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Abstract

This dissertation consists of two unrelated topics in economics. One in economics

of education and another one in political economy.

In the first chapter, we introduce a new approach to measuring the match between

education and occupation by using the number of college courses related to one’s

occupation. Previous studies have only considered the match between college “major”

and occupation. That approach ignores the content of education and the courses taken

in college. We find that taking courses in college that are relevant to one’s occupation

is significantly associated with higher wages, which can be taken as evidence against

the notion that returns to college are principally a matter of signaling. A student’s

wage increases, on average, by 1.5–2.1 percent for each matched course.

In the second chapter, we look at the political economy of regulatory cycles. Finan-

cial regulatory policy in the U.S. has been conspicuously pro-cyclical over the last

two decades. A closer look at historical financial boom-bust cycles suggests that,

in fact, pro-cyclicality in financial regulation is a common and recurring pattern.

This chapter combines a signaling model of elections with a simple financial regu-

lation model to study how public opinion, financial innovation, and policy-makers

incentives shape financial regulation. While changes in voters’ perceptions of finan-

cial innovation alone can generate a pro-cyclical pattern, we show that this cyclicality

can be significantly amplified by politicians’ electoral incentives: Both over-regulation
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and under-regulation can naturally arise in equilibrium, and small changes in public

opinion can induce large regulatory shifts.

Index words: Applied Microeconomics, Economics of Education,
Political Economy, Returns to Education, Skill Match,
Horizontal Mismatch, Return to College Courses,
Financial Regulation, Boom-Bust Cycles,
Asymmetric and Private Information
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Chapter 1

Relevance of Education to Occupation:

A New Empirical Approach Based on College Courses?

1.1 Introduction

Economic returns to education depend on a number of factors including years, quality,

and type of schooling. Variability of returns with respect to years of schooling has

been a focal point of research since the early 1970s, yet fewer studies have factored

in the relevance of the knowledge gained in college to occupations taken up later in

life. This paper contributes to the literature on knowledge-occupation matching and

its effect on incomes. Following the terminology used in Nordin et al. (2010), we refer

to this type of matching as “horizontal” matching distinguishing it from “vertical”

matching, which looks at the match between years of schooling obtained and the

years of schooling required for an occupation.

Where previous studies (Robst, 2007a; Nordin et al., 2010) have defined horizontal

matching as a discrete match between college major and occupation (a college grad-

uate with a degree in economics is matched if working as an economist, but not if

working as a software engineer), we construct a non-binary measure of match using

course-level data. In our analysis, a software engineer’s course match quality (CMQ)
?This chapter is co-authored with Aboozar Hadavand, Sarah Thomas, and Orkideh

Gharehgozli. It is forthcoming in Education Economics and available online at
https://doi.org/10.1080/09645292.2020.1749233
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increases for every college course he or she has completed that is related to soft-

ware engineering. Measuring horizontal match at the course level rather than at the

major level can provide a more nuanced understanding of the returns to college; if

more granular measures of the college experience are shown to explain variation in

wages, then this would provide evidence against the notion that returns to college are

principally a matter of signaling.

A focus on course-level horizontal match may also offer valuable insights into how

colleges could structure degree requirements to improve occupational outcomes for

their students. Generally speaking, educational mismatch is a crucial part of edu-

cation economics because persistent mismatch can amplify the burdens of student

debt, increase recruitment and training costs for employers, and result in structural

unemployment and lower aggregate productivity.

Our first finding is that the CMQ varies across majors. The least “matched” indi-

viduals are those in social sciences and communications. Second, the degree to which

individuals are matched to their occupation remains the same over time. Further-

more, we find a positive and significant relationship between CMQ and income for

both men and women. Every additional relevant course increases wages by about

1.5–2.1 percent when we control for other individual characteristics.

Section 1.2 of this paper surveys the literature on horizontal matching and sum-

marizes recent findings. Section 1.3 introduces our sources of data, explains how we

measure CMQ and also briefly describes our methodology. This section also shows

how CMQ varies across our population and subgroups of the population. Section 1.4

summarizes our findings and presents our analysis of the effect of CMQ on wages,

and Section 1.5 concludes the paper and discusses the limitations of our study.
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1.2 Background

Research examining post-secondary educational content and occupation matching

began with three “pioneering” papers by Robst (2007a,b, 2008) in which he observed

that individuals who attain the same years of schooling could, nevertheless, experience

different returns to education based on the relevance of skills and knowledge acquired

in school. In the first of these papers, Robst (2007a) describes a match as a situation

where a person’s most recent field of study is related to their current occupation. Using

self-reported data from the 1993 National Survey of College Graduates (NSCG), he

reports that a fifth of his sample is completely mismatched and a quarter of his sample

is partially mismatched. Furthermore, these “partially and completely mismatched

men and women earn less than workers who report working in [their] field of study.”

We deviate from Robst’s analyses in that, instead of using a self-reported measure of

match, we are constructing our CMQ score using college transcripts and occupations

reported in the National Longitudinal Survey of Youth (NLYS97).

In a study conducted in Sweden, Nordin et al. (2010) use data collected from

all individuals aged 28-39 and find that a horizontal mismatch results in a wage

penalty of approximately 22 percent for men and 8 percent for women. Given the

more vocational nature of Sweden’s higher education system, it would be expected

that the mismatch penalties in Sweden are higher than they are in the United States.2

One limitation of the approaches taken in Nordin et al. (2010) and similar studies,

such as Boudarbat and Chernoff (2010) in Canada, and Abel and Deitz (2015) in the

United States, is the use of non-continuous measures of match. In other words, an

individual’s college degree is either matched to their occupation or it is not, or, in some
2In Sweden, higher vocational education (HVE) is an alternative to academic track of

higher education and is post-secondary education that combines theoretical and practical
studies in cooperation with employers and industry.
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cases, perfectly matched, weakly matched or mismatched. Returning to our example,

an individual with a degree in economics who works as a software engineer is more

likely to be considered mismatched even if a bulk of their college coursework is utilized

in their job. In response to this limitation, Guvenen et al. (2020) use NLSY79 data to

create a mismatch metric based on workers ability and their occupation and finds that

eliminating the mismatch would raise the average wage of workers by 11 percent. The

essence of their paper, however, is not the match between the knowledge acquired in

college and occupation but instead the match between “ability” and occupation since

they match occupation to math and verbal skills as measured by the ASVAB test and

social skills as measured through a behavioral test.

Two other papers have attempted to measure the match between college education

and occupation through a non-binary measure. Freeman and Hirsch (2008) use the

U.S. Department of Labor’s Occupational Information Network (O*NET) to define

the knowledge content of each college major and their relevance to the knowledge

required in each occupation. Similarly, Yakusheva (2010) and Gelblum (2014) use

O*NET data to calculate a matching index reflecting the relevance of one’s college

major to their occupation. Both papers find that being well-matched is associated

with higher wages.

Although these papers are closer to our study, the match is still defined between

college major and occupation. The limitation of this approach is that the title of one’s

college major is only a rough measure of the type of knowledge a person acquires in

college. Consider another illustrative example in which a person who, despite having

graduated in English, has taken numerous courses in economics. Based on the methods

used by Freeman and Hirsch (2008) and Yakusheva (2010), this person is considered

mismatched if s/he chooses to work as an economist. We argue that a better measure

can be constructed by considering college coursework.
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There is another large literature on human capital and occupational-matching

theories. Based on these job-matching theories, mismatches occur due to asymmetric

information on individuals’ abilities. There are two main theories on mechanism of

individuals learning about their type. The first is based on sorting on abilities, as

workers learn about their productivity they switch to a better matched job (see

Jovanovic (1979) and Miller (1984)). The second focuses on occupational ladders,

due to on-the-job training individuals gain skills and move up the job ladder (see

Jovanovic and Nyarko (1997)). In this paper we mainly focus on matching between

content of one’s education and their occupation.

1.3 Data and Methodology

We use data from the National Longitudinal Survey of Youth’s 1997 cohort (NLSY97).

NLSY97 is a longitudinal study that includes demographic, educational, and occu-

pation related information for 8,984 individuals. To measure and control for ability,

we use the Armed Forces Vocational Aptitude Battery (ASVAB) test.3 In addition

to these shared characteristics, NLSY97 includes a special Post-Secondary Tran-

script Study (PSTRAN), which collected available post-secondary transcript data

for NLSY97 respondents who indicated some degree of post-secondary undergrad-

uate education during Rounds 1-15 of the NLSY97 annual surveys. Transcripts were
3Respondents in NLSY97 were asked to take this test in 1997, and 78% of the respondents

took the test. The NLSY79 respondents were administered the ASVAB for the purpose of
constructing new national measures for the aptitudes of the American youth. The NLSY97
population was selected since it was a nationally representative sample of youth. The ASVAB
consists of ten tests that measure knowledge and skill in areas such as general science,
arithmetic reasoning, and word knowledge. Test scores in each section are used to build
composite scores. ASVAB has been used in many social science studies but it has also been
criticized for having large non-normal estimation errors (Schofield, 2014). Another issue with
the ASVAB score is that individuals in the sample took the test at different ages. Since test
scores are likely to be associated with ages, they may not purely reflect individuals’ “ability”.
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obtained for 3,818 individuals.4 Unfortunately, the NLSY97 data does not include any

information on graduate-level coursework for those who pursued graduate degrees.

For each year, NLSY97 reports an individual’s annual wages in the previous years.

As a result of this and the fact that employment data are reported biennially after

2011, we were not able to use the annual wages reported in NLSY97 and had to

instead calculate annual wages based on hourly wages, the number of hours worked

per week, and the number of weeks worked per year.5 We limit our sample to those

who only have a college degree and did not pursue graduate degrees, although we

explore those who went on to get a graduate degree in the Appendix. We also limit

our data to those who are not enrolled in graduate school in the year studied. More

importantly, we excluded those with incomplete transcript data.

Some of the variables in the NLSY97 data used in our analysis have many missing

values. As a result, the samples used in the regressions are significantly smaller than

the NLSY97 population with only college degree: For instance in our sample we have

425 observations in 2013 (see table A.1 for more detail) as opposed to more than

1,194 in the NLSY97 population with only a bachelor’s degree and not enrolled in

graduate school in 2013. It is important to check whether our samples are similar to

the population. Table A.2 in Appendix A compares the two samples in 2013. Based

on the table, the sample used in our analysis seems to be a good representative of the

broader NLSY97 sample with only a college degree.
4We should note that of the individuals for whom transcript data was obtained, relevant

data may be missing for some. During the PSTRAN study, multiple transcript requests were
sent out if individuals had attended more than one undergraduate institution. In some cases,
not all transcripts were obtained for reasons of non-response or refusal by the institution to
release the transcripts.

5For instance, in 2013, annual wages are reported for 2012 whereas occupations are
reported for 2013.
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1.3.1 Determining the Relevance of Coursework to Occupations

To match coursework to occupations, we use a crosswalk jointly developed by the

National Center for Education Statistics (NCES) and the Bureau of Labor Statistics

(BLS). This crosswalk links occupations with instructional programs that are con-

sidered “preparation directly for entry into and performance” in the associated job.6

Because the crosswalk uses taxonomies for instructional programs and occupations

that differ from the NLSY data, some additional work was needed to pair the two sets

of taxonomies. Courses in the NLSY PSTRAN Study are coded using the NCES’s

2010 College Course Map (CCM) and occupations in NLSY97 are coded using 2002

Census Occupation Codes. The crosswalk we use lists instructional programs and

occupations using the Classification of Instructional Program (CIP) and Standard

Occupational Classification Codes (SOC) respectively. To translate CCM to CIP we

relied on the substantial overlap between the two taxonomies. CCM consists of a

slightly longer set of codes, but both the CCM and CIP use a six-digit coding system

where the first two digits indicate one of roughly 48 general areas of study. The 2002

Census Codes were linked to the 2010 SOC Occupation Codes by using an existing

crosswalk by the National Center for Education Statistics (NCES) and the Bureau

of Labor Statistics (BLS).7 Figure 1.1 provides a map for the work we did with our

resources.

We then used the crosswalk to scan the college transcripts of individuals in the

PSTRAN study counting the number of courses in their transcript that are relevant

to their occupation. The CMQ metric we developed is simply the number of relevant
6See https://nces.ed.gov/ipeds/cipcode/resources.aspx?y=55 for the guidelines for using

the CIP to SOC Crosswalk.
7All of the crosswalks that we use in this paper can be found here: https://github.

com/ahdvnd/Papers/tree/master/Mismatching
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Figure 1.1: Explanation of how Course Match Quality (CMQ) is calculated
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courses listed in the student’s transcript.8 Table A.1 in Appendix A shows the sum-

mary statistics for all variables used in this study for the year 2013 including CMQ.

Across all individuals, CMQ ranges from zero to 31 and the average CMQ is equal to

4.33. Note that the total number of irrelevant courses —the total number of college

courses taken by the student at the undergraduate level that are not matched to

their occupation— is averaged at 50.32 which may seem high. However, given that a

student usually takes at least 120 college credits over their course of study, and given

that CMQ is very low across the sample, the average number of irrelevant courses is

reasonable. The high number for the total number of irrelevant courses also reflect

the outliers (double majors and transfer students) who go beyond the minimum 120

required credits.

In our analysis, CMQ for each person changes over time due to changes in occupa-

tion. We can, therefore, create a longitudinal dataset containing CMQ for each person

for every year for which we have data on occupations. Our longitudinal data includes

years 2003–2011, and 2013. The last round of the PSTRAN study was done in 2013

and therefore we had to exclude NLSY data after 2013. In each year, we only include

those who have an occupation and are included in the PSTRAN study as having an

occupation is essential for calculating the CMQ measure. Figure 1.2 shows the density

plot of CMQs across our sample for the years 2003, 2008, and 2013. We calculated

CMQs across all years to observe the progression of matching over time. Note that

for a significant share of individuals in our sample, CMQs are small.

