and Democratic investors more

precisely, we estimate Fama and MacBeth (1973) type regressions in which the dependent

variable is the excess weight (relative to the stock’s weight in the market portfolio) assigned

to a stock in the aggregate group portfolio is the dependent variable. The main independent

variable is the politically sensitive stock dummy, which is set to one for stocks that are likely

to attract individuals who are associated with the Republican party. Other independent

variables include various stock characteristics.

The Fama-Macbeth regression estimates presented in Table 7 indicate that the politically

sensitive stock dummy has a positive coefficient estimate when we consider the stock weights

in the aggregate Republican portfolio (columns (1) and (4)). In contrast, the politically

sensitive stock dummy is significantly negative when we consider the stock weights in the

aggregate Democratic portfolio (columns (2) and (5)). This evidence is consistent with

our sorting results and indicate that excess weight allocated to politically sensitive firms

do not merely reflect investors’ known preferences for other stock attributes. Examining

the coefficient estimates of other stock attributes, we find that investors in Republican

21The aggregate group portfolio is constructed by combining the portfolios of all investors within the
group. For example, the aggregate Republican portfolio is constructed by combining the portfolios of all
investors who are in the bottom quintile of the % Democrat measure.

22We use the time series of the weight differential to obtain the t-statistic.
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areas hold riskier stocks. In particular, relative to the Democratic investors, they exhibit a

stronger preference for firms that are smaller, younger, have higher idiosyncratic volatility,

and higher skewness. This evidence indicates that politically “conservative” investors do

not hold “conservative” stock portfolios.

In economic terms, the coefficient estimate of the politically sensitive dummy in column

(3) indicates that investors in Republican areas overweight stocks that are likely to benefit

from the policies of the Republican party by 0.080. Relative to the mean excess weight of

0.923 in the aggregate Republican portfolio, this represents a 8.67% increase. In contrast,

the coefficient estimate of the politically sensitive dummy in column (4) indicates that

investors in Democratic areas underweight stocks with attributes that are less aligned with

the Democratic political values by 0.027, which reflects a 3.85% decrease relative to the

mean excess weight of 0.701 in the aggregate Democratic portfolio.

Overall, our sorting results and Fama-Macbeth regressions estimates indicate that polit-

ical values affect the stock preferences of individual investors. These results are consistent

with the evidence in Hong and Kostovetsky (2010), who show that political values influence

the stock preferences of mutual fund and hedge fund managers. Using a different political

identity identification strategy (local voting patterns instead of political contributions), a

different group of investors (individuals investors instead of money managers), and a differ-

ent time period, we show that political values affect investment decisions. Most importantly,

these results suggest that our geography-based political affiliation identification procedure

works reasonably well.

3.4.2. Portfolio Variables and Estimation Framework

In the next set of tests, we examine multiple facets of portfolio decisions of brokerage

investors that are likely to be sensitive to the political climate. The set of portfolio variables

includes several measures of portfolio risk, behavioral biases (local bias and overconfidence),

and portfolio performance. All portfolio variables are estimated at the end of each month
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for each household. Appendix Table A.1 provides a brief definition of all portfolio measures.

To ensure that the portfolio measures capture different dimensions of investment behav-

ior, Table 8, Panel A shows the correlation matrix for these portfolio variables. Although

a few pairs of variables exhibit predictably strong correlations (e.g., CAPM betas with

four-factor market betas, the overconfidence index with its three component measures), the

portfolio measures we examine in this study appear to be fairly distinct from one another.

The low correlations between the portfolio variables confirm that they capture different

dimensions of investment behavior of brokerage investors.

To capture portfolio decision changes across political regimes, we estimate household

fixed effects panel regression models in which the monthly portfolio choice variable is the

dependent variable. The primary independent variables are measures of political affiliation

(% Democrat, High Democrat dummy, and High Republican dummy) interacted with a

Democratic control dummy (DCONTROL) that equals one during the period in which the

Democrat party held full control of both the Presidency and the Congress (December 1992 to

November 1994).23 This definition of political regime is based on the assumption that both

branches of government are likely to influence an investor’s level of economic optimism and

perception of economic uncertainty. However, it is possible that the party of the President

is more salient in the minds of voters than the party which controls Congress. We find

qualitatively similar results when we consider a political regime measure based solely on

the party of the sitting President.

In several specifications, additional investor demographic characteristics are included as

control variables, each of which are also interacted with the Democratic control dummy. In

these instances, the main effects of the investor characteristics, including political affiliation

23The sample period for the brokerage data is from January 1991 to November 1996. George H. W. Bush,
a Republican, served as President during 1991 and 1992, followed by Bill Clinton, a Democrat, who took
office in January of 1993 and presided through the end of the sample period. Meanwhile, both houses of
Congress were controlled by the Democratic party through 1994, after which the Republican party held
a majority in both houses through the end of the sample period. Thus, the Democratic party controlled
both the Presidency and Congress during 1993 and 1994, while the periods before and after this interval
where characterized by a split government (i.e., a Republican president and Democratic Congress during
1991-1992, and a Democrat president and Republican Congress during 1995-1996).

160



measures, drop out because of the household fixed effects.

Intuitively, the coefficient estimates in our fixed effect regression specifications attempt

to capture the difference in the average portfolio choice of certain group of investors (e.g.,

Republican or older investors) during the December 1992 to November 1994 period of full

Democrat control (i.e., when DCONTROL is one) and outside of that period (i.e., when

DCONTROL is zero). Specifically, the DCONTROL × High Republican and DCONTROL

× High Democrat interaction terms test whether after controlling for other demographic

characteristics, the change in the average portfolio variable across the two political regimes

is significantly stronger for Republican or Democratic investors, respectively.

For robustness, we also consider two alternative regression specifications. The first alter-

native method uses time fixed effects rather than household fixed effects. This specification

tests whether the portfolio choice of Democrats relative to Republicans varies significantly

across political regimes. The second alternative procedure collapses the monthly decisions

into a single measure per household. This household-level measure is the difference in the

mean portfolio choice between the full Democratic control period and the split government

periods. We then estimate cross-sectional regressions of these portfolio choice differences

on the political affiliation measures and other household characteristics.

Typically, our results with time fixed effects models are qualitatively similar to and often

stronger than the results using our main specifications that use household fixed effects. The

results are also qualitatively similar when we estimate cross-sectional regressions but the

statistical significance of our estimates weaken mainly due to reduced sample size. Because

all households are not present in the sample for the full six-year period, for many house-

holds we are unable to estimate their portfolio decisions during both political regimes.24

Therefore, the portfolio choice difference measure across the two political regimes cannot

be computed.

24Some households enter in the middle of the sample period and some leave the sample in the middle.
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3.4.3. Risk-Shifting Behavior and Changes in Style Preferences

To characterize the risk-shifting behavior of investors across political regimes, we investi-

gate whether investors who are located in regions that voted heavily in favor of Democrats

increase portfolio betas when the political regime switches from being Republican to Demo-

cratic. Similarly, we investigate whether Republican investors (i.e., investors who are lo-

cated in regions that voted heavily in favor of Republicans) decrease the riskiness of their

portfolios during that same regime switch. These differences in the risk-shifting behavior

of Republicans and Democrats would arise naturally if investors’ perceptions of risk and

reward depend upon their political affiliation and the existing political climate.

We estimate household fixed effects panel regression models in which the ex ante portfolio

beta of the investor portfolio is the dependent variable. The primary independent variables

are measures of political affiliation interacted with the DCONTROL dummy and additional

investor demographic characteristics, each of which are also interacted with DCONTROL.

Our main goal is to capture the difference in the average portfolio betas of Republican

and Democratic investors across the two political regimes. Specifically, the DCONTROL

× High Republican and DCONTROL × High Democrat interaction terms test whether

after controlling for other demographic characteristics, the change in the average portfolio

beta across the two political regimes is significantly stronger for Republican or Democratic

investors, respectively.

The regression estimates reported in Panel B of Table 8 support the hypothesis that

investors maintain higher market risk exposures when their own party is in power. The

positive and significant coefficient on DCONTROL × Democrat indicates that investors

in strongly Democratic areas increase the riskiness of their portfolios relative to investors

in Republic areas when the Democratic party fully control the federal government. The

coefficient estimates in the beta regressions (and most of our regression estimates reported

later) have moderate levels of statistical significance even though there are a large number

of observations in the panel regressions. This is not surprising because we are effectively
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estimating the difference in investment behavior and performance of investors across two

short time periods. The demographic variables in these difference regressions typically have

very low explanatory power. Further, the effective number of observations used for standard

error calculations are significantly lower (roughly by a factor of 71) since we cluster standard

errors at the household level. To indicate this lower effective sample size, we also report the

number of households used in each of the regression specifications.

In economic terms, the portfolio beta regression estimates indicate that, relative to other

investors in the sample, an investor who lives in an area that is in the 90th percentile of

the % Democrat measure (= 0.694) increases the portfolio beta by an average of 6.111 ×

0.694/100 = 0.042 during the period of Democratic control (see Column (4)).25 Relative

to the mean beta estimate of 0.985, this represents an average beta differential of 2.60%.

In contrast, the portfolio beta of an investor who lives in a highly Republican region is on

average −0.016 lower than other investors in the sample (see Column (6)), which represents

an average beta differential of 1.61% relative to the mean. Overall, consistent with our

conjecture, the mean spread between the portfolio betas of Democratic and Republican

investors widens when Democrats come to power.

To better understand the risk shifting behavior of investors, we examine the shifts in

other attributes of portfolio risk. Specifically, we study whether investors’ preferences for

riskier small-cap and value styles become stronger when the political climate is aligned with

their political preferences. Like the portfolio beta measure used above, we estimate the

factor exposures of each stock using a four-factor model that includes the market factor

(market-minus-riskfree or RMRF), the size factor (small-minus-big or SMB), the value

factor (high-minus-low or HML), and the momentum factor (up-minus-down or UMD).

Using these factor exposure estimates, we obtain the market, size, value, and momentum

tilts of each investor portfolio during both political regimes.

Panel C of Table 8 summarizes the results from the household fixed effects regressions

25We scaled up the coefficients in Tables 8-12 by 100 to enhance readability. Portfolio size is in millions,
income in thousands, and Education and White are expressed as percentages.
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where one of these four portfolio factor exposures is the dependent variable. With the

exception of the UMD momentum factor, we find that political affiliation and regime play

a similar role with respect to these measures of systematic risk exposure. For example, the

coefficient estimates in Column (5) indicate that the average portfolio HML beta of investors

in highly Democratic regions is 0.016 higher (relative to other investors) when Democrats

are in control. In contrast, Column (6) estimates indicate that the average HML beta of

investors in highly Republican is 0.024 lower relative to other investors when Democrats are

in control. Relative to the mean HML beta of −0.045, these beta shifts are economically

significant and are consistent with our conjecture.

In Panel C, for robustness, we also briefly present coefficient estimates from alternative

regression specifications. These results from alternative specifications are qualitatively sim-

ilar to the evidence from the baseline specifications reported in Panel B. Collectively, the

portfolio beta regression estimates provide support for our hypothesis that political affilia-

tion and the existing political climate jointly influence investors’ optimism, which in turn

affect their portfolio risk exposures and style preferences. Specifically, the greater economic

optimism that investors feel when their own political party is in power leads them to assume

relatively higher exposures to market risk as well as small-cap and value styles.

