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Abstract 

Nearly a decade after the 2008 recession and five years after the release of the Basel III 

Accord, regulators, private institutions, and market participants are questioning the stringency and 

effectiveness of reactionary policies that were implemented after the financial crises that dotted the 

landscape of developed countries. This thesis analyzes bank regulatory and supervisory policies on a 

cross-country basis to derive insights into effective banking policy directives for countries of all 

development statuses. Through this process, we find that the standard pooled OLS regression 

framework from 1999 to 2011 may be a poor indication of regulatory and supervisory policies that 

promote banking sector development. This is because there is a strong relationship between an 

individual country’s human development status and the stringency of its bank regulatory and 

supervisory policies. We use a fixed effects regression framework to account for individual effects to 

find that, across the early 21
st
 century, countries that have strengthened their supervisory practices 

have seen a greater increase in bank development. Finally, we provide several extensions to this 

baseline work to be able to make better recommendations in the future. 
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(I) Introduction 

Regulation in the financial sector has been on the forefront of financial news since the turn 

of the century, and has received even more focus after the 2007 – 2008 financial crises, when it 

became abundantly clear that regulatory policy had not kept pace with growing financial sector risk-

exposure and complexity. The difficulty for regulators is the dual problem of promoting policies that 

do not permit overly risky business practices while not implementing regulations that are too 

onerous to growth and innovation in the financial sector. Beyond this, an intercountry problem 

emerges as each country’s regulators are likely to place different weights on this balance between 

growth and stability, with varying degrees of success. Developed countries are beginning to take 

more cohesive efforts to modernize policy in accordance with a growing, globalized financial sector. 

Developing countries are also promoting rapid financial system growth due to influxes in capital 

from eager international investors and the dispersion of information about successful financial 

systems. Research has also found that financial development exerts a positive impact on economic 

development and may also influence income distribution and poverty.
 
These incentives for fostering 

financial sector stability and growth has brought one key question to the forefront of academic 

research and is the focus of this thesis. Are there optimal strategies for government authorities to 

reshape their regulatory frameworks to promote financial development? This question is extremely 

relevant today as new policies and institutions emerge that attempt to promote financial 

development and stable financial systems.  

International regulators, government officials, and market participants in developed 

countries are analyzing the new regulatory frameworks that have been implemented post-2008. For 

background, in 1988, nearly all countries adopted the Basel Capital Accord advocated by the Basel 

Committee on Banking Supervision (“BCBS”), which provided guidelines to ensure that banks were 

adequately capitalized. In 2010, the BCBS released the latest recommendations (Basel III) for 
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that rising financial development metrics is a precursor to long-run economic growth. Therefore, 

setting appropriate bank regulatory and supervisory policies to promote financial sector 

development can have a substantial impact on the rise of economic prosperity and the standard of 

living within the sphere of developing countries. 

Therefore, both developed and developing countries have incentives to understand optimal 

bank regulatory policy to foster financial and economic prosperity. James R. Barth, Gerald Caprio, 

and Ross Levine (“BCL”) were one of the first to try to analyze optimal regulatory policy on a cross-

country basis in a quantitative manner. BCL, in collaboration with the World Bank, created the first, 

consistent database of bank regulatory and supervisory policies for over 180 countries. In their first 

paper utilizing this dataset, BCL (2003) suggest “that policies that rely on guidelines that (1) force 

accurate information disclosure, (2) empower private-sector corporate control of banks, and (3) 

foster incentives for private agents to exert corporate control work best to promote bank 

development, performance and stability.” However, BCL only conducts some of their analysis on 

one of the four World Bank Bank Regulatory and Supervisory Surveys that have been released.  

This thesis replicates and extends the BCL framework to develop new insights on 

unexplored relationships within the BCL dataset. First, we try to understand if the BCL analysis of 

Survey I in two separate papers is consistent across the four surveys. To do this, we replicate the 

BCL regressions across each of the four surveys (“Survey I, II, III, IV”) released in 1999, 2003, 

2007, and 2011. This work is significant because in the two BCL papers that analyze the connections 

between financial development and regulation the authors opt to conduct their analysis only on 

Survey I responses. After reproducing BCL’s results across the four surveys, we find that the results 

are generally consistent across the four surveys. Next, we test what happens if we control for the 

human development status of each individual country. The rationale for using human development 

over the more commonly used economic development metrics is that it is a more encompassing 
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development metric. We note that the correlation between human development and private 

monitoring, the regulatory metric that BCL purport has the most positive influence on banking 

sector development, is larger than the correlation between bank development and private 

monitoring. This result is reflected when we include human development in the regression 

framework. We find that the relationship between private sector information dissemination and 

bank development becomes insignificant when we control for human development status. Lastly, we 

argue that using fixed effects is a preferred methodology to explore the motivating question because 

this method controls for individual country characteristics, like human development. Therefore, if 

the BCL conclusions are valid, our fixed effects methodology should tell a similar story as the 

normal, cross-sectional results. Rather, we find that in our fixed effects setting, government 

supervisory power emerges as the only significant, positive factor on bank development. This result 

raises questions about the BCL conclusions and should drive further discussion on the most 

effective regulatory frameworks moving forward. Our conclusion is that more country-specific, or at 

least group-specific, analysis is required to properly understand how mechanics of individual 

countries’ bank regulatory frameworks impacts their domestic financial institutions. 

 

(II) Literature review 

Most recent bank regulatory literature has been focused on the 2008 recession. The 2008 

recession and financial crises have made it clear that our current regulatory environment was 

woefully ill-equipped to deal with systemic problems of risk exposure and highly interconnected 

financial markets. The crux of the problem that academics and policymakers find with implementing 

new policies – especially ex-ante contain-and-control efforts – are firm’s creative and unpredictable 

ways to circumvent new regulations. For example, after repeated G20 meetings to address problems 

with inconsistent policy, the G20 nations created consistent rules that banned certain transactions 
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for all standard financial institutions within member states.
6
 In response, financiers simply moved 

these transactions off accredited banks and moved to non-banking financial institutions, known as 

“shadow banking,” which were not subject to these rules. A few years later, new rules had to be 

created that moved these institutions under the umbrella of regulated entities.
7
 Therefore, while the 

rationale for new policies may be well-meaning, regulators and academics must take a long look at 

the outcomes after policy implementation to understand how these new regulatory frameworks 

affect domestic financial institutions’ behavior and performance. To best align the topics of various 

regulatory literature with the focus of this thesis, we briefly summarize papers on certain, current 

financial regulation and supervision subtopics that we analyze in a broad, quantitative basis later in 

this thesis. The three areas of focus of much of modern policy reform and this thesis revolve around 

the three pillars of the Basel Accords: minimum capital requirements, supervisory review, and 

market discipline. 

Capital regulations have been on the forefront of international regulatory change. Since the 

foundation of the BCBS in 1974, the most frequently reported policy statistic from new renditions 

of the Basel Accords (Basel III was published in 2012) are the new capital ratio guidelines. These 

regulations are summarized in the 1
st
 pillar of the Basel Accords (introduced in Basel I) and the new 

liquidity provision (introduced in Basel III). However, researchers have found that raising bank 

capital regulations has mixed effects on financial system stability. Harris et al. (2014) suggest that 

increasing bank capital requirements may have a negative impact on systemic risk. They find that 

when banks increasingly find competition from non-traditional financial institutions for investment, 

increase in capital requirements may cause banks to engage in “value-destroying risk-shifting” to 

                                                 
6
 Financial Stability Board, 2010, “Framework for Strengthening Adherence to International 

Standards” 
7
 Financial Stability Board, 2013, “Strengthening Oversight and Regulation of Shadow Banking: An 

Overview of Policy Recommendations” 
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better compete with the shadow banking system. Kara and Ozsoy (2016) find that capital 

requirements lead to firms decreasing their liquidity ratios, promoting regulators to preemptively set 

capital ratios at higher levels. This results in inefficiently low levels and low liquidity of risky assets. 

They find that liquidity requirements combined with capital regulations, like proposals in Basel III, 

may improve financial stability and healthy investment in risky assets. Klinger and Teplý (2014) 

show how raising regulatory capital requirements put in place during normal times to ensure banks 

have sufficient capital buffers has almost no positive effect on systemic stability at times of crises. 

Lastly, while the Basel III policy guidelines were released nearly five years ago, literature about the 

impact of the new liquidity ratio and the readjusted risk-weighted capital ratio requirements on 

banking sector asset allocation and performance is likely a while away, as countries have delayed 

implementation of the new standards (most have set December 2019 as their soft deadline). 

Governmental supervisory policy has been put on the hot seat since the recession, as it 

became clear that public sector supervisory bodies in many countries were under-manned compared 

to highly sophisticated risk management teams at private sector financial institutions. These policies 

are summarized in the 2
nd

 pillar of the Basel Accords. In the United States, the most widely 

publicized change has been the implementation of the Supervisory Capital Assessment Program, or 

“stress tests” as a provision of Dodd-Frank. Immediately following the recession, Hirtle, 

Schuermann, and Stiroh (2009) of the Federal Reserve Bank of New York published a paper 

discussing the need for systemic change about how we perceived supervisory policy. They 

emphasized that a move towards financial system-level, macroprudential supervisory policy, rather 

than firm-level, microprudential policy, is a necessary transition, and highlighted how the US was 

taking steps in this direction by developing the stress test program. Desaskas (2015) of the IMF 

highlights that regulatory bodies across the developed world, including the US, have had success in 

developing general equilibrium models that effectively allow them to factor in shocks to financial 
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institutions and the behavioral responses of these institutions’ and other agents’ responses to the 

shock. However, current tests fail to address the macroprudential question of the “resilience of the 

[financial] system as a whole,” i.e. how it would function and provide financial services to the 

economy as a unit in the event of a negative shock. Bookstabber (2012) argues that there needs to be 

a fundamental switch in the type of testing, as agent-based models can better capture certain 

dynamics during times of financial crises by reflecting the autonomous, heterogeneous, and 

bounded-rationality features that are indicative of real-world firms. 

Lastly, a large focus of recent literature has been on policy developments that impact public 

disclosure of financial institution (and system-level) information to enable market participants to 

make informed decisions about investing and to promote private sector governance of firms in the 

financial system. A widely researched, novel policy implementation of private sector information 

dissemination is financial stability reports (FSRs). Domestic central banks are releasing FSRs with 

the aim of limiting financial system volatility by conducting analysis of systemic risk and releasing the 

information to policy makers, market participants, and the general public. As of 2011, 80 central 

banks were issuing FSRs.
8
 Evidence for the effectiveness of FSRs is also mixed, as Osterloo, de 

Hann, and Jong-A-Pin (2007) find no clear relationship between FSR publication and financial 

stability, while Born, Ehrmann, and Fratzscher (2011) find that FSR communication reduces market 

volatility. Cihak et al. (2012) note that these reports are still being tweaked, as the FSR publication 

process is still novel. They also find limited evidence for a connection between FSR publication and 

financial stability, and find that FSR ineffectiveness is due to the absence of a “forward-looking 

perspective and an interconnectedness view.” 