Mismatching between educational content and occupation can occur for many

reasons. Robst (2008) argues that mismatching is a result of both supply-side and

8We initially considered calculating the number of courses matched as a share of all
courses required for an occupation as our matching score. However, this method would lead
to the same matching score for a person who has taken 1 out of 2 required courses and a
person who has taken 20 out of 40 required courses.
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Figure 1.2: Distribution of Course Match Quality (CMQ) for years 2003, 2008, and
2013.

The CMQ metric is defined as the total number of occupation-relevant courses a student
completed while enrolled in colllege. The CMQs are calculated only for those who have a
bachelor’s degree in that year (and not more).

demand-side factors. Among the supply-side factors are changes in social norms,

changes in interest, lack of information about the return to one’s major, prospects

of better job conditions, educational outcomes at the end of college, and the lag

between skill acquisition during college years and the demand for skills at the time of

graduation. Mismatching can also occur due to general labor market conditions, dis-

crimination, and other supply-side factors. Although we find little difference between

the CMQs of men and women, course match quality for Hispanics and whites are

approximately 1.5 courses higher than blacks on average. 9 The lower matching score
9Robst (2007b) finds that women were somewhat more likely to report that they are

matched to their occupation. 58 percent of women versus 53 percent of men in his sample
reported that they are matched to their jobs. He argues, while men are more likely to be
mismatched due to career enhancing opportunities like promotions and changes in career
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for blacks could be due to factors such as poorer labor market conditions, less access

to resources and information that guide the choice of which courses to enroll in, and

economic considerations at the time of selecting majors.

Figure 1.3 provides the distribution of the CMQs across different college major

categories in the last year we have data available, 2013, which is relatively similar to

previous years. STEM (science, technology, engineering, and math), professional and

technical, and business graduates are, on average, more matched to their occupation.

On the other hand, the most “mismatched” individuals are the ones who majored in

social sciences, humanities, and the arts. Other researchers have found similar results.

Abel and Deitz (2015) find that mismatching is the highest among those who major

in the liberal arts. Robst (2007a) finds that mismatching is more prevalent among

those who major in English and foreign languages, social sciences, and liberal arts.

He argues that education-relevance mismatch is more prevalent among workers with

degrees that provide general skills and less commonplace among graduates of majors

that are more occupation-specific.

The distributions in Figure 1.2 are based on CMQs that do not take into account

graduation dates. A better way of looking at how matching changes over an indi-

vidual’s lifetime is to group individuals based on years since their college graduation.

This is shown in Figure 1.4. The top left panel in figure 1.4 shows the trend for

all majors while the rest of panels for specific major categories. The Arts category is

omitted because of low number of observation (18) in our sub-sample. For some major

categories, CMQ, on average, slightly increases over the lifetime of an individual. We

cannot find any explanation for the trend in business and other professional and

technical graduates.

interests, women are more likely to report working conditions and working constraints as
their reasons for being mismatched.
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Figure 1.3: Distribution of Course Match Quality (CMQ) across different college
major groups in 2013.

CMQs were only calculated for those who have a bachelor’s degree in that year (and not
more). College majors are categorized based on Table A.4 in Appendix A.

1.3.2 Empirical Model

Different forms of Mincer’s human capital model have been used to study the relation-

ship between human capital and labor market earnings. The basic Mincer equation

indicates the relationship between formal years of schooling and labor market earn-

ings:

log(Yi) = α + βSi + γ1Xi + γ2X
2
i + φ

′
Zi + ui (1.1)

where Yi is labor market earnings, Si is the number of years of schooling,Xi represents

years of experience, and β is the average premium that comes with one more year

of schooling conditional on controlling for individual-specific characteristics Zi. If we

12
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Figure 1.4: Trends in Course Match Quality (CMQ) since the time of graduation
from college.

College majors are categorized based on Table A.4 in Appendix A. The number of obser-
vation is different for each time period, but overall in our sample (top row, left panel)
we observe 805 individual, of whom 168 are majored in Humanities, 111 in STEM, 95 in
Social Sciences and Communication, 76 in other professional and technical fields and 141 in
Business. The Arts category is omitted because of low number of observation (27) in our
sub-sample.
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assume that schooling increases the marginal product of labor and that we have a

competitive market, then our estimate of β should be positive. The Mincer equation

has been altered and other variables have been added to provide a more precise

measure of productivity and the wage equation. Including years of schooling alone

does not fully account for the applicability of what is learned in school to occupation.

In our empirical model, we try to fix the problem above by adding the CMQ metric

defined above to the wage equation. Since everyone in our sample has a college degree

and no degree higher than a bachelor’s degree, our primary interest is the effect of our

horizontal matching score on the log of wages rather than the amount of schooling

itself. The wage equation is then given as follows

log(Yi) = α + β CMQi + γ1Xi + φ
′
Zi + ui (1.2)

where Yi is the log of wages for individual i, Xi is the individual experience or years

of occupation, and Zi is a set of individual-specific controls.10

Lastly, we construct a panel data based on years available in NLSY97 sample

using fixed-effects model to measure the effect of CMQ on annual wages.

1.4 Empirical Results

1.4.1 Multi-Year Cross-Sectional Analysis

We regress the log of annual wages on CMQ, number of irrelevant courses, demo-

graphic variables (such as gender, race, and marital status), and other socioeconomic

characteristics such as parental education and employment status. Columns 1–2 of

Table 1.1 provides the estimation results of the basic regression using CMQ and
10There is no need for inclusion of a nonlinear term for experience in our model since there

are only small variations in ages across our sample.
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demographic variables. For the sake of space, we only show the regression results

for two years 2008 and 2013 but the results do not significantly change over years.11

The coefficient on CMQ is positive and statistically significant in both regressions.

Every additional relevant course, on average, increases annual wages by 1.9% in 2008

and 1.8% in 2013. To see whether relevant courses are indeed an important factor in

determining wages, we added a variable that captures the total number of irrelevant

courses. CMQ and the number of irrelevant courses are not perfectly correlated as

the total number of courses varies across students. If course relevance indeed matters,

the coefficient of relevant courses will be significantly greater than the coefficient of

irrelevant courses.12 We find that the coefficient of the number of irrelevant courses

is negative and significantly smaller than the number of matched courses (CMQ),

suggesting the importance of the link between CMQ and wages. Additionally, we

considered including the squared term of the CMQ, however the coefficient was sta-

tistically insignificant.

If other unobserved individual characteristics are correlated with the number of

relevant courses, their omission will bias our results. One such characteristic that is

critical is individual-specific ability. Heckman and Vytlacil (2001) suggest that ability

and schooling are not separable even if ability is observable. Robst (2007a) claims that

neglecting ability in the analysis might cause a sorting bias that is due to the fact that

individuals with higher ability are more likely to be better matched. Neglecting ability

would cause an overestimation of the coefficient on CMQ. We follow the literature by

Blackburn and Neumark (1993); Cameron and Heckman (2001); Yakusheva (2010),

11For years before 2008, the number of observations significantly drops since many indi-
viduals in the sample are still in school and not working and as a result do not have a CMQ.
The last round of the PSTRAN study was done in 2013 and therefore we had to exclude
NLSY data after 2013.

12We thank one of the anonymous reviewers for this point.
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Table 1.1: Regression of the log of annual wages on the matching score in different
years

2008 2013 2008 2013 2008 2013

(1) (2) (3) (4) (5) (6)

CMQ 0.019∗∗∗ 0.018∗∗∗ 0.017∗∗ 0.017∗∗∗ 0.015∗∗ 0.016∗∗∗

(0.006) (0.005) (0.007) (0.005) (0.007) (0.006)
# Irrelevant courses −0.007∗ −0.003 −0.007∗ −0.003 −0.008∗∗ −0.003

(0.004) (0.003) (0.004) (0.003) (0.004) (0.003)
Experience 0.018 0.019 0.011 0.021 0.028 0.024

(0.021) (0.023) (0.021) (0.024) (0.020) (0.025)
Tenure 0.0003 0.0005∗∗∗ 0.0002 0.0004∗∗ 0.0003 0.0004∗∗

(0.0003) (0.0002) (0.0003) (0.0002) (0.0003) (0.0002)
Full-time 1.607∗∗∗ 1.332∗∗∗ 1.596∗∗∗ 1.345∗∗∗ 1.569∗∗∗ 1.335∗∗∗

(0.136) (0.136) (0.143) (0.144) (0.156) (0.160)
Female −0.152∗ −0.062 −0.127 −0.030 −0.099 0.022

(0.081) (0.084) (0.087) (0.086) (0.090) (0.091)
Black 0.112 0.023 0.115 0.012 0.083 −0.039

(0.113) (0.137) (0.117) (0.138) (0.118) (0.129)
Hispanic 0.121 0.163∗ 0.173 0.151∗ 0.069 0.159∗

(0.141) (0.089) (0.135) (0.086) (0.144) (0.094)
Associate −0.037 −0.116 −0.018 −0.105 −0.007 −0.101

(0.171) (0.109) (0.163) (0.115) (0.184) (0.113)
Overall GPA 0.137 0.066 0.117 0.036 0.084 0.041

(0.086) (0.066) (0.093) (0.068) (0.092) (0.067)
ASVAB 0.005∗∗ 0.004∗ 0.005∗∗ 0.004∗ 0.004∗ 0.002

(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
Mother’s Education −0.012 −0.008 −0.016 −0.009 −0.029∗ −0.002

(0.015) (0.011) (0.015) (0.011) (0.015) (0.011)
Married −0.033 0.063 −0.010 0.057 −0.045 0.048

(0.090) (0.068) (0.093) (0.067) (0.094) (0.064)
# of Children −0.077 −0.065 −0.078 −0.068 −0.100 −0.065

(0.079) (0.040) (0.080) (0.042) (0.091) (0.041)
Urban 0.220∗ 0.028 0.216 0.011 0.245∗ 0.011

(0.132) (0.088) (0.135) (0.093) (0.141) (0.090)
Constant 8.408∗∗∗ 8.910∗∗∗ 8.349∗∗∗ 9.151∗∗∗ 8.760∗∗∗ 9.083∗∗∗

(0.444) (0.410) (0.474) (0.376) (0.527) (0.404)

Major Control No No Yes Yes No No
Occupation Control No No No No Yes Yes
Observations 421 424 408 410 387 412
Adjusted R2 0.498 0.412 0.493 0.418 0.500 0.415

Note: The dependent variable is log of annual wages. The CMQ is defined as the total
number of relevant courses to a person’s occupation. The CMQs are only for those who
have a bachelor’s degree in that year (and not more). Experience is in years. Full-time is
a binary variable indicating whether a person works full-time or not. The variable tenure
is measured in weeks in the main job. All individuals in the sample work at a job either
part-time or full-time since an occupation title is required to be able to calculate the
CMQ.
* p < 0.10, ** p < 0.05, *** p < 0.01. Standard errors are robust.
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and others and use the ASVAB score described earlier to control for individual ability.

In all of the cross-sectional regressions throughout the paper, we include the ASVAB

score as well as other individual and household controls including marital status, the

number of children, and a variable for parental education.13 Furthermore, we add

students’ GPA as an indicator of how well the material is learned to the regression.

We add a variable controlling for whether the student had an associate degree prior

to the bachelor’s degree. We find the effect of having an associate degree to be small

and insignificant. We, however, limit our sample to students who obtained a bachelor’s

degree but did not pursue any further post-secondary education beyond a bachelor’s

degree. Excluding the sample to only those with a bachelor’s degree and not more

means that we are considering the effects of taking relevant coursework conditional on

having attended college, and hence, our results say nothing of the effects that college

goers have over those who lack a post-secondary degree. Another reason for excluding

individuals who obtained graduate degrees is that our transcript data only covers an

individual’s undergraduate studies. As a result, we have no information about the

relevance of graduate studies to one’s occupation in our data. Table A.3 in Appendix

A shows the result for when we relax this condition and include those with more than

a bachelor’s degree and control for the level of education. The coefficients on CMQ

slightly decrease in both years.

We further question whether the identification we get for the high CMQs is driven

by either a persons’ field of study or their occupation. In other words, we want to

test the hypothesis that matching based on coursework will still be a significant

variable after controlling for college major or occupation. We define six categories of

majors for individuals: arts, humanities, social sciences and communications, STEM
13We use mother’s education due to the higher number of observations for this variable

compared to father’s education.
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(science, technology, engineering, and mathematics), business and management, and

professional studies. Table A.4 in Appendix A summarizes different majors that fall

under each of these category. Similarly, we have 14 occupation categories shown in

Table A.5 in Appendix A.

The regression results controlling for college majors are provided in Columns 3–4

of Table 1.1. Controlling for majors, we observe that CMQ is still significant and

positive. Regardless of a person’s major, an additional matched course is associated

with a 1.7 percent increase in annual wages in both 2008 and 2013.14 In the third

regression, we control for the occupation categories mentioned above. The regression

results are shown in Table 1.1 columns 5–6. The effect of the matching score on

wages is 1.5% in 2008 and 1.6% in 2013. In summary, our results tend to be robust

to fields of study and occupation types, which indicates that although the number of

required courses for each occupation may vary depending on the college major or the

occupation, the effect of matching does not change when we control for major and

occupation categories.

1.4.2 Panel Analysis

So far we have examined the effect of matching on wages separately in each year.

Guvenen et al. (2020) find that skill mismatching in occupations held early in life

will have substantial effects on future earnings. A more comprehensive analysis of

mismatching should investigate earnings over an individual’s lifetime. This is espe-

cially important since our results may partially reflect penalties associated with labor

market dynamics in the wake of the 2007 financial crisis. Furlanetto and Groshenny
14Another question is whether the effect of matching varies by major. In order to do this,

we interacted major dummies with CMQ. The result is not shown here since we found no
statistically significant interaction coefficient but are available upon request.
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(2016) and Zago (2015) find that skill mismatch has increased since the Great Reces-

sion.

More importantly, by using panel data, we can control for individual heterogeneity

and seasonality, and mitigate the omitted variable bias problem. We use a fixed effects

model for our panel analysis to estimate the impact of CMQ on wages. We con-

sider a fixed effects model mainly because of the plausible correlation between unob-

served individual heterogeneity and our regressors. After performing a Hausman test

(Hausman, 1978), we find that the fixed effect model is more suitable.

