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Abstract
In the United States, one of the most common state-level occupational licensing requirements is education. Education requirements for certified public accountants (CPAs) in many states have increased
over the past few decades, but recently a few states have reduced their educational requirement to sit for
the CPA exam. Using data from 2006 to 2016, we examine the effect of these changes on the number
of first-time candidates sitting for the CPA exam and on candidate performance. Our results indicate
that a reduction in the number of credit hours required to sit for the CPA exam increases the number of
candidates, while an increase in the number of prerequisite hours reduces the number of candidates (the
latter effect is sensitive to the inclusion of control variables). We also find no relationship between changes
in CPA exam requirements and pass rates or scores. Hence, requiring 150 hours instead of 120 acts as a
barrier to entry for potential CPAs with no accompanying increase in candidate quality.
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Introduction
With nearly one-third of US jobs now requiring a government-granted license (Kleiner and Krueger
2010), it is not surprising that research has increasingly focused on the effects of licensing requirements.
Occupations examined include barbers (Timmons and Thornton 2010; Hall and Pokharel 2016), radiologic technologists (Timmons and Thornton 2008), nurse practitioners (Kleiner et al. 2016), dentists
(Kleiner and Kudrle 2000), security guards (Meehan 2015), and certified public accountants (Carpenter
and Stephenson 2006; Jackson 2006), the topic of this paper.
The economics of occupational licensing are straightforward. Licensure may be justified as a means to
ensure that providers have appropriate knowledge, skills, or experience for their jobs, thereby improving
the quality of goods or services produced by the licensed occupation. On the other hand, licensing requirements such as additional education or fees may act as barriers to entry, thereby reducing the number of licensed providers and raising provider remuneration. Because licensure requirements can have both quality
effects and barrier-to-entry effects, more stringent licensing requirements can be proposed out of genuine
concern for quality assurance or out of cynical motives of reducing competition for incumbent providers.1
A complete review of occupational licensing research is beyond the scope of this paper, but it is worth
noting that existing research on occupational licensure and quality assurance is mixed. Leland (1979)
demonstrates that minimum quality standards (licensing standards) may improve welfare in some circumstances but notes that standards set by a profession itself will likely be too high. Papers such as Law and
Kim (2005), Hotz and Xiao (2011), and Anderson et al. (2016) find that licensure enhances output quality,
while papers such as Carroll and Gaston (1981), Kleiner and Kudrle (2000), and Kleiner and Todd (2009)
find no evidence that more stringent licensure enhances quality. The evidence on licensure as a barrier to
entry is less mixed. Many papers, including Kleiner and Kudrle (2000), Carpenter and Stephenson (2006),
and Blair and Chung (2019), Thornton and Timmons (2013), find that more stringent licensure reduces entry, though Thornton and Timmons (2013) present mixed evidence of licensing effects on massage
therapists and Law and Marks (2009) find that Progressive Era physician and teacher licensing laws did
not reduce minority representation in those professions.. Farronato et al. (2020) examine both quality and
provider supply simultaneously in an online market for residential services. They find that whether a provider is licensed is less important than reviews and prices, and they find that licensing is associated with
higher prices and less competition.
In the occupational licensing literature, one of the most-studied occupations is certified public accounting (CPA). More than a dozen papers including Boone and Coe (2002), Allen and Woodland (2006),
Carpenter and Stephenson (2006), Jackson (2006), and Jacob and Murray (2006), examine increased
educational requirements for CPA licensure. Several factors likely contribute to the high level of research
interest in CPA licensure. One is that CPA licensure requires passing an exam that is uniform across all
50 states. A second is that data from that exam, including the number of candidates and their pass rate,
are published by the National Association of State Boards of Accountancy (NASBA), thereby making
useful data readily available for analysis. A third is that educational requirements for accounting licensure
vary across states. Yet another is the existence of accounting faculty members, many of whom are licensed
CPAs, who do research on their profession as part of their scholarly activities at colleges and universities.
Because of ongoing changes in state educational requirements, this paper returns to the topic of CPA
licensure. In recent years, many states have moved to a bifurcated regime in which aspiring CPAs must
have 120 credit hours of college education to sit for the CPA exam but 150 credit hours to be licensed as
a CPA. This paper uses panel data and synthetic control methods and 2006–2016 data on first-time CPA
exam candidates, CPA exam pass rates, and average CPA exams scores to examine the effects of states
1 For more on the possible use of licensing as a way for incumbent providers to generate monopoly rents, see Friedman (1962) and Meehan and
Benson (2015).
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moving to the 120/150 requirement. The results indicate that moving from 150 hours to 120 hours to
sit for the exam increases the number of first-time candidates, suggesting that requiring 150 hours to sit
for the exam acts as a barrier to entry. The paper finds no relationship between moving to 120/150 and
first-time CPA exam candidates’ pass rates or average scores, which implies that requiring candidates to
complete 150 hours before attempting the exam does not improve candidates’ performance.