While most literature about modern regulatory and supervisory policy is focused on 

analyzing specific policy implementations, few papers attempt to take a broader view on how 

                                                 
8
 Cihak et al. (2012) 
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individual countries’ mix of regulatory policies work together to influence domestic financial 

institutions. James R. Barth, Gerald Caprio, and Ross Levine began the first cumulative process of 

understanding how bank regulation and supervision varied among different countries and analyzing 

the implications of different countries’ policy mixes to their respective domestic financial systems. 

The focus of this thesis is on the Barth, Caprio, and Levine data set (“BCL dataset”), compiled from 

four surveys (“Survey I, II, III, IV”) released in collaboration with the World Bank, to quantify how 

regulatory and supervisory policy impacts banking sector development. BCL has published 

numerous papers on their dataset to explain relationships between individual country’s bank 

regulatory and supervisory policies and domestic financial sector outcomes. As a broad overview, 

we’ll touch on a couple of the BCL papers and briefly summarize their conclusions and how they 

used the BCL dataset. 

BCL (2003) published their first paper, “Bank Regulation and Supervision: What Works 

Best?,” after the release of Survey I. They begin by introducing their novel dataset based on Survey I 

responses, which was the first large concerted effort to aggregate bank regulatory and supervisory 

data across over 100 countries. They find, rather broadly, that reform strategies that “place excessive 

reliance on countries adhering to an extensive checklist of regulations and supervisory practices that 

involve direct, government oversight of and restrictions on banks” are associated with lower levels 

of bank development and stability, while regulatory and supervisory practices that “force accurate 

information disclosure and limit the moral hazard incentives of poorly designed deposit insurance” 

are associated with higher bank development, performance, and stability. The analysis for the most 

effective regulatory and supervisory policies for bank development (Bank Credit to the Private 

Sector as a Share of GDP) is performed through two methods, multivariate OLS regressions and 

causality tests using instrumental variables to identify the exogenous components of each policy. 
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Subsequently, BCL published a book entitled Rethinking Bank Regulation (BCL (2006)), after 

the release of the results of Survey II in 2003. In this book, they dive deeper into regulatory and 

supervisory trends across different subsets of countries, especially looking at how trends in policies 

differ between countries with different levels of economic development. They also analyze changes 

in regulatory and supervisory practices from Survey I in 1999 to Survey II in 2003. Similarly, they 

provide one section where they focus on regressions that attempt to highlight optimal governmental 

and supervisory policies. Their general view is that countries that “enact and implement… pro-

private monitoring [e.g. requiring the disclosure of reliable, comprehensive, and timely information] 

enjoy more efficient banks and suffer from less corruption in lending… [while] laws that weaken 

market monitoring of banks tend to have adverse ramifications on the banking system.” While this 

book was released after the release of the second survey, their chapter on the most effective 

regulatory policy uses the 1999 survey results for its regulatory and supervisory explanatory variables 

and compares it to 2001 financial development response variables. The difference is that they 

provide a litany of other regressions with different response variables, such as a series of financial 

crisis dummy regressions. 

BCL (2008) analyzed the impacts of regulatory and supervisory stringency on bank 

development after the release of Survey III in 2007. The paper, entitled “Bank Regulations are 

Changing: For Better or Worse?”, largely reiterates their previous work. They do provide critiques 

on changes in regulatory policy, stating that countries have largely adopted policies that have 

“strengthened capital regulations and empowered supervisory agencies to a greater degree… [and] 

while some countries have reformed their regulations to empower private monitoring… there are 

many exceptions and reversals along this dimension.” Their general critique is that individual 

countries should have focused on increasing private sector information dissemination of domestic 

financial institutions. While they have data from Survey II in 2003 and Survey III in 2007 available, 
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they still use opt to use the data for bank development in 2001 and the supervisory and regulatory 

variables from Survey I in 1999. The difference that separates their analysis in this paper from their 

previous work is switching their regulatory and supervisory explanatory variables from first principal 

components to the raw indices (simply assigning 0 or 1 based on question responses and aggregating 

these values to form indices) that go into their regressions. The authors then use the results of these 

regressions to simulate how certain countries’ regulatory and supervisory reforms from 1999 to 2007 

would impact banking sector performance, stability, and profitability measures. 

Finally, BCL (2013), “Bank Regulation and Supervision in 180 Countries from 1999 to 

2011,” was the trio’s last publication that directly referenced the World Bank database, and was 

published after the release of Survey IV in 2011. This paper was highly qualitative and does not 

pursue any of the questions that were brought up in the previous papers. Rather, they analyzed 

general trends in changes in policies, including pursuing questions about differences in policies 

between countries that suffered a financial crisis during the 2008 recession, the degree of worldwide 

convergence of regulatory policy (as a reference for academic literature discussing “regulatory 

arbitrage”), and analyzing responses to new questions that were raised in Survey IV, which primarily 

reflected changes in policies due to the recession. 

While BCL did not provide quantitative analysis after the release of the 2011 World Bank 

Survey, Martin Cihak, Asli Demiguc-Kunt, Maria Soledad Martinez Peria, and Amin Mohseni-

Cheraghlou of the World Bank published a paper in 2012, “Bank Regulation and Supervision 

Around the World: A Crisis Update,” which answered questions about regulatory changes after the 

2007 financial crises using Survey IV responses. They tested whether there were substantial 

differences in the policies of crisis countries (identified as having a “systemic banking crisis” or 

“borderline systemic crisis”) before the recession and policy responses across the board after the 

recession using a series of mean t-tests. Their general findings found that crisis countries had 
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generally weaker policies across the board, but, particularly, had weaker capital regulations, lower 

restrictions on banking activities, less stringent policies on treatment of bad loans and loan losses, 

and weaker incentives for the private sector to monitor bank risk. Some of these conclusions, 

especially about the tendency for countries that experienced a financial crisis to have low restrictions 

on banking activities, seem to contradict the findings of BCL that these restrictions decreased 

financial system stability and performance. The authors conclude that, since the recession, there 

were notable increases in capital ratios (primarily in non-crisis countries) and deposit insurance 

practices but there were not consistent trends in other policy dimensions. 

 

(III) Data sources 

This thesis works from data compiled from two primary sources, the Barth, Caprio, and 

Levine (last updated in 2012) database on bank regulation and supervision and the World Bank’s 

Global Financial Development Database (updated in June of 2016). While there may be initial 

concerns about the influence of the World Bank on data collection in this thesis, the BCL’s (2012) 

methodology is clearly laid out and the Global Financial Development Database is a compilation 

from a variety of other sources. As control variables, we will be using the legal origin variables from 

La Porta, Lopez-de-Silanes, Shleifer, and Vishny (1999) and the Human Development Index from 

the United Nations Development Programme. 

BCL conveniently aggregates their data in a manageable fashion. Their data spans over 180 

countries from four surveys (I, II, III, IV) conducted in partnership with the World Bank, “Bank 

Regulation and Supervision Survey,” in 1999, 2003, 2007 and 2011. These countries vary across 

geographies and income levels, and provides a robust basis for analysis as 73 countries responded to 

all four surveys. These surveys are given to the national regulatory agencies from each country of 

interest. As discussed in further detail in Section II, each individual dataset is given independent 
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analysis in papers by Barth, Caprio, and Levine (2001, 2006, 2008) for Survey I – III and Martinez-

Peria and Cihak (2012) for Survey IV. While countries across the world and of all income levels 

responded to these surveys, low-income countries with smaller populations had the smallest 

proportional representation. The survey is divided into 12 sections: (1) entry into commercial 

banking, (2) ownership of bank restrictions, (3) capital standards, (4) allowable activities for banks, 

(5) external auditing requirements, (6) governance of banks, (7) liquidity and diversification 

requirements, (8) deposit protection schemes, (9) asset classification and provisioning practices, (10) 

accounting and information disclosure requirements, (11) supervisory powers associated for dealing 

with banks in financial duress, and (12) the structure and procedures of supervisory agencies. This 

thesis analyzes the five key benchmark indices that this dataset compiles to make this research 

consistent with Barth, Caprio, and Levine’s previous work. These benchmarks will be explained in 

further detail in Section IV. 

The World Bank’s Global Financial Development Database is a biannually updated database 

that attempts to provide clear measurements of financial system characteristics for over 250 

countries that spans from 1960 to the present day. The database was originally constructed by 

Martin Cihák, Aslı Demirgüç-Kunt, Erik Feyen, and Ross Levine. The measurements that they 

aggregate are divided into four separate categories: Access, Depth, Profitability, and Stability. The 

focus of this thesis is on analyzing how regulatory and supervisory policy affects financial 

development, as measured by the depth variable, private credit by deposit money banks to GDP. 

 

(IV) Variables 

We divide the variables of interest by source and break down the subcomponents of each 

index or explain the calculation methodology. 

(A) Barth, Caprio, and Levine: Banking Regulation & Supervision Indices 
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All the indices given in this section are composed of summing together subcomponents of 

various questions. Most of the subcomponents are calculated by giving a Boolean value (0, 1) to a 

single question response, but other subcomponents are more complex questions (with a range of 

values indicating stringency of the response) or are themselves indices that are composed with 

multiple questions. In every case, the higher encoded values of components are associated with 

more stringent policy. As detailed in Section V, we convert these raw integer indices into first 

principal components of their subcomponents to capture more heterogeneity in the data. More 

detailed information and explicit codings of question responses are available from the Barth, Caprio, 

and Levine website. The BCL dataset is available here: 

http://harbert.auburn.edu/~barthjr/Web%20Dataset.htm  

(1) Banking Activities Regulation 

Regulators specify permissible business practices or dictate that certain activities serve to 

define entities as certain financial institutions. For these reasons, a bank within one country could be 

involved in a slew of activities that are prohibited in another country. The index is composed of 

three different subcomponents: (1) Securities Activities, (2) Insurance Activities, (3) Real Estate 

Activities.  

(2) Capital Regulations 

Capital requirements are a key part of banking sector regulations, and many of these policies 

dictate the specific amount and type of capital that banks must hold to maintain a well-functioning 

financial system in times of financial shocks. The index is composed of two subcomponents: (1) 

Overall Capital Stringency, (2) Initial Capital Stringency (looks at which forms of capital are 

considered adequate as capital). 