To provide further economic intuition, we illustrate the portfolio beta shifts graphically.

Figure 2 shows the mean factor exposure differentials for political identity sorted household

groups. We use the four-factor model to estimate the factor exposures and the proxy for

political identity of an investor is the proportion of county-level population that voted

for the Democratic party. We compute the portfolio betas for each household portfolio

when Democrats are in control (DCONTROL = 1) and when there is a split government

(DCONTROL = 0). To facilitate meaningful comparisons across the various risk measures,

we standardize the portfolio beta measures separately for the two periods (mean is set to

zero and the standard deviation is one).

The mean factor exposure differences across the two political regimes are shown in the

164



plot. We find that across all four portfolio risk measures, there is an almost monotonic

relation between our political affiliation proxy and beta difference across the two political

regimes. Investors in Republican areas reduce portfolio risk while those in regions with

high concentration of Democrats increase portfolio risk when Democrats come to power.

The cross-sectional difference is also evident distinctly when we examine its time series.

Figure 3 shows the time series of the mean difference in the portfolio betas of Democratic

and Republican investors. For brevity, we only show the results for market beta and HML

beta differential measures, which provide the strongest patterns. The gray line shows the

time series using the raw data and the darker red line shows the five month moving average

of this series. The time series plots show that both the market beta and the HML beta

differences between Democrats and Republicans are higher during the period of Democratic

control (the shaded region).

3.4.4. Local Stock Preference and Flight to Familiarity

To further characterize the risk-shifting behavior of investors, we study the influence of

shifts in economic optimism on their dynamic preference for local stocks. We conjecture

that a decline in the level of optimism associated with the political climate would increase

investors’ local bias as pessimistic investors may perceive familiar local stocks as being less

risky and thus more attractive. This conjecture is partially motivated by the evidence in

Kumar (2009a) who shows that investors exhibit a stronger preference for domestic stocks

as well as local stocks when the level of economic uncertainty is high.

To test this conjecture, we estimate the same set of fixed effects regressions as in the

previous section, but use a measure of local bias as the dependent variable. We construct

a monthly, investor-level measure of local bias by computing the average distance between

an investor’s location and the firms she chooses to hold in her portfolio. This distance

is then scaled by the expected distance to a portfolio with similar style in terms of size,

book-to-market, momentum, and industry composition. A more detailed definition of the
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local bias measure is provided in Appendix Table A.1.

Table 9, Panel A reports the local bias regression estimates. The negative coefficient

estimates for DCONTROL × Democrat and DCONTROL × High Democrat interaction

terms indicate that investors in highly Democratic areas have 0.0075 lower average local

bias relative to other investors when their own party is in power (see Column (5)). Relative

to the mean local bias of 0.195 for the full sample, this represents a 3.85% differential.

In contrast, investors in highly Republican neighborhoods on average have 0.0070 higher

local bias during the period of Democratic control (see Column (6)), which reflects a 3.59%

differential relative to the mean local bias.

These results are qualitatively similar and remain robust when we use alternative es-

timation procedures, as reported in Panel B. In particular, the estimates are statistically

more significant when we estimate the local bias regressions using time fixed effects. The

sensitivity of local bias to the joint effects of political affiliation and political climate is also

evident when we examine the relation graphically. Like the factor exposure plots, the first

plot in Figure 4 shows the mean local bias differentials for political identity sorted household

groups. In a monotonic fashion, the local bias differential declines as we consider portfolios

in more Democratic regions.

Overall, our local bias results are consistent with the conjecture that investors exhibit

a stronger preference for local stocks when they become relatively pessimistic about the

economy due to a change in the political climate. This behavior may reflect investors

simply taking comfort in more familiar stocks when they have a poor outlook regarding

the overall economy. Alternatively, it may reflect stronger attempts by investors to pursue

perceived informational advantages by investing in local stocks when they are relatively less

optimistic about the performance of the broad market. This latter interpretation is also

consistent with the overconfidence results discussed in the next section.
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3.4.5. Political Climate Changes and Overconfidence Shifts

In this section, motivated by the Gallup evidence on overconfidence shifts (see Section 3.5)

and the previous empirical evidence in Kumar (2009a), we examine whether the trading be-

havior of brokerage investors exhibit a similar dynamic shifts in overconfidence. If investors

are more confident in their own ability to earn high returns relative to their expectations

for the market performance when the opposing party is in power, as the results in Table 4

suggest, then we would expect to see corresponding variation in trading volume and trading

performance of investors in the brokerage sample.

Even if overconfidence is induced through the self-attribution channel (Daniel, Hirsh-

leifer, and Subrahmanyam (1998)), investors might become more overconfident when the

opposite party is in power because in this scenario they may exhibit a greater propensity to

attribute good outcomes to themselves and bad outcomes to chance. In particular, the self-

attribution bias can increase when the perceived uncertainty levels are high, which would

induce greater overconfidence.

To test the overconfidence conjecture, motivated by Odean (1999), we construct an index

that measures the degree to which each investor exhibits the behaviors or outcomes implied

by overconfidence, namely: (i) more frequent trading, (ii) relatively low returns on stocks

that they purchase, and (iii) relatively high returns following the sale of stocks. We classify

investors into 20 categories along each of these dimensions, measured by portfolio turnover

and the equal-weighted average of the 84-day post-trade returns on stocks purchased in

month t and of stocks sold in month t.26 We reverse the order of the post-buy return

categories so that a high value of the measure corresponds to more overconfident behavior.

We then average the vigintile assignment in each of the three categories, and divide by 20

to produce an index that takes a value between zero and one. Higher values of the index

correspond to higher levels of overconfidence.27

26The portfolio turnover in month t is defined as ((0.5 Buy Volumet+0.5 Sell Volumet)/Portfolio Sizet−1).
27Our results are qualitatively similar when we use the 3-month (63-day) or the 6-month (126-day) post-

trade return performance to define overconfidence.
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Table 10, Panel A reports estimates from fixed effects panel regressions with the over-

confidence index as the dependent variable. For robustness, Panel B reports estimates with

trading frequency (trades/month), post-buy returns, and post-sell returns as one of the

dependent variables. The estimates from other robustness tests are also reported in this

panel.

Consistent with our hypothesis that investors become more overconfident when the po-

litical climate increases perceived uncertainty and makes investors less optimistic about the

stock market, we find that the Democrat and High Democrat interactions have negative

coefficient estimates and the coefficient on the High Republican interaction is positive, al-

though insignificant. In economic terms, the DCONTROL × High Democrat coefficient

estimate in Column (5) of Panel A indicates that the average overconfidence levels of in-

vestors in areas with high concentration of Democrats is 0.0064 lower. Relative to the

full-sample mean overconfidence index estimate of 0.534, this represents a 1.20% average

differential in the overconfidence level. These overconfidence results suggest that investors

are more likely to be overconfident when their perceived uncertainty levels are high and they

are relatively pessimistic about the economy because the political climate is misaligned with

their political preferences.

The estimates from the trading frequency and post-buy return regressions in Panel B

further confirm the result that relatively pessimistic investors whose opposing party is in

power trade more frequently and experience worse performance. Specifically, the average

monthly trading frequency of investors in highly Democratic regions is 0.021 lower during

the period of Democratic control. Relative to the full-sample average monthly trading

frequency of 0.502, this reflects a 4.18% differential. Similarly, the 84-day return following

stock purchases is higher (lower) on average for investors in Democratic (Republican) areas

during the period of Democratic control. The overconfidence regression results are robust

to using alternative estimation procedures as reported in Panel B.

For further clarity, the last three plots in Figure 4 show the sensitivity of overconfidence
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index and its components to the joint effects of political affiliation and political climate. In-

vestors in Republican-dominated regions increase their trading frequency, experience worse

performance (the post-trade buy-sell return differential becomes worse), and on average

become more overconfident. In contrast, investors who are more likely to be affiliated with

the Democratic party trade less frequently, experience better performance, and reduce their

average level of overconfidence. The patterns are almost monotonic and are strongly con-

sistent with our main conjecture. Overall, these sorting and regression results indicate that

investors engage in more overconfident trading when the opposing party is in power and

the perceived uncertainty levels are high.

3.4.6. Political Climate and Mutual Fund Decisions

In addition to investors’ stock investment decisions, we also consider their mutual fund

decisions, given the importance of mutual funds as an investment vehicle for many house-

holds. Motivated by the recent evidence in Bailey, Kumar, and Ng (2010), we focus on the

mean expense ratio of mutual funds in investor portfolios. When the political climate is not

aligned with their political preferences, investors would perceive greater overall economic

uncertainty and commit larger investment “mistakes”. One manifestation of this behavior

could be worse mutual fund choices where investors pick funds with higher expense ratios.

The choice to hold funds with higher expense ratios could also signal an investor’s attempt

to outperform the market through a manager’s skill.

We estimate the same household fixed effects regression specifications as in the previous

tables with portfolio expense ratio as the dependent variable. The results reported in Panel

A of Table 11 indicate that investors hold mutual funds with relatively higher expense ratios

when their opposing party is in power. For example, the estimates in Column (5) indicate

that investors in highly Democratic regions hold funds with expense ratios that are 0.012%

lower (relative to other investors) during the period of Democrat control. Compared to the

full-sample average expense ratio of 0.846%, this reflects a 1.42% differential. The coefficient
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estimates from alternative estimation methods in Panel B confirm this evidence.

Although these results are not very strong economically, they indicate that households’

mutual fund investments reflect time varying optimism in a way that is consistent with the

results from other measures of stock portfolio choices. That is, investors who are pessimistic

about the economy due to the prevailing political regime hold funds with higher expense

ratio, apparently hoping to purchase out-performance with a more skilled manager.

3.4.7. Political Climate and Trading in Politically Sensitive Firms

In our next empirical test, we investigate whether investors adjust their holdings of politi-

cally sensitive stocks when the political climate changes. It is likely that investors increase

the holdings of firms that are more likely to benefit from the policies of the party that is

in power. To examine investors’ preferences for politically sensitive stocks conditional on

current political regime, we estimate the same fixed effects regression specification as in

previous tables, where the dependent variable is the investor’s portfolio weight in politically

sensitive stocks as defined in Section 4.1.

In untabulated results, we find weak evidence that Republican investors decrease their

weight in politically sensitive stocks more than Democrats during the period of Democratic

control of the federal government when they expect the political climate to be less favorable

to those industries. In contrast, Democratic investors’ expectations about the regulatory

policies of a Democrat-controlled government may alleviate their concerns about invest-

ing in these industries. Overall, this evidence indicates that investment behavior induced

by political values rather than strategic investment behavior based on an accurate evalua-

tion of changing investment opportunity sets is a more appropriate characterization of the

investment choices of brokerage investors.
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3.4.8. Political Climate and Portfolio Performance

If investors increase the riskiness of their portfolios and exhibit weaker behavioral biases

when their own party is in power, there would be an impact on the performance of their

portfolios. In particular, the raw portfolio performance would increase, while the impact on

risk-adjusted portfolio performance is unclear. It would increase if investors increase their

risks in order to act on superior information that varies somehow with the political cycle,

while the risk-adjusted performance would be close to zero or even negative if investors

indiscriminately increase the riskiness of their portfolios in response to broad economic

optimism. In contrast, if investors take additional risks more cautiously due to weaker

behavioral biases, the risk-adjusted performance could improve.