A Brief Overview of the CPA Exam and Educational Requirements
CPA licensure requires passing the Uniform CPA Exam, which is written by the American Institute of
Certified Public Accountants and administered by NASBA. The exam consists of four parts: Auditing
and Attestation, Business Environment and Concepts (BEC), Financial Accounting and Reporting, and
Regulation. The content is occasionally updated; for example, the names of sections and the time allowed
to take the exam have changed over time. Likewise, all sections of the exam used to contain written
communication elements, but since 2011, only BEC has a graded written communication component.
Prior to 2004, the exam was given using pencil and paper over two days. Since 2004, the exam has been
administered via computer in designated testing centers. Candidates failing sections may retake those
sections without losing credit for any sections they passed; however, all sections must be passed within an
18-month window following the initial passage of one or more sections, or credit for those sections is lost.
Other aspects of licensure vary by state. In 1983, Florida became the first state to increase CPA licensure
requirements from a bachelor’s degree (roughly 120 credit hours at most colleges) to 150 credit hours of
college education. Over the subsequent two decades, more than 30 additional states adopted the 150-hour
rule. As noted by Carpenter and Stephenson (2006), requiring 150 hours for licensure could serve as a
substantial barrier to becoming a CPA because it requires the equivalent of an additional year of college
education. Four-year colleges typically do not provide financial aid for a fifth year, so potential CPAs
would incur increased costs of entering the profession unless they are able to obtain an employer reimbursement. Moreover, earning the additional 30 hours of college credit on a full-time basis would probably
entail a substantial opportunity cost from forgone earnings. Indeed, Boone and Coe (2002), Allen and
Woodland (2006), Carpenter and Stephenson (2006), Jackson (2006), and Jacob and Murray (2006) all
find that the increased educational requirement reduced the number of people entering the accounting
profession, though the estimated magnitudes vary somewhat because of different sample periods and
empirical approaches. Some of the works cited above also identified a temporary spike in candidates
sitting for the CPA exam just before the 150-hour rule’s effective date since candidates who had initially
attempted the exam before the increased education requirement were “grandfathered in” under the old
bachelor’s degree requirement.
In a more recent paper, Barrios (2019) examines the 150-hour rule’s impact on first-time candidates, pass
rates, and labor market outcomes post exam in the 1984–2014 period. This analysis finds that the 150hour rule is associated with a 9 percent increase in the wage premium for CPAs, relative to CPAs in states
that had not adopted the 150-hour rule. The 150-hour rule was also associated with a 15 percent reduction
in the number of first-time test takers, but it did not have an impact on the quality of service; the latter is
measured by examining detailed data of the career paths of CPAs in states with these different rules, while
also comparing these career trajectories to those of accountants grandfathered in to the new rule. Barrios
(2019) uses data on states transitioning from a 120-hour requirement to a 150-hour requirement for both
licensing and sitting for the CPA exam. The present paper examines the impact of states changing to a bifurcated requirement, which allows students to sit for the exam at 120 credit hours and obtain the license
at 150 credit hours.
The quality assurance aspects of the 150-hour requirement are less clear. Thirty hours of additional training in accounting or closely related subjects should produce accountants with more expertise. However, in
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some, if not all states, the additional 30 hours need not consist of much additional coursework in accounting or other related subjects (Carpenter and Stephenson 2006). The additional 30 hours need not lead to
an additional degree, though many candidates choose to obtain Master of Accountancy degrees. To the
extent that the additional hours do not consist of courses that are useful to CPA careers, the quality-improvement aspect of the increased educational requirement is diminished. In practice, empirical research
on quality improvements associated with the 150-hour rule has examined the pass rate on the CPA exam
as an indicator of candidate quality. This approach would give a clear reading on candidate quality if
individual-level data were being analyzed. However, to our knowledge, all analyses of pass rates use data
aggregated at the state level. Analyzing aggregated data can suggest that candidate quality increased after
the 150-hour rule was implemented. However, aggregate data may also be misleading if the barrier-to-entry effect disproportionately deters would-be CPAs with a low probability of passing the exam. In other
words, aggregate data on pass rates could indicate improvements in candidate quality but are also vulnerable to changes in candidate composition.2
Carpenter and Stephenson (2006) examined data from 1985 to 2002, and the other papers published in
2006 studied similar, though not identical time periods. Since that time, all of the remaining states have
adopted the 150-hour rule, thereby increasing their licensing requirements. However, state CPA boards
became concerned about the decrease in CPA candidates following their adoption of the 150-hour rule
(NASBA 2008). To reduce the impact of the 150-hour rule as a barrier to entry, many states moved to a
bifurcated requirement under which 150 hours were still required for licensure, but candidates could sit
for the CPA exam with just 120 hours. In recent years, therefore, some states tightened from 120/120 to
120/150 (test and license, respectively), while others relaxed from 150/150 to 120/150. This paper uses
data from 2006 to 2016 to analyze the effects of these changes on the number of first-time candidates sitting for the CPA exam and on CPA exam scores and pass rates. Table 1 reports states that changed their
educational requirements in the 2006–2016 period.3
Allowing candidates to sit with only 120 hours should reduce the barrier to entry because potential CPAs
can obtain a better sense of whether they will be able to pass the exam before committing to the additional 30 hours of coursework. The effect of allowing candidates to sit for the exam with only 120 hours could
have ambiguous effects on the pass rate. On one hand, weaker candidates might not have been “weeded
out” by the barrier-to-entry effect, thereby lowering the pass rate. On the other hand, allowing candidates
to take the exam while their undergraduate accounting coursework is still recent might increase pass rates
(especially if the additional 30 hours would have little accounting content).