(3) Entry into Banking Requirements 

http://harbert.auburn.edu/~barthjr/Web%20Dataset.htm
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This value attempts to understand limitations of obtaining a license to operate as a bank 

within a single country. The index is composed of two subcomponents: (1) Limitations on Foreign 

Bank Entry or Ownership, (2) (Domestic) Legal Requirements. 

(4) Supervisory Power 

This value measures how regulatory officials can take specific actions to prevent and correct 

problems within financial institutions. This index is composed of three subcomponents: (1) Prompt 

Corrective Power, (2) Restructuring Power, (3) Declaring Insolvency Power. 

(5) Private Monitoring 

This value analyzes the degree to which private actors can monitor or directly influence 

banking institutions and the incentives for these institutions to provide clear, accurate information. 

This index is composed of four different subcomponents: (1) Certified Audit Required, (2) 

Percentage of Ten Biggest Banks Rated by International Rating Agencies, (3) Percentage of Ten 

Biggest Banks Rated by Domestic Rating Agencies, (4) No Explicit Deposit Insurance Scheme, (5) 

Bank Accounting Policy. 

(B) Global Financial Development Database: Bank Development 

The response variable of interest throughout this paper is private credit by deposit money 

banks to GDP. This statistic looks at how much capital deposit money banks lend to the private 

sector, where deposit money banks represents commercial banks and other financial institutions that 

accept transferable deposits. A key note is that this measure does not include financial resources 

provided to central, state and local governments, and other non-financial public enterprises. The 

calculation of this value takes an average value across the past two years. The formula is as given 

below: 

0.5 ∗ [
𝐹𝑡

𝑃𝑒𝑡
+

𝐹𝑡−1

𝑃𝑒𝑡−1
] ∗  [

𝐺𝐷𝑃𝑡

𝑃𝑎𝑡
]

−1
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where F is deposit money bank claims, Pe is end of period CPI, and Pa is average annual CPI. The 

full dataset is available here: http://data.worldbank.org/data-catalog/global-financial-development  

(C) La Porta et al.: Legal Origin Variables 

The legal origin control variables are from La Porta et al. (1999)’s paper, “The Quality of 

Government.” The five legal origins are English (or Common), German, French, Scandinavian, and 

Socialist origin. The dataset is available here: 

http://scholar.harvard.edu/shleifer/publications/quality-government   

(D) World Bank: Human Development Index 

The Human Development Index (“HDI”) was initially created to provider a broader 

measure of development within a country than widely used economic development measures. The 

HDI is the geometric mean of three components: Health Index, Education Index, and Standard of 

Living Index. The Health Index includes life expectancy in years at birth. The Education Index is 

composed of two components: mean years of schooling for adults aged 25 years and more (“Mean 

years of schooling”) and expected years of schooling for children of school entering age (“Expected 

years of schooling”). The Standard of Living Index (“Income Index” or “GNI Index”) is composed 

of the natural log of Gross National Income. Each of these subcomponent indices are calculated 

with the formula: 

𝑎𝑐𝑡𝑢𝑎𝑙 𝑣𝑎𝑙𝑢𝑒 − 𝑚𝑖𝑛𝑖𝑚𝑢𝑚 𝑣𝑎𝑙𝑢𝑒
𝑚𝑎𝑥𝑖𝑚𝑢𝑚 𝑣𝑎𝑙𝑢𝑒 − 𝑚𝑖𝑛𝑖𝑚𝑢𝑚 𝑣𝑎𝑙𝑢𝑒 

The minimum and maximum values used to calculate each subcomponent of the Human 

Development Index for 2016 is shown in Table IV.I. The database for the Human Development 

index and its each of its subcomponent indices are available at: http://hdr.undp.org/en/data-

explorer  

 

http://data.worldbank.org/data-catalog/global-financial-development
http://scholar.harvard.edu/shleifer/publications/quality-government
http://hdr.undp.org/en/data-explorer
http://hdr.undp.org/en/data-explorer
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ent Index

2)
The general form

ula to convert each indicator to the index is (value –
m

inim
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) * (m
axim
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 –

m
inim

um
) -1

3)
The H

ealth index is calculated by converting Life expectancy (at birth)
4)

The E
ducation index is calculated by taking the geom

etric m
ean of the converted values of E

xpected years of schooling (for children of 
school entering age) and M

ean years of schooling (for adults aged 25 years or m
ore)

5)
The Standard of Living index is calculated by converting the natural log of G

ross national incom
e per capita

Table IV.I
Calculation of the 2016 H

um
an D

evelopm
ent Index

Indicators
M

inim
um

M
axim

um

H
ealth

Life expectancy (years)
20.00

85.00

Expected years of schooling (years)
0.00

18.00

M
ean years of schooling (years)

0.00
15.00

Standard of Living
G

ross national incom
e per capita (2011 PPP $)

100.00
75,000.00

Education
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(V) Descriptive statistics 

We provide some general summary statistics in this section, but most analysis will occur in 

Sections VI – IX. While there are 181 countries represented at some level across the four surveys, 

only a few of these have all the variables listed in Section III. As mentioned, BCL notes that there is 

the smallest representation of low income countries in the dataset. After excluding all countries with 

missing index values (“Base Sample”), we see that the subset of low income countries shrinks even 

further. The results of the remaining countries by survey collection year, separated by development 

status, is provided in Table V.I. We note that the highest representation across the board is by the 

most developed countries (especially if we combine the two High Income categories), while Low 

Income countries are the least represented. This means that when we draw conclusions using cross-

country regressions of this sample, we must be wary and avoid making sweeping statements as our 

dataset is skewed towards more developed countries. Secondly, we note that we do not keep our 

dataset consistent across the board. This is intentional to maintain as varied of a sample as possible. 

In the Appendix, we reproduce all the analysis in this paper, except we keep the subset of countries 

consistent across each of the surveys (“Consistent Sample”). A key note is that when we perform 

this analysis, we end up only including 57 countries (rather than approximately 100 in every survey) 

and drop every Low-Income country except for one, Burundi. Each country by development status 

in the Consistent Sample is included in the Appendix in Table A.V.  

Next, we subset the countries by legal origin to indicate whether certain legal origins have 

some bias towards certain development categories. These results are shown in Table V.II. The key 

note here is the large bias of member nations of certain legal origins. Specifically, while the UK (or 

Common Law) Legal Origin Variable and the French Legal Origin Variable are highly diverse, the 

Socialist Legal Origin does not have much representation of Low Income countries and the German 

and Scandinavian Legal Origin countries are only represented by a handful of High Income OECD  
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1)
Countries are included if they have data for all response and explanatory variables in all of the regressions in this thesis

Table V.I
Countries by Year and D

evelopm
ent Status

G
eneral

(420 O
bservations)

1999
2003

2007
2011

Burundi
C

am
bodia

G
am

bia, The
M

alaw
i

Benin
Burundi

C
am

bodia
C

entral A
frican 

Republic
Benin

Burkina Faso
Burundi

C
entral A

frican 
Republic

Burundi
G

am
bia, The

M
adagascar

M
alaw

i

N
epal

Rw
anda

C
had

G
am
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G
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M

adagascar
C
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G

uinea-Bissau
M

alaw
i

M
ali

M
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Sierra Leone

U
ganda

M
ali

N
iger
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Togo
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bique

N
iger

Tanzania
Togo

Z
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e

U
ganda

Total (%
)
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Bangladesh

Bolivia
E
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rab Rep.
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enia
Bolivia
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Bangladesh
Bolivia
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Bangladesh
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E
gypt, A
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l Salvador
G
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uyana
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ote d'Ivoire

E
gypt, A

rab Rep.
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l Salvador
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E
l Salvador

E
l Salvador

G
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uatem
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onduras
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Indonesia
K

enya
G

uatem
ala

G
uyana

H
onduras

India
G
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G
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G
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H
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H
onduras

India
Indonesia

K
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K
yrgyz Republic

Lesotho
M

oldova
M

orocco
K

enya
K

yrgyz Republic
Lesotho

M
oldova

India
Indonesia

K
enya

K
yrgyz Republic

M
oldova

M
orocco

Pakistan
Philippines

Philippines
Sam

oa
Sri Lanka

Tajikistan
M

orocco
N

icaragua
N

igeria
Pakistan

M
oldova

M
orocco

N
icaragua

Pakistan
Sri Lanka

Sw
aziland

Tajikistan
U

kraine

Z
am

bia
Philippines

Sam
oa

Senegal
Sri Lanka

Papua N
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Sri Lanka
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Sudan
Sw
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Tajikistan
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Total (%
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A
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Belarus
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A
zerbaijan
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Botsw
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Brazil
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M
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Iraq

N
am

ibia
Panam

a
Peru

Rom
ania

G
abon

Jordan
K

azakhstan
M
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K
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M
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a
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M
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R
M
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M
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M
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M
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M
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M
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St. Lucia
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South A
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Peru
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ibia
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a

Paraguay
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Thailand
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Turkey
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Surinam

e
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Serbia
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frica

Surinam
e

Thailand
Thailand

Tonga
Tunisia

Turkey

Total (%
)

A
rgentina

Bahrain
C

yprus
K

uw
ait

A
rgentina

Bahrain
C

roatia
C

yprus
A

ntigua and 
Barbuda

A
rgentina

Bahrain
C

roatia
A

rgentina
Bahrain

C
roatia

C
yprus

Latvia
Lithuania

M
alta

Russian 
Federation

E
quatorial 
G
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H

ong K
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uw
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Latvia
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ong SA
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enezuela, RB
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m
an

Q
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Seychelles
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Seychelles
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Saudi A
rabia
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U

ruguay
Singapore
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U
ruguay
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enezuela, RB
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E
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irates

U
ruguay

V
enezuela, RB
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enezuela, RB

Total (%
)

A
ustralia

A
ustria

Belgium
C

anada
A

ustralia
A

ustria
Belgium

C
anada

A
ustralia

A
ustria

Belgium
C

anada
A

ustralia
A

ustria
Belgium

C
anada

C
hile

C
zech Republic

D
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ark
E

stonia
C

hile
C

zech Republic
D

enm
ark

E
stonia

C
hile

C
zech Republic

D
enm

ark
Finland

C
hile

D
enm

ark
Finland

France
Finland

France
G

erm
any

G
reece

Finland
France

G
erm

any
G

reece
France

G
erm

any
G

reece
H

ungary
G

reece
H

ungary
Iceland

Ireland
H

ungary
Iceland

Ireland
Israel

H
ungary

Iceland
Ireland

Israel
Iceland

Ireland
Israel

Italy
Israel

Italy
Luxem

bourg
N

etherlands
Italy

Japan
K

orea, Rep.
Luxem

bourg
Italy

Japan
K

orea, Rep.
Luxem

bourg
Japan

K
orea, Rep.