Table 1.2 presents the regression results of the fixed effects estimator in the sample.

Specification (1) is the pooled OLS model controlling for the same covariates as in

Table 1.1. In specification (2) we use a fixed-effects model to control for individual

fixed effects, virtually eliminating all the time-invariant variables including the unob-

servable variables that might correlate with CMQ. In the third specification, we con-

trol only for time fixed effects and in specification (4) we control for both individual

and time fixed effects. Across all of these specifications, every matched course taken

during one’s post-secondary education is associated with a 1.5–2.1% increase in wages.

All effects remain to be significant.

To further investigate the relationship between CMQ and wages based on gender,

we run a gender-stratified fixed-effects model. The results of the regression are pro-

vided in Table 1.3. We find that the effect is similar for women and men and since

the confidence intervals of the coefficients for men and women overlap, they are not

statistically significantly different at the 95% confidence level.

1.4.3 Cohort-Based Analysis

Since individuals in our sample graduate at different times, it might be better to

recreate a panel data in which the time variables is years since graduation rather
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Table 1.2: Panel regression

(1) (2) (3) (4)

CMQ 0.021∗∗∗ 0.015∗∗ 0.019∗∗∗ 0.015∗∗∗

(0.003) (0.005) (0.003) (0.005)
# Irrelevant Courses −0.004∗∗∗ −0.005∗∗∗

(0.002) (0.002)
Female −0.184∗∗∗ −0.165∗∗∗

(0.042) (0.042)
Experience 0.038∗∗∗ 0.091∗∗∗ 0.012 0.224∗∗∗

(0.007) (0.010) (0.010) (0.069)
Full-time 1.353∗∗∗ 1.159∗∗∗ 1.361∗∗∗ 1.138∗∗∗

(0.054) (0.053) (0.053) (0.054)
Constant 8.527∗∗∗

(0.200)

Individual FE No Yes No Yes
Time FE No No Yes Yes
Observations 3,156 3,156 3,156 3,156
Adjusted R2 0.480 0.42 0.469 0.42

Note: Data includes years 2005–2011, and 2013. There is no data available for years 2012.
The dependent variable is the log of annual wages. The matching score is defined as the
total number of relevant courses to a person’s occupation. The matching scores are only
for those who have a bachelor’s degree in that year (and not more). Other covariates
used are marital status, number of children in the household, and a binary indicator
for whether the person lives in rural or urban areas. All individuals in the sample work
at a job either part-time or full-time since an occupation title is required to be able to
calculate the matching score.
* p < 0.10, ** p < 0.05, *** p < 0.01. Standard errors are robust.

than years. We construct a cohort-based sample similar to what we use in Figure 1.4.

The sub-sample includes 805 individuals for whom we observe their CMQ over time.

We remove the year in which the individual received their bachelor’s degree because

of the time it may take the person to find a job. The number of individuals drops

for longer periods after graduation. For instance, out of the original 805 individuals,
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Table 1.3: Regression of the log of annual wages on the matching score for stratified
samples of men and women

Men Women

CMQ 0.016∗∗∗ 0.015∗

(0.006) (0.008)
Experience 0.152 0.241∗∗∗

(0.133) (0.080)
Full-time 1.085∗∗∗ 1.164∗∗∗

(0.089) (0.068)

Individual & Time FE Yes Yes
Observations 1,308 1,848
Adjusted R2 0.123 0.243

Note: The dependent variable is log of annual wages. The matching score is defined as
the total number of relevant courses to a person’s occupation. The matching scores are
only for those who have a bachelor’s degree in that year (and not more). Other covariates
used are experience in years, a binary indicator for whether a person works full-time,
marital status, number of children in the household, and a binary indicator for whether
the person lives in rural or urban areas. All individuals in the sample work at a job
either part-time or full-time since an occupation title is required to be able to calculate
the matching score.
* p < 0.10, ** p < 0.05, *** p < 0.01. Standard errors are robust.

we only have data on 435 of them five years after graduation and only 49 of them

12 years after graduation. As before, we restrict our sample to those individuals with

bachelor’s degree reported as their highest degree received, not currently enrolled in

graduate school, and those who are employed (either part-time or full-time) at any

time.

Table 1.4 reports the result of our fixed effects model based on cohort-based data.

Column (1) is based on a fixed effects model controlling for demographic variables.

Similar to before, every matched course is associated with 1.5% increase in wages. To

control for those unobservables that are constant across individuals but vary across
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‘calendar years’, such as the 2008 financial crisis, in column (2) we include the year

dummy variables for calendar years.15 The effect of CMQ in both specifications are

similar to what we reported in panel analysis done in column (4) of Table 1.2.16

15Note that in our cohort-based panel analysis, variable time is measured in years passed
since graduation and not calendar years.

16Furthermore, we investigate whether CMQ effect on wages changes over time, we
included interaction of CMQ with dummy variables indicating years passed since gradu-
ation, and did not find any significant changes in the CMQ coefficient over the span of
around 10 years that we observe. The results are not reported here but are available upon
request.
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Table 1.4: Cohort-based panel regression

(1) (2)

CMQ 0.015∗∗∗ 0.015∗∗∗

(0.004) (0.004)
Experience 0.084∗∗∗ 0.205∗∗∗

(0.025) (0.053)
Full-time 1.212∗∗∗ 1.186∗∗∗

(0.060) (0.061)
Year 2004 0.087

(0.115)
Year 2005 0.087

(0.101)
Year 2006 −0.012

(0.098)
Year 2007 0.027

(0.084)
Year 2008 −0.021

(0.090)
Year 2009 −0.069

(0.084)
Year 2010 −0.119

(0.088)
Year 2011 −0.124

(0.088)
Year 2013 0.138∗∗∗

(0.040)

Individual & Time FE Yes Yes
Observations 3,202 3,202
Adjusted R2 0.223 0.227

Note: Data includes years 2003–2011, and 2013. There is no data available for years 2012
and 2014. The dependent variable is the log of annual wages. The matching score is
defined as the total number of relevant courses to a person’s occupation. The matching
scores are only for those who have a bachelor’s degree in that year (and not more). Other
covariates used are marital status, number of children in the household, and a binary
indicator for whether the person lives in rural or urban areas. All individuals in the
sample work at a job either part-time or full-time since an occupation title is required
to be able to calculate the matching score.
* p < 0.10, ** p < 0.05, *** p < 0.01. Standard errors are robust.
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1.5 Conclusion

Persistent skill mismatch is not only costly for employers and society as a whole and

may also impact workers’ wages throughout their lifetime (Guvenen et al., 2020).

Research on the extent of skill match and its impact on wages is scant, and the few

studies that have focused on the link between skill match and wages have tended to

focus on the match between one’s college major and occupational titles. However,

a match based on major may not fully reflect the degree to which the skills and

knowledge acquired in school are aligned with the skills and knowledge used in one’s

occupation. In this paper, we take advantage of college transcript (PSTRAN) data for

students in the National Longitudinal Survey of Youth 1997 (NLSY97) and calculate

a Course Match Quality score between one’s college coursework and the skills required

in one’s occupation. The advantage of our approach is in creating a non-binary and

more content-oriented skill-job matching metric.

If skill mismatch penalizes wages and if it is commonplace across those with lower

access to resources such as parental guidance and school counseling, skill mismatch

can work as an unequalizing factor affecting the wage distribution. At the macroe-

conomic level, skill mismatch contributes to structural unemployment and under-

utilization of the workforce and lowers aggregate productivity. Although on-the-job

training and apprenticeships can improve the mismatch between skill and occupation,

major/coursework guidance and career counseling to young people and their families

in both high school and college levels can perhaps help students make better-informed

decisions for their education and career paths. Other policy recommendations include:

encouraging coursework and skills that are relevant to a broader set of occupations

that can foster mobility within occupations and improve matching, and designing cur-

ricula that are more responsive to rapid changes in the skills needed in the economy.
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There are, however, some caveats in our analysis. A limitation of our study is

the omission of college dropouts. As Weiss (1995) argues, it may be the case that

college dropouts are more affected by coursework than those with a degree. As a

result, the effect of relevant coursework on earnings may be underestimated. More

importantly, the generalization of our results would be challenging due to possible

sample selection bias. We omitted all individuals who were unemployed and also

omitted college dropouts and those with incomplete transcripts. Our results only

applicable to the subsamples that were used in the analysis, more studies are needed

to generalize our findings to a more general population.

Second, due to the restricted nature of the NLSY97 data, we were unable to iden-

tify the colleges and universities attended by individuals in our sample and, therefore,

were not able to control for the quality of education (for example, by controlling for

rankings of the colleges individual students attended). Although family background

may be a good proxy for this, we think the inclusion of quality may alter our findings.

One reason for this bias is the potential correlation between mismatching and school

ranking. For instance, a graduate of a more prestigious school may be more likely to

be mismatched since they have the advantage of choosing a broader range of occupa-

tions. Conversely, a graduate of a less prestigious college may be forced to accept an

occupation unrelated to her major due to fewer labor market opportunities.

Lastly, the endogeneity of our matching variable can lead to biased estimations.

There are unobserved variables such as employee training, match quality, or other

such similar considerations. To remedy some of this endogeneity, we considered a fixed

effects model in which all the omitted variables that are time-invariant including any

unobserved time-invariant variables that are correlated with the matching variable

are eliminated from the model. The effect after controlling for individual and time

fixed effects remains highly statistically significant and economically meaningful.
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Chapter 2

Regulatory Cycles: A Political Economy Model?

2.1 Introduction

The recent wave of financial crises has brought unprecedented attention to financial

regulatory policy. The financial crisis in the United States alone has generated a long

string of academic research and extensive policy debates on the topic. At the heart

of policy debates is a lingering question about the financial regulatory policies that

could have avoided the 2008-09 crash and the subsequent Great Recession.

The literature acknowledges that a deregulatory phase has preceded the crisis (see,

e.g., Kaufman and Mote, 1990; Blinder, 2009; Barth et al., 2012) in the United States.

And with no doubt, the crisis has led to a massive overhaul of the financial regulatory

landscape, with the passage of the Dodd-Frank Act (DFA) in 2011. The regulatory

overhaul resulted in a litany of financial agencies and regulations, and it took more

than five years for the numerous rules in Dodd-Frank to be fully implemented. Many

commentators argued that the DFA led to an over-regulated system.2

Discussions related to regulatory policy failures and lessons are usually cast in

technical terms. The narrative usually revolves around the fact that financial innova-

tions are ahead of regulators (see, e.g., Acharya et al., 2010; Claessens et al., 2012;

?This chapter is co-authored with Jihad Dagher and Carlo Prato.
2See e.g., “Over Regulated America", the Economist, 2012; “Too big not to fail", the

Economist, 2012; “Dodd Frank Nasty Double Whammy", the Wall Street Journal, 2015; “Is
Dodd-Frank too Complex to work", Harvard Business Review, 2012; GAO, 2016; Cochrane,
2017; “Dodd-Frank is complex and overburdens the financial sector", Financial Times, 2017.
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Claessens and Kodres, 2014). Indeed financial innovations can move rapidly creating

uncertainty about the risk they pose to the system. Nevertheless, the evidence that

we will discuss in Section 2.2 suggests that there is more to regulatory failures than

just financial innovations. As it has been shown by a well established literature on the

political economy of financial regulation, one cannot properly understand the evolu-

tion of regulation without understanding the political context and forces that shape

these regulations. 3

The cycle of deregulation and re-regulation that went in tandem with the financial

boom-bust cycle is not a unique feature of the latest crisis. This pro-cyclical pattern

in financial regulation is a hallmark of most financial boom-bust cycles (see, Dagher,

2018). This regulatory cycle can be observed from the very early days of financial

markets. For example, the South Sea Bubble in England in 1720 led to the Bubble Act

which imposed a very severe regulatory constraint on joint-stock formation. This Act,

which hindered financial development in England (see, e.g., Temin and Voth, 2004),

remained in place for a century until its repeal at the height of another spectacular

boom that preceded the 1825 crisis. It is hard to miss the similarity with the Glass-

Steagall Act which passed following the Great Depression and was repealed at the

height of another stock market boom. These regulatory cycles can also be observed

in the most recent crises in Europe, particularly in Ireland, and Spain.

History shows that the regulatory stance tend to weaken during booms and

strengthen following busts. As we will discuss in Section 2, in most cases, deregu-

lation and a weakening of financial supervision take place in the midst of a financial

boom and a during a period of financial optimism. Crashes almost always lead to a

significant and very rapid overhaul of regulations and to restrictive financial policies
3See, e.g., Cameron, 1967; Kroszner, 1998; Mian et al., 2010, 2013 and 2014; Dagher and

Fu, 2017; Igan et al., 2012 and 2014.
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despite the dangers of “choking” the recovery. Financial crashes also almost always

lead to a political turnover in democratic countries.

Given the economic and political costs of financial crises one wonders why do

policy makers tend to ride the cycle. The costs of financial crises are too large and

well known, one would expect policy makers to lean against the wind rather than fuel

the boom. Yet history shows that the latter is more commonly observed. The crash

almost always lead to swift and forceful re-regulation, despite its potential costs.

Many economists see these financial booms and crashes as an unavoidable feature of

capitalist economies where markets learn about new innovations (see, e.g., Minsky,

1992; Gorton, 1988; Calomiris and Gorton, 1991; Snowden, 1997; Allen and Gale,

1998, 2000; Calomiris and Mason, 2000; Rose and Snowden, 2013; Frame and White,

2014), and thus not necessarily a regulatory failure. Nevertheless, incumbent or newly

elected politicians rarely embrace this view, but rather see a tightening of regulations

as a natural response and an important step to prevent future crises.