2 Consider a simple example. Suppose initially there are ten candidates for the CPA exam, six of whom pass, two who do not pass but come close,
and two who do not pass and do not come close to passing. The pass rate is 60 percent. Now suppose the additional educational requirement is
added and the two people who think they are unlikely to pass the exam decide not to obtain the additional 30 hours of education. In this case, the
pass rate would increase to 75 percent even if the eight people who still take the exam are no better prepared for it after obtaining the additional
30 hours of schooling.
3 These data were collected from state-level statute and administrative codes, Jacob and Murray (2006), as well as from NASBA (2008) and
WICPA (2017).
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Table 1. State Changes and Dates
State

Kentucky
Massachusetts
Connecticut
West Virginia
Florida
Virginia
New York
Maryland
Delaware
California
New Hampshire
Vermont

Change in requirement

Date of change

Reduction in education hour requirement from 150
for both to 120 exam/150 license

1/2007

Reduction in education hour requirement from 150
for both to 120 exam/150 license

Reduction in education hour requirement from 150
for both to 120 exam/150 license

7/2006

4/2007

Reduction in education hour requirement from 150
for both to 120 exam/150 license

11/2008

Reduction in education hour requirement from 150
for both to 120 exam/150 license

5/2009

Reduction in education hour requirement from 150
for both to 120 exam/150 license

10/2011

Increase in education hour requirement from 120 for
both to 120 exam/150 license

1/2014

Increase in education hour requirement from 120 for
both to 120 exam/150 license

6/2014

Reduction in education hour requirement from 150
for both to 120 exam/150 license

12/2008

Increase in education hour requirement from 120 for
both to 120 exam/150 license

8/2009

Increase in education hour requirement from 120 for
both to 120 exam/150 license

Increase in education hour requirement from 120 for
both to 120 exam/150 license

2012

6/2014

Empirical Analysis: Number of First-Time Candidates
We begin by examining the effect of states reducing the number of hours required to sit for the exam from
150 hours to 120 hours, using a framework similar to Carpenter and Stephenson (2006):
Ln(Candidates Sitting For CPA Exa m)it= β1Reducing Requirement To120 / 150it+ γt+ δi+ Xit + εi (1).