Luxem
bourg

N
etherlands

Poland
Portugal

Slovak Republic
Slovenia

N
etherlands

N
ew
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Poland
Portugal

N
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N
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N
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Poland

N
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ealand
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Slovak Republic
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U
nited States

Slovak Republic
Slovenia

Spain
Sw
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Slovak Republic
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Spain
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Spain
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U
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Total (%
)

Total (%
)

32 (32.32%
)

16 (16.16%
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)
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)
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)
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)
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)
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)
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)
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)
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)
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)
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)
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28 (23.53%
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)
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Notes:
1) This table breaks down each country included in any Survey by legal origin and development status. To see 

which countries are included in which surveys, see Table V.I.
2) Legal origin is from La Porta et al. (1999)
3) Development status from the United Nations Development Programme

Table V.II
Countries by Legal Origin and Development Status

Gambia, The Malawi Benin Burkina Faso Cambodia

Nepal Sierra Leone Burundi
Central African 

Republic

Tanzania Uganda Chad Guinea
Zimbabwe Guinea-Bissau Madagascar

Mali Mozambique
Niger Rwanda
Togo

Bangladesh Bhutan Bolivia Cameroon Armenia
Kyrgyz 

Republic
Ghana Guyana Congo, Rep. Cote d'Ivoire Moldova Tajikistan

India Kenya
Egypt, Arab 

Rep.
El Salvador Ukraine

Lesotho Nigeria Guatemala Honduras

Pakistan
Papua New 

Guinea
Indonesia Morocco

Samoa Sri Lanka Nicaragua Philippines
Sudan Swaziland Senegal

Vanuatu Zambia
Belize Botswana Algeria Brazil Albania Azerbaijan

Dominica Fiji Colombia Costa Rica Belarus
Bosnia and 

Herzegovina

Jamaica Malaysia
Dominican 
Republic

Ecuador Bulgaria China

Maldives Namibia Gabon Iraq Kazakhstan
Macedonia, 

FYR
South Africa St. Lucia Jordan Lebanon Romania

St. Vincent and 
the Grenadines

Thailand Mauritius Mexico

Tonga Panama Paraguay
Peru Suriname

Tunisia Turkey
Antigua and 

Barbuda
Bahrain Argentina

Equatorial 
Guinea

Croatia Latvia

Cyprus
Hong Kong 
SAR, China

Kuwait Malta Lithuania
Russian 

Federation
Saudi Arabia Singapore Oman Qatar
Trinidad and 

Tobago
United Arab 

Emirates
Seychelles Uruguay

Venezuela, RB

Australia Canada Belgium Chile
Czech 

Republic
Estonia Austria Germany Denmark Finland

Ireland Israel France Greece Hungary Poland Japan Korea, Rep. Iceland Norway

New Zealand
United 

Kingdom
Italy Luxembourg

Slovak 
Republic

Slovenia Switzerland Sweden

United States Netherlands Portugal
Spain

Lower Middle

Upper Middle

High OECD

High Non-OECD

UK / Common Legal Origin French Legal Origin Socialist Legal Origin German Legal Origin Scandinavian Legal Origin

Low
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countries. This means that these legal origin variables will catch some of the heterogeneity due to 

legal systems, but will also have some explanatory power due to other factors – notably the 

development status of its member nations. 

Lastly, we note the methodology in which we calculate the first principal components of 

each regulatory and supervisory variable. In aggregate, we perform PCA analysis 40 times 

throughout this thesis as there are five regulatory and supervisory variables and four surveys for 

both the Base Sample and the Consistent Sample set of countries. For each regulatory and 

supervisory variable in this section (and in the Consistent Sample results in the Appendix), we take 

the corresponding subcomponent values, standardize each of these subcomponents so they have 

variance 1.00 and mean 0.00, and feed each standardized subcomponent into R’s PCA program. 

Finally, we convert each index into the first principal component by taking each standardized 

subcomponent value, multiplying it by the rotation, and summing together the results. 

In the following sections, we will provide more detailed analysis of how the explanatory 

variables (including regulatory, supervisory, and human development indices) covary with each other 

and the bank development response variable. 

 

(VI) Reproducing the bank development regressions 

This thesis starts by replicating the bank development regression that James R. Barth, Gerald 

Caprio, and Dan Levine produce in their 2003 paper, “Banking Regulation & Supervision: What 

Works Best,” and their 2008 paper, “Banking Regulations are Changing: For Better or Worse?” The 

reason why reproducing BCL’s bank development regression is practical is that the authors opted to 

perform the bank development regressions with regulatory and supervisory data from only Survey I, 

published in 1999. By including all four years and then aggregating the regressions across all four 
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surveys, we can make more general conclusions and see whether the relationships between 

regulatory and supervisory variables and bank development hold up across time. 

Throughout the rest of this paper, we will be using private credit issued by deposit banks as 

a share of GDP (“Private credit to GDP” or “Bank development”) as a proxy for bank 

development. While private credit to GDP is the most commonly used, country-based measure of 

bank development, we acknowledge that the statistic does have several shortcomings. First off, this 

measure does not necessarily measure sound and well-functioning banks. Specifically, this indicator 

does not directly measure the ability of banks to overcome informational asymmetries, i.e. how these 

institutions identify good projects, offer risk management strategies, or exert solid corporate 

governance over projects they fund.
9
 However, this indicator has been found to be a good precursor 

to long-run economic growth, suggesting that it may have a casual impact on economic growth.
10

  

A second limitation of these regressions is the timing of the surveys with critical events in 

international finance. During the collection of data for the 1999 survey, Eastern Asian countries 

were in the aftermath of a banking crisis spurred by rapid currency devaluation and dollar-

denominated liabilities, resulting in rampant defaults on loans and a fracturing financial system. 

During the collection of 2003 survey data, the international macroeconomic scene was relatively 

stable. The only major note of financial sector distress was the Argentinian economic crisis and debt 

default due to the peso’s fixed exchange rate to the US dollar. During the collection of 2007 survey 

data, most of the world was beginning to experience economic and financial system distress that 

would result in the 2008 global recession. The financial crises occurring in many developed nations 

were also beginning to wear on international financial markets. In the years following the financial 

crisis, international markets were focused on the precarious situation of the Eurozone sovereign 

                                                 
9
 BCL (2003) 

10
 Levine, Loayza, and Beck (2000) 
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debt crises in Greece, Italy, and Spain, but nearly all countries were rebuilding financial institutions 

and implementing new policies (i.e. the release of the Basel III guidelines in 2012) to prevent 

another systemic, international crisis. For this reason, the impacts of the financial crisis will have a 

significant impact on the 2011 survey results, as financial institutions still showed signs of wear and 

individual regulators began enacting reactionary policies. 

To begin, we analyze the correlations of each of our explanatory variables with bank 

development and with each other. The results are presented below in Table VI.I. In general, we see 

that Bank Development seems to be positively correlated with Private Monitoring and negatively 

associated with Restrictions on Banking Activities. Regulations that hinder Entry into Banking also 

seem to be slightly negatively correlated with Bank Development. We also note that practices that 

help facilitate Private Sector Monitoring of banks seem to be strongly negatively associated with 

Restrictions on Banking Activities and slightly negatively associated with Entry into Banking 

Requirements. In Figure VI.II, we provide a look at the three significant correlations by providing 

scatterplots of the regulatory and supervisory variables of interest with Bank Development. (All five 

scatterplots are included in the Appendix as Figure A.I) Entry into Banking Requirements’ negative 

correlation is driven by outliers, as most countries have extremely uniform policies (the first 

principal components are aggregated near 0.00), while Private Monitoring and Restrictions on 

Banking Activities appears to indicate a more general relationship that is not driven by small bodies 

of countries with vastly different policies.  

To test whether these results remain significant when we simultaneously consider the 

influence of the other regulatory and supervisory variables, Barth, Caprio, and Levine run a 

multivariate regression to simultaneous test the associated effects of the regulatory and supervisory 

explanatory variables on bank development. The OLS regressions that they run follows the 

following framework: 



N
otes:

1)
These correlations are provided for the data over all four surveys for all countries that are included in the regressions of this thesis. The 
countries included in each tim

e period are listed in Table V
.I

2)
The values in parenthesis are p-values

3)
** indicates significance to 5.00%

, * indicates significance to 10.00%
4)

Capital Regulatory, E
ntry into Banking Requirem

ents, Private M
onitoring and O

fficial Supervisory Pow
er are the first principal com

ponents 
of each subcom

ponent of their respective BCL index

Table VI.I
Correlations betw

een Bank D
evelopm

ent and the E
xplanatory Variables

Bank 
D

evelopm
ent

Capital 
Regulatory

Entry into Banking 
Requirem

ents
Private 

M
onitoring

O
ffical Supervisory 

Pow
er

Restrictions on 
Banking A

ctivities

Bank D
evelopm

ent
1.000

-0.030
-0.097**

0.387**
0.012

-0.337**

(0.540)
(0.045)

(0.000)
(0.812)

(0.000)

Capital Regulatory
1.000

0.002
-0.018

0.045
0.058

(0.970)
(0.711)

(0.360)
(0.237)

Entry into Banking 
Requirem

ents
1.000

-0.083*
0.131**

0.038

(0.089)
(0.007)

(0.440)

Private M
onitoring

1.000
-0.056

-0.287**

(0.251)
(0.000)

O
ffical Supervisory 

Pow
er

1.000
-0.008

(0.868)

28



Notes:
1) All banking regulation and supervision values are first principal components
2) The trendline is for all values across the four surveys

Figure VI.II
Bank Development by Selected Measures of  Regulatory Stringency
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𝑌 = 𝛼 +  𝛽𝑆 + 𝛾𝑋 + 𝑒 

The dependent variable, Y, is the bank development measure, private credit to GDP in the year 

following the survey. The matrix of banking sector regulation and supervision indices are, 𝑆, making 

𝛽 the parameter estimates of interest. BCL uses both the raw bank regulation and supervision index 

(simply summing each subcomponent) and the first principal components of each of these indices’ 

subcomponents in separate papers. In our analysis, we decide to convert these indices into first 

principal components to capture more variability in our data. The legal origin dummy variables are 

𝑋, which are used as exogenous control variables. We (and BCL) include these legal dummy origin 

variables because La Porta et al. (1999) found that legal origin may have a direct impact on 

stringency and enforcement of regulation. 