Our paper makes a first contribution toward understanding these patterns by

showing that even in the context of a simple political economy model, superimposed

on a familiar financial regulation model, one can generate amplified regulatory cycles

as long as politicians are not perfectly congruent4. While we recognize that the com-

plexity of financial regulations and their political economy suggest that other fac-

tors (including episode-specific factors) are likely to play a role, our findings can help

explain the universality of regulatory cycles across time and countries. In other words,

one does not need to make heroic assumptions about politicians’ preferences nor the

role of financial lobbying (which could be driven by demand and supply factors) in

order to generate regulatory cycles.
4A perfectly congruent politician chooses policy solely to maximize voters’ welfare (as

opposed to attaching some intrinsic value to being in office).
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We consider a simple financial regulation model where the policy maker can impose

a constraint on risk taking by banks, which can be interpreted as a capital requirement

(See, e.g., Vanhoose, 2007; Acharya et al., 2014; Korinek and Kreamer, 2014). In our

setup and similar to many papers in the literature (see e.g. Kose et al., 1991; Rochet,

1992; Gollier et al., 1997; Acharya, 2009), financiers (bankers in our case) prefer the

risky over safe investments, due to limited liability. From voters’ perspective, however,

optimal investment is a mix of risky and safe investments. This mix depends on their

prior on the return on risky investments. The well known opacity of financial products

creates this asymmetric information between the median voter and bankers.

In line with a longstanding political economy literature we assume that (i) politi-

cians are not perfectly congruent and that (ii) they vary in their competence level.

More competent politician can make a better use of the resources at their disposal

to better assess the true nature of financial innovations and their riskiness. For sim-

plicity we assume that competent politicians fully observe the risk (or cost) of financial

innovations. Therefore, while all agents (bankers, voters, and politicians) know the

probability with which a risky investment might fail, only bankers and competent

politicians know the cost associated with this failure. These assumptions are made

for simplicity without loss of generality since all we need is for the competent politi-

cian to be more informed than voters and incompetent politicians on the riskiness of

financial innovations. In other words, similar results can be obtained when there is

asymmetric information about the probability of failure.

Any model of financial regulation during booms and busts cannot ignore the well

documented role of changes in market (and thus voter) sentiment. After a prolonged

period of financial stability voters’ tend to be optimistic about finance (and financial

innovation) but this attitude can swiftly change following a crisis as illustrated in

Figure 2.1 obtained from a survey of households in the United States. Indeed, in our
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model, these changes in attitude toward the risk associated with finance can alone

generate a regulatory cycle, independent of the degree of asymmetric information

between the competent politician and the voters. In a model without information

asymmetry, the ex-ante optimal level of regulation depends on voters’ perception of

risk.

Figure 2.1: Confidence in corporations and banks in the U.S.

The graph shows the percent of the respondents who have a great deal of confidence in
Banks and in Major companies. The data are the General Social Survey produced by the
National Opinion Research Center at the University of Chicago. www.norc.org

In our context, and in the presence of information asymmetry, but under the

assumption of full congruence, the ex-ante optimal level of regulation is the one

implemented by the competent politician. But as long as competent and incompetent

politicians are equally incongruous (derive utility from being in office), voters will also

strictly prefer to elect competent politicians. Therefore, to the extent that politicians

30

http://www.norc.org/


are incongruent the competent politician has a strong incentive in signaling her com-

petence. Specifically, the competent politician can afford to under- or over-regulate

to signal her type, i.e., she can chose a level of regulation above or below of what she

deems optimal based on her informational advantage. We show that this equilibrium

can happen for high enough level of congruence. Complete incongruence clearly do

not lead to separating equilibrium. In a separating equilibrium, optimism will lead to

under-regulation (beyond of what is optimal from both the voter and the politician’s

perspective) and pessimism will lead to over-regulation.

Therefore we show that even under standard set of assumptions to both the finan-

cial regulation and political economy literature, the extent of de-regulation and re-

regulation can go above and beyond the ex-ante optimal levels. A period of optimism

might lead voters to prefer a less regulated financial system, but the incumbent can

de-regulate more than what is warranted by voters’ sentiment (and beyond what is

ex-ante optimal from her perspective) only to send a signal of competence.

It is the existence of an incompetent politician that follows the crowd that leads

to this inefficiency. Voters prefer informed politicians that would be able to go against

market sentiment when her information warrants it. The flip side of the coin is that,

when the competent politicians shares the optimism or pessimism of the market, she

will take assertive positions to distinguish herself from an incompetent politician.

This paper is first and foremost related to a literature on the political economy

of financial regulation. While this topic has been rarely explored in the context of

a theoretical model, several influential works study the history of financial regula-

tion shedding light on the configurations of interests that shaped their inception

(See, e.g., Hammond, 1967; Cameron, 1967; White, 1983; Kroszner, 1998; Calomiris,

2010; Calomiris and Haber, 2014). Calomiris and Haber (2014) offer a perspective in

which regulations have been the result of a bargaining game between politicians and
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bankers. The literature however does not delve into the determinants of a cyclical

behavior beyond noting this pattern (See, e.g., Blinder, 2016) and examining its

recurrence throughout history and across countries (Dagher, 2018). The empirical

literature studying the effects of regulation usually tries to document the existence

and influence of a private benefit behind financial regulation (See, e.g., Posner, 1997;

Kroszner and Strahan, 1999; Benmelech and Moskowitz, 2010; Mian et al, 2010 and

2013; Rajan and Ramcharan, 2016). Moreover, the literature only studies a small

number of regulatory outcomes, often without a clear specification of the alternative

hypothesis (i.e., public benefit).

This paper is also related to a body of theoretical scholarship linking policy to

politicians’ electoral incentives. From a modeling perspective, this paper focuses on

informational asymmetries (specifically, incomplete information about candidates’

expertise), thereby joining a large literature on political failures driven by reputational

herding (See, e.g., Scharfstein and Stein, 1990), stemming from candidates’ desire to

use policy to improve their reputation (Coate and Morris, 1995; Canes-Wrone et al.,

2001; Maskin and Tirole, 2004; Besley, 2006; Kartik et al., 2015). More closely related

to this paper are Acemoglu et al. (2013) and Groll et al. (2017). Similarly to Acemoglu

et al. (2013), this paper studies distortions originating from politicians’ attempts to

improve voters’ perceptions about their qualities using policy promises. Rather than

ideological alignment, in our paper policy frictions arise from an politicians’ attempt

to signal their expertise. Similarly to Groll et al. (2017) this paper emphasizes how

political frictions shape financial regulation under limited liability. This paper focuses

on politicians’ electoral concerns, rather than conflict of interests between executive

and legislative branches. There is a vast literature on “political business cycles" 5,
5see e.g., Ben-Porath, 1975; Hibbs, 1977; Tufte, 1980; for a survey on early contributions

both empirical and theoretical see Drazen, 2000
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which shows the timeline of government policies affecting output, public spending and

investment should reflect the relative importance of electoral and partisan concerns

of policy-makers, and therefore by systematically linked to the timing of elections.

Nordhaus (1975) and Hibbs (1977) were among the first to formalize these ideas and

describe their underlying mechanism. The main criticism of their model, however,

is that these results are mainly driven by irrational behavior on the part of voters.

A subsequent generation of models (Rogoff and Sibert, 1988; Rogoff, 1990) included

rational expectations showed how information asymmetries and adverse selection can

generate political budget cycles. To our knowledge, our paper is the first to show

that a similar adverse selection logic can lead politicians to “overshoot" regulation or

deregulation relative to a socially desirable benchmark that they know how to enact.

A significant difference between our model and previous literature is that our model

takes the economic cycle as given, and shows how political frictions can amplify the

optimal regulatory response to business cycles and, as a result, exacerbate the bust

or dampen the boom.

The remainder of the paper is structured as follows. Section 2 describes pro-

cyclicality of regulatory response which observed during past two centuries. Section

3 presents the model, section 4 provides the equilibrium analysis, and section 5 con-

cludes. Proofs are provided in the appendix.

2.2 Regulatory Cycles

In this section we give a brief historical overview of the regulatory cycle pattern

around financial crises. This section does not discuss theoretical matters related to

the driver of these patterns nor their efficiency. Rather, it focuses on the extent to

which the regulatory stance was pro-cyclical during financial booms and busts. We
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take into account the existing evidence on both de jure regulations as well as de facto

changes, including changes in the extent of financial supervision.

In 2017, the Dow Jones Industrial Average first crossed the symbolic 20,000

threshold, about 40 percent above the peak during the housing boom that pre-

ceded the Great Recession. A week later, newly elected US President Donald Trump

announced an initial move toward fulfilling his campaign pledge to “dismantle the

Dodd-Frank Act and replace it with new policies to encourage economic growth and

job creation." Analysts argue that several laws included in Dodd-Frank are at risk

of repeal, and the powers of the Consumer Financial Protection Bureau (CFPB), a

cornerstone of the Dodd-Frank framework, might diminish.6

The 2,300-page Dodd-Frank Act was signed into law in 2010, two years after the

beginning of the financial crisis. It was a major overhaul over the financial regula-

tory system. Dodd Frank Act aimed to address the weaknesses in the regulatory and

supervisory framework and reversed some of the deregulations that took place in the

decade leading up to the financial crisis. The act sought to impose constraints on

investment banking, regulate Over-The-Counter (OTC), and significantly strengthen

lending standards in the housing market. DFA is often criticized for its length, com-

plexity, and over-reach. Some analysts argued that it also added a ‘complexity risk’

to the financial sector.7

In the same way that Dodd Frank Act is seen by many as an excessive knee jerk

reaction to the crisis, most economists would argue that the deregulatory and pro-

housing stance adopted during the boom was also excessive and played a role in the
6“Trump to order review of Dodd-Frank financial regulations, suspend retirement advisor

rule", LA Times, 2017; “Trump to order regulatory rollback Friday for finance industry
starting with Dodd-Frank", Washington Post, 2017; “Donald Trump plans to undo Dodd-
Frank law, fiduciary rule", the Wall Street Journal, 2017.

7See footnote 1
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subsequent crash.8 Some of the major regulatory changes that took place during that

period include, among others, the repeal of the Glass-Steagall Act, the passage of the

Commodity Futures Modernization Act (CFMA), and the creating of the Consolidates

Supervised Entities (CSE) program under the Securities and Exchange Commission

(SEC). Many economists and policy makers blame these regulatory changes on the

increased risk-taking by banks and investment banks during the boom (see, e.g.,

Shiller, 2013; Gorton, 2010; Acharya et al, 2010; Claessens et al, 2012; Dewatripont

et al., 2010; Acharya et al, 2011a; Financial Crisis Inquiry Commission, 2011; Levine,

2011; Blinder, 2013).

The Glass-Steagall Act, which dates back from the heels of the Great Depres-

sion (1933), was aimed at addressing some of the conflict of interests in the banking

industry, among other things by creating a separation between commercial banking

and investment banking. The act was repealed in 1999, with the support of the Clinton

administration and a large majority in both House and Senate.

The CFMA, enacted in 2000, was aimed at shielding OTC transactions from all

requirements of exchange trading and clearing under the Commodity Exchange Act

(CEA) for eligible participants. Following the 2008 crisis, many economists and policy

makers (See, e.g. Acharya et al. 2009; Greenberger, 2010; Stout, 2011; Financial Crisis

Inquiry Commission, 2011)—including earlier opponents of OTC regulations such as

Allan Greenspan (Andrews, 2008)—recognized the CFMA as one of the contributing

factors to the crisis, having removed a multi-trillion dollar swaps market from regu-

latory oversight.

The move toward light-touch regulation in the financial sector can be also illus-

trated by the creation of the CSE program. In exchange for this voluntary supervision,
8See, e.g., Andrews, 2008; Blinder, 2009; Greenberger, 2010; Stout, 2011; Financial Crisis

Inquiry Commission, 2011. See also Dagher, 2018 for a review of the regulatory stance during
the boom years, and its critics.

35



from which investment banks can opt in and out and withdraw at their discretion,

firms are permitted to compute net capital using an alternative method that allowed

them to increase leverage.

The housing market was at the epicenter of the Great Recession. It is well-known

that government intervention to support home ownership has helped fuel the housing

boom, and increased sub-prime lending (see, e.g., Acharya et al., 2011b). Supporting

home ownership has long been a bipartisan objective in the United States. The level of

support, however, has significantly increased during the boom (see e.g., Dagher, 2018),

in line with G.W. Bush’s objective of “encouraging folks to own their own home.”

Since the enactment of the The Housing and Community Development Act in 1992,

public subsidy to affordable and “special affordable housing” has boomed (see e.g.,

Acharya et al., 2011b). Another illustration of the intensifying pro-housing policies is

the American Dream Downpayment Act, signed into law in 2003, that provides $200

million annually for down payment assistance to low-income homebuyers.

A similar pattern of regulation can be observed in the decade preceding the Great

Recession, the Doctcom era.9 During the expansion preceding the stock market down-

turn of 2000-2002, a series of legal and congressional actions deregulated the securities

market and increased hurdles against private securities litigation.10 These actions have

contributed to a weakening of corporate governance (see, e.g., Coffee, 2002; Western,

2004; Gerding, 2006). The stock market crash that closed the Dotcom era led to a

9The Dotcom era remains understudied despite the sheer magnitude of the stock market
boom and subsequent collapse), because of the small impact the boom-bust had on the real
economy.

10In 1995 and 1998, under pressure from Wall Street (see, e.g., Gerding (2006) for a
thorough examination of securities regulation during that era) congress passed two laws
that increased hurdles against private securities litigation. The first was the Private securities
litigation reform act of 1995. The second was the securities litigation Uniform standard of
1998. The second precluded class actions alleging securities fraud from being brought in
state courts. Many legal scholars (see, e.g., Coffee, 2002) argued that these laws increased
auditors’ acquiescence, weakening corporate governance.
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regulatory backlash that tightened securities regulation and supervision, most signifi-

cantly through the passage of Sarbanes-Oxley Act, which reversed earlier deregulatory

steps. While the regulatory backlash was limited to the securities market, the Dotcom

boom-bust episode represents a clear instance of a regulatory cycle.