Ln(Candidates Sitting For CPA Exa m)itis the natural log of the number of first-time candidates sitting
for the exam in stateiin year t .4 These data are obtained from NASBA’s annual Candidate Performance on
the Uniform CPA Examination reports. Table 2 reports summary statistics for the number of candidates
and other variables used in the analysis. The estimation of equation (1) includes only the states that have
ever reduced the credit hour requirement from 150/150 to 120/150, and states that kept a 150/150-hour
requirement over the entire 2006–2016 period. This subset of the data therefore constitutes the movement
in the exam sitting requirement from 150 hours to 120 hours, and a control group consisting of states that
kept the exam sitting requirement at 150 hours. The licensing requirement is constant at 150 hours for all
states in this subset. A few of the states in the analysis made the switch from a 150-hour requirement for
4 The dependent variable is specified in natural log form in order to obtain estimated coefficients that can be interpreted as percentage changes.
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both the exam and license to a 120/150 rule before the data period analyzed here (prior to 2006),5 but the
rule remains constant for these states during the course of the analysis.6 This subset of the data contains 38
states, giving a total of 418 observations.
Table 2. Summary Statistics
Number of first-time candidates
First-time candidate exam pass rate
First-time candidate average score
Population
GDP per capita
Fortune 500 companies
Total tax returns

Mean

1014.19
51.56
71.75
6,143,829
47,204.53
9.94
4,695,567

Standard deviation
1396.7
7.31
3.2
6,779,774
8854.57
13.77
5,206,321

As for explanatory variables, the matrix Xit includes several variables to control for other factors that might
affect the number of first-time CPA candidates in each state. These factors include (the natural log of )
population, (the natural log of ) GDP per capita, (the natural log of ) the number of tax returns filed per
100,000 population, and (the natural log of ) the number of Fortune 500 companies headquartered in each
state per 100,000 population. Ceteris paribus, states with larger populations would be expected to have
more CPA candidates. Similarly, states with more economic activity, larger corporate sectors, and more tax
returns filed would presumably have a greater demand for CPAs, hence the inclusion of the GDP, Fortune
500, and tax return variables. The matrix Xit also includes dummy variables for a year before the reduction
in the number of hours to sit and the year after the reduction of the number of hours required to sit for
the exam. The rationale for including the before and after variables is that people might change the timing
of their initial CPA exam sitting in anticipation of changing licensure requirements. For example, Carpenter and Stephenson (2006) found a large spike in candidates in the year before the 150-hour rule went
into effect, presumably because candidates who took the exam before the higher educational requirement
went into effect were “grandfathered in” under the old rules.
The model also includes two-way fixed effects. The variable γtis a time fixed effect included to capture
any time varying factors common across states over the course of the data period; for example, the severe
financial crisis of 2008 might have affected the attractiveness of accounting careers. Similarly, δiis a vector
of state fixed effects included to capture any time invariant factors causing the number of potential CPAs
to vary systematically across states.
Before turning to the results, it is worth briefly discussing some of the differences between our approach
and that of Soileau, Usrey, and Webb (2017), which also examines 120/150 policy changes. The main difference is that our analysis includes various measures, including state fixed effects, to control for systematic
differences in the number of candidates across states. Regardless of 120/150 policy, one would expect, say,
California to have more candidates than Alaska. Soileau, Usrey, and Webb (2017) do include the number
of accounting degrees granted in each state in each year as a covariate; this variable might pick up some
of the systematic differences across states but is likely endogenous with respect to 120/150 policy (unlike,
say, population). That is, a state with the 150-hour rule might have fewer accounting graduates since the
5 States the reduced their requirement from 150/150 to 120/150 before 2006 are: Georgia, Hawaii, Iowa, Idaho, Montana, North Carolina, New
Jersey, Pennsylvania, Rohde Island, and South Carolina. See Jacob and Murray (2006) for additional details.
6 These states are included in the treatment pool for the entire data period, while the states that have a straight 150/150 requirement constitute
the control group. States that have a 150/150 requirement throughout the data period are: Alabama, Arkansas, Illinois, Indiana, Kansas, Louisiana,
Missouri, Mississippi, North Dakota, Nebraska, Nevada, Ohio, Oklahoma, Oregon, South Dakota, Tennessee, Texas, Utah, Washington, and
Wyoming.
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150-hour rule might deter students from majoring in accounting.7 Another important difference between
our approach and Soileau, Usrey, and Webb (2017) is that our empirical framework also allows for lead
and lag effects around the time of policy changes. Other differences include (1) Soileau, Usrey, and Webb’s
(2017) inclusion of the average age of candidates as an explanatory variable for the number of candidates
without a theoretical basis for doing so, and (2) our period, 2006–2016, covering three additional years, a
period that includes three additional state policy changes. Lastly, our estimation controls for serial correlation by clustering standard errors by state whereas Soileau, Usrey, and Webb (2017) perform simple OLS
estimation without correcting for possible serial correlation.
Results of estimating (1) are reported in the top portion of table 3. The first column estimates the model
with the controls in Xit omitted, while the second column includes all covariates. The estimated coefficients on the reducing to 120/150 variable are large and statistically significant in both columns. Reducing
the number of required hours to sit for the CPA exam increases the number of first-time candidates by
about 25 percent. While this effect is large, it is less than half as large as the 60 percent decrease found by
Carpenter and Stephenson (2006). Thus, as one would expect, a 120/150 regime reduces the barrier-to-entry effect relative to requiring 150 for both licensure and sitting for the CPA exam, but there may still
remain a barrier to entry associated with requiring 150 hours for licensure. As for the control variables,
only the population variable and Fortune 500 variable are statistically significant, and unlike Carpenter
and Stephenson (2006), there is no evidence of changes in the year before or after requirement changes.
While many states stayed at 150/150 or moved from 150/150 to 120/150, some states moved from
120/120 to 120/150. Although this is a much smaller subset of the data (12 states totaling 132 observations), we now turn to analyzing the effect associated with states that tightened their requirements between 2006 and 2016. Everything in these specifications is exactly the same as the specifications reported
in the top half of table 3, except that the variable of interest is a dummy variable for states that have raised
their requirements for licensing from 120/120 to 120/150.
The bottom part of table 3 reports results for states that raised the requirements to sit for the CPA exam.
Here the results are sensitive to the inclusion of the control variables. In the first column, the estimated
effect of raising requirements is statistically significant and large: a reduction of more than one-half in the
number of first-time candidates. As indicated in the second column, including the control variables in Xit 
reduces the estimated magnitude of the coefficient on the increasing requirements variable by about onehalf, and it is no longer statistically significant.