To measure portfolio performance changes across the two political regimes, we esti-

mate performance regressions in which the dependent variable is either the market-adjusted

monthly return on the investor’s portfolio, net of transaction costs (Table 12, columns (1)-

(3)), or the Daniel, Grinblatt, Titman, and Wermers (1997) characteristic-adjusted net

return (columns (4)-(6)). The independent variables are identical to those used in the

previous set of regressions.

We find that the market-adjusted returns of Democrats increase when the political

regime switches from being Republican to Democratic. During the same period, investors

in strongly Republican areas experience a decline in the market-adjusted performance. For

example, the coefficient estimate of DCONTROL × High Republican interaction dummy

(estimate = −0.080, t-statistic = −2.35) indicates that investors located in strongly Re-

publican regions earn 0.080× 12 = 0.96% lower incremental return on an annualized basis

when Democrats are in power. This evidence indicates that investors who decrease the

riskiness of their portfolios earn lower market-adjusted returns and is consistent with our

previous evidence on the beta shifts across regimes.28 Our results are also consistent with

28We obtain very similar results when we do not even account for market risk and estimate the performance
regressions using raw returns.
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the evidence obtained using self-reported performance measures in the Gallup data. In both

instances, investors earn higher raw or market-adjusted returns when their own party is in

power.

The performance differences become weaker when we use characteristic-adjusted returns

to measure performance. For example, in economic terms, the coefficient estimate of DCON-

TROL × High Republican interaction dummy (estimate = −0.050, t-statistic = −1.47)

indicates that investors located in highly Republican regions earn 0.050× 12 = 0.60% lower

incremental return on an annualized basis when Democrats are in power. However, the

coefficient estimate is statistically very weak.

These performance regression estimates indicate that the risk-shifting behavior of in-

vestors is not strategic and does not have an economically significant effect on their overall

portfolio performance once we properly account for differences in portfolio risk. Alterna-

tively, it is likely that investors earn consistently better risk-adjusted return when their own

party is in power but our voting-based procedure for identifying political affiliation is very

noisy and lacks statistical power.

3.5. Alternative Explanations

3.5.1. Shifts in Political Optimism or Economic Optimism?

One concern in the interpretation of our results is that shifts in political climate are not

exogenous. Political regime shifts are likely to be correlated with innovations in economic

conditions and other external events. It is possible that differences in preferences or invest-

ment styles of Democratic and Republican investors lead them to respond differently to the

same economic conditions. Thus, the variation in portfolio decisions that we observe may

actually reflect differential responses of Democratic and Republican investors to changes

in economic conditions rather than differences in confidence based on the current political

regime.

To ensure that our main results reflect differences in optimism that derive from changes
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in the political climate rather than economic conditions, we repeat our analysis with explicit

controls for macroeconomic conditions. Specifically, motivated by Korniotis and Kumar

(2008), we construct an index that captures macroeconomic innovations, with components

reflecting income growth, relative unemployment, and the housing collateral ratio. We

add this index as well as the interaction between this index and the household’s political

affiliation to the existing regression specifications. These additional terms control both for

the direct effects of economic conditions and for any differences between Democratic and

Republican investors in their response to economic conditions. We find that the coefficient

estimates of the DCONTROL × Political Affiliation interaction remains largely unchanged,

and in some cases, the estimates are even stronger when we explicitly control for economic

conditions.

For example, in untabulated results we find that when the market beta is the depen-

dent variable, DCONTROL × Democrat interaction has a coefficient estimate of 6.459

(t-statistic = 2.75) in the extended specification. In contrast, DCONTROL × Democrat

has a coefficient estimate of 6.111 (t-statistic = 2.62) in specification (4) of Table 8. Simi-

larly, when the HML beta is the dependent variable, DCONTROL × Democrat interaction

has coefficient estimates of 14.257 (t-statistic = 3.50) and 15.619 (t-statistic = 4.48) in

the extended and original specifications, respectively. In addition, when local bias is the

dependent variable (see Table 9), DCONTROL × Democrat interaction has coefficient es-

timates of −3.709 (t-statistic = −2.07) and −2.456 (t-statistic = −1.51) in the extended

and original specifications, respectively. Overall, these results indicate that the variation in

portfolio choices we observe are induced by changes in the political climate and investors’

own political preference, rather than simply a differential response to economic conditions.

3.5.2. Geographical Variation in Economic Climate

A related concern in the interpretation of our results is that Republican- and Democrat-

leaning areas may experience different economic conditions, and that our results may simply
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reflect regional variation in economic conditions rather than differences in optimism based

on household political views with respect to the current political regime. When we include

an analogous index of macroeconomic innovations defined at the state-level in our original

specifications, we again find little change in the joint effects of the political regime and

political affiliation.

For example, when the CAPM beta is the dependent variable (see Table 8), DCONTROL

× Democrat interaction has coefficient estimates of 7.421 (t-statistic = 3.40) and 6.111 (t-

statistic = 2.62) in the extended and original specifications, respectively. In addition, when

mutual fund expense is the dependent variable (see Table 11), DCONTROL × Democrat

interaction has coefficient estimates of −0.024 (t-statistic = −2.03) and −0.030 (t-statistic

= −1.80) in the extended and original specifications, respectively. These results indicate

that our findings do not merely reflect the geographical variation in economic climate across

the U.S.

3.5.3. Local Preference Shifts or Changes in Market Conditions?

Another potential concern is that during our sample period, stocks of firms located in

Republican-leaning areas may have outperformed during the period of Democratic control,

which would mechanically increase local bias even when the actual degree of bias remains

unchanged. To ensure that our results are not influenced by this possibility, we assign

Democrat, High Democrat, and High Republican values to each stock in CRSP based on

the firm’s headquarter location. We then regress the stock’s weight in the market portfolio

on the DCONTROL dummy and the interaction between DCONTROL and one of the three

political affiliation measures, with stock fixed effects. In untabulated results, we find that

there is no effect of local political values and political regime on stocks weight during our

sample period. Thus, it is unlikely that local bias passively increases simply by local stocks

growing into a larger portion of investors portfolios.
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3.6. Summary and Conclusion

This paper establishes that the prevailing political climate and political affiliation of indi-

viduals jointly influence their optimism towards financial markets and the macroeconomy.

Individuals become more optimistic and perceive the markets to be less risky and more un-

dervalued when their own party is in power. These shifts in perceptions of risk and reward

affect investors’ portfolio decisions. Specifically, when the political climate is aligned with

their political identity, investors overweight stocks with higher systematic risk and exhibit

a stronger preference for high market beta, small-cap, and value stocks. Those investors

also trade less frequently.

In contrast, when the opposite party is in power and the perceived uncertainty levels

are high, investors exhibit stronger behavioral biases and make worse investment decisions.

They tilt their portfolios more toward familiar local stocks and also appear more overconfi-

dent, as they trade more actively but experience worse performance. Further, due to their

amplified behavioral biases, investors make worse mutual fund decisions and pick funds with

higher expense ratios. Overall, investors improve their raw portfolio performance when their

own party is in power, but the improvement in risk-adjusted performance is economically

small.

To our knowledge, this is the first study to document the dynamic and differential

impact of political environment on optimism, investment decisions and behavioral biases

such as overconfidence and local bias. We also present a somewhat surprising result that

investors perceive higher levels of uncertainty and their behavioral biases get amplified when

the political environment is misaligned with their political preferences. Consequently, they

make worse investment mistakes.

In future work, it would be interesting to examine whether the changing political cli-

mate also affects the portfolio decisions of institutional investors. In addition, it would be

interesting to examine whether the influence of changing political climate extends beyond

the investment decisions of retail and institutional investors to the aggregate market. For
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example, if Democrats and Republicans have distinct preferences for certain types of stocks,

those stocks could exhibit different behaviors across political regimes. Specifically, stocks

favored by Democrats may become overpriced when Democrats are in power due to an in-

crease in the optimism of Democratic investors. The turnover and liquidity of those stocks

could also be affected by shifts in optimism, overconfidence, and familiarity bias.

More broadly, our evidence of a connection between political affiliation and portfolio

choice may have implications for the real business cycle. Specifically, a shift in the political

regime may cause certain subsets of investors to be systematically less optimistic about the

U.S. economy and grow relatively more optimistic about foreign economies. This optimism

shift may subsequently generate capital outflows from certain sectors or industries of the

U.S. economy into foreign countries. It would be useful to incorporate political climate

induced time-varying optimism into real business cycle models.
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Table 3.1
Summary Statistics for Gallup and Brokerage Data Sets

This table presents the main summary statistics for the UBS/Gallup and discount brokerage data
sets. Panel A reports statistics for variables from the UBS/Gallup Investor Optimism Survey, while
Panel B reports statistics for a sample of investors from a large U.S. discount brokerage. All variables
are defined in Appendix Table A.1. The sample period for the Gallup survey data is from 1996 to
2002, except for the following measures: (i) perceived risk, which is available for the March to
December 2002 period; (ii) perception of undervaluation, which is available only in March, June and
September of 2002; and (iii) ability, market forecast, portfolio return forecast, and overconfidence,
which are available for the January 2000 to December 2002 period. The sample period for the
brokerage account data is from January 1991 to November 1996.

Panel A: Gallup Survey Sample

Percentiles

Mean Std Dev 10th 25th 50th 75th 90th N

Optimism Measures (Scaled Response)
Optimism Index (OPTIDX) 3.61 0.71 2.57 3.14 3.71 4.14 4.43 57428
Stock Market (MKTOPT) 3.36 1.09 2 2 3 4 4 55992
Economic Growth (GROPT) 3.49 1.04 2 2 4 4 5 57428
Employment (EMPOPT) 3.41 1.14 2 2 3 4 5 56094
Income (INCOPT) 3.96 1.06 2 3 4 5 5 56869
Inflation (INFLOPT) 3.35 1.08 2 2 3 4 5 56066
Short-Term Investment (SINVOPT) 3.69 1.11 2 3 4 4 5 56813
Long-Term Investment (LINVOPT) 4.01 0.96 2 4 4 5 5 56721
Optimism Measures (Dummy)
Optimism Index (OPTIDXD) 0.960 0.197 1 1 1 1 1 57428
Stock Market (MKTOPTD) 0.545 0.498 0 0 0 1 1 55992
Economic Growth (GROPTD) 0.595 0.491 0 0 1 1 1 57428
Employment (EMPOPTD) 0.548 0.498 0 0 1 1 1 56094
Income (INCOPTD) 0.769 0.421 0 0 1 1 1 56869
Inflation (INFLOPTD) 0.505 0.500 0 0 0 1 1 56066
Short-Term Investment (SINVOPTD) 0.667 0.471 0 0 1 1 1 56813
Long-Term Investment (LINVOPTD) 0.805 0.396 0 1 1 1 1 56721
Political Affiliation and Regime
Democrat 0.201 0.401 0 0 0 0 1 57428
Republican 0.292 0.455 0 0 0 1 1 57428
D in Power 0.385 0.487 0 0 0 1 1 57428
Investor Characteristics
Age 48.95 13.84 32 39 48 59 70 56712
Education 14.51 2.23 9 14 15 17 17 57169
White 0.840 0.360 0 1 1 1 1 57428
Male 0.560 0 0 0 1 1 1 57428
Income ($K) 87.66 44.79 35 55 67.50 150 150 53801
Assets ($K) 224.67 340.81 55 55 55 150 750 46928
Ability 26.19 13.68 9.05 18.05 26.65 32.76 39.58 26173
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Summary Statistics for Gallup and Brokerage Data Sets