BCL’s regression results using Survey I data, collected in 1999, is given in Table VI.III. One 

main note is that while BCL use first principal components in their 2003 paper’s regression, they opt 

to use the raw index in their 2008 reproduction of this regression. The benefits of using PCA versus 

the raw index are summarized well in their 2003 paper. They state that “an advantage of [the PCA] 

method is that equal weights for the individual questions are not specified… a disadvantage is that it 

is less transparent how a change in the response to a question changes the index.” Their main 

takeaway from these results is that “bank regulatory and supervisory practices that (1) require and 

enforce accurate information dissemination, (2) empower private sector corporate control of banks, 

and (3) foster incentives for private agents to exert corporate control work best to promote bank 

development, performance and stability.”11
 This conclusion seems to make sense as private 

monitoring emerges as the only statistically significant and positively correlated variable with bank 

development. BCL do provide other analysis through looking at a variety of other banking sector  

  

                                                 
11

 BCL (2003) 



Notes:
1) Regression from BCL (2003), “Bank Regulation and Supervision: What Works Best?”

• Index values are first principal components; legal origin dummies are used but values are omitted
2) Regression from BCL (2008), “Bank Regulations Are Changing: For Better or Worse?”

• Index values are raw indices
3) Reproduction

• Index values are first principal components
4) All three of the regressions use bank regulatory and development data in 1999
5) The values in parenthesis are p-values
6) ** indicates significance to 5.00%, * indicates significance to 10.00%

Table VI.III
Barth, Caprio, and Levine Regression and Reproduction Results

(𝐵𝑎𝑛𝑘𝐷𝑒𝑣 = 𝛼 + 𝛽𝑆 + 𝛾𝑋 + 𝑒)

BCL (2003) - PCA(1) BCL (2008) - Index(2) Reproduction

Intercept 0.189** 0.565* 0.327*

(0.004) (0.070) (0.066)

Capital Regulatory -0.011 0.002 0.015

(0.725) (0.915) (0.516)

Private Monitoring 0.089** 0.084** 0.067**

(0.003) (0.000) (0.019)

Offical Supervisory Power -0.042 -0.012 -0.001

(0.172) (0.358) (0.956)

Entry into Banking Requirements 0.002 0.025 0.002

(0.939) (0.354) (0.905)

Restrictions on Banking Activities -0.118** -0.061** -0.069**

(0.001) (0.000) (0.019)

UK Legal Origin * -0.057 0.145

(0.775) (0.429)

French Legal Origin * -0.008 0.168

(0.971) (0.352)

German Legal Origin * 0.459* 0.742**

(0.057) (0.001)

Socialist Legal Origin * -0.265 -0.135

(0.208) (0.470)

N 75 69 90

R-Squared 0.597 0.547 0.4756
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response variables including profitability (net interest margin), efficiency (overhead costs), risk for 

financial crisis (in the years prior), and stability (nonperforming loans to total assets). We note that 

BCL does not make these regressions a priority in their analysis, but rather, uses them to emphasize 

that improving private monitoring standards does not have a measurably detrimental impact on 

these financial system outcomes. We choose to focus on the bank development regression and leave 

the other factor checks up as potential extensions for analysis. 

To confirm our methodology, we run the same regression that BCL proposed in their 

research. We make the decision to run the regressions with the first principal components to better 

capture variability between different countries’ regulatory policies. The results of our regression 

including 90 countries in 1999 are provided in the final column of Table VI.III. As a general 

summary, we find that our results are markedly like the BCL regressions, with private sector 

information dissemination positively associated with higher levels of banking sector development 

and limitations on banking activities associated with lower levels of banking sector development 

when controlling for the other independent variables.  

The differences between the value of coefficients between the BCL regressions and our 

reproduction is due to having a larger number of observed countries in our regressions (they do not 

explicitly state which countries are included in their regressions), different PCA values due to the 

different set of countries, and potentially different values for bank development.
12

 

 

(VII) Time consistency of the bank development regressions 

While these results seem to tell a compelling story, this methodology is a little awkward 

because of how it compares current regulatory policy with the current bank development level, after 

                                                 
12

 The Global Financial Development database from the World Bank was first published in 2005. In 

their 2003 paper, BCL explicitly list how they calculate private credit to GDP (which is the same as 

the World Bank’s methodology). However, if there were any adjustments or changes to the 
underlying data, our data will capture these differences 
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controlling for other factors. The next logical step would be to test if these results are statistically 

consistent over time, i.e. whether the magnitude of the coefficients is consistent over a time-series 

regression. If these results appear to hold consistently across each of the four surveys, we will be 

able to make stronger statements about how regulatory policies influence banking sector 

development across multiple years rather than just how they seem to correlate during one specific 

year. In addition, performing this analysis will allow us to fill in the missing regression results for the 

2003, 2007, and 2011 surveys. 

 Like the previous section, we perform a similar, albeit larger, OLS regression. The regression 

formula is provided below and will be referred to as the “Unrestricted Base OLS Regression.” 

𝑌𝑖𝑡 = 𝛼 +  𝛽𝑖𝑡𝑆𝑖𝑡 + 𝛾𝑖𝑡𝑋𝑖 + 𝑇𝑡 + 𝑒 

The dependent variable, 𝑌𝑖𝑡, is private credit to GDP for country 𝑖 from survey 𝑡. The matrix of 

banking sector regulation and supervision indices are 𝑆𝑖𝑡, so the coefficients of interest are 𝛽𝑖𝑡. 

Therefore, we will end up with a set of 𝛽s that is a four by five matrix, as there are five bank 

regulation and supervision explanatory variables and four surveys. Again, these indices are first 

principal components within each survey. The legal origin dummy variables are 𝑋𝑖, which are used as 

exogenous control variables. These legal origin variables remain consistent across time, so while we 

will still end up with 16 coefficients (five legal origin variables, one dropped to prevent collinearity, 

across four time periods), the value of the legal origin will remain consistent for a single country 

across the four time frames. Lastly, we include a time dummy variable 𝑇𝑡 to capture different 

intercepts of the four regressions. 

 The results of the Unrestricted Base OLS Regression are provided in Table VII.I. We 

separate the regression results across the four time periods for readability purposes, and any 

adaptations that we perform are included in the footnotes. In general, we see that stronger private 

sector information dissemination are associated with higher levels of bank development, while more  



Notes:
1) The intercept value for each time frame is given by adding the intercept of the regression by the corresponding time 

dummy variable (𝛼 + 𝑇𝑡) except 1999, which is just the intercept value (𝛼)
2) F-statistics for stability of each coefficient across the four surveys (i.e. the null hypothesis is cap99=cap03=cap07=cap11)
3) The F-tests all have 380 degrees of freedom
4) The R2 value for the entire regression is 0.4289 ; to run f-tests, we include all four timeframes in the same regression
5) The values in parenthesis are p-values
6) ** indicates significance to 5.00%, * indicates significance to 10.00%

Table VII.I
Unrestricted Base OLS Regressions Results

(𝐵𝑎𝑛𝑘𝐷𝑒𝑣𝑖𝑡 = 𝛼 + 𝛽𝑖𝑡𝑆𝑖𝑡 + 𝛾𝑖𝑡𝑋𝑖 + 𝑇𝑡 + 𝑒)

1999 2003 2007 2011 F-tests(2)

Intercept(1) 0.327 0.855** 1.393** 0.995**

(0.102) (0.039) (0.000) (0.009)

Capital Regulatory 0.015 -0.009 0.002 -0.114** 3.090**

(0.566) (0.673) (0.936) (0.002) (0.027)

Private Monitoring 0.067** 0.101** 0.095** 0.015 2.000

(0.035) (0.000) (0.000) (0.605) (0.114)

Offical Supervisory Power -0.001 -0.011 0.017 0.037 0.800

(0.961) (0.522) (0.421) (0.214) (0.492)

Entry into Banking Requirements 0.002 -0.015 0.005 -0.069** 1.750

(0.916) (0.405) (0.827) (0.014) (0.156)

Restrictions on Banking Activities -0.069** -0.037 -0.109** -0.081** 1.000

(0.036) (0.168) (0.001) (0.007) (0.393)

UK Legal Origin 0.145 -0.389** -0.834** -0.417**

(0.485) (0.026) (0.000) (0.015)

French Legal Origin 0.168 -0.473** -1.000** -0.451**

(0.411) (0.005) (0.000) (0.007)

German Legal Origin 0.742** 0.045 -0.638** -0.157

(0.004) (0.840) (0.007) (0.597)

Socialist Legal Origin -0.135 -0.543** -0.876** -0.433**

(0.523) (0.003) (0.000) (0.016)

N 90 119 112 99 380(3)

R2 *** *** *** *** ***
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stringent limitations on banking activities seem to be associated with lower levels of bank 

development. An interesting note is what occurs in the 2011 regression, where private monitoring 

maintains its positive relationship, but loses its significance, while the measure of capital regulatory 

strength emerges to have a negative relationship with the level of banking sector development. As 

noted before, a potential explanation for this change may be due to reactionary policies adopted 

after the 2007 – 2008 financial crises. With wide multinational regulatory agencies like BCBS 

adopting stricter policies for capital regulations, countries that suffered the most the recession may 

have been more likely to adopt more stringent policy changes. 

 Next, we include F-tests to test whether the regulation and supervision coefficients across 

each of the four regressions are jointly equal. We conduct these F-tests such that the test for each 

regulatory coefficient across the four surveys is its own independent F-test, rather than testing for 

every regulatory measure simultaneously. The results are shown in the last column of Table VII.I. 

We note that we generally fail to reject the null hypothesis across the time frames. The only one to 

note is the Capital Regulations Index, which we reject with 95.00% confidence. We can see that the 

index moves from being statistically insignificant (and close to 0.00) from 1999, 2003, and 2007, but 

then becomes significant in 2011. This failure to reject the null hypothesis for the other four indices 

indicates that we cannot say with 90.00% confidence that the other regulatory and supervisory 

measures are significantly different across different timeframes. 

Due to these results, we propose a more-rigid regression framework, known as “Restricted 

Base OLS Regression,” where we assume that the impact of regulatory policy does not change 

across time. The regression equation is provided below. 