7 Since California remained a 120-hour state during the 2006–2013 period covered by the Soileau, Usrey, and Webb (2017) analysis, we suspect
this contributes to the very large effect—a roughly 70 percent reduction in candidates—that they find for the 150-hour rule. Since population
or other state-specific controls are not included, Soileau, Usrey, and Webb (2017) likely picked up both the effect of the 150-hour rule and
population differences of other states relative to California.
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Table 3. Analysis of First-Time Candidates
The Effect of States Moving from 150/150 to 120/150
Variable
Reducing rule to 120/150
Ln(total returns per 100k)

(1)
Ln(first-time candidates)
0.246**
(0.098)

Ln(Fortune 500 per 100k)
Ln(population)
Ln(GDP per cap)
Yr. before reduction
Yr. after reduction
R2
N

0.759
418

(2)
Ln(first-time candidates)
0.233*
(0.125)
0.721
(0.630)
0.703*
(0.386)
1.862*
(0.927)
-0.186
(0.199)
-0.079
(0.052)
-0.019
(0.052)
0.769
418

The Effect of States Moving from 120/120 to 120/150
Increasing rule to 120/150
Ln(total returns per 100k)

Ln(first-time candidates)
-0.541*
(0.248)

Ln(Fortune 500 per 100k)
Ln(population)
Ln(GDP per cap)
Yr. before reduction
Yr. after reduction
R2
N

0.415
132

Ln(first-time candidates)
-0.295
(0.199)
-6.753
(5.091)
-6.018
(3.781)
-3.184
(3.487)
0.217
(1.285)
0.203
(0.149)
-0.083
(0.101)
0.511
132

All models contain state and year fixed effects and have standard errors clustered by state.
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Empirical Analysis: First-Time Candidates’
Pass Rate and Mean Score
We now turn to the performance of first-time CPA exam candidates. As discussed earlier, CPA exam pass
rates are often interpreted as an indicator of candidate quality, though the use of pass rate data aggregated
at the state level potentially makes such an interpretation misleading. NASBA also reports state average
scores for first-time CPA exam candidates. The mean score of first-time exam takers can also serve as an
alternate indicator of candidate quality, again subject to the caveats about aggregate data discussed earlier.
To examine the effect of changing educational requirements on candidate performance, we estimate the
following models:
	
(Performance)it= β1Reducing Requirement To120 / 150it+ γt+ δi+ εi

(2),

	
(Performance)it= β1Increasing Requirement To 120 / 150it+ γt+ δi+ εi

(3).