Panel A: Gallup Survey Sample (Continued)

Percentiles

Mean Std Dev 10th 25th 50th 75th 90th N

Return Forecasts and Overconfidence
Portfolio Return Forecast (%) 11.32 11.70 4 5 10 15 20 27119
Market Return Forecast (%) 9.91 11.07 3 5 8 12 20 26173
Overconfidence (Portf − Mkt) 1.72 9.15 −5 0 0 4 10 23282
Perceived Risk and Mispricing
Market Risk (MKTRISK) 6.25 2.02 4 5 7 8 10 9913
Market Undervalued (UNDERVAL) 0.299 0.458 0 0 0 1 1 2192

Panel B: Brokerage Sample

Percentiles

Mean Std Dev 10th 25th 50th 75th 90th N

Portfolio Choice Measures
Market Beta (CAPM) 0.985 0.643 0.184 0.629 1.01 1.34 1.71 1,892,994
Market Beta (4F) 1.066 0.516 0.522 0.781 1.03 1.32 1.69 1,978,230
SMB Beta 0.418 0.990 −0.521 −0.242 0.194 0.801 1.64 1,978,230
HML Beta −0.045 1.039 −1.21 −0.579 −0.004 0.469 1.02 1,978,230
UMD Beta −0.141 0.608 −0.852 −0.423 −0.091 0.182 0.471 1,978,230
Local Bias 0.195 0.767 −0.461 −0.082 0.263 0.671 0.951 1,790,049
Trading Frequency (per month) 0.502 1.521 0 0 0 0 2 2,351,550
Post-Buy Return (%) 3.510 27.411 −27.59 −12.19 1.41 16.25 34.88 632,427
Post-Sell Return (%) 4.201 26.011 −25.00 −10.68 1.98 16.16 34.25 518,086
Overconfidence Index 0.534 0.188 0.283 0.401 0.553 0.672 0.778 326,286
Expense Ratio (%) 0.846 0.279 0.452 0.701 0.933 1 1 356,891
Portfolio Performance Measures
Market-Adjusted Return −0.002 0.096 −0.108 −0.054 −0.005 0.046 0.104 1,886,262
Characteristic-Adjusted Return −0.002 0.076 −0.079 −0.033 0 0.027 0.073 1,966,820
Political Affiliation Proxies
% Democrat 56.35 11.61 41.86 47.63 56.21 64.48 69.39 55,433
High Democrat 0.200 0.396 0 0 0 0 1 55,433
High Republican 0.200 0.399 0 0 0 0 1 55,433
Investor Characteristics
Age 50.63 12.76 36 42 48 58 70 44,760
Education 23.97 12.50 8.80 13.91 22.46 32.31 41.24 52,387
% White 78.86 18.30 58.13 71.46 79.42 87.63 97.99 52,387
Male 0.881 0.319 0 1 1 1 1 48,030
Income ($K) 88.97 64.83 25 45 62.50 112.50 250 48,168
Portfolio Size ($K) 57.75 166.87 5.42 10.15 21.50 48.24 118.94 51,924
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Table 3.2
Political Affiliation, Political Climate, and Optimism: Sorting Results

This table reports optimism scores for investor groups identified by political affiliation and political
regime. In columns (1) to (3), we report the fraction of investors who are optimistic about the
economy. In columns (5) to (8), we report the mean optimism scores of those investor groups,
where a score of 5 means very optimistic and a score of 1 means very pessimistic. We consider
multiple optimism measures, including measures of optimism about the stock market and the overall
economy. All variables are defined in Appendix Table A.1. There are two distinct political regimes:
(i) 1996 to 1998, when President Clinton (a Democrat) held office, and (ii) 2001 to 2002, during
which President Bush (a Republican) was in office. The difference reported in Column (4) is the
fraction of Republicans who gave an optimistic response minus the fraction of Democrats who gave
an optimistic response. Responses are considered optimistic if respondents answered 4 or 5 on a
5-point scale (“somewhat” or “very” optimistic). *, **, and *** indicate statistical significance at
the 10%, 5%, and 1% levels, respectively.

Proportion Optimistic Average Optimism

Optimism Measure Repub Indep Dem R−D Repub Indep Dem R−D
(1) (2) (3) (4) (5) (6) (7) (8)

Clinton Presidency (1996-98)
Optimism Index 0.970 0.968 0.983 −0.013∗∗∗ 3.772 3.787 3.847 −0.075∗∗∗

Stock Market Optimism 0.663 0.642 0.683 −0.021∗ 3.687 3.650 3.732 −0.045∗∗∗

Economic Growth Optimism 0.633 0.668 0.726 −0.093∗∗∗ 3.601 3.682 3.818 −0.217∗∗∗

Employment Optimism 0.609 0.642 0.676 −0.067∗∗∗ 3.595 3.676 3.728 −0.133∗∗∗

Income Optimism 0.746 0.746 0.745 0.001 4.008 3.966 3.984 0.023∗

Inflation Optimism 0.528 0.561 0.596 −0.068∗∗∗ 3.411 3.509 3.561 −0.150∗∗∗

Short-Term Investment Optimism 0.755 0.732 0.763 −0.007∗∗∗ 3.942 3.894 3.957 −0.015∗

Long-Term Investment Optimism 0.806 0.798 0.824 −0.018∗∗∗ 4.045 4.020 4.061 −0.016∗

Bush Presidency (2001-02)
Optimism Index 0.964 0.924 0.908 0.056∗∗∗ 3.558 3.296 3.167 0.390∗∗∗

Stock Market Optimism 0.522 0.407 0.362 0.161∗∗∗ 3.279 2.992 2.859 0.420∗∗∗

Economic Growth Optimism 0.570 0.429 0.378 0.192∗∗∗ 3.426 3.086 2.922 0.504∗∗∗

Employment Optimism 0.453 0.355 0.317 0.137∗∗∗ 3.171 2.898 2.755 0.416∗∗∗

Income Optimism 0.746 0.673 0.651 0.095∗∗∗ 3.983 3.792 3.695 0.288∗∗∗

Inflation Optimism 0.511 0.432 0.392 0.119∗∗∗ 3.389 3.186 3.048 0.341∗∗∗

Short-Term Investment Optimism 0.633 0.510 0.485 0.148∗∗∗ 3.584 3.292 3.176 0.408∗∗∗

Long-Term Investment Optimism 0.837 0.748 0.715 0.122∗∗∗ 4.101 3.848 3.728 0.373∗∗∗
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Table 3.3
Optimism Regression Estimates

This table reports the correlation matrix for the various optimism measures (Panel A) and the
optimism regression estimates (Panel B). The following optimism measures are used as the dependent
variable: (1) continuous optimism index (OPTIDX), (2) optimism index dummy (OPTIDXD), (3)
optimism towards stock market performance (MKTOPT), (4) economic growth optimism (GROPT),
(5) employment optimism (EMPOPT), (6) income optimism (INCOPT), (7) inflation optimism
(INFLOPT), (8) short-term investment optimism (SINVTGT), and (9) continuous optimism index
(OPTIDX). We present the OLS estimates in all columns except column (2) which reports the
marginal effects from the probit estimation. “Hab” (“Lab”) is a high (low) ability dummy variable
that is set to one if the actual ability of the respondent is in the top (bottom) quartile. Brief
definitions of all variables are available in Appendix Table A.1. To prevent the coefficient estimates
on Income and Assets from becoming very small, we divide these two variables by 106 and make more
readable presentation. t- or z-statistics are reported in parentheses below the coefficient estimates.
The sample period is from October 1996 to December 2002, excluding 1999 when political affiliation
data are unavailable and 2000, when the horizon of the optimism questions overlapped presidential
regimes.

Panel A: Correlation Matrix

STKOPT GROPT EMPOPT INCOPT INFLOPT SINVOPT LINVOPT

STKOPT 1
GROPT 0.559 1
EMPOPT 0.420 0.533 1
INCOPT 0.259 0.279 0.227 1
INFLOPT 0.345 0.393 0.392 0.183 1
SINVOPT 0.404 0.386 0.320 0.393 0.233 1
LINVOPT 0.329 0.326 0.254 0.412 0.231 0.563 1
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Table 3.3 – Continued from previous page

Summary Statistics for Gallup and Brokerage Data Sets

Panel B: Optimism Regression Estimates

Dependent Variable: Optimism

Variable (1) (2) (3) (4) (5) (6) (7) (8) (9)

R × D in Power −0.201 −0.036 −0.132 −0.287 −0.242 −0.117 −0.168 −0.257 −0.094
(−9.93) (−4.33) (−4.17) (−9.85) (−7.34) (−3.73) (−5.11) (−8.04) (−2.60)

D × R in Power −0.249 −0.024 −0.299 −0.370 −0.284 −0.150 −0.280 −0.193 −0.195
(−14.88) (−4.45) (−11.59) (−15.08) (−10.79) (−5.83) (−10.72) (−7.30) (−5.55)

R × D in Power × Hab 0.051
(0.73)

R × D in Power × Lab −0.289
(−4.06)

D × R in Power × Hab 0.294
(6.13)

D × R in Power × Lab −0.025
(−0.63)

Democrat 0.110 0.013 0.141 0.161 0.111 0.066 0.160 0.058 0.003
(8.77) (3.75) (7.15) (8.80) (5.46) (3.38) (7.82) (2.97) (0.21)

Republican 0.177 0.021 0.198 0.220 0.162 0.140 0.128 0.212 0.190
(18.57) (10.45) (13.55) (15.85) (11.06) (9.89) (8.83) (14.14) (16.56)

D in Power 0.128 0.004 0.173 0.337 0.184 −0.068 0.282 −0.016 0.163
(4.58) (0.46) (3.91) (8.31) (4.00) (−1.57) (6.19) (−0.36) (5.66)

Age −0.001 −0.001 0.001 0.001 0.000 −0.009 0.003 0.000 −0.001
(−5.51) (−10.90) (2.99) (3.44) (0.61) (−23.79) (6.59) (0.02) (−2.53)

Education −0.002 0.000 −0.012 −0.006 −0.003 0.002 0.009 −0.012 −0.003
(−1.28) (1.16) (−5.02) (−2.53) (−1.36) (0.98) (3.82) (−4.74) (−1.40)

White 0.010 0.004 −0.017 −0.026 0.092 −0.018 0.052 −0.022 −0.009
(0.93) (1.53) (−1.05) (−1.67) (5.56) (−1.14) (3.20) (−1.35) (−0.54)

Male 0.099 0.010 0.092 0.099 0.098 0.062 0.257 0.030 0.107
(14.89) (5.97) (9.00) (10.26) (9.42) (6.09) (25.14) (2.87) (11.14)

Income 1.131 0.178 −0.053 0.260 0.641 2.793 1.247 1.078 0.914
(13.46) (8.10) (−0.40) (2.12) (4.86) (22.05) (9.58) (8.08) (7.74)

Assets 0.141 0.018 0.112 0.059 0.050 0.131 0.199 0.169 0.157
(12.71) (5.34) (6.33) (3.56) (2.85) (8.11) (11.59) (9.73) (11.34)

Constant 3.259 3.097 3.206 2.904 4.355 2.443 3.704 3.213
(101.18) (62.94) (37.70) (54.16) (50.89) (26.96) (70.82) (73.48)

Time Dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes
Number of Households 42,197 45,287 44,329 44,815 44,387 44,957 44,389 44,874 22,375
Adjusted/Pseudo R2 0.131 0.077 0.074 0.091 0.131 0.054 0.050 0.076 0.120
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Table 3.4
Political Affiliation, Political Climate, and Overconfidence: Sorting Results

This table reports the mean market return forecasts, own portfolio return forecasts, and overcon-
fidence of investor groups identified by political affiliation and political regime. Overconfidence is
defined as the difference in the portfolio return and the market return forecasts. In columns (1) to
(3), we report the mean forecasts and overconfidence of Republican, Independent, and Democrat
investors, respectively. Column (4) reports the difference in the mean forecasts and overconfidence of
Republican and Democrat investors. The t-statistics for those differences are reported in parentheses
below the mean estimates. There are two distinct political regimes: (i) Year 2000, when President
Clinton (a Democrat) held office, and (ii) 2001 to 2002, during which President Bush (a Republican)
was in office. Additional details about the variables are available in Appendix Table A.1.