𝑌𝑖𝑡 = 𝛼 +  𝛽𝑖𝑆𝑖𝑡 + 𝛾𝑖𝑡𝑋𝑖 + 𝑇𝑡 + 𝑒 

In this instance, we assume that the impact of bank regulation and supervision does not change 

across each of the four time frames, i.e. higher private monitoring practices in 1999 has the same 
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impact on bank development as higher private monitoring practices in 2007. Due to rejecting the 

null hypothesis that the coefficient for capital regulatory policies is consistent across the four 

surveys, we include the variable multiplied by a time dummy coefficient. The reason we also allow 

the legal origin variable to change is because the subset of countries that we analyze changes across 

timeframes, so we would like the legal origin variables, as our exogenous controls, to capture some 

of this variation in our data sample. We leave the time dummy variables to capture basic trends over 

time in bank development. 

 In Table VII.II, we report the Restricted Base OLS Regression results. As expected, the 

results are like the Unrestricted Base OLS Regression cases. The positive association of Private 

Monitoring and the negative association of Restrictions on Banking Activates have the same sign 

and is approximately the average of the four coefficients in the unrestricted case. These values are 

significant with 99.99% confidence. We note that the capital regulations variable is likely to be more 

accurately forecasted through the Unrestricted Base OLS Regression methodology, due to the 

rejection of the null hypothesis that the coefficient for capital regulations is stable across the four 

surveys; for this reason, we include capital regulations multiplied by the year dummy variable. 

However, in this case, we find that each of the capital regulations coefficients are insignificant, even 

in 2011, when it was significant in the Unrestricted Base OLS Regression. Lastly, each of the time 

dummy variables remains significant, and shows that bank development generally increases over 

time. The coefficient’s value does drop from 2007 to 2011, which can likely be attributed to the 

aftermath of the financial crises across several of the developed countries and the worldwide 

recession on banking deposits. 

In the Appendix, we include these same regressions except we use the Consistent Sample. 

We note that the results of the Unrestricted Base OLS Regression (Table A.VI) and the Restricted 

Base OLS Regression (Table A.IX) are very similar in this case, but certain independent variables  



Notes:
1) We allow capital regulations to vary across the four timeframes due to the rejection of the null hypothesis 

that the variable is stable from Survey I (1999) – Survey IV (2011)
2) All banking regulation and supervision values are first principal components
3) Regression also includes 16 dummy variables of legal origins by timeframe (leg_uk99, leg_uk03,…)
4) The values in parenthesis are p-values
5) ** indicates significance to 5.00%, * indicates significance to 10.00%

Table VII.II
Restricted Base OLS Regression Results
(𝐵𝑎𝑛𝑘𝐷𝑒𝑣𝑖𝑡 = 𝛼 + 𝛽𝑖𝑆𝑖𝑡 + 𝛾𝑖𝑡𝑋𝑖 + 𝑇𝑡 + 𝑒)

Base

Intercept 0.300
(0.101)

Capital Regulatory (1999)(1) 0.014
(0.584)

Capital Regulatory (2003)(1) -0.008
(0.733)

Capital Regulatory (2007)(1) 0.036
(0.212)

Capital Regulatory (2011)(1) 0.025
(0.437)

Private Monitoring 0.071**
(0.000)

Offical Supervisory Power 0.004
(0.749)

Entry into Banking Requirements -0.014
(0.284)

Restrictions on Banking Activities -0.076**
(0.000)

2003 Dummy 0.584**
(0.014)

2007 Dummy 1.121**
(0.000)

2011 Dummy 0.782**
(0.001)

N 420
R-Squared 0.3956
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lose their explanatory power as we shrink the sample set of countries. We are forced to drop 

countries to fit the additional constraint of maintaining a consistent sample across the four surveys. 

The consistency of these results indicates that including a different subset of countries in each of the 

four recessions does not have a significant impact on our conclusions. 

 The results of this section coincide with the research that Barth, Caprio, and Levine first 

conducted in 2003. Policies that strengthen private sector information disclosure and governance of 

financial institutions, the basis of the 3
rd
 pillar of the Basel Accords, seem to be associated with more 

developed domestic banking sectors. While the time series regressions seem to indicate that this 

relationship appears to hold across the past decade, we note that there are flaws with this type of 

regression framework. While we do provide one independent control variable (legal origin), we are 

not factoring in any other characteristics of the countries we are analyzing. The following section, 

Section VIII considers what happens when we include the human development index as another 

explanatory control variable. Secondly, regressions in this manner simply looks at a snapshot of 

policy and a snapshot of banking sector development. There may be inconsistencies with how 

individual countries answer questions in the survey, so similar values of regulatory policy across 

different countries may indicate different levels of stringency. In addition, we note that while the 

explicit policy within two countries may be similar, government effectiveness would play a large part 

in how these policies translate to influence the targeted institutions. One potential way to control for 

these problems of individual country characteristics in these cross-country regressions will be 

through the fixed effects regression framework, which we will consider in Section IX. 

 

(VIII) Controlling for human development 

While the results of Section VII indicate that the conclusions of BCL’s work may be 

consistent across the four surveys, there may be extraneous factors that have explanatory power for 
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the positive relationship of private sector monitoring and negative relationship of restrictions on 

banking activities on bank development. We propose an extension that BCL indirectly touch on in 

their 2006 book but do not explore in detail, the impact of human development. 

To begin, we provide the correlations of the Human Development Index (“HDI”) with our 

bank regulation and supervision explanatory variables and the bank development response variable. 

The correlation table is provided in Table VIII.I, and we include both the Human Development 

Index and each of its components (Life Expectancy Index, Education Index, Income Index). In 

general, it seems logical that developing countries (low HDI) would have weaker restrictions across 

the board, as these countries try to encourage lenders to provide capital to budding industries, but 

the results of our correlations do not support this conclusion. Like the previous section, we provide 

scatterplots of Entry into Banking Requirements, Private Monitoring, and Restrictions on Banking 

Activities with Human Development in Figure VIII.II. (All the scatterplots with Human 

Development are provided in the Appendix in Table A.IV.) Official Supervisory Power and Capital 

Regulations are both slightly negatively correlated with development, but the values are insignificant. 

Entry into Banking Requirements exhibits a negative relationship, but most of this relationship is 

driven by a few highly-developed countries with very lenient Entry into Banking Requirement 

policies. Private Monitoring practices exhibits a relatively strong positive relationship with human 

development, while Restrictions on Banking Activities exhibits a strong negative relationship with 

human development. The interesting note is that these correlations with human development have 

the same signs of the coefficients in the previous section’s bank development regressions. While this 

relationship is not entirely surprising because of the strong correlation between Bank Development 

and the Human Development Index, we note that the correlation between Human Development 

and Private Monitoring (0.552) is larger than the correlation between Bank Development and 

Private Monitoring (0.387). The implications of this relationship will be reflected in our regression  



N
otes:

1)
These correlations are provided for the data over all four surveys for all countries that are included in the regressions of this thesis. The 
countries included in each tim

e period are listed in Table V
.I

2)
The values in parenthesis are p-values

3)
** indicates significance to 5.00%

, * indicates significance to 10.00%
4)

Capital Regulatory, E
ntry into Banking Requirem

ents, Private M
onitoring and O

fficial Supervisory Pow
er are the first principal com

ponents 
of each subcom

ponent of their respective BCL index

Table VIII.I
Correlations betw

een H
um

an D
evelopm

ent and Bank D
evelopm

ent and R
egulation

H
um

an 
D

evelopm
ent 

Index

Life Expectancy 
Index

Education 
Index

G
N

I 
Index

Bank 
D

evelopm
ent

Capital 
Regulatory

Entry into Banking 
Requirem

ents
Private 

M
onitoring

O
ffical Supervisory 

Pow
er

Restrictions on 
Banking A

ctivities

H
um

an D
evelopm

ent 
Index

1.000
0.906**

0.828**
0.937**

0.605**
-0.018

-0.084*
0.552**

-0.064
-0.322**

(0.000)
(0.000)

(0.000)
(0.000)

(0.717)
(0.083)

(0.000)
(0.190)

(0.000)

Life Expectancy Index
1.000

0.688**
0.804**

0.577**
-0.035

-0.066
0.478**

-0.087*
-0.249**

(0.000)
(0.000)

(0.000)
(0.476)

(0.179)
(0.000)

(0.073)
(0.000)

Education Index
1.000

0.733**
0.459**

-0.018
-0.073

0.345**
-0.054

-0.291**

(0.000)
(0.000)

(0.708)
(0.135)

(0.000)
(0.271)

(0.000)

G
N

I Index
1.000

0.560**
-0.011

-0.105**
0.556**

-0.031
-0.326**

(0.000)
(0.817)

(0.031)
(0.000)

(0.527)
(0.000)

40



Notes:
1) The trendline is for all values across the four surveys
2) All banking regulation and supervision values are first principal components

Figure VIII.II
Human Development by Selected Measures of  Regulatory Stringency

41



` 

42 

 

framework later in this section. In the Appendix, we provide scatterplots between Bank 

Development and the Human Development Index (Figure A.II) and each of its subcomponents 

(Figure A.III). 

Barth, Caprio, and Levine do acknowledge that economic development is correlated with 

some of the explanatory variables, but do not choose to include economic development as a 

variable. Rather, in their multivariate regression (replicated in the previous section) and their 

endogeneity tests of regulatory variables on bank development, they choose to use other valid 

instrumental variables, e.g. religious composition, geography (the proxy being distance to the 

equator), and legal origin (included in BCL’s multivariate regressions and all the OLS regressions in 

this thesis) as controls. The concern is the causality question between economic development and 

bank development.
13

  

The relationship between the Human Development Index (and its subcomponents) with 

bank development has been analyzed in the past. However, different authors have explained this 

relationship with opposing directions of causality. In a 2006 World Bank working paper, Stijn 

Claessens and Erik Feijen note a very strong positive relationship between the growth rates of life 

expectancy and private credit to GDP from 1980 – 2004, but were unable to find a causal 

relationship. They postulate that higher life expectancy in a country is correlated with higher 

incomes and productivity, which may increase demand for financial services, but do not rigorously 

test this hypothesis. They conclude their analysis by stating that “the effect is non-negligible.” 
 

Sehrawat and Giri (2014) also analyze the relationship between financial development and human 

development in India, and suggests that that the causality runs from financial development 

indicators to human development. The paper suggests adopting growth-oriented financial policy to 

help facilitate sustained growth of human development in India. 

                                                 
13

 See Beck, Levine, Loayza, 2000. 
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With these results in mind, we decide to modify the BCL regression framework to 

understand the nature of the relationship between human development and bank development. 

Unlike the two papers above, we are not taking a stand on causality, but rather just looking for 

common associations between human development and financial development (and, implicitly, the 

bank regulatory and supervisory variables). For this reason, we rerun the regressions to include these 

development variables and discuss how we would test the causality problem as an extension of this 

thesis. 

The regression methodology is an extension on the BCL regressions, and the regression 

formula is shown below. 