Another notable regulatory cycle happened around the Great Depression, the

boom known as the “Roaring 20’s" took place in an environment that favored laissez-

faire policies. President Coolidge (1923-1929), who is associated with pro-business

policies, took a dim view on government regulations: under his administration, the

regulatory state was “thin to the point of invisibility” (Ferrell, 1998). Just as in the

Great Recession, the years preceding the crash saw significant financial deregulation

coupled with an increasing support to the housing market. These policies were enacted

while the economy was booming and optimism has spread to the stock and the housing

market.

In 1916, Congress passed the Federal Farm Loan Act creating joint stock and

federal land banks with the goal of expanding mortgage availability to farmers in

all regions. Support of the housing market and financial deregulation continued until

the end of the boom: at a time when credit, including mortgage credit, was rapidly

increasing, the McFadden Act liberalized the banking sector while revising a wide

range of banking laws. Most of these revisions went into the direction of enabling

national banks to expand their lending, establish subsidiaries, reduce capital require-

ments for banks operating in certain localities, facilitate consolidations and permit

the practice of trading with bonds. The McFadden Act also increased the complexity

of the financial system without the necessary adjustment in the supervisory frame-

work. Banks were prohibited from trading in securities, but they bypassed these laws

by creating securities affiliates, which grew exponentially during the boom (see, e.g.,

White, 1990). Federal regulators did not respond to explicit concerns regarding the
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illegality and soundness of such practices. The political support of the housing boom

can be most prominently seen in Florida, where politicians had a direct hand in the

explosive growth of mortgage lenders and the deterioration of landing standards (see,

e.g., Vickers, 1994; White, 2009a).

The Great Depression led to the creation a series of regulations and agencies

that shaped the US financial landscape for decades to come. The Banking Act of

1933 established the FDIC and the Glass-Steagall legislation separated commercial

banking from investment banking. The Banking Act of 1933 also imposed restrictions

on speculations while enhancing the monitoring of these activities (section 3.a) and

regulated interests rates on deposits (so called “Regulation Q”).

The patterns described above are not unique to the US nor to modern financial

systems. For example, following one of the earliest financial crisis, South Sea Bubble

of 1720 in England, the Bubble Act imposed major restrictions on firms going public

(Harris, 1994). This overly restrictive piece of legislation survived nearly a century

before it was repealed at the height of the next major English bubble, in 1825. In turn,

the panic of 1825 led to a series of reforms that shaped the English Financial market

for a century to come. These efforts laid the grounds for a more modern financial

system in the UK (Neal, 1998).

Regulatory cycles can be observed outside of the Anglo-Saxon world. Following a

period of financial crises and instability, in early 20th century Japan enacted a series of

reforms and regulations that lasted until the 1980s (Hoshi and Kashyap, 1999). Japan

entered a period of liberalization and deregulation in the 1980s, after years of growth

and at a time when both housing and stock market were experiencing an unprece-

dented expansion. Using Haggard’s (2000) terminology, Japan’s liberalization suffered

both sins of “commission” and “omission”. On the one hand, informal regulation took

hold: Politically affiliated jusen companies (originally established for the purpose of
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providing housing credit to individuals) acquired prominence under the leadership of

former Ministry of Finance officials (Browne and Kim, 2001), before ending up at

the epicenter of the residential crisis that followed. On the other hand, there was a

deterioration in financial supervision, as illustrated by the fact that the Ministry of

Finance division in charge of regulating financial institutions was dissolved in 1984

(Amyx, 2004). As exemplified by the decision by the bank of Japan (which until the

point was not fully independent from the Ministry of Finance) to reduce interests

rates at the height of the boom, growth was more important than financial stability

in that period.

The crisis shocked the public, which denounced bailouts and limited the govern-

ment’s ability to respond to the crisis. After a long period of inaction and forbearance,

Japan’s regulatory reforms in the mid-1990s increased government’s role in securi-

ties fraud investigations, created a new framework for inspections of major banking

groups, and a new Financial Stability Authority that replaced the supervisory role of

the Ministry of Finance.

Likewise, regulatory cycles can be observed, in Ireland and Spain during the early-

and mid-2000s. Ireland went through a successful and remarkable economic transfor-

mation that started in the mid-1980s following a series of pro-market reform. The

literature strongly point to the rule of the government and its pro-cyclical stance

(see Fernandez-Villaverde et al, 2013) in causing the country’s financial crisis in the

late 2000s. Ireland adopted an increasingly lax approach to financial regulation and

supervision, built on principle-based regulation, which to some amounted to almost

no regulation at all (Clarke and Hardiman, 2012). The crisis led to a regulatory

backlash. In the aftermath of the crash, the country moved to risk-based models of

regulation, strengthened the Central Bank’s authority with the 2013 Enforcement

Act, and streamlined the Central Bank’s role in financial supervision.
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Spain followed a similar pattern. Between 2000 and 2007, real house prices grew

by 100%. While the federal government subsidized homeownership and had its own

contribution to the housing boom, real estate financial policy was very much a local

issue. The Spanish cajas were at the epicenter of the housing bubble in Spain, similar

to the jusens in Japan and the Savings & Loans in the U.S. during the 1980s. The

cajas are depository institutions similar to saving banks. A 1985 law transferred the

control of the cajas to the regional governments. Since then, was their credit increas-

ingly directed to politically motivated projects (e.g. Fernandez-Villaverde et al, 2013).

Following the creating of the Eurozone, as credit became cheaper, politicians directed

these cajas to increase mortgage lending as well as lending to developers. While the

central government was in principle sharing regulatory supervision over the cajas

with the Bank of Spain and the local authorities, no significant intervention occurred

despite growing concerns by economists about the housing bubble in the mid-2000s.

Some attribute the lack of policy response to the electoral cycle (see, e.g. Santos

2014).

The burst of the bubble led to major changes to the Spanish financial landscape.

The cajas were converted into commercial banks and placed under the supervision

of the central bank. As in other episodes around the world, supervisory powers and

compulsory oversight programs increased in strength and scope after the crisis.

2.3 The Model

In what follows we describe the model in detail. As mentioned in the introduction

other models can be used to generate such regulatory cycles. For example political

frictions can arise due to the presence of lobbying groups or the politicians’ own

ideological preferences. However, we show that such over-reaction of regulatory policy
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can be arisen in a simple model with private and asymmetric information as long as

politicians are not perfectly congruent.

A policy features a continuum of citizens and two politicians (and incumbent and

a challenger, who is not a strategic player) and lasts for one period. The period is

divided into an economic stage and an electoral stage.

2.3.1 The Economic Stage

Citizens own a continuum of firms that can be described by the behavior of two rep-

resentative agents: a banker (B) representing the banking sector and an entrepreneur

(E) representing the private sector. We assume that the private sector is arbitrarily

larger than the banking sector, and its ownership is more diffused among the citizenry.

The economic stage in three steps:

I. B starts with an endowmentK, borrowsD, allocates its total assets (A = D+K)

between a risky (share x) and a safe asset (share 1 − x), given the existing

regulation. Regulation takes the form of an upper bound on the amount of risk

x̄ ∈ [0, 1].

II. the return from the asset are realized, and B lends to E, who makes a non-

stochastic profit f per unit of investment

III. E repays B. If B has enough, he repays its lenders; otherwise, the government

steps in and pays the rest by taxing E

The safe asset yields unitary return, the risky asset can either yield a gain (return

1 + α) with probability (1 − q) or result in a loss (return 1 − ζ) with probability q.

Hence, B’s assets at the end of stage II are either A(1 +xα) or A(1−xζ). We assume

that the size of the loss, ζ is ex ante uncertain. Specifically, ζ can be either high,
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hence the bad state (ζ = ζb with probability φ) or low, the good state (ζ = ζg with

probability 1− φ).

If B is unable to repay its debt, the government bails out the banking sector

by taxing the private sector. The government transfer (or bailout) is denoted by

T (x; ζ) := max{D − A(1− xζ), 0}.

For simplicity, we assume that E pays zero interest rate on the money borrowed

from B.

The banker’s utility is given by

uB(x) =


xαA+K w.p. 1− q

max{A(1− xζ)−D, 0} w.p. q

The entrepreneur’s utility is given by

uE(x) =


f(1 + xα)A w.p. 1− q

f(1− xζ)A− T (x) w.p. q

The expected utilities are then

UB(x) = (xαA+K)(1− q) + qmax{A(1− xζ)−D, 0}

UE(x) = fA+ fxA(α(1− q)− qζ)− qT (x)

We make the following assumption:

Assumption 1

(i) the loss can wipe out equity: ζg > K
A
.

(ii) there is moral hazard problem in financial intermediation

α ∈
( q

1− q
ζb,

q

1− q
ζg

1 + f

f

)
which also requires f(ζb − ζg) < ζg.
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Assumption 1.i ensures that government bailout can be necessary, while Assump-

tion 1.ii creates a well defined regulatory problem: under both values of ζ, the banker’s

preferred level of exposure always exceeds the entrepreneur’s.

2.3.2 The Electoral Stage

The incumbent I can either be competent (tI = c) or incompetent (tI = n). Her

type is privately observed and it is common knowledge that the ex-ante probability

of having a competent incumbent is µ0). Both types obtain the same payoff, given by

U I(x; ζ) =

 1 + λV E(x; ζ) if re-elected

λV E(x; ζ) otherwise

where λ > 0 captures the extent to which politicians care about societal welfare

relative to reelection concerns.11

For simplicity, we assume that a competent type observes a fully informative signal

about the state ζ before choosing regulation, while an incompetent type only receives

a fully uninformative signal of ζ.

Consistently with our assumptions about the relative size of the private sector, we

assume that the entrepreneur E is pivotal for the outcome of election.

Before voting, the voter also receives a shock ε ∼ U
[
− 1

2ψ
, 1

2ψ

]
in favor of the

challenger. This shock ensures that the incumbent’s objective function is continuous

and differentiable in her policy choice.)

The median voter’s payoff from electing a politician (either the incumbent or a

challenger) proportional to the probability that she is competent. There are several

11The parameter λ captures an array of factors related to politicians’ intrinsic motivation
(as opposed to the desire to win an maintain office). Example include the extent to which
institutions insulate politicians from special interests, as well as the extent to which political
parties can force office-holders to internalize the long term consequences of policy-making,
as well as one’s concerns for leaving a positive legacy.
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ways to justify this assumption. The simplest is to assume the existence of a second

period without electoral incentives, which we choose not to explicitly model. Alterna-

tively, a repeated interaction with decay in expertise would generate similar patterns.

While an untried challenger has a probability µ0 of being competent, the voter

conditions her assessment of the incumbent on his implemented regulation: µI(x) =

Pr(tI = c|x). Hence, the incumbent’s winning probability is given by

π(x) = Pr(µI(x) ≥ µ0 + ε) =
1

2
+ ψµI(x)− ψµ0

Let xt(ζ) be the level of regulation chosen by a type-t incumbent under state ζ. Under

the assumptions, we must have xn = xn(ζb) = xn(ζg).

To summarize, the timing of the game is as follows:

I. Nature draws the state ζ ∈ {ζg, ζb}, and the incumbent’s and challenger’s types

(tItC) ∈ {c, n}2

II. The incumbent chooses a level of regulation x, which is publicly observed

III. The voter makes a reelection decision

IV. The economic stage takes place

V. Payoffs are realized and the game ends

Our equilibrium concept is Perfect Bayesian Equilibrium. We further restrict assess-

ments to satisfy plausible belief refinements.

2.4 Analysis

2.4.1 Financial Regulations

Claim 1 The banker’s optimal level of exposure is given by

argmaxx∈[0,x̄]U
B(x) = x̄
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Using the above utilities, we can construct V B(x̄, ζ) and V E(x̄, ζ), the indirect utilities

of E and B, as a function of regulation:

V B(x; ζ) = (xαA+K)(1− q) + qmax{A(1− xζ)−D, 0}

V E(x; ζ) = fA+ fxA(α(1− q)− qζ)− qT (x; ζ)

Claim 2 The banker’s preferred level of regulation is given by x̄B = 1, while the

entrepreneur’s is x̄E = K
ζA
< 1.

K
Aζ

1

K

V B( KAζ )

V B(1)

x

K
Aζ

1

fA

V E( KAζ )

V E(1)

x

Figure 2.2: The indirect utility of banker (B) and entrepreneur (E)

By Claims 1 and 2, the banker’s preferred regulation is x = 1, and the

entrepreneur’s is x∗(ζ) ≡ K
Aζ

(For ease of notation we denote x∗i = x∗(ζi) for

i = b, g). Given our assumptions — about the relative size of the two sectors, we can

approximate the utilitarian-optimal regulation to the Entrepreneur’s indirect utility.

Since T (x; ζ) is a convex function, the ex-ante socially optimal regulation takes a

bang-bang form:12

Lemma 1 There exists φ such that

xe = arg maxE{V E(x; ζ)} =

 x∗g if φ ≤ φ

x∗b otherwise
12It is easy to show that as long as the E’s weight in the social welfare function is large

enough, Lemma 1 below remains unchanged.
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We denote a strategy profile in which xc(ζ) = x∗(ζ) and xn = xe as a constrained

optimum: each incumbent chooses the socially optimal level of regulation conditional

on her information.

2.4.2 Policy Making

We begin with a technical Lemma, which establishes that the social value of deregu-

lating is higher when the downside risk is lower.

Lemma 2 The function V E has increasing differences in (x,−ζ)

This Lemma plays a key role in the proof of the following result. Let

R(φ, x) ≡ E{V E(x̄e(φ); ζ)} − E{V E(x; ζ)} − ψ

λ
= 0 (2.1)

implicitly define the maximal amount of regulatory inefficiency that an n-type would

be willing to impose on the economy in order to get elected.

Lemma 3 There exist φl and φh with φ ∈ [φl, φh] such that, in a separating equilib-

rium in which xn = xe(φ)

(i) when φ < φl, the competent type under-regulates in good times and chooses the

socially optimal regulation in bad times: xc(ζg) > x∗g and xc(ζb) = x∗b .

(ii) when φ ∈ [φl, φh], the competent type under-regulates in good times and over-

regulates in bad times: xc(ζg) > x∗g and xc(ζb) < x∗b .