Republican Independent Democrat R−D
Variable (1) (2) (3) (4)

Full Sample
Portfolio Forecast (in %) 11.637 11.400 11.539 0.098

(0.90)
Market Forecast (in %) 10.006 9.537 9.844 0.162

(1.71)
Overconfidence (in %) 1.631 1.863 1.695 −0.064

(−0.75)
Democrats in Power
Portfolio Forecast (in %) 17.020 16.210 17.600 −0.580

(−1.18)
Market Forecast (in %) 14.280 14.460 15.730 −1.450

(−3.24)
Overconfidence (OCD) 2.740 1.750 1.870 0.870

(2.21)
Republicans in Power
Portfolio Forecast (in %) 9.213 8.664 8.916 0.300

(1.57)
Market Forecast (in %) 8.197 7.101 7.462 0.730

(4.53)
Overconfidence (OCR) 1.020 1.560 1.450 −0.440

(−2.90)

OC Change (OCR − OCD) −1.730 −0.180 −0.420 −1.310
(−4.62) (−0.34) (−0.73)
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Table 3.5
Return Forecasts, Overconfidence, and Performance Regression Estimates

This table reports the estimates from market forecast, portfolio forecast, overconfidence, and self-
reported portfolio performance regressions. Market and portfolio return forecasts are for the next
twelve months. Overconfidence is defined as the difference between the portfolio return and the
market return forecasts. The self-reported portfolio performance measure is defined for the past
twelve months. Additional details about the dependent and independent variables are available in
Appendix Table A.1. To prevent the coefficient estimates on Income and Assets from becoming very
small, we divide these two variables by 106 and make more readable presentation. t-statistics are
reported in parentheses below the coefficient estimates. The sample period is from January 2000 to
December 2002.

Dependent Variable:

Portf Return Mkt Return 12-Month
Overconfidence Forecast Forecast Portf Perf

Variable (1) (2) (3) (4) (5) (6) (7) (8)

Optimism 0.410 3.52 3.26
(3.89) (29.46) (28.86)

Democrat −0.115 −0.087 −0.001 0.070 0.111 0.104 −0.141 0.293
(−0.57) (−0.42) (0.00) (0.30) (0.49) (0.47) (−0.41) (0.47)

Republican −0.269 −0.316 0.590 −0.040 1.01 0.396 0.512 1.42
(−1.72) (−1.98) (3.35) (−0.23) (5.92) (2.36) (1.78) (2.56)

D in Power −0.401 −0.415 1.69 1.07 1.97 1.56 −0.433
(−0.85) (−0.86) (3.24) (2.04) (3.76) (2.94) (−0.62)

R × D in Power 0.993 0.959 −0.612 −0.095 −1.48 −1.10 0.118
(1.67) (1.57) (−0.90) (−0.14) (−2.30) (−1.70) (0.14)

D × R in Power 0.291 0.418 −0.081 0.415 −0.201 0.356 0.218
(0.90) (1.27) (−0.22) (1.12) (−0.58) (1.03) (0.36)

Age −0.020 −0.021 −0.079 −0.077 −0.063 −0.061 −0.087 −0.084
(−3.62) (−3.81) (−12.59) (−12.16) (−10.05) (−9.79) (−9.08) (−4.41)

Education −0.064 −0.062 −0.347 −0.343 −0.347 −0.350 −0.454 −0.558
(−2.15) (−2.02) (−10.10) (−9.80) (−10.17) (−10.22) (−9.09) (−6.26)

White −0.913 −0.864 −3.19 −3.09 −2.67 −2.59 −3.09 −4.36
(−3.47) (−3.23) (−9.55) (−9.30) (−9.01) (−8.79) (−6.65) (−4.90)

Male 0.492 0.458 −0.790 −1.15 −1.77 −2.13 −1.72 −2.09
(3.61) (3.30) (−4.96) (−7.28) (−11.50) (−13.80) (−7.13) (−4.30)

Income 7.249 6.86 1.73 −1.10 −6.46 −9.03 −10.14 −9.69
(4.35) (4.05) (0.90) (−0.58) (−3.55) (−4.97) (−3.27) (−6.45)

Assets 0.644 0.591 0.639 0.121 −0.200 −0.700 1.71 1.50
(3.32) (2.99) (2.95) (0.56) (−0.97) (−3.44) (4.23) (1.88)

Constant 3.89 2.66 25.47 19.24 24.62 19.46 10.01 15.46
(5.66) (2.13) (30.55) (10.58) (32.64) (12.00) (8.13) (7.03)

Time Dummies Yes Yes Yes Yes Yes Yes Yes Yes
Num. of Households 20,877 20,167 24,172 23,085 23,264 22,375 21,962 6,923
Adjusted R2 0.007 0.008 0.075 0.118 0.079 0.122 0.198 0.055
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Table 3.6
Perceived Risk and Under-Valuation Regression Estimates

This table reports estimates from risk and under-valuation regressions. The independent variables
are optimism and other demographic characteristics. In specifications (1) and (2), the dependent
variable is the investor’s assessment of the riskiness of the stock market, on a scale of 1 (no risk) to
10 (very high risk). The dependent variable in specifications (3) and (4) is a dummy variable that
equals one if the investor felt the market was currently undervalued. All variables are defined in
Appendix Table A.1. To prevent the coefficient estimates on Income and Assets from becoming very
small, we divide these two variables by 106 and make more readable presentation. z- or t-statistics
are reported in parentheses below the coefficient estimates. The perceived risk is available for the
March to December 2002 period, while the perception of market under-valuation measure is available
only in March, June and September of 2002.

Dependent Variable:

Market Risk Under-Valuation
Variable (1) (2) (3) (4)

Optimism −0.766 0.070
(−15.00) (4.44)

Democrat 0.067 0.089 0.020 0.013
(0.71) (0.95) (0.69) (0.42)

Republican −0.261 −0.055 0.081 0.075
(−3.18) (−0.66) (3.20) (2.83)

Age −0.003 −0.007 −0.001 −0.001
(−1.13) (−2.30) (−1.64) (−1.29)

Education 0.001 0.002 −0.001 −0.003
(0.05) (0.11) (−0.25) (−0.62)

White −0.313 −0.362 −0.013 −0.022
(−2.40) (−2.72) (−0.34) (−0.56)

Male −0.215 −0.129 0.033 0.026
(−3.02) (−1.80) (1.50) (1.12)

Income 0.855 0.549 0.387 0.275
(0.95) (0.60) (1.46) (1.01)

Assets −0.150 −0.033 −0.012 −0.029
(−1.72) (−0.37) (−0.35) (−0.86)

Constant 6.535 9.193
(18.52) (22.39)

Time Dummies Yes Yes Yes Yes
Number of Households 3,606 3,360 1,928 1,813
Adjusted/Pseudo R2 0.028 0.104 0.010 0.019
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Table 3.7
Political Affiliation and Stock Preferences: Fama-MacBeth Cross-Sectional Regression
Estimates

This table reports the Fama and MacBeth (1973) type cross-sectional regression estimates for Re-

publican and Democrat investor groups, where the excess weight assigned to a stock in the aggregate

group portfolio is the dependent variable. We use county-level voting data from the 1992 and 1996

presidential elections to obtain a proxy for the political affiliation of each investor in the brokerage

sample. Investors in the lowest (highest) quintile of % Democrat variable are included in Republican

(Democrat) categories. % Democrat is defined in Appendix Table A.1. The excess portfolio weight

allocated to stock i in month t is given by: EW ipt =
wipt−wimt

wimt
× 100, where, wipt is the actual

weight assigned to stock i in group portfolio p in month t and wimt is the weight of stock i in the

aggregate market portfolio in month t. The aggregate group portfolio is constructed by combining

the portfolios of all investors in the group. The main independent variable is the politically sensi-

tive stock dummy, which is set to one for stocks that are likely to benefit from the policies of the

Republican party (see Section 4.3). Other independent variables include: (i) market beta, which is

estimated using the previous six months of daily returns data, (ii) firm size, (iii) book-to-market

ratio, (iv) short-term momentum (past one-month stock return), (v) longer-term momentum (past

twelve-month stock return), (vi) stock price, (vii) idiosyncratic volatility, which is the variance of the

residual obtained by fitting a four-factor model to the daily stock returns in the previous six months,

(viii) firm age, (ix) an S&P 500 dummy which is set to one if the stock belongs to the S&P 500

index, (x) a dividend paying stock dummy, which is set to one if the stock is a dividend paying stock

during the previous year; (xi) monthly volume turnover; and (xii) return skewness. All independent

variables are measured at the end of month t − 1. We estimate a cross-sectional regression each

month and use the time-series of the coefficient estimates to measure their statistical significance.

We also follow the Pontiff (1996) method to correct the Fama-MacBeth standard errors for serial

correlation. To ensure that extreme values are not affecting our results, we winsorize all variables at

their 0.5 and 99.5 percentile levels, respectively. The independent variables have been standardized

such that each variable has a mean of zero and a standard deviation of one. The t-statistics for the

coefficient estimates are shown in smaller font below the estimates.
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Table 3.7 – Continued from previous page

Political Affiliation and Stock Preferences: Fama-MacBeth Cross-Sectional Regression

Estimates

(1) (2) (3) (4) (5) (6)
Variable Republican Democrat R−D Republican Democrat R−D

Pol. Sensitive Stock Dummy 0.089 −0.047 0.136 0.080 −0.027 0.107
(9.26) (−5.05) (10.34) (8.21) (−3.83) (6.81)

Market Beta 0.161 0.144 0.017
(4.78) (6.68) (2.19)

Firm Size −0.748 −0.502 −0.246
(−9.97) (−9.81) (−8.29)

Book-To-Market Ratio −0.298 −0.242 −0.056
(−8.62) (−7.75) (−2.66)

Past 1-Month Stock Return 0.016 0.015 0.001
(0.42) (0.47) (0.11)

Past 12-Month Stock Return 0.039 −0.048 0.087
(0.89) (−1.60) (1.96)

Stock Price −0.120 −0.115 −0.005
(−8.98) (−9.49) (−0.42)

Idiosyncratic Volatility 0.741 0.283 0.458
(11.33) (6.40) (7.76)

Firm Age −0.051 0.025 −0.076
(−5.62) (1.58) (−4.18)

S&P 500 Dummy 0.110 0.113 −0.003
(7.40) (12.30) (−0.85)