𝑌𝑖𝑡 = 𝛼 +  𝛽𝑖𝑡𝑆𝑖𝑡 + 𝛾𝑖𝑡𝑋𝑖 + 𝜆𝑖𝑡𝐻𝑖𝑡 + 𝑒 

The variables are the same as in the previous section, except we are including, 𝐻𝑖𝑡, either the HDI 

index or the three subcomponent indices (Education, Life Expectancy, Income) for each individual 

country for each survey. We will call these regressions the “Unrestricted HDI OLS Regression” and 

the “Unrestricted HDI Components OLS Regression,” respectively. The coefficient of interest to 

explain the impact of the HDI index or its subcomponents are 𝜆𝑖𝑡. 

Table VIII.III displays the results of the reproduced Barth, Caprio, and Levine regressions 

once we include the Human Development Index as an independent variable, i.e. the Unrestricted 

HDI OLS Regression. The results indicate that including the HDI index negates the significance of 

the positive relationship of Private Monitoring and the negative relationship of Restrictions on 

Banking Activities in the 1999 and the 2003 regression, while Private Monitoring’s significance 

disappears across all four regressions. Restrictions on Banking Activities maintains a negative 

association with the level of bank development in 2007 and 2011, but the magnitude has declined by 

approximately 30% in both regressions compared to the Unrestricted OLS Regression provided in 

Section VII. The coefficient of the Human Development Index is significant across each time frame.  



Notes:
1) The intercept value for each time frame is given by adding the intercept of the regression by the corresponding time 

dummy variable (𝛼 + 𝑇𝑡) except 1999, which is just the intercept value (𝛼)
2) F-statistics for joint equality of each regulatory and human development coefficient across the four surveys (i.e. for 

capital regulations, the null hypothesis is cap99 = cap03 = cap07 = cap11)
3) The F-tests all have 380 degrees of freedom
4) The R2 value for the entire regression is 0.5311; to run f-tests, we include all four timeframes in the same regression
5) The values in parenthesis are p-values
6) ** indicates significance to 5.00%, * indicates significance to 10.00%

Table VIII.III
Unrestricted HDI OLS Regression Results
(𝐵𝑎𝑛𝑘𝐷𝑒𝑣𝑖𝑡 = 𝛼 + 𝛽𝑖𝑡𝑆𝑖𝑡 + 𝜆𝑖𝑡𝐻𝑖𝑡 + 𝛾𝑖𝑡𝑋𝑖 + 𝑒)

1999 2003 2007 2011 F-tests(2)

Intercept(1) -0.634* -0.132 0.393** -0.115

(0.059) (0.226) (0.015) (0.244)

Capital Regulatory -0.004 -0.006 0.000 -0.060* 0.780

(0.853) (0.765) (0.984) (0.093) (0.508)

Private Monitoring -0.009 0.016 0.037 -0.016 0.770

(0.804) (0.592) (0.160) (0.552) (0.513)

Offical Supervisory Power -0.002 -0.004 -0.004 -0.061** 0.640

(0.924) (0.803) (0.839) (0.017) (0.589)

Entry into Banking Requirements -0.004 -0.003 0.011 0.036 1.470

(0.836) (0.836) (0.560) (0.180) (0.223)

Restrictions on Banking Activities -0.036 -0.025 -0.086** -0.066** 1.000

(0.252) (0.322) (0.005) (0.016) (0.394)

Human Development 1.230** 1.205** 1.208** 1.389** 0.090

(0.001) (0.000) (0.000) (0.000) (0.968)

UK Legal Origin 0.299 -0.209 -0.687** -0.263*

(0.124) (0.198) (0.000) (0.099)

French Legal Origin 0.320* -0.246 -0.768** -0.371**

(0.094) (0.127) (0.000) (0.016)

German Legal Origin 0.806** 0.107 -0.585** -0.191

(0.001) (0.599) (0.006) (0.481)

Socialist Legal Origin -0.044 -0.427** -0.793** -0.341**

(0.820) (0.010) (0.000) (0.038)

N 90 119 112 99 380(3)

R2 *** *** *** *** ***

44



` 

45 

 

As an illustrative example, going from the least developed country that we include in our 2011 

regression, Burundi with an HDI value of 0.393, to our most developed, Switzerland with a HDI 

value of 0.932, our regression predicts a 74.85% jump in private credit to GDP [1.389 * (0.932 – 

0.393)].  

 Table VIII.IV breaks down the Unrestricted HDI Components OLS Regression, which 

includes each subcomponent index of the Human Development Index, e.g. life expectancy, 

education, and income (measured by Gross National Income). The surprising thing about this 

regression is that the economic development variable, when entered jointly with life expectancy, is 

insignificant. Our regression also indicates that life expectancy has a surprisingly high impact on 

bank development, which is consistent except in 1999. As an illustrative example, in 2011, moving 

from Swaziland, with a life expectancy index of 0.4415 (average life expectancy at birth is 48.71 

years) to Hong Kong with a life expectancy index of 0.9738 (average life expectancy at birth is 83.3 

years) implies a nominal increase in the bank development ratio of 88.57% [1.664 * (0.9738 – 

0.4415)]. This conclusion provides an interesting area of future analysis about the impact of 

economic development and financial development, and suggests that some other mechanism outside 

of the general status of the economy may be influencing financial policy and financial development. 

 Next, we perform F-tests to analyze the hypothesis that each of the indices (both regulatory 

and supervisory and the human development index and its subcomponents) in both Unrestricted 

frameworks are equal across time. Like Section VII, we perform a separate F-test for every 

regulatory and supervisory index across the four surveys. Again, we do not perform F-tests on the 

individual legal origin dummy variables as the subset of countries that we are analyzing varies across 

different timeframes. The results of both sets of F-tests are shown in the last column of Table 

VIII.III and Table VIII.IV and we fail to reject this hypothesis across the board in both regressions. 

This means that we cannot say with 90.00% certainty that any one of these variables would be  



Notes:
1) The intercept value for each time frame is given by adding the intercept of the regression by the corresponding time 

dummy variable (𝛼 + 𝑇𝑡) except 1999, which is just the intercept value (𝛼)
2) F-statistics for joint equality of each regulatory and human development coefficient across the four surveys (i.e. for 

capital regulations, the null hypothesis is cap99 = cap03 = cap07 = cap11)
3) Each F-test has 380 degrees of freedom
4) The R2 value for the entire regression is 0.5373; to run f-tests, we include all four timeframes in the same regression
5) The values in parenthesis are p-values
6) ** indicates significance to 5.00%, * indicates significance to 10.00%

Table VIII.IV
Unrestricted HDI Components OLS Regression Results

(𝐵𝑎𝑛𝑘𝐷𝑒𝑣𝑖𝑡 = 𝛼 + 𝛽𝑖𝑡𝑆𝑖𝑡 + 𝜆𝑖𝑡𝐻𝑖𝑡 + 𝛾𝑖𝑡𝑋𝑖 + 𝑒)

1999 2003 2007 2011 F-tests(2)

Intercept(1) -0.730** -0.119 0.240** -0.357

(0.039) (0.158) (0.030) (0.435)

Capital Regulatory -0.002 -0.010 0.007 -0.065* 1.040

(0.924) (0.633) (0.711) (0.076) (0.375)

Private Monitoring -0.003 0.002 0.014 0.030 0.910

(0.886) (0.921) (0.485) (0.276) (0.434)

Offical Supervisory Power -0.005 0.027 0.044 -0.015 0.380

(0.896) (0.372) (0.106) (0.591) (0.766)

Entry into Banking Requirements 0.000 -0.007 -0.011 -0.068** 1.710

(0.988) (0.700) (0.612) (0.009) (0.164)

Restrictions on Banking Activities -0.033 -0.034 -0.090** -0.071** 0.930

(0.307) (0.196) (0.004) (0.010) (0.428)

Life Expectancy Index 0.735 0.924** 1.167** 1.664** 0.710

(0.115) (0.006) (0.003) (0.001) (0.544)

Education Index 0.579 0.049 0.089 -0.157 0.590

(0.215) (0.846) (0.742) (0.604) (0.622)

GNI Index 0.018 0.187 0.070 0.079 0.040

(0.966) (0.583) (0.838) (0.846) (0.990)

UK Legal Origin 0.303 -0.252 -0.691** -0.282*

(0.121) (0.121) (0.000) (0.080)

French Legal Origin 0.313 -0.337** -0.810** -0.446**

(0.111) (0.039) (0.000) (0.005)

German Legal Origin 0.804** 0.055 -0.596** -0.235

(0.001) (0.789) (0.006) (0.394)

Socialist Legal Origin -0.067 -0.453** -0.788** -0.338**

(0.737) (0.007) (0.000) (0.040)

N 90 119 112 99 380(3)

R2 *** *** *** *** ***
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substantially better represented in individual unrestricted regressions compared to the restricted 

regression case where we force the coefficients to be consistent across the four surveys. 

These F-tests are meant to look at the validity of a modified regression framework, the 

Restricted HDI and HDI Components OLS Regressions, where we restrict the coefficients of each 

of the regulatory and human development indices so they cannot vary across time frames. Due to 

our failure to reject the null hypothesis that each coefficient is stable across Survey I – IV, we move 

to the restricted regression framework:  

𝑌𝑖𝑡 = 𝛼 +  𝛽𝑖𝑆𝑖𝑡 + 𝛾𝑖𝑡𝑋𝑖 +  𝜆𝑖𝐻𝑖𝑡 +  𝑇𝑡 + 𝑒 

The results of the Restricted HDI and HDI Components OLS Regressions are shown in Table 

VIII.V. The results are like their unrestricted counterparts, with the Human Development Index and 

the Life Expectancy Index being statistically significant and with a positive relationship with bank 

development. While Private Monitoring does not retain a significant relationship with bank 

development, Restrictions on Banking Activities retains its negative association with banking sector 

development even when factoring in human development metrics. Illustratively, increasing private 

monitoring by one standard deviation (1.00) is associated with an approximate drop of 5.10% to 

5.80% in that country’s private credit to GDP ratio. 

Like the previous section, we reproduce this analysis in the Appendix except we use the 

Consistent Sample. The Unrestricted HDI OLS Regression results are found in Table A.VII and the 

Unrestricted HDI Components OLS Regression are found in Table A.VIII. The results of those 

regressions are similar, so the inclusion of different countries across timeframes does not have a 

substantive impact on the results of this analysis. 

To conclude, we note that this regression exemplifies an interesting relationship but does not 

tell us the direction of the relationship. This raises new questions about the univariate nature of the 

relationship between human development and financial development. 