In both models, performance is either the pass rate of first-time candidates or the average score of firsttime candidates. The models include state and year fixed effects and are otherwise similar to the analysis
presented in table 3, except that the matrix of control variables Xit is omitted because there is no a priori
basis for expecting those control variables to be related to candidate performance.8
Estimation results for all four models are presented in table 4. The top half of the table contains the estimated effects of reducing requirements to sit for the CPA exam, while the bottom half of the table contains estimated effects of increasing requirements. The left-hand column shows results with the pass rate
as the measure of candidate performance; the right-hand column contains results with the average score
as the measure of candidate performance. In all four cases, the results indicate the relationship between
candidate performance is small and not statistically significant.
Table 4. Analysis of Candidate Performance
The Effect of States Moving from 150/150 to 120/150

Reducing rule to 120/150
R2
N

(1)
Ln(pass rate)
0.033
(0.037)
0.399
418

(2)
Ln(first-time candidate score)
0.006
(0.101)
0.343
418

The Effect of States Moving from 120/120 to 120/150
Increasing rule to 120/150
R2
N

Ln(pass rate)
0.113
(0.111)
0.067
132

Ln(first-time candidate score)
0.005
(0.012)
0.173
132

All models contain state and year fixed effects and have standard errors clustered by state.
8 Although the theoretical basis for including Xit in (2) or (3) is weak, we estimated the models with Xit included. The results were nearly identical
to those reported below and are available upon request.
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Synthetic Control Case Studies
In order to provide additional insight into the impact of these CPA licensing changes over time, we also
use a synthetic control model (Abadie, Diamond, and Hainmueller 2010) to view the impact of these
changes in individual states. Synthetic control empirical methods provide a mechanism for analyzing
comparative case studies. In this case, we analyze individual states that have adopted changes in the
accounting education requirements and compare the outcomes to states that did not change these requirements. The 38 states that did not change their CPA education requirements over the 2006–2016 period
constitute the donor pool. From this donor pool, synthetic results are constructed that form a counterfactual to the number of candidates and pass rates in each state, absent the CPA education requirement
policy change. We conducted this synthetic control analysis for each state that had a policy change over
our data period and had at least three years of pre-treatment data.9
The synthetic control results in figure 1 are for Florida, which looks to be the best candidate for this synthetic control analysis, given how well the model predicts the number of candidates, pre-rule-change, in
2008 (first year implemented 2009). These figure 1 results suggest a clear divergence between the predicted
number of candidates over this time (labeled Synthetic Florida, dashed line) and what actually happened
(solid red line). This divergence suggests that the number of candidates is consistently larger than if the
education requirement had not been reduced, and this pattern becomes more prevalent over the course of
the data period. Although the pre-treatment fit is good, these results should be interpreted with caution as
there are only three pre-treatment periods on which to base post-treatment synthetic predictions.10

500

1000

First Time Candidates
1500
2000
2500

3000

Figure 1. Synthetic Control Model of Florida Reducing CPA Exam Requirements from 150 to 120 Credit Hours
on the Number of First-Time Candidates

2006

2008

2010
Florida

year

2012

2014

2016

Synthetic Florida

As suggested in Abadie, Diamond, and Hainmueller (2010), we also perform a placebo test for the synthetic control estimation to examine the robustness of these findings. This falsification test applies the
same synthetic control estimation procedure to each of the states in the donor pool to see if the prediction
gap between the synthetic estimation and the actual treated outcome is larger than the prediction gap
in all 38 other states in the donor pool. The trend line for Florida in figure 1.1 suggests that this gap is
positive and larger than the vast majority of states within the donor pool (light grey lines), and this gap
persists and even increases as the post-treatment period progresses. Based on the graph of this placebo
test, it appears that no state within the donor pool has such a large and persistent gap between the pre9 The estimation was performed for New York and California, but optimization procedures did not produce synthetic results for these states.
10 The same is true of Virginia; those results appear in the appendix.