Dividend Paying Stock Dummy −0.248 −0.428 0.180
(−11.49) (−9.62) (10.59)

Monthly Turnover 0.312 0.282 0.030
(7.56) (9.92) (2.60)

Skewness 0.063 −0.012 0.075
(5.62) (−0.85) (6.68)

Constant 1.05 0.839 0.211 1.81 1.40 0.411
(23.94) (17.13) (9.26) (20.37) (21.94) (8.72)

Average Number of Stocks 6,066 6,066 6,066 5,796 5,796 5,796
Average Adjusted R2 0.031 0.022 0.028 0.081 0.074 0.021
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Table 3.8
Systematic Risk Exposure Regression Estimates

This table reports estimates from fixed-effect panel regressions of systematic risk exposure on measures of
political affiliation and other controls. Panel A presents a correlation matrix of systematic risk exposures
and other dependent variables used in subsequent analysis. Panel B reports results from household fixed
effect regressions where CAPM beta is the dependent variable. Panels C reports estimates using market
beta, SMB beta, HML beta, and UMD beta as one of the dependent variables. We use the four-factor model
to estimate the factor exposures. This panel also reports abbreviated results from alternative estimation
methods, including a specification with time (year-month) fixed effects and a cross-sectional difference-in-
difference regression. In the cross-sectional regression, we compute the difference in mean portfolio betas
across political regimes for each household and then regress this difference on the political affiliation measures
and control variables. All betas are measured stock-by-stock over the prior 48 months and aggregated to
the portfolio level. The primary independent variables are measures of political affiliation (% Democrat,
High Democrat dummy, and High Republican dummy) interacted with a DCONTROL dummy variable that
equals one during the period when the Democrat party held full control of both the Presidency and Congress
(1993-1994). Additional investor demographic characteristics are included as controls in specifications (4)-
(6), each of which are also interacted with the Democrat control dummy. All variables are defined in Table
A.1. Portfolio size is in millions, income in thousands, and Education and White are expressed as percentages.
Further, all coefficient estimates have been scaled by 100 to enhance readability. Robust t-statistics, clustered
by household, are reported in parentheses below the coefficient estimates.

Panel A: Correlation Matrix

CAPM Market SMB HML UMD Exp Trd Post Post Over-
Beta Beta

(4F)
Beta Beta Beta Ratio Freq Buy Sell Conf.

Market Beta (4F) 0.334
SMB Beta 0.084 0.303
HML Beta −0.092 0.180 0.188
UMD Beta −0.059 −0.158 −0.007 0.077
Expense Ratio 0.004 0.057 0.071 −0.030 0.009
Trading Freq −0.120 0.031 0.048 0.003 0.029 0.096
Post-Buy Ret −0.003 0.011 −0.015 −0.009 −0.004 0.002 0.019
Post-Sell Ret −0.007 0.012 0.011 0.019 −0.001 −0.001 0.035 0.112
Overconfidence 0.092 0.060 0.120 −0.018 −0.012 0.049 0.255 −0.460 0.399
Local Bias −0.005 −0.012 0.010 −0.005 −0.007 −0.029 −0.035 0.014 −0.001 −0.028
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Systematic Risk Exposure Regression Estimates

Panel B: Portfolio Beta (CAPM) Regression Estimates

Dependent Variable: Ex-ante Portfolio Beta (CAPM)

Independent Variable (1) (2) (3) (4) (5) (6)

DCONTROL × Democrat 6.027 6.111
(3.12) (2.62)

DCONTROL × High Dem. 0.578 0.204
(1.01) (0.31)

DCONTROL × High Repub. −1.314 −1.579
(−2.36) (−2.43)

DCONTROL × HH Age −0.070 −0.069 −0.070
(−3.55) (−3.52) (−3.56)

DCONTROL × Education −0.005 0.012 0.004
(−0.20) (0.50) (0.15)

DCONTROL × Gender −0.596 −0.704 −0.643
(−0.78) (−0.92) (−0.84)

DCONTROL × White −0.038 −0.048 −0.041
(−1.03) (−1.32) (−1.12)

DCONTROL × HH Income 0.003 0.003 0.003
(0.75) (0.69) (0.71)

DCONTROL × Portfolio Size 0.828 0.859 0.834
(0.59) (0.61) (0.59)

DCONTROL −1.953 1.331 1.710 2.973 6.428 6.709
(−1.76) (5.22) (6.66) (1.37) (3.77) (3.94)

Fixed Effects Household Household Household Household Household Household
Number of Observations 1,822,880 1,822,880 1,822,880 1,405,133 1,405,133 1,405,133
Number of Households 43,181 43,181 43,181 33,136 33,136 33,136
Adjusted R2 0.472 0.472 0.472 0.472 0.472 0.472
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Systematic Risk Exposure Regression Estimates

Panel C: Estimates from Additional Tests

Democrat× High D× High R× Democrat× High D× High R×
DCONTROL DCONTROL DCONTROL DCONTROL DCONTROL DCONTROL

Dependent Variable (1) (2) (3) (4) (5) (6)

Household Fixed Effects
Market Beta (4F) 6.692 0.283 −1.166 2.475 −0.355 −0.261

(4.44) (0.62) (−2.74) (1.36) (−0.68) (−0.53)
SMB Beta 8.068 0.404 −1.841 8.228 0.239 −1.953

(3.20) (0.54) (−2.51) (2.68) (0.27) (−2.28)
HML Beta 22.809 2.865 −4.135 15.619 1.612 −2.426

(7.87) (3.28) (−5.05) (4.48) (1.60) (−2.55)
UMD Beta −1.988 −1.530 0.616 −0.264 −1.026 0.001

(−1.18) (−3.01) (1.28) (−0.13) (−1.79) (0.00)
Time Effects
Market Beta (CAPM) 7.493 0.899 −1.619 7.493 0.646 −1.926

(3.65) (1.49) (−2.74) (3.19) (0.95) (−2.88)
Market Beta (4F) 8.655 0.760 −1.786 7.124 0.380 −1.509

(5.24) (1.54) (−3.81) (3.78) (0.68) (−2.85)
SMB Beta 10.584 0.844 −1.945 9.781 0.231 −2.161

(3.53) (0.96) (−2.24) (2.85) (0.23) (−2.19)
HML Beta 25.175 3.302 −4.441 24.005 3.060 −4.087

(7.90) (3.47) (−4.90) (6.61) (2.86) (−3.98)
UMD Beta −0.266 −1.252 0.400 1.504 −0.517 −0.044

(−0.14) (−2.27) (0.76) (0.72) (−0.84) (−0.07)
Cross-Sectional Diff-in-Diff
Market Beta (CAPM) 4.684 0.262 −1.239 4.980 0.077 −1.589

(2.42) (0.46) (−2.22) (2.13) (0.12) (−2.45)
Market Beta (4F) 6.356 0.063 −1.380 2.431 −0.612 −0.660

(3.94) (0.13) (−3.04) (1.26) (−1.11) (−1.25)
SMB Beta 7.448 0.215 −1.449 8.336 0.021 −2.092

(2.62) (0.26) (−1.76) (2.46) (0.02) (−2.22)
HML Beta 19.728 2.360 −3.693 12.723 0.937 −2.431

(6.00) (2.42) (−3.99) (3.24) (0.84) (−2.29)
UMD Beta −1.650 −1.721 0.666 −0.238 −1.255 0.029

(−0.87) (−3.07) (1.24) (−0.11) (−1.99) (0.05)
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Table 3.9
Local Stock Preference Regression Estimates

This table reports estimates from fixed-effect panel regressions of local stock preference on measures of
political affiliation and other controls. The dependent variable is a local stock preference measure as defined
in Table A.1. The independent variables and other details of the regressions are identical to those of
the beta regressions reported in Table 8. Each specification in Panel A includes household fixed effects.
Panel B reports abbreviated results from alternative estimation methods, including a specification with time
(year-month) fixed effects and a cross-sectional difference-in-difference regression. Robust t- or z-statistics,
clustered by household, are reported in parentheses below the coefficient estimates.

Panel A: Baseline Estimates

Dependent Variable: Local Bias
Independent Variable (1) (2) (3) (4) (5) (6)

DCONTROL × Democrat −3.664 −2.456
(−2.70) (−1.51)

DCONTROL × High Dem. −1.122 −0.749
(−2.73) (−1.57)

DCONTROL × High Repub. 0.880 0.696
(2.36) (1.62)

DCONTROL × HH Age −0.029 −0.029 −0.029
(−2.12) (−2.12) (−2.12)

DCONTROL × Education −0.026 −0.028 −0.029
(−1.50) (−1.70) (−1.72)

DCONTROL × Gender 0.661 0.669 0.678
(1.22) (1.23) (1.25)

DCONTROL × White 0.010 0.013 0.011
(0.42) (0.52) (0.46)

DCONTROL × HH Income −0.001 −0.001 −0.001
(−0.44) (−0.45) (−0.41)

DCONTROL × Portfolio Size 1.214 1.211 1.212
(1.34) (1.34) (1.34)

DCONTROL 2.212 0.366 −0.032 2.735 1.474 1.224
(2.88) (2.13) (−0.18) (1.83) (1.23) (1.02)

Fixed effects Household Household Household Household Household Household
Number of Observations 1,790,049 1,790,049 1,790,049 1,379,540 1,379,540 1,379,540
Number of Households 42,772 42,772 42,772 32,812 32,812 32,812
Adjusted R2 0.663 0.663 0.663 0.664 0.664 0.664

Panel B: Robustness Tests

Democrat× High D× High R× Democrat× High D× High R×
Test DCONTROL DCONTROL DCONTROL DCONTROL DCONTROL DCONTROL

Time Effects −5.164 −1.354 0.789 −5.665 −1.181 0.847
(−2.72) (−2.32) (1.55) (−2.60) (−1.79) (1.46)

X-Sec Diff-in-Diff −4.370 −1.366 1.083 −2.941 −0.963 0.761
(−2.42) (−2.46) (2.26) (−1.37) (−1.50) (1.39)
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Table 3.10
Overconfidence Regression Estimates using Brokerage Data

This table reports estimates from fixed-effect panel regressions of overconfidence proxy on measures of po-
litical affiliation and other controls. The independent variables and other details of the regressions are
identical to those of the beta regressions reported in Table 8. Each specification in Panel A includes house-
hold fixed effects. Panel B presents results from regressions in which trading frequency (trades/month),
post-buy return, and post-sell return is one of the dependent variables. It also reports abbreviated results
from alternative estimation methods, including a specification with time (year-month) fixed effects and a
cross-sectional difference-in-difference regression. Robust t-statistics, clustered by household, are reported
in parentheses below the coefficient estimates. All variables are defined in Appendix Table A.1.