(iii) when φ > φh, the competent type chooses the socially optimal regulation in good

times and over-regulates in bad times: xc(ζg) = x∗g and xc(ζb) < x∗b .

The previous Lemma implies that the constrained optimum cannot be implemented

as an equilibrium of this game:
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Corollary 1 The constrained optimum cannot be supported as an equilibrium out-

come

Lemma 3 also implies that when the incumbent’s policy motivation is large enough

compared to the electoral importance of a politician’s reputation, one can sustain

a separating equilibrium in which competent politicians systematically over-react to

their private information in order to signal competence. In the following proposition

xcb(φ) and xcg(φ) are the two solutions to equation (2.1).

Proposition 1 When λ is not too small relative to ψ, there exists a separating equi-

librium in which the non-competent type chooses the ex-ante optimal policy xn =

xe(φ), and the competent type either over-regulates, under-regulates, or both: xc(ζb) =

min{xcb(φ), x∗b}, and xc(ζg) = max{xcg(φ), x∗g}.

Proposition 2 When λ is not too large relative to ψ, there exists a pooling equi-

librium in which both types choose the ex-ante optimal level of regulation, that is

xe(φ) = x∗b + (x∗g − x∗b)1{φ ≤ φ}.

We would like to emphasize a point made earlier on refinement of equilibria in

our model. The pooling equilibrium fails standard refinements (such as Intuitive Cri-

terion), based on the idea that a competent type has always more to gain (in terms

of policy payoffs) from switching to the other possible optimal level of regulation, i.e.

x∗b under good times or vice versa. Moreover, in pooling equilibrium regulatory cycle

is mainly driven by informational frictions (as opposed to political economy frictions

in separating equilibrium) and as a result there is no over-shooting of regulation for

both under- and over-regulation.
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2.4.3 Discussion

In this model, the optimal-ex-ante regulation is aligned with the voter’s prior about

the size of the loss, and is one of the two ex-post optimal ones: when the voter is opti-

mistic (φ ≤ φ) the ex-ante optimal regulation coincides with the optimal regulation

under the good state (x∗g); when the voter is pessimistic (φ > φ), the ex-ante optimal

regulation coincides with the optimal regulation under the bad state (x∗b). This is a

focal point for a pooling equilibrium, since politicians also care about choosing the

socially optimal policy. When the realization of the state goes against the voter’s prior,

it is easier for the competent type to separate from the non-competent one precisely

because the latter is more reluctant to deviate from optimal ex-ante policy (indeed,

when φ /∈ [φl, φh], the c-type can choose the ex-post optimal regulation without fear of

being imitated by the n-type). However, when the state confirms the voter’s prior, the

competent type cannot distinguish herself from the non-competent type by choosing

the ex-post optimal regulation. As long as she does care about reelection (λ 6= ∞)

she has always an incentive to ‘overshoot’ regulation in order to signal confidence in

his expertise.

How much will the competent type overshoot? As long as λ is not too small,

there are many regulation level that constitute a credible signal (in the sense that

the n-type, who does not know the state, prefers to reveal his type rather than face

the risk of choosing a catastrophic policy). Under a large set of standard equilibrium

refinement, the competent type will choose the least inefficient level of regulation that

allows her to credibly signal her competence.

The source of credibility lies in the inability of the other type to observe the state.

This exposes her to the risk of a complete mismatch between policy and state. The

condition is that the policy payoff—as a function of the regulation level and state—
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exhibits increasing differences: the social cost of over-regulation and under-regulation

increase in the distance from the true state. The economic loss from going above the

ex post “high” optimal regulation x∗b is larger when the state is actually ζg, because

the size of the “choke-off” is actually larger than under state ζb.

Intuitively, when the everyone is pessimistic and the competent type knows that

the state is indeed bad, he will over-regulate, thereby exposing the economy to a risk

of choking large enough for an uninformed policymaker to be unwilling to take it.

Similarly, when everyone is optimistic and the competent type knows that the state

is indeed good, he will under-regulate, thereby exposing the economy to a risk of crisis

large enough for an uninformed policymaker to be unwilling to take it.

When the prior is close to the point in which an uninformed policymaker is indif-

ferent between the two ex-post optimal levels (φ ∈ [φl, φh]), the n-type might have an

incentive to imitate both regulation levels adopted by the c-type, who is then forced

to always over-shoot in order to distinguish himself.

2.4.4 Comparative Statics

In this part we study how our equilibrium outcome changes when some parame-

ters corresponding to state of the economy change. At first we examine the relation

between equilibrium level of regulation and probability of the bad state of the economy

(φ).

Claim 3 In a separating equilibrium, the competent type’s regulation in good times,

xcg(φ), and in bad times, xcb(φ), are decreasing for all φ in [0, φh] and [φl, 1], respec-

tively.
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φl φ φh

x∗b

x∗g

xcg(φ)

ex-ante optimal
level of regulation
xcb(φ)

Figure 2.3: Equilibria

Figure 2.3 illustrates the relation between xc and φ that is established in Claim

3.13 Intuitively, for level of regulation that c-type chooses in good times (the blue line)

when the probability of bad state is very low (φ << φl), voters are very optimistic

about the economy and a non-competent politician finds it less costly to imitate the

competent type as he is somewhat more certain about state of the economy, hence a

c-type needs to under-regulate even more to discourage the n-type to pool with her.

As φ increases uncertainty increases and n-type finds it more costly to imitate c-type

and hence xc(φ) is decreasing.

Claim 4 φ, φl and φh are all decreasing in q. φh is decreasing faster than φ while φl

is decreasing slower than φ.

In order to motivate Claim 4, note that q is the voter’s overall confidence (trust)

in the economy. As trust in the economy goes down, the φ’s should go down, which
13It can be shown that xcg(φ) is convex while xcb(φ) is concave.
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means that over-regulation becomes all things equal more likely to occur. Moreover,

as next claim shows, when confidence in the economy fades, regulation would be

tightened all things equal.

Claim 5 In a separating equilibrium, the competent type’s regulation in good times,

xcg(φ), and in bad times, xcb(φ), are decreasing in q.

While Claim 3 shows the relation between equilibrium level of regulation and the

probability of bad state, Claim 5 establishes the correlation between regulation level

and the probability of loss in an economy. Intuitively, in case of over-regulation, as

the probability of loss (q) increases, people are more likely to be pessimistic about the

economy (by Claim 4) and hence regulation is even more amplified by the fact that

competent type needs to over-regulate more to prevent incompetent one to imitate

her policy. For under-regulation, as probability of loss increases the incompetent type

finds it more costly to pool with competent one and hence a competent incumbent

can under-regulate less.

2.5 Conclusion

While procyclicality has been a conspicuous feature of U.S. financial regulatory policy

in the last two decades, financial regulation—both in the U.S. and elsewhere—has

been procyclical for centuries. At the very least, this policy is inefficient ex post.

However, real-time reactions by experts, commentators (and sometimes regulators)

suggest that it was also perceived as inefficient ex ante. At the root of these ineffi-

ciencies are policy-makers’ incentives. In line with this idea, this paper studies how

reelection concerns shape financial regulation. We show that under natural assump-

tions skilled elected officials have an incentive to posture, which leads their regula-

tory choices to display excessive volatility, consistently with what we observe. While
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changes in public sentiment can generate cycles, political posturing can significantly

amplify these cycles. The presence of less skilled (i.e., less informed) politicians can

lead the more skilled politicians to want to purposely deviate from the optimal level

by overreacting to public sentiment. While our model is based on electoral motives,

similar results can be obtained in the absence of electoral considerations: all we need

is policymakers to care about their reputation. As an alternative, the presence of

special interest groups and lobbying groups advocating pro-banking policies can be

modeled to explain the amplified regulatory cycles. Another important extension to

our work is formulating a dynamic model of regulatory cycles, we believe that further

insights could be gained by studying the dynamics of regulatory stance, the politi-

cians’ re-election incentives in a dynamic setting, and how public sentiments evolve

over time.

Our findings have implications for policy making in financial regulation. They

suggest that changes in the regulatory framework—specifically, changes in the balance

of power between regulators and politicians, or a more transparent communication

between the two—might be beneficial. This is supported by anecdotal evidence from

countries that rank high on transparency (e.g., Sweden). We leave such analysis for

future research.
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Table A.1: Variable definitions and descriptive statistics in year 2013.

Variable Definition Mean St.Dev Min–Max

CMQ Total no. of relevant courses to a
person’s occupation

4.33 6.15 0 – 31

Total Number of Irrelevant
Courses

Total number of college courses
taken by the student at the under-
graduate level that are not matched
to their occupation

50.32 13.58 19 – 100

Log Wages Log of annual wages and salaries 10.53 0.94 6.84 – 11.98

Full Time Works more than 40 wks per yr and
at least 35 hours per wk

0.81 0.40 0 – 1

Experience Number of years worked at an
employee-type job since age 20

9.40 2.36 0.50 – 14.02

Female 0.56 0.50 0–1

Race Individual’s race categories

White 0.72 0.45 0 – 1
Black 0.15 0.36 0 – 1
Hispanic 0.13 0.33 0 – 1

Married 0.53 0.50 0 – 1

Number of Children Number of household members
under the age of 18

0.83 1.06 0 – 5

Urban Residence in an urban area 0.84 0.36 0 – 1

Associate Whether individual received an
Associate’s degree before getting
his/her Bachelor’s

0.12 0.33 0 – 1

ASVAB Score Combined ASVAB math and verbal
score percentage

67.36 22.20 6.62 – 100

Mother’s Highest Grade Highest grade completed by indi-
vidual’s biological mother, range is
from 1 for first grade to 20 for eight
years of postsecondary education or
more

13.79 2.87 2 – 20

Note: Total number of complete observations is 425. The data only includes those who
hold a bachelor’s degree in 2013 and are included in the PSTRAN transcript study of
NLSY97. We also limit the sample to those who are not in graduate school in the year
2013 and are employed. Major and occupation categories are summarized in Tables A.4
and A.5 in Appendix A.
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Table A.2: Comparison of the sample used in the analysis and the NLSY97 popula-
tion with bachelor’s degree in 2013

Panel A: Sample used in the study

Statistic N Mean St. Dev. Min Max

Annual earnings 425 48,109 28,631 936 160,009
Female 425 0.56 0.50 0 1
Experience 425 9.40 2.36 0.50 14.02
Full-time 425 0.81 0.40 0 1
Black 425 0.15 0.36 0 1
Hispanic 425 0.13 0.33 0 1
Associate Degree 425 0.12 0.33 0 1

Panel B: The NSLY97 population with bachelor’s degree

Statistic N Mean St. Dev. Min Max

Annual earnings 1,194 43,456 33,262 0 306,250
Female 1,194 0.56 0.50 0 1
Experience 1,194 8.98 2.51 0.46 14.04
Full-time 1,194 0.72 0.45 0 1
Black 1,194 0.18 0.38 0 1
Hispanic 1,194 0.15 0.36 0 1
Associate Degree 1,194 0.14 0.35 0 1

Note: Panel (A) includes those in the NLSY97 study with bachelor’s degree (and not
above) in 2013 who participated in the transcript (PSTRAN) study. Those who identified
“other” as their race are dropped from the sample. Outliers in the matching score and log
of annual wages are removed from the sample. Panel (B) includes those in the NLSY97
study with bachelor’s degree. Those who identified “other” as their race are dropped.
Data in both years are from 2013. Experience is in years and full-time is a binary variable
indicating whether the person works full-time. Associate is a binary variable indicating
whether a person has an associate degree.
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Table A.3: Regression of the log of annual wages on the matching score for years
2008 and 2013 for those with bachelor’s degree and beyond

2008 2013

(1) (2)

CMQ 0.017∗∗∗ 0.015∗∗∗

(0.006) (0.004)
# Irrelevant Courses −0.007∗∗ −0.004∗

(0.004) (0.002)
Female −0.135∗ −0.075

(0.077) (0.064)
Experience 0.029 0.031

(0.020) (0.019)
Full-time 1.562∗∗∗ 1.381∗∗∗

(0.127) (0.121)
Black 0.145 0.072

(0.105) (0.108)
Hispanic 0.140 0.140∗

(0.138) (0.080)
Mater’s Degree 0.296∗∗ 0.056

(0.123) (0.074)
Ph.D. Degree 0.833∗∗∗ 0.118

(0.109) (0.198)
Professional Degree 0.783∗∗∗ 0.704∗∗∗

(0.203) (0.174)
Constant 8.382∗∗∗ 8.886∗∗∗

(0.432) (0.332)

Observations 475 564
Adjusted R2 0.491 0.431

Note: The dependent variable is log of annual wages. The matching score is defined as
the total number of relevant courses to a person’s occupation. The matching scores are
for those who have a bachelor’s degree in that year or above in that year. Experience
is is years. Full-time is a binary variable indicating whether a person works full-time or
not. All individuals in the sample work at a job either part-time or full-time since an
occupation title is required to be able to calculate the matching score. The base category
for race is white. Professional degree holders are those individuals with MD, JD or DDS.
Other covariates used are tenure measuring the number of weeks worked at the current
employee-type job, a binary indicator for whether a person has an associate degree,
ASVAB score, mother’s education, marital status, number of children in the household,
and a binary indicator for whether the person lives in rural or urban areas. The base
category for education is those with bachelor’s degree.
* p < 0.10, ** p < 0.05, *** p < 0.01. Standard errors are robust.
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Table A.4: Definition of major categories

Major Categories Majors

Arts Visual and Performing Arts

Humanities Foreign Languages, Literature, and Linguistics; Family and Consumer
Sciences/Human Sciences; English Language and Literature/Letters;
Liberal Arts and Sciences, General Studies and Humanities; Library Sci-
ence; Multi/Interdisciplinary Studies; Philosophy and Religious Studies;
Theology and Religious Vocations; History

Social Sciences and
Communications

Area, Ethnic, Cultural, Gender, and Group Studies; Communication,
Journalism, and Related Programs; Psychology; Social Sciences