11

dicted (synthetic) results and the actual outcome. Some states do have larger spikes for single or a few
years during the period, but these gaps are very noisy, which indicates that these states may be considered
outliers. The vast majority of these prediction gaps are smaller in magnitude than the Florida results, and
none are as persistent.
Abadie, Diamond, and Hainmueller (2010, 2015) advise using the placebo test to construct p values for
the synthetic control results, so these are also included for the Florida CPA candidate estimation. These
values, displayed in the right-hand panel of figure 1.1, indicate that it would be unlikely that these impacts
are occurring strictly by chance for each post-treatment period examined. Taken together, the p-value
analysis, the placebo test, and the pre-treatment fit for the data suggest that Florida is the best candidate
for the synthetic control analysis among the states that had a change in policy throughout this period. We
include the same analysis for New Hampshire because of an interesting pre-treatment bump in candidates
and post-treatment drop in candidates. The states for which we could obtain synthetic control results
and which had at least three years of pre-treatment data are included in the appendix. We include both
the placebo tests and the synthetic estimates for each of these states. Further, for both Florida and New
Hampshire we follow Abadie, Diamond, and Hainmueller (2010) in estimating a second placebo simulation only using states that have similar (or better) fit with the pre-treatment prediction. We do this by
limiting the states in the placebo sample to states with pre-treatment root mean square prediction error
(RMSPE) less than or equal to the treated units (New Hampshire and Florida).11
Figure 1.1. Falsification Test and Constructed P Values for Florida First-Time CPA Exam Candidates
P-Values Florida FT Candidates

Probability that this would happen by chance
.1 .2 .3 .4 .5 .6 .7 .8 .9
1

Treatment (Florida) vs. Placebo Gaps
-2000
-1000
0
1000

2000

Falsification (placebo) test

0

Florida

2006

2008

2010

years

2012

2014

2016

1

2

3
4
5
6
7
Number of periods after event (Leads)

8

11 Abadie, Diamond, and Hainmueller (2010) suggest using placebo units with pre-treatment RMSPE’s anywhere from 2 to 10 times the treated
unit. We elect to use pre-treatment RMSPE’s at or below Florida and New Hampshire’s. When we use even the 2x threshold, the sample of
placebos does not change for New Hampshire. These limited RMSPE placebo results are available upon request for treatments contained in the
appendix.
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Figure 1.2. Florida Placebo Estimates Limited to States with Pre-treatment Root Mean Square Prediction Error
Less than or Equal to Florida
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-500
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Table 5 includes the states used to construct the synthetic Florida and the estimated values of the predictors used in this estimation compared to the actual numbers in Florida.
Table 5. States Used to Construct Synthetic Florida and Predictor Balance
State used to construct
synthetic Florida
Alabama
Georgia
Indiana
South Carolina
Texas
All other donor pool states

Unit weight

Predictor balance

Treated

Synthetic

0.206
0.016
0.563
0.045
0.169
0

Population
GDP per cap
Fortune 500 companies
FT candidates (2006)
FT candidates (2008)

18,400,000
42891
13.33
648
782

8,931,321
42850.63
13.32
648.532
781.11

1000

1500

First Time Candidates
2000
2500
3000

3500

Figure 2. Synthetic Control Model of New Hampshire Increasing CPA Licensing Requirements from 120 to 150
Credit Hours on the Number of First-Time Candidates

2006

2008

2010

New Hampshire

year

2012

2014

2016

Synthetic New Hampshire

13

New Hampshire

P-Values New Hampshire

0

-2000

Effects - FT Candidates
-1000
0
1000

2000

New Hampshire Falsification(placebo) test

Probability that this would happen by chance
.1 .2 .3 .4 .5 .6 .7 .8 .9
1

Figure 2.1. Falsification Test and Constructed P Values for New Hampshire First-Time CPA Exam Candidates

2006

2008

2010

Year

2012

2014

2016

1
2
3
Number of periods after event (Leads)