Panel A: Baseline Estimates

Dependent Variable: Overconfidence Index

Independent Variable (1) (2) (3) (4) (5) (6)

DCONTROL × Democrat −1.068 −1.294
(−1.49) (−1.49)

DCONTROL × High Democrat −0.537 −0.635
(−2.53) (−2.57)

DCONTROL × High Republican 0.092 0.178
(0.45) (0.73)

DCONTROL × Age −0.094 −0.071 −0.084
(−0.12) (−0.09) (−0.11)

DCONTROL × Education 0.789 0.796 0.499
(0.88) (0.91) (0.58)

DCONTROL × Male 0.491 0.481 0.506
(1.47) (1.44) (1.51)

DCONTROL × Proportion White −3.600 −3.533 −3.427
(−2.71) (−2.67) (−2.58)

DCONTROL × Income −0.807 −0.862 −0.764
(−0.52) (−0.55) (−0.49)

DCONTROL × Portfolio Size −0.769 −0.763 −0.772
(−2.15) (−2.15) (−2.15)

DCONTROL 1.550 1.053 0.931 2.435 1.807 1.659
(3.76) (11.29) (9.89) (2.96) (2.74) (2.52)

Household Fixed Effects Yes Yes Yes Yes Yes Yes
Number of Observations 326,286 326,286 326,286 247,254 247,254 247,254
Number of Households 37,725 37,725 37,725 29,003 29,003 29,003
Adjusted R2 0.281 0.281 0.281 0.283 0.283 0.283
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Overconfidence Regression Estimates using Brokerage Data

Panel B: Robustness Tests

Democrat× High D× High R× Democrat× High D× High R×
DCONTROL DCONTROL DCONTROL DCONTROL DCONTROL DCONTROL

Dependent Variable (1) (2) (3) (4) (5) (6)

Household Fixed Effects
Trading Frequency −3.372 −1.227 0.798 −5.336 −2.078 0.848

(−1.23) (−1.54) (0.93) (−1.62) (−2.23) (0.92)
Post-Buy Return 3.752 0.345 −0.599 2.727 0.142 −0.395

(4.25) (1.31) (−2.28) (2.51) (0.46) (−1.28)
Post-Sell Return 0.978 −0.141 0.068 −0.087 −0.354 0.300

(1.07) (−0.53) (0.25) (−0.008) (−1.13) (1.00)
Time Effects
Trading Frequency −5.445 −1.688 1.198 −4.615 −2.147 1.060

(−1.81) (−1.94) (1.38) (−1.35) (−2.21) (1.08)
Post-Buy Return 3.549 0.451 −0.543 2.908 0.301 −0.381

(4.34) (1.85) (−2.19) (3.15) (1.10) (−1.38)
Post-Sell Return 1.345 0.006 −0.032 1.033 −0.117 0.146

(1.60) (0.02) (−0.13) (1.11) (−0.42) (0.56)
Overconfidence Index −1.425 −0.431 0.231 −1.385 −0.455 0.234

(−2.09) (−2.15) (1.19) (−1.77) (−2.00) (1.05)
Cross-sectional Diff-in-Diff
Trading Frequency −3.037 −1.050 0.967 −5.557 −1.903 1.318

(−1.07) (−1.25) (1.17) (−1.64) (−1.98) (1.41)
Post-Buy Return 3.535 0.298 −0.504 2.822 0.252 −0.605

(3.16) (0.89) (−1.61) (2.05) (0.64) (−1.65)
Post-Sell Return −0.263 −0.494 0.122 −1.991 −0.778 0.373

(−0.23) (−1.45) (0.38) (−1.42) (−1.97) (0.98)
Overconfidence Index −0.980 −0.563 0.268 −1.300 −0.595 0.386

(−1.11) (−2.16) (1.08) (−1.21) (−1.97) (1.31)
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Table 3.11
Mutual Fund Expense Ratio Regression Estimates

This table reports estimates from fixed-effect panel regressions of mutual fund expense ratio on political
affiliation and other controls. The independent variables and other details of the regressions are identical
to those of the beta regressions reported in Table 8. Panel B reports abbreviated results from alternative
estimation methods, including a specification with time (year-month) fixed effects and a cross-sectional
difference-in-difference regression. Robust t-statistics, clustered by household, are reported in parentheses
below the coefficient estimates. All variables are defined in Appendix Table A.1.

Panel A: Baseline Estimates

Dependent Variable: Mean Expense Ratio

Independent Variable (1) (2) (3) (4) (5) (6)

DCONTROL × Democrat −0.015 −0.030
(−1.14) (−1.80)

DCONTROL × High Dem. −0.007 −0.012
(−1.78) (−2.36)

DCONTROL × High Repub. −0.002 −0.002
(−0.52) (−0.47)

DCONTROL × HH Age 0.000 0.000 0.000
(1.09) (1.09) (1.04)

DCONTROL × Education 0.000 0.000 0.000
(1.64) (1.59) (1.05)

DCONTROL × Gender −0.001 −0.002 −0.001
(−0.25) (−0.26) (−0.08)

DCONTROL × White 0.000 0.000 0.000
(−0.76) (−0.69) (−0.52)

DCONTROL × HH Income 0.000 0.000 0.000
(0.72) (0.71) (0.77)

DCONTROL × Portfolio Size −0.019 −0.018 −0.019
(−1.56) (−1.52) (−1.53)

DCONTROL 0.018 0.011 0.010 0.018 0.003 0.002
(2.33) (6.27) (5.60) (1.13) (0.26) (0.12)

Fixed Effects Household Household Household Household Household Household
Number of Observations 356,891 356,891 356,891 276,329 276,329 276,329
Number of Households 11,651 11,651 11,651 8,938 8,938 8,938
Adjusted R2 0.794 0.794 0.794 0.797 0.797 0.797

Panel B: Robustness Tests

Democrat× High D× High R× Democrat× High D× High R×
Dependent Variable DCONTROL DCONTROL DCONTROL DCONTROL DCONTROL DCONTROL

Time Effects −0.030 −0.011 0.003 −0.029 −0.013 0.001
(−1.63) (−2.11) (0.51) (−1.39) (−2.09) (0.14)

X-Sec Diff-in-Diff 0.000 −0.004 −0.005 −0.018 −0.010 −0.006
(−0.02) (−0.85) (−1.02) (−0.93) (−1.65) (−1.05)
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Table 3.12
Portfolio Performance Regression Estimates

This table reports estimates from fixed-effect panel regressions of portfolio performance on measures of
political affiliation and other controls. The dependent variable in columns (1)-(3) is the market-adjusted
monthly return on the investor’s portfolio, net of transaction costs. In columns (4)-(6), the dependent
variable is the DGTW characteristic-adjusted net return. The independent variables and other details of the
regressions are identical to those of the beta regressions reported in Table 8. Robust t-statistics, clustered by
household, are reported in parentheses below the coefficient estimates. All variables are defined in Appendix
Table A.1.

Dependent Variable:
Market-Adjusted Return Characteristic-Adjusted Return

(1) (2) (3) (4) (5) (6)

DCONTROL × Democrat 0.342 0.212
(2.37) (1.74)

DCONTROL × High Democrat 0.029 −0.013
(0.71) (−0.39)

DCONTROL × High Republican −0.080 −0.050
(−2.01) (−1.47)

DCONTROL × Age 0.175 0.177 0.174 0.046 0.048 0.045
(1.46) (1.47) (1.45) (0.45) (0.47) (0.44)

DCONTROL × Education 0.379 0.464 0.433 0.189 0.261 0.222
(2.56) (3.22) (2.99) (1.51) (2.15) (1.82)

DCONTROL × Male 0.048 0.043 0.045 0.050 0.046 0.049
(1.01) (0.91) (0.95) (1.25) (1.14) (1.21)

DCONTROL × Proportion White −0.061 −0.116 −0.084 0.124 0.081 0.109
(−0.27) (−0.52) (−0.37) (0.65) (0.43) (0.57)

DCONTROL × Income 0.303 0.294 0.293 0.208 0.196 0.202
(1.19) (1.15) (1.15) (0.96) (0.91) (0.93)

DCONTROL × Portfolio Size −0.071 −0.068 −0.069 −0.052 −0.051 −0.052
(−0.93) (−0.91) (−0.92) (−0.83) (−0.80) (−0.82)

DCONTROL −0.603 −0.413 −0.396 −0.327 −0.203 −0.198
(−4.55) (−3.89) (−3.73) (−2.92) (−2.27) (−2.21)

Fixed Effects Household Household Household Household Household Household
Number of Observations 1,521,226 1,462,993 1,462,993 1,521,157 1,521,157 1,521,157
Number of Households 34,799 34,799 34,799 34,799 34,799 34,799
Adjusted R2 0.028 0.028 0.028 0.025 0.025 0.025
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Appendix Table 3.A.1
Brief Definitions and Sources of Main Variables

This table briefly defines the main variables used in the empirical analysis. The data sources are: (i) Gallup:
UBS/Gallup Investor Optimism Index; (ii) Brokerage: Large U.S. discount brokerage house; (iii) Election:
U.S. Election Atlas (www.uslectionatlas.org); (iv) Census: U.S. Census County Files; and (v) Created:
constructed by authors using data from above sources.

Panel A: Gallup Survey Variables

Variable Name Description Source

Optimism Measures

Stock Market Optimism
(MKTOPT)

As far as the general condition of the economy is concerned, how would
you rate performance of the stock market, OVER THE NEXT TWELVE
MONTHS?

1 very pessimistic
2 somewhat pessimistic
3 neither
4 somewhat optimistic
5 very optimistic

Gallup

STKMKTD 1 if the value of MKTOPT is 4 or 5, 0 otherwise. Created

Economic Growth
Optimism (GROPT)

As far as the general condition of the economy is concerned, how would
you rate Economic growth, OVER THE NEXT TWELVE MONTHS?

1 very pessimistic
2 somewhat pessimistic
3 neither
4 somewhat optimistic
5 very optimistic

Gallup

GROPTD 1 if the value of GROPT is 4 or 5, 0 otherwise. Created

Employment Optimism
(EMPOPT)

As far as the general condition of the economy is concerned, how
would you rate the unemployment rate, OVER THE NEXT TWELVE
MONTHS?

1 very pessimistic
2 somewhat pessimistic
3 neither
4 somewhat optimistic
5 very optimistic

Gallup

EMPOPTD 1 if the value of EMPOPT is 4 or 5, 0 otherwise. Created

Income Optimism
(INCOPT)

Thinking now about your own household, and the things that impact
on your ability to invest OVER THE NEXT TWELVE MONTHS, how
would you rate your ability to maintain or increase your current income
OVER THE NEXT TWELVE MONTHS?

1 very pessimistic
2 somewhat pessimistic
3 neither
4 somewhat optimistic
5 very optimistic

Gallup

INCOPTD 1 if the value of INCOPT is 4 or 5, 0 otherwise. Created
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Brief Definitions and Sources of Main Variables

Panel A: Gallup Survey Variables

Variable Name Description Source

Infliation Optimism (IN-
FLOPT)

As far as the general condition of the economy is concerned, how would
you rate Inflation, OVER THE NEXT TWELVE MONTHS

1 very pessimistic
2 somewhat pessimistic
3 neither
4 somewhat optimistic
5 very optimistic

Gallup

INFLOPTD 1 if the value of INFL is 4 or 5, 0 otherwise. Created

Short-Term Investment
Optimism (SINVOPT)

Overall, how optimistic or pessimistic are you that you will be able to
achieve your investment TARGETS over the next TWELVE MONTHS?
Are you

1 very pessimistic
2 somewhat pessimistic
3 neither
4 somewhat optimistic
5 very optimistic

Gallup

SINVOPTD 1 if the value of SINVOPT is 4 or 5, 0 otherwise. Created

Long-Term Investment
Optimism (LINVOPT)

Overall, how optimistic or pessimistic are you that you will be able to
achieve your investment TARGETS over the next FIVE YEARS? Are
you

1 very pessimistic
2 somewhat pessimistic
3 neither
4 somewhat optimistic
5 very optimistic

Gallup

LINVOPTD 1 if the value of LINVOPT is 4 or 5, 0 otherwise. Created

Composite Optimism In-
dex (OPTIDX)

(MKTOPT + GROPT + EMPOPT + INCOPT + INFLOPT
+ SINVOPT + LINVOPT)/7 .