Science, Technology,
Engineering, and Math-
ematics

Agriculture, Agriculture Operations, and Related Services; Natural
Resources and Conservation; Communications Technologies/Technicians
and Support Services; Computer and Information Sciences and Sup-
port Services; Engineering; Engineering Technologies and Engineering-
Related Fields; Biological and Biomedical Sciences; Mathematics and
Statistics; Military Technologies and Applied Sciences; Science and Tech-
nologies/Technicians; Architecture and Related Services

Business and Manage-
ment

Business, Management, Marketing, and Related Support Services

Professionals Personal and Culinary Services; Education; Legal Professions and
Studies; Parks, Recreation and Leisure Studies; Basic Skills and Devel-
opmental/Remedial Education; Citizenship Activities; Health-Related
Knowledge and Skills; Interpersonal and Social Skills; Leisure and
Recreational Activities; Personal Awareness and Self-Improvement;
Physical Sciences; Homeland Security, Law Enforcement, Firefighting
and Related Protective Services; Public Administration and Social
Service Professions; Construction Trades; Mechanic and Repair
Technologies/Technicians; Precision Production; Transportation and
Materials Moving; Health Professions and Related Programs; High
School/Secondary Diplomas and Certificates; Other majors

Note: Classifications by authors and are based on College Course Map.
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Table A.5: Definition of occupation categories

Occupation Categories Occupations

Management/Business Management occupations; Business and financial operations occupations

Computer and mathe-
matical occupations

Computer scientists and systems analysts; Network systems and data
analysts; Mathematicians; Statisticians

Architecture and engi-
neering occupations

Architects, except naval; Engineers; Engineering technicians, except
drafters

Life, physical, and social
science occupations

Agricultural and food scientists; Biological scientists; Medical scientists;
Astronomers and physicists; Chemists and materials scientists; Environ-
mental scientists and geoscientists; Physical scientists; Economists; Psy-
chologists; Sociologists

Community and social
services occupations

Counselors; Social workers; Religious workers

Legal occupations Lawyers; Judges, magistrates, and other judicial workers; Paralegals and
legal assistants

Education, training,
and library occupation

Teachers; Archivists, curators, and museum technicians; Librarians;
Library technicians; Teacher assistants

Arts, design, entertain-
ment, sports, and media
occupations

Artists and related workers; Actors; Producers and directors; Athletes,
coaches, umpires, and related workers; Dancers and choreographers;
News analysts, reporters and correspondents; Writers and authors; Mis-
cellaneous media and communication workers

Healthcare practitioner
and technical occupa-
tions

Dentists; Dietitians and nutritionists; Pharmacists; Physicians and sur-
geons; Physical therapists; Health diagnosing and treating practitioners

Service occupations Healthcare support occupations; Protective service occupations; Food
preparation and serving related occupations; Building and grounds
cleaning and maintenance occupations; Personal care and service occu-
pations

Sales and office occupa-
tions

Sales and related occupations; Office and administrative support occu-
pations

Natural resources, con-
struction, and mainte-
nance occupations

Farming, fishing, and forestry occupations; Construction and extraction
occupations; Installation, maintenance, and repair occupations

Production and trans-
portation occupations

Production occupations; Transportation and material moving occupa-
tions

Armed Forces

Note: Classifications based on Census 2002 Occupational categories, with Standard Occu-
pational Classification (2000 SOC).
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Proof of Claim 1. The banker wants to maximize his expected utility, hence

max
0≤x≤x̄

{
(xαA+K)(1− q) + q max{A(1− xζ)−D, 0}

}
There are two cases to be considered:

(i) A(1− xζ)−D > 0 (that is T (x; ζ) = 0)

then the banker’s expected utility becomes xA(α(1 − q) − qζ) + K. By assumption

α > q
1−q ζ, which implies that UB(x) is strictly increasing.

(ii) A(1− xζ)−D ≤ 0 (that is T (x; ζ) > 0)

in this case we have UB(x) = (xαA+K)(1− q), which is again strictly increasing.

Proof of Claim 2. By claim 1, we know that UB(x) is strictly increasing and does not

depend directly on x̄. By the envelope theorem, we must then have ∂V B

∂x̄ > 0. Indeed, we

can directly verify that

∂V B

∂x̄
=


(1− q)αA− qAζ if x̄ < K

Aζ

(1− q)αA if x̄ > K
Aζ

which implies that x̄B = 1 (see Figure 2.2, left). For the entrepreneur again we can consider

two cases: T (x̄) = 0 and T (x̄) > 0. Note that T (x̄) > 0 iff x̄ > K
Aζ . Hence, we can write

∂V E

∂x̄
=


fA(α(1− q)− qζ)− qAζ if x̄ > K

Aζ

fA(α(1− q)− qζ) if x̄ < K
Aζ

By Assumption 1.ii, V E(x̄; ζ) is decreasing when x̄ < K
Aζ and increasing when x̄ > K

Aζ

(Figure 2.2, right).
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Proof of Lemma 1. First, when x̄ > K
Aζg

(which implies x̄ > K
Aζb

), hence

∂ E{V E(x̄; ζ)}
∂x̄

= fAα(1− q)− qA[φζb + (1− φ)ζg](1 + f)

< fAα(1− q)− qAζg(1 + f) < 0

where the first inequality follows from the fact that ζg < ζb and second inequality follows

from Assumption 1. Thus, E{V E(x̄; ζ)} is a decreasing linear function of x̄ in the interval

[ KAζg , 1]. This implies that any x̄ > K
Aζg

cannot be optimal for the voter.

Second, when K
Aζb

< x̄ (which implies K
Aζg

< x̄), we have

∂ E{V E(x̄; ζ)}
∂x̄

= fAα(1− q)− fAq[φζb + (1− φ)ζg]

> fAα(1− q)− fAqζb > 0

again the first inequality is because ζb > ζg and the second one comes from Assumption 1.

Similarly any x̄ ∈ [0, K
Aζb

) cannot be optimal.

Finally, when K
Aζb

< x̄ < K
Aζg

. We show that E{V E(x̄; ζ)} is not a monotone function

however it’s continuous, and depending on φ it reaches its maximum either at x̄∗l or at x̄∗h.

then we can write

∂ E{V E(x̄; ζ)}
∂x̄

= fAα(1− q)− fAq[φζb + (1− φ)ζg]− qAφζb

We define φ as the unique root of the derivative above:

∂ E{V E(x̄; ζ)}
∂x̄

= 0 =⇒ φ =
fα(1− q)− fqζg
qζb + fq(ζb − ζg)

∈ (0, 1)

Since the derivative is decreasing in φ we can write

φ < φ → ∂ E{V E(x̄; ζ)}
∂x̄

> 0

φ > φ → ∂ E{V E(x̄; ζ)}
∂x̄

< 0

In the first case, φ < φ, voter is optimistic about the economy and prefers higher risk-taking

(so lower regulation level), and hence x̄∗g = K
Aζg

, while in the second case he prefers x̄∗b = K
Aζb

as he is pessimistic about state of the economy.
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Proof of Lemma 2. Let (ζ ′) = V E(x′, ζ ′)− V E(x, ζ ′); we need to show that, for every

tuple (x′, x, ζ ′, ζ), with x′ > x and ζ ′ < ζ, we have

(ζ ′)− (ζ) > 0

Since V E is not everywhere differentiable, we need to consider several possible cases,

depending on how x′ and x compare to K
Aζ and K

Aζ′ (where
K
Aζ <

K
Aζ′ ). Using the definition

of V E , we can conveniently re-write (ζ ′)− (ζ) as

fAq(ζ − ζ ′)(x′ − x)− qT (x′, ζ ′) + qT (x, ζ ′) + qT (x′, ζ)− qT (x, ζ)

where T (x, ζ) = max{−K +Axζ, 0}.

1. x > K
Aζ′ , then (ζ ′)− (ζ) = fAq(ζ − ζ ′)(x′ − x) + qA(x′ − x)(ζ − ζ ′) > 0

2. x′ > K
Aζ′ > x > K

Aζ , then (ζ ′)−(ζ) = fAq(ζ−ζ ′)(x′−x)+qAx′(ζ−ζ ′)+qK−qAxζ > 0,

since K > Axζ ′ implies that qK − qAxζ > qAxζ ′ − qAxζ

3. x′ > K
Aζ′ >

K
Aζ > x, then (ζ ′)− (ζ) = fAq(ζ − ζ ′)(x′ − x) + qAx′(ζ − ζ ′) > 0

4. K
Aζ′ > x′ > K

Aζ > x, then (ζ ′) − (ζ) = fAq(ζ − ζ ′)(x′ − x) + qAx′ζ − qK > 0, since

x′ > K
Aζ

5. K
Aζ′ > x′ > x > K

Aζ , then (ζ ′)− (ζ) = fAq(ζ − ζ ′)(x′ − x) + qAζ(x′ − x) > 0

6. K
Aζ > x′, then (ζ ′)− (ζ) = fAq(ζ − ζ ′)(x′ − x) > 0

This completes the proof.

Proof of Lemma 3. From Lemma 1, we know that xe(φ) = x∗b + (x∗g − x∗b)1{φ ≤ φ}.

Suppose that there exists a separating (Perfect Bayesian) equilibrium in which xn = xe(φ).

It must be that (1) both xc(ζb) and xc(ζg) differ from xn (2) no candidate has an incentive to

deviate to a different policy, and (3) beliefs are derived from Bayes Rule whenever possible.

A system of beliefs that satisfies requirement (3) is given by

µI(x) = 1
{
x ∈ {xc(ζb), xc(ζg)}

}
.
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The implied reelection probability as a function of one’s platform is then P (x) = 1
2 +ψ(1

{
x ∈

{xc(ζb), xc(ζg)}
}
− µ0). In what follows W t stands for expected utility of an incumbent of

type t = {c, n}. Let us now consider the incentive compatibility conditions associated with

the competent type. Since ∀ x /∈ {xc(ζb), xc(ζg)}, P (x) = P (xc(ζb)) − ψ = P (xc(ζg)) − ψ,

we need to verify that, (i) for each state ζ, a c-type does not prefer to switch to his other

equilibrium regulation level:

W c(xc(ζb); ζb) ≥W c(xc(ζg); ζb) =⇒ V E(xc(ζb); ζb) ≥ V E(xc(ζg); ζb) (B.1)

W c(xc(ζg); ζg) ≥W c(xc(ζb); ζg) =⇒ V E(xc(ζg); ζg) ≥ V E(xc(ζb); ζg) (B.2)

and (ii) for each state, the c-type does not prefer to switch to the optimal level of regulation

under that state:

W c(xc(ζb); ζb) ≥W c(x∗b ; ζb) =⇒ V E(xc(ζb); ζb) +
ψ

λ
≥ V E(x∗b ; ζb) (B.3)

W c(xc(ζg); ζg) ≥W c(x∗g; ζg) =⇒ V E(xc(ζg); ζg) +
ψ

λ
≥ V E(x∗g; ζg) (B.4)

Finally, we need the non-competent type to be unwilling to pool with the competent type

on either state-contingent regulation:

Wn(xn; ζ) ≥Wn(xc(ζb); ζ) =⇒ E{V E(x̄e(φ); ζ)} ≥ E{V E(xc(ζb); ζ)}+
ψ

λ
(B.5)

Wn(xn; ζ) ≥Wn(xc(ζg); ζ) =⇒ E{V E(x̄e(φ); ζ)} ≥ E{V E(xc(ζg); ζ)}+
ψ

λ
(B.6)

We consider the case of φ ≤ φ and of φ > φ separately.

Good times (φ ≤ φ) In this case xn = x∗g. First, we characterize φl as the value of φ below

which the n-type has no incentive to choose xc(ζb). Since xc(ζb) ∈ [0, x∗b ] and E{V E(x; ζ)}

is strictly increasing in [0, x∗b ], a sufficient condition for (B.5) to hold is

φV E(x∗g; ζb) + (1− φ)V E(x∗g; ζg) ≥ φV E(x∗b ; ζb) + (1− φ)V E(x∗b ; ζg) +
ψ

λ

which is is equivalent, after rearranging, to

φ ≤ φ− ψ

λ(x∗g − x∗b)[fAq(ζb − ζg) + qAζb]
≡ φl
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Note that φl is always less than φ and is positive if λ is not too small relative to ψ.

Case 1: really good times (φ ≤ φl) In this case, (B.5) is then automatically satisfied,

and the individually rational choice for a c-type under state ζb is xc(ζb) = x∗b . Since xc(ζb) =

x∗b = arg maxx∈[0,1] V
E(x, ζb), it must be that (B.1) and (B.3) are satisfied – here (B.3) is

satisfied with equality (the c-type has no incentive to deviate from x∗b under ζb). Moreover,

xc(ζg) solves (2.1) and hence (B.6) is satisfied with equality. We need to show that xc(ζg) >

x∗g. To show this note that R(φ, x∗g) < 0 and

R(φ, 1) = E{V E(x∗g; ζ)} − E{V E(1; ζ)} − ψ

λ
> E{V E(x∗g; ζ)} − E{V E(x∗b ; ζ)} − ψ

λ
> 0

where the first inequality follows from the fact that E{V E(x∗b ; ζ)} > E{V E(1; ζ)} and

the second inequality follows from φ ≤ φl. Since R(φ, x) is continuous and monotone

in the interval [x∗g, 1] then by Intermediate Value Theorem ∃! xc(ζg) ∈ [x∗g, 1] such that

R(φ, xc(ζg)) = 0.

What is left to show is that when xc(ζg) is the unique solution of (2.1) in [x∗g, 1], condition

(B.2) and (B.4) are satisfied. We verify that (B.4) holds in two steps: first, we show that

E{V E(x∗g; ζ)} − E{V E(xc(ζg); ζ)} > V E(x∗g; ζg)− V E(xc(ζg); ζg) (B.7)

is equivalent to V E having increasing differences in (x,−ζ). Notice that

E{V E(x∗g; ζ)} − E{V E(xc(ζg); ζ)} = φ(V E(x∗g; ζb)− V E(xc(ζg); ζb))

+(1− φ)(V E(x∗g; ζg)− V E(xc(ζg); ζg))

hence, (B.7) is equivalent to V E(xc(ζg); ζb) − V E(x∗g; ζb) < V E(xc(ζg); ζg) − V E(x∗g; ζg).