New Hampshire

2006

2008

2010

Year

2012

2014

2016

P-values Limited RMSPE

0

-2000

Effects - FT Candidates
-1000
0
1000

2000

Falsification (placebo) Limited RMSPE

Probability that this would happen by chance
.1 .2 .3 .4 .5 .6 .7 .8 .9
1

Figure 2.2. New Hampshire Placebo Estimates Limited to States with Pre-treatment Root Mean Square Prediction Error Less than or Equal to New Hampshire
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Figure 2, 2.1, and 2.2 present the results from the same synthetic control procedure applied to New
Hampshire, which increased the education requirements to sit for the CPA exam in 2014. The New
Hampshire pre-policy-change predictions do not coincide with the actual data as well as Florida’s do, but
the reason for this could be explained by the pre-policy jump in the number of candidates before the policy takes effect. This might be the result of first-time candidates trying to be “grandfathered in” by taking
the exam before the increase in education required goes into effect. Information on the policy change was
publicly available years before the policy actually went into place, as the state of New Hampshire sent
a revised exam and licensing requirement document to CPAs and CPA candidates dated December 8,
2011, which outlines the 2014 change and corresponds to the jump in the number of candidates (NASBA
2011). This helps to explain the observed increase in candidates just before 2012 and the drastic fall right
after the policy was in place (see figure 2). If this information is not released in all states, it might explain
why this same candidate reaction is not observed in Delaware (see the appendix)—a state which had the
same increase in education requirement.12 If the pre-policy-change information is only available in some
states, the corresponding reactions will introduce more noise into the data, which might be why the positive coefficient for the pre-policy-change variable is not significant in table 3. Even with this surge in candidates prior to the change, the post-policy divergence between the predicted (synthetic New Hampshire)
12 The authors searched the NASBA website that contained the New Hampshire pre-policy-change announcement but could not find a similar
document for Delaware.
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candidates and the actual first-time candidates shows a number much lower than anticipated. As the
education requirement increases, it is associated with reductions in the pool of first-time candidates. Both
the Florida and New Hampshire synthetic control results are consistent with the regression results in table
3 and table 4. Figure 1.2 and figure 2.2 also both show better fit and a clear divergence of the treated units
from the rest of the placebo states, which supports the idea that the rule change did have an impact.
Table 6 presents the states used in the construction of the New Hampshire synthetic estimation and the
values for the predictors used in this estimation. Additional synthetic control results are presented in the
appendix for both pass rates and the pool of first-time candidates. Results pertaining to pass rates suggest
that the policy changes had no discernable impact on pass rates, similar to the table 4 results. The appendix results should be interpreted with caution, however, as the pre-treatment fit and the placebo tests for
these states do not appear to support their use in a synthetic control estimation.
Table 6. States Used to Construct Synthetic New Hampshire and Predictor Balance
Predictor balance

Treated

Synthetic

Population
GDP per cap
Fortune 500 companies
FT candidates (2006)

1316519
48374.63
0.125
1032

8215286
58039.09
19.78763
1074.745

1353

1440.797

FT candidates (2008)

FT candidates (2009)

1489

1485.65

State used to construct
synthetic New Hampshire
Alaska
Illinois
Washington
All other donor pool states

State weight
0.362
0.605
0.033
0

Conclusion
Education requirements to obtain occupational licenses are common across the United States. Proponents
argue that these requirements improve the performance and preparedness of the licensee to practice his
or her occupation. The education requirements for obtaining a CPA license differ across states and over
time. Over the past two decades, many states have moved to require CPA candidates to obtain 150 credit
hours of education to obtain a license and sit for the CPA exam. Recently there has been a movement to
split the exam requirement from the licensing requirement. Many states have adopted a 120/150 rule that
allows candidates to sit for the exam with 120 credit hours completed and obtain a license after completing 150 hours. Our results suggest that this reduction in the education requirement to take the exam is
associated with a roughly 25 percent increase in the number of first-time candidates attempting the exam.
The results also suggest this loosening of the education requirement led to no change in exam pass rates
or scores. This provides evidence that the 150-hour education requirement acts as a barrier to entry and
suggests that the additional educational requirement does not enhance candidate quality, though the latter
finding should be treated with caution because of potential issues arising from using aggregated data.
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Appendix 1: Synthetic Control Results of Changing Requirement
on First-Time Pass Rates
Figure A1.1. Impact on First-Time Pass Rate of Florida Reducing Rule from 150/150 to 120/150
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Figure A1.2. Impact on First-Time Pass Rate of Delaware Increasing Rule from 120/120 to 120/150
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Figure A1.3. Impact on First-Time Pass Rate of Virginia Reducing Rule from 150/150 to 120/150
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Figure A1.4. Impact on First-Time Pass Rate of New Hampshire Increasing Rule from 120/120 to 120/150
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Figure A1.5. Impact on First-Time Pass Rate of Maryland Reducing Rule from 150/150 to 120/150
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Figure A1.6. Impact on First-Time Pass Rate of Vermont Increasing Rule from 120/120 to 120/150
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Appendix 2: Additional Synthetic Control Results of Changing
Requirement on First-Time Candidates Sitting for the CPA Exam
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Figure A2.1. Impact on Number of First-Time Candidates of Delaware Increasing Rule from 120/120 to
120/150
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Figure A2.2. Impact on Number of First-Time Candidates of Virginia Decreasing Rule from 150/150 to
120/150
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Figure A2.3. Impact on Number of First-Time Candidates of Maryland Decreasing Rule from 150/150 to
120/150
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Figure A2.4. Impact on Number of First-Time Candidates of Vermont Increasing Rule from 120/120 to
120/150
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