Created

OPTIDXD 1 if MKTOPTD, GROPTD, EMPOPTD, INCOPTD, INFLOPTD, SIN-
VOPTD, or LINVOPT equals 1, 0 otherwise.

Created

Political Affiliation Variables

Democrat In politics as of TODAY, do you consider yourself a Republican, a Demo-
crat, or an Independent?

1 Republican
2 Democrat
3 Independent
4 Other party

We create a binary variable takes the value of 1 if respondent report 2
(Democrat) and 0 otherwise.

Gallup

Republican We create a binary variable takes the value of 1 if respondent report 1
(Republican) and 0 otherwise.

Gallup
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Brief Definitions and Sources of Main Variables

Panel A: Gallup Survey Variables

Variable Name Description Source

Political Affiliation Variables

Independent We create a binary variable takes the value of 1 if respondent report 3
(Independent) and 0 otherwise.

Gallup

DCONTROL This is a binary variable that takes the value of 1 if the survey was con-
ducted when the Democratic party was in power (i.e., before February
2000), 0 otherwise.

Created

Investor Characteristics

Age Age of the investor, in years. Gallup

Education What is the highest level of education you have completed?
1 less than high school graduate
2 high school graduate
3 some college
4 trade/technical/vocational training
5 college graduate
6 postgraduate work/degree

We recoded the education level by creating a variable that took the value
of 9 if the respondent was a high school graduate or less. We assigned a
value of 14 if the respondent had attended a college or had receiving any
educational training. For those who graduated from college, we assigned
a value of 15, and finally for those who had postgraduate degrees we
assigned the value of 17.

Created

White 1 if investor is white, 0 otherwise. Gallup

Male 1 if investor is male, 0 otherwise. Gallup

Income Was your households total annual income last year before taxes?
1 under 20,000
2 20,000 to 29,999
3 30,000 to 39,999
4 40,000 to 49,999
5 50,000 to 59,999
6 60,000 to 74,999
7 75,000 to 99,999
8 100,000 or more

We created an income variable that took the mid value of the categorical
income bracket reported by the survey. The highest income bracket is
$100,000 or greater. We recoded the top bracket by multiplying the
reported value by 1.5 times. For example, we assigned an income value
of $150,000 for those who reported that their incomes were greater than
$100,000.

Created
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Panel A: Gallup Survey Variables

Variable Name Description Source

Investor Characteristics

Assets This variable is a combination of two variables as follows:
The first variable:
Would you say the total amount is worth $100,000 or more, or is the
total worth less than $100,000?

1 worth $100,000 or more
2 worth less than $100,000

The second variable:
You indicated earlier that the total size of all savings and investments
in your household, including retirement and savings accounts; is it:

1 $100,000 to $199,999
2 $200,000 to $499,999
3 $500,000 to $999,999
4 $1 million or over

We recoded a new asset variable that took the mid value of the categor-
ical income bracket reported by the survey. The highest highest asset
holdings bracket is $1 million or greater. We recoded the top bracket by
multiplying the reported value by 1.5 times. For example, we assigned
an asset value of $1,500,000 for those who reported that their assets were
greater than $1 million.

Created

True Ability This variable is the absolute value of the forecasted stock market return
minus the realized return over the next twelve month.

Gallup

Perceptions of Risk and Reward

Perceived Market Risk
(MKTRISK)

Using a ten-point scale, where ”1” means no risk, and ”10” means very
high risk, how would you rate the CURRENT level of risk for investing
in the stock market?

Gallup

Perceived Market Under-
Valuation (UNDERVAL)

Do you think the stock market is:
1 Overvalued
2 Valued about right
3 Undervalued
4 Unsure

Gallup

Performance

Past 12-Month Portfolio
Performance

What was the overall percentage rate of return you got on your portfolio
in the PAST TWELVE MONTHS?

Gallup

Return Forecasts and Overconfidence

Portfolio Return Forecast What overall rate of return do you expect to get on your portfolio in the
NEXT TWELVE MONTHS?

Gallup

Market Return Forecast Thinking about the stock market more generally, what overall rate of
return do you think the stock market will provide investors during the
coming TWELVE MONTHS?

Gallup

Overconfidence Portfolio Return Forecast − Market Return Forecast. Created
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Brief Definitions and Sources of Main Variables

Panel B: Variables from the Brokerage Data

Variable Name Description Source

Portfolio Measures

Market Beta (CAPM) Value-weighted CAPM beta of stocks in the portfolio, where the stock-
level beta estimates are obtained using monthly data over the past four
years.

Brokerage

Market Beta (4F) Value-weighted market beta of stocks in the portfolio, where the stock-
level beta estimates are obtained using a four-factor regression with
monthly data over the past four years.

Brokerage

SMB Beta Value-weighted SMB beta of stocks in the portfolio, where the stock-level
beta estimates are obtained using a four-factor regression with monthly
data over the past four years.

Brokerage

HML Beta Value-weighted HML beta of stocks in the portfolio, where the stock-level
beta estimates are obtained using a four-factor regression with monthly
data over the past four years.

Brokerage

UMD Beta Value-weighted UMD beta of stocks in the portfolio, where the stock-
level beta estimates are obtained using a four-factor regression with
monthly data over the past four years.

Brokerage

Local Bias LBIAS = 1 − Dact/Dportf . Dact is the average distance between an
investor’s location and stocks in her portfolio, while Dportf is the average
distance between an investor’s location and other characteristic-matched
portfolios not held by the investor. The distance between an investor’s
location and a portfolio p is computed as D(i, p) =

∑Ni
k=1 wkd(i, k),

where wk is the weight of stock k in investor’s portfolio, d(i, k) is the
distance between the zip code of the residence of investor i and the
headquarter of stock k, and Ni is the number of stocks in the investor
portfolio. The matching stock is in the same size, book-to-market, and
momentum deciles of the original stock and, furthermore, it belongs to
the same ? industry as the original stock. In several instances, we are
unable to find a stock that matches on all dimensions, but we match
stocks on at least the size and the B/M dimensions.

Brokerage

Trading Frequency Number of trades executed by the household during the month Brokerage

84-Day Post-Buy Return Equal weighted average of the 84-day post-buy return on all stocks pur-
chased by the household in that month.

Brokerage

84-Day Post-Sell Return Equal weighted average of the 84-day post-sell return on all stocks sold
by the household in that month.

Brokerage

Overconfidence Index Each month, investors are assigned to one of 20 quantiles based on port-
folio turnover, mean 84-day post-sell return, and mean 84-day post-buy
return. 1 is low and 20 is high for turnover and post-sell returns, while
1 is high and 20 is low for post-buy returns. The index is constructed as
the equal-weighted average of the three OC quantile assignments. When
the household only bought (sold) stocks in that month, only turnover
and the post-buy (post-sell) category is included in the index. Finally,
the index is divided by 20 so that it ranges from 0-1.

Brokerage
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Table 3.A.1 – Continued from previous page

Brief Definitions and Sources of Main Variables

Panel B: Variables from the Brokerage Data

Variable Name Description Source

Expense Ratio Value-weighted average expense ratio of mutual funds held by the house-
hold.

Brokerage

Market-Adjusted Portfolio
Return

Monthly return on the investor’s portfolio, net of transaction costs
(which are computed as in Barber and Odean (2000)), minus the re-
turn on the market in that month.

Brokerage

Characteristic-Adjusted
Portfolio Return

Value-weighted average of the return (net of transaction costs) on each
stock in the investor’s portfolio, minus the corresponding Daniel, Grin-
blatt, Titman, and Wermers (1997) benchmark return.

Brokerage

Political Affiliation Proxies

DCONTROL An indicator variable that takes the value of one during the 1993-1994
period of full Democratic control, and zero otherwise.

Created

% Democrat (%Dem92 + %Dem96)/2, where %Demyear is (Num. Democrat vot-
ers)/(Num. Democrat voters + Num. Republican voters) in that elec-
tion year in the county where the investor resides.

Election

High Democrat One if % Democrat is in the top quintile, zero otherwise. Election

High Republican One if % Democrat is in the bottom quintile, zero otherwise. Election

Investor Characteristics

Age Age of the investor, in years. Brokerage

Education % of zip code residents above age 25 with bachelor’s degree or higher in
the zip code where the investor resides.

Census

% White % of zip code residents who are White in the zip code where the investor
resides.

Census

Male 1 if the investor is male, 0 otherwise. Brokerage

Income Investor’s household income, in thousands of dollars. Brokerage

Portfolio Size Total market value of stocks in the investor’s portfolio, averaged over
the months in which the investor was in the sample.

Brokerage
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Figure 3.1
Optimism Shifts Around Change in Political Regime

This figure shows the difference in reported optimism regarding the economy between Democratic

and Republican survey respondents in the UBS/Gallup Investor Optimism Index. Optimism is

defined as a dummy variable that equals one if the respondent was “somewhat” or “very” optimistic

with respect to stock market performance, economic growth, income, employment, investment goals,

or inflation during the subsequent 12 months. The dark line indicates the smoothed difference in

average optimism between Democrats and Republicans over the sample period. The solid vertical

line marks the start of George W. Bush’s presidency, while the dashed vertical line indicates the

announcement of election results, when political power shifted from Democrats to Republicans.
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Figure 3.2
Political Identity and Beta Differential Across Political Regimes

This figure shows the mean factor exposure differentials for political identity sorted household groups.

We use the four-factor model to estimate the factor exposures and the proxy for political identity

of an investor is the proportion of county-level population that voted for the Democratic party. We

compute the portfolio betas for each household portfolio when Democrats are in control (DCON-

TROL = 1) and when there is a split government (DCONTROL = 0). The average values of the

portfolio factor exposure differences are shown. To facilitate meaningful comparisons across the

various risk measures, we standardize the portfolio beta measures separately for the two periods

(mean is set to zero and the standard deviation is one). Appendix Table A.1 provides additional

details about the four beta measures.
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Figure 3.3
Democrat-Republican Beta Difference Time Series

This figure shows the time series of the mean difference in the portfolio betas of Democratic and

Republican investors. The period of Democratic control (DCONTROL = 1) is shaded in blue. The

gray line shows the time series using the raw data and the darker red line shows the five month

moving average of this series. The market betas and the HML betas are estimated using the four-

factor model. Appendix Table A.1 provides additional details about the beta measures.
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Figure 3.4
Political Identity and Differences in Portfolio Characteristics Across Political Regimes

This figure shows the mean portfolio characteristic differentials for political identity sorted household

groups. The proxy for political identity of an investor is the proportion of county-level population

that voted for the Democratic party. We compute the portfolio measures for each household portfolio

when Democrats are in control (DCONTROL = 1) and when these is a split government (DCON-

TROL = 0). The mean characteristic differences across the two periods are shown in the plots. To

facilitate meaningful comparisons across the plots, we standardize the portfolio beta measures sepa-

rately for the two periods (mean is set to zero and the standard deviation is one). The following four

portfolio attributes are shown: (i) local bias, (ii) trades per month, (iii) 84-day post-trade buy-sell

return differential, and (iv) overconfidence index. Appendix Table A.1 provides additional details

about the four portfolio measures.
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