Second, increasing differences follow from Lemma 2. Finally, we need to show that (B.2)

holds—that the c-type does not prefer to switch from xc(ζg) to xc(ζb) = x∗b in state ζg.

Notice that conditions φ ≤ φl and the definition of xc(ζg) generate the following system

φ(V E(x∗g; ζb)− V E(x∗b ; ζb)) + (1− φ)(V E(x∗g; ζg)− V E(x∗b ; ζg)) ≥
ψ

λ

φ(V E(x∗g; ζb)− V E(xc(ζg); ζb)) + (1− φ)(V E(x∗g; ζg)− V E(xc(ζg); ζg)) =
ψ

λ
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combining the two equations yields

φ(V E(x∗b ; ζb)− V E(xc(ζg); ζb)) + (1− φ)(V E(x∗b ; ζg)− V E(xc(ζg); ζg)) ≤ 0

which can only hold if V E(x∗b ; ζg)− V E(xc(ζg); ζg) < 0.

Case 2: somewhat good times (φ ∈ [φl, φ]) In this case, xc(ζb) and xc(ζg) both

solve E{V E(x∗g; ζ)} − E{V E(x; ζ)} = ψ
λ , which automatically implies that (B.5) and (B.6)

hold (that is, the n-type is indifferent between x∗g and both platforms chosen by the c-type).

We can again use Intermediate Value Theorem to prove existence and uniqueness of xc(ζb)

and xc(ζg) in intervals [0, x∗b ] and [x∗g, 1], respectively. To show that (B.4) holds, we use the

same strategy as before: invoke Lemma 2 and show that increasing differences implies that

E{V E(x∗g; ζ)} − E{V E(xc(ζg); ζ)} > V E(x∗g, ζg) − V E(xc(ζg), ζg). To see why (B.3) holds,

instead, notice that since φ ≤ φ, E{V E(x∗g; ζ)} ≥ E{V E(x∗b ; ζ)}. Hence,

ψ

λ
≥ E{V E(x∗b ; ζ)} − E{V E(xc(ζb); ζ)} = φ(V E(x∗b ; ζb)− V E(xc(ζb); ζb))

+(1− φ)(V E(x∗b ; ζg)− V E(xc(ζb); ζg))

> V E(x∗b ; ζb)− V E(xc(ζb); ζb),

where the last inequality follows from increasing differences: V E(x∗b ; ζb) − V E(xc(ζb); ζb) <

V E(x∗b ; ζg) − V E(xc(ζb); ζg) (recall that x∗b > xc(ζb)). What remains to do is to verify that

(B.1) and (B.2) hold, that is the c-type prefers xc(ζb) to xc(ζg) in state ζb, and xc(ζg) to xc(ζb)

in state ζg. First, we show that they either both holds, or neither holds: since they solve the

same ex-ante indifference condition, we must have E{V E(xc(ζb); ζ)} = E{V E(xc(ζg); ζ)},

which can be rewritten as

φ(V E(xc(ζb); ζb)− V E(xc(ζg); ζb)) = (1− φ)(V E(xc(ζg); ζg)− V E(xc(ζb); ζg))

Next, we show that V E(xc(ζg); ζg) − V E(xc(ζb); ζg) > 0, that is (B.2) holds (and so does

(B.1)). Substituting ψ
λ from (B.5) into (B.4) yields

V E(xc(ζg); ζg) ≥ V E(x∗g; ζg)− E{V E(x∗g; ζ)}+ E{V E(xc(ζb); ζ)}

= φ(V E(x∗g; ζg)− V E(x∗g; ζb)) + φV E(xc(ζb); ζb) + (1− φ)V E(xc(ζb); ζg)
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which implies

V E(xc(ζg); ζg)− V E(xc(ζb); ζg) ≥ φ
[
V E(x∗g; ζg)− V E(xc(ζb); ζg)

−(V E(x∗g; ζb)− V E(xc(ζb); ζb))
]

≥ 0,

where the last inequality follows from increasing differences, since V E(x∗g; ζg)−V E(xc(ζb); ζg)−

(V E(x∗g; ζb)− V E(xc(ζb); ζb)) > 0.

Bad times (φ > φ) We omit the proof for the case in which φ ≥ φ, since it fol-

lows the same logic of the case of good times, with the only difference that φh solves

E{V E(x∗b ; ζ)} ≥ E{V E(x∗g; ζ)}+ ψ
λ , which is equivalent to

φ+
ψ

λ(x∗g − x∗b)[fAq(ζb − ζg) + qAζb]
≡ φh.

Proof of Proposition 1. Follows directly from Lemma 3. The requirement of λ being

not too small ensures that equation (2.1) has always an interior solution.

Proof of Proposition 2. In a pooling equilibrium, depending on φ, both types of

politician choose the same level of regulation: xe(φ) = x∗b + (x∗g − x∗b)1{φ ≤ φ}. We need

to argue that (1) neither types of politician have any incentive to deviate and (2) beliefs

follow Bayes Rule whenever possible. The following system of beliefs satisfies the second

requirement:

µI(x, φ) = µ01
{
x∗b + (x∗g − x∗b)1{φ ≤ φ}

}
.

If the implemented level of regulation is in line with the voter’s belief (prior) about the state

of the economy, then by Bayes Rule µI = µ0, otherwise µI = 0. The implied re-election

probability can be written as P (x, φ) = 1
2 +ψµ0

(
1
{
x∗b + (x∗g −x∗b)1{φ ≤ φ}

}
− 1
)
. Next, we
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need to verify that (i) c-type has no incentive to deviate to other level of regulations:

W c(xe(φ); ζb) ≥W c(x; ζb) (B.8)

W c(xe(φ); ζg) ≥W c(x; ζg) (B.9)

and similarly (ii) n-type does not prefer to deviate from the equilibrium level of regulation:

Wn(xe(φ); ζ) ≥Wn(x; ζ) (B.10)

As before, W t stands for expected utility of politician of type t = {c, n} from election

outcome. We argue that the above inequalities are satisfied by considering two cases: (φ ≤ φ)

and (φ > φ).

Good times (φ ≤ φ) In this case xe(φ) = x∗g. Note that when a c-type condition observes

ζg, (B.9) always holds. However, when she observes ζb, her most preferred level of regulation

would be x∗b . Hence, (B.8) will hold if

λ

ψ
V E(x∗g; ζb) ≥ −µ0 +

λ

ψ
V E(x∗b ; ζb) (B.11)

We also need to show that the n-type would not deviate from xe(φ) = x∗g. Incentive com-

patibility condition for n-type (B.10) can be written as

λ

ψ
E{V E(x∗g; ζ)} ≥ −µ0 +

λ

ψ
E{V E(x; ζ)}

Lemma 1 guarantees that the above inequality is satisfied.

Bad times (φ > φ) In this case xe(φ) = x∗b and the proof is similar to previous case. For

a c-type if she observes the state ζb then condition (B.8) is already satisfied. However, if the

observed state is ζg then the most desirable level of regulation is x∗g. As before (B.9) holds if

λ

ψ
V E(x∗b ; ζg) ≥ −µ0 +

λ

ψ
V E(x∗g; ζg) (B.12)

For n-type invoking Lemma 1 suffices to show (B.10) holds.

Last, we can argue that there is a range for λ in which a pooling equilibrium exists in

which both types of politician chooses a same level of regulation depending on φ. Putting
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together (B.11) and (B.12) we have

λ

ψ
≤ min

{ µ0

V E(x∗b ; ζb)− V E(x∗g; ζb)
,

µ0

V E(x∗g; ζg)− V E(x∗b ; ζg)

}

Proof of Claim 3. Let φ < φ, then by Lemma 3 and (1) we can write the following

identity

E{V E(x∗g; ζ)} − E{V E(xcg(φ); ζ)} − ψ

λ
≡ 0

By Implicit Function Theorem we have

dxcg(φ)

dφ
=

(
V E(x∗g; ζb)− V E(xcg; ζb)

)
−
(
V E(x∗g; ζg)− V E(xcg; ζg)

)
φ
∂V E(xcg ;ζb)

∂x + (1− φ)
∂V E(xcg ;ζg)

∂x

< 0 (B.13)

where the inequality follows from two facts: first, by claim 2, the denominator of (B.13) is

negative. The numerator can be rewritten as

V E(x∗g; ζb)− V E(xcg; ζb)− V E(x∗g; ζg) + V E(xcg; ζg) = qA(xcg − x∗g)[f(ζb + ζg) + ζb − ζg] > 0

Next let φ < φ < φh, applying the IFT again

dxcg(φ)

dφ
=

(
V E(x∗b ; ζb)− V E(xcg; ζb)

)
−
(
V E(x∗b ; ζg)− V E(xcg; ζg)

)
φ
∂V E(xcg ;ζb)

∂x + (1− φ)
∂V E(xcg ;ζg)

∂x

< 0

similarly, the denominator is negative and the numerator is simplified to

V E(x∗b ; ζb)− V E(xcg; ζb)− V E(x∗b ; ζg) + V E(xcg; ζg) = qA(ζb − ζg)[f(xcg − x∗b) + xcg] > 0

For over-regulation we have the following

E{V E(xe(φ); ζ)} − E{V E(xcb(φ); ζ)} − ψ

λ
≡ 0

by IFT

dxcb(φ)

dφ
=
V E(xe(φ); ζb)− V E(xcb; ζb) + V E(xcb; ζg)− V E(xe(φ); ζg)

φ
∂V E(xcb;ζb)

∂x + (1− φ)
∂V E(xcb;ζg)

∂x

< 0
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where the inequality holds since the denominator is positive and its numerator can be

rewritten as 
fAq(ζg − ζb)(x∗g − xcb)− qAζb(x∗g − x∗b) < 0 if φl < φ < φ

fAq(xcb − x∗g)(ζb − ζg) < 0 if φ < φ

Proof of Claim 4. By lemma 1:

φ =
fα(1− q)− fqζg
qζb + fq(ζb − ζg)

differentiating with respect to q yields: ∂φ∂q < 0. Then by lemma 3 we have

φl = φ− ψ

λ(x∗g − x∗b)[fAq(ζb − ζg) + qAζb]

φh = φ+
ψ

λ(x∗g − x∗b)[fAq(ζb − ζg) + qAζb]

since the second term in both identities is decreasing in q we have ∂φh

∂q <
∂φ

∂q < 0. It remains

to show ∂φl

∂q < 0.

∂φl

∂q
=
∂φ

∂q
− −ψ
λ(x∗g − x∗b)q[fAq(ζb − ζg) + qAζb]

=
−fα

q(qζb + fq(ζb − ζg))
+

ψ

λ(x∗g − x∗b)q[fAq(ζb − ζg) + qAζb]

=
ψ − λ(x∗g − x∗b)fAα

λ(x∗g − x∗b)q(qAζb + fAq(ζb − ζg))

We need ψ
λ < (x∗g − x∗b)fAα.

Proof of Claim 5. For under-regulation, there are two cases to consider:

Case 1: (φ ≤ φ) According to equation (2.1) we have

R(φ, xcg) ≡ E{V E(x∗g; ζ)} − E{V E(xcg; ζ)} − ψ

λ
= 0
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by IFT we have

dxcg(φ)

dq
=

φ
(∂V E(x∗g ;ζb)

∂q − ∂V E(xcg ;ζb)

∂q

)
+ (1− φ)

(∂V E(x∗g ;ζg)

∂q − ∂V E(xcg ;ζg)

∂q

)
φ
∂V E(xcg ;ζb)

∂x + (1− φ)
∂V E(xcg ;ζg)

∂x

=
(xcg − x∗g)(fAα+ φ(fAζb +Aζb) + (1− φ)(fAζg +Aζg))

φ
∂V E(xcg ;ζb)

∂x + (1− φ)
∂V E(xcg ;ζg)

∂x

< 0

Inequality follows since by claim 2 the denominator is negative, and numerator is positive.

Case 2: (φ < φ ≤ φh) Equation (2.1) can be written as

R(φ, xcg) ≡ E{V E(x∗b ; ζ)} − E{V E(xcg; ζ)} − ψ

λ
= 0

Applying IFT again

dxcg(φ)

dq
=

φ
(∂V E(x∗b ;ζb)

∂q − ∂V E(xcg ;ζb)

∂q

)
+ (1− φ)

(∂V E(x∗b ;ζg)
∂q − ∂V E(xcg ;ζg)

∂q

)
φ
∂V E(xcg ;ζb)

∂x + (1− φ)
∂V E(xcg ;ζg)

∂x

=
(xcg − x∗b)(fAα+ φ(fAζb +Aζb) + (1− φ)(fAζg +Aζg))

φ
∂V E(xcg ;ζb)

∂x + (1− φ)
∂V E(xcg ;ζg)

∂x

< 0

Hence, xcg(φ) is decreasing in q. Similarly, for over-regulation we can consider two cases

Case 1: (φl ≤ φ < φ)

R(φ, xcb) ≡ E{V E(x∗g; ζ)} − E{V E(xcb; ζ)} − ψ

λ
= 0

dxcb(φ)

dq
=
φ
(
fA(α+ ζb)(x

c
b − x∗g) +Aζb(x

∗
b − x∗g)

)
+ (1− φ)

(
fA(α+ ζg)(x

c
b − x∗g)

)
φ
∂V E(xcb;ζb)

∂x + (1− φ)
∂V E(xcb;ζg)

∂x

< 0

The inequality holds because numerator is negative while the denominator is positive.

Case 2: (φ > φ)

R(φ, xcb) ≡ E{V E(x∗b ; ζ)} − E{V E(xcb; ζ)} − ψ

λ
= 0

dxcb(φ)

dq
=

(xcb − x∗b)
(
fAα+ fA(φζb + (1− φ)ζg)

)
φ
∂V E(xcb;ζb)

∂x + (1− φ)
∂V E(xcb;ζg)

∂x

< 0

Thus, xcb(φ) is also decreasing in q.
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