Notes:
1) Restricted framework does not allow the regulatory and development variables to vary across timeframe to analyze the 

associations between our explanatory variables to bank development between 1999 – 2011
2) Regression also includes 16 dummy variables of legal origins by timeframe (leg_uk99, leg_uk03,…)
3) The values in parenthesis are p-values
4) ** indicates significance to 5.00%, * indicates significance to 10.00%

Table VIII.V
Restricted HDI and HDI Components OLS Regression Results

(𝐵𝑎𝑛𝑘𝐷𝑒𝑣𝑖𝑡 = 𝛼 + 𝛽𝑖𝑆𝑖𝑡 + 𝛾𝑖𝑡𝑋𝑖 + 𝜆𝑖𝐻𝑖𝑡 + 𝑇𝑡 + 𝑒)

HDI HDI Components

Intercept -0.698** -0.781**

(0.000) (0.000)

Capital Regulatory -0.011 -0.007

(0.318) (0.501)

Private Monitoring 0.011 0.020

(0.415) (0.148)

Offical Supervisory Power 0.007 0.008

(0.492) (0.390)

Entry into Banking Requirements -0.011 -0.012

(0.266) (0.220)

Restrictions on Banking Activities -0.051** -0.058**

(0.000) (0.000)

Human Development Index 1.286**

(0.000)

Life Expectancy Index 1.067**

(0.000)

Education Index 0.063

(0.663)

GNI Index 0.189

(0.290)

2003 Dummy 0.505** 0.525**

(0.017) (0.014)

2007 Dummy 1.075** 1.080**

(0.000) (0.000)

2011 Dummy 0.718** 0.724**

(0.001) (0.001)

N 420 420

R-Squared 0.5097 0.5107
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(IX) Fixed effects analysis 

 While this analysis replicates and extends the results of what BCL have done in their body of 

work, we acknowledge certain shortcomings of this type of analysis. We have analyzed the common 

regulatory and supervisory practices of countries with high bank development. In Section VIII, we 

found that many of these high bank development countries also have high levels of human 

development. In addition, when we include the Human Development Index as another explanatory 

control, the positive association between higher Private Monitoring practices and higher levels of 

Bank Development loses its significance. We note that we are not taking a stand on the causal 

direction of this relationship, as previous research indicates that there may be some influence of 

financial development on human development. However, the puzzle that remains is that human 

development also covaries with the individual regulatory and supervisory explanatory variables. This 

covariance acts in a manner that indicates that the simple OLS regressions may be picking up certain 

country specific qualities that were not currently reflected in the BCL regression framework. In this 

section, we attempt to strip out country-specific explanatory factors by using the fixed effects 

regression framework.  

We note that the fixed effects regression framework is a better fit for our research question. 

While many attempt to make causal interpretations of cross-sectional regressions, the nature of 

confounding variables makes it difficult to fully strip out individual country characteristics. Even 

though we have included a broad measure of country-by-country development, any other 

confounding variables that have strong associations with our bank regulatory and supervisory 

variables and our financial development variables will be implicitly captured. For this reason, using 

fixed effects, which holds individual country characteristics constant by looking at intra-country 

changes, will isolate the policy changes that nations have implemented that resulted in positive 

financial system outcomes. 
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To introduce this work, we provide a general summary of changes in regulatory variables 

across time. The summary statistics are provided in Table IX.I. This data is compiled by looking at 

nominal differences in the relevant measure for the same country between two consecutive surveys, 

e.g. the Private Monitoring practices in the United Kingdom in 2003 compared to 1999. Therefore, 

if one country only has an observation in the first and third survey, they will not be represented here, 

but the observations will be included in the fixed effects regressions. The supervisory and regulatory 

values are first principal components with mean 0.00 and standard deviation 1.00, so a difference of 

+1.00 across consecutive surveys indicates that the specific regulatory or supervisory index increased 

by one standard deviation compared to its peer countries from one survey to the succeeding survey.  

We note that there is a large amount of variance across the regulatory and supervisory variables 

across timeframes and, while Bank Development varies less than the other variables, these values are 

in percentages, so an average value of 0.0043 indicates that for countries that have valid 

observations, on average, increase their Bank Credit to the Private Sector to GDP ratio by 0.43% 

across consecutive surveys. 

The fixed effects regression framework that we propose is as follows: 

𝑌𝑖𝑡 − 𝑌𝑖𝑡̅̅ ̅ =  𝛽𝑖 ∗ (𝑆𝑖𝑡 − 𝑆𝑖𝑡̅̅̅̅ ) + 𝜆𝑖 ∗ (𝐻𝑖𝑡 −  𝐻𝑖𝑡̅̅ ̅̅ ) + 𝑒 

The difference in this case is that we are subtracting the average values across a single country to see 

how changes of regulatory policy within one country affects changes in bank development. We have 

three regression cases, (1) excluding any influence due to changes in the HDI index (“Base Fixed 

Effects Regression”), (2) including changes to the HDI index (“HDI Fixed Effects Regression”), 

and (3) including changes to the subcomponents (Life Expectancy, Education, Income) of the HDI 

index (“HDI Components Fixed Effects Regression”). 

 The results of the regression are given in Table IX.II. We note that the significant variables 

in the BCL analysis are insignificant, and the only regulatory variable that emerges as significant is  
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A
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A
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Notes:
1) Results of fixed effects regression, which strips out individual country characteristics
2) The values in parenthesis are p-values
3) ** indicates significance to 5.00%, * indicates significance to 10.00%

Table IX.II
Fixed Effects Regression Results

(𝐵𝑎𝑛𝑘𝐷𝑒𝑣𝑖𝑡 − 𝐵𝑎𝑛𝑘𝐷𝑒𝑣𝑖𝑡 = 𝛽𝑖 ∗ 𝑆𝑖𝑡 − 𝑆𝑖𝑡 + 𝜆𝑖 ∗ (𝐻𝑖𝑡− 𝐻𝑖𝑡) + 𝑇𝑡 + 𝑒)

Base HDI HDI Components

Capital Regulatory -0.008 -0.010 -0.010

(0.229) (0.142) (0.158)

Private Monitoring -0.002 -0.004 -0.003

(0.885) (0.738) (0.810)

Offical Supervisory Power 0.020** 0.021** 0.021**

(0.001) (0.001) (0.001)

Entry into Banking Requirements -0.008 -0.008 -0.008

(0.155) (0.168) (0.153)

Restrictions on Banking Activities -0.005 -0.004 -0.004

(0.635) (0.699) (0.741)

Human Development Index 1.622*

(0.058)

Life Expectancy Index 0.366

(0.553)

Education Index 0.757

(0.156)

Income Index 0.166

(0.797)

2003 Dummy -0.005 -0.041 -0.030

(0.868) (0.220) (0.352)

2007 Dummy 0.103** 0.030 0.057

(0.000) (0.520) (0.186)

2011 Dummy 0.164** 0.058 0.097*

(0.000) (0.350) (0.080)

N 420 420 420

R-Squared 0.211 0.222 0.220
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Supervisory Power. The results imply that if a country moves up a standard deviation in Supervisory 

Power, this leads to an expected increase of approximately 2.00% in their private credit to GDP 

ratio. This effect is significant to the 95.00% level across each of the three regressions. The HDI 

Index is also significant at the 90.00% level. As an illustrative example, our regression predicts that 

Burundi, which experienced a 0.0740 increase in its HDI index from 2007 to 2011 (the largest 

increase in HDI for consecutive surveys), should expect an increase of 12.00% in their private credit 

to GDP ratio [1.622 * 0.0740]. In our HDI Components Fixed Effects Regressions, we find that 

none of the individual HDI components are significant. Lastly, the time dummy variables are not 

consistently significant across the three regressions, but generally show a positive trend, indicating 

that bank development tends to rise over time. 

 To conclude this analysis, we compare the Base Fixed Effects, HDI Fixed Effects, and the 

HDI Components Fixed Effects Regression to the Restricted Base OLS, Restricted HDI OLS, and 

the Restricted HDI Components OLS Regression respectively using the F-test for individual effects. 

We reproduce the three Restricted OLS Regressions in Table IX.III for convenience to the reader. 

The results of the F-tests for individual effects are shown in Table IX.IV, and shows that in every 

case we reject the null hypothesis with 99.99% confidence that the OLS Regressions are a better 

choice than the Fixed Effects Regressions. 

 In the Appendix, we provide the restricted OLS regressions (Table A.IX) and the fixed 

effects regression (Table A.X). The values are similar, and we note that the fixed effects regression 

with the Consistent Sample has almost the same coefficient in front of Official Supervisory Power 

as the fixed effects regressions in Table IX.II using our Base Sample. We also accept that our Fixed 

Effects are a better measure by using F-tests for individual effects in Table A.XI. Therefore, these 

results are not markedly changed when we keep our subset of countries consistent across each time 

frame. 



Notes:
1) Capital regulatory stringency does not have a single coefficient in the Restricted Base OLS as we reject the null 

hypothesis that the variable is stable from Survey I – IV. To analyze these coefficients, see Table VII.III.
2) For all other variables, the restricted framework does not allow the regulatory and development variables to vary across 

timeframe to analyze the associations between our explanatory variables to bank development between 1999 – 2011
3) Regression also includes 16 dummy variables of legal origins by timeframe (leg_uk99, leg_uk03,…)
4) The values in parenthesis are p-values
5) ** indicates significance to 5.00%, * indicates significance to 10.00%

Table IX.III
Restricted OLS Regression Results

(𝐵𝑎𝑛𝑘𝐷𝑒𝑣𝑖𝑡 = 𝛼 + 𝛽𝑖𝑆𝑖𝑡 + 𝜆𝑖𝐻𝑖𝑡 + 𝑇𝑡 + 𝛾𝑖𝑡𝑋𝑖 + 𝑒)

Base HDI HDI Components

Intercept 0.300 -0.698** -0.781**

(0.101) (0.000) (0.000)

Capital Regulatory ***(1) -0.011 -0.007

***(1) (0.318) (0.501)

Private Monitoring 0.071** 0.011 0.020

(0.000) (0.415) (0.148)

Offical Supervisory Power 0.004 0.007 0.008

(0.749) (0.492) (0.390)

Entry into Banking Requirements -0.014 -0.011 -0.012

(0.284) (0.266) (0.220)

Restrictions on Banking Activities -0.076** -0.051** -0.058**

(0.000) (0.000) (0.000)

Human Development Index 1.286**

(0.000)

Life Expectancy Index 1.067**

(0.000)

Education Index 0.063

(0.663)

GNI Index 0.189

(0.290)

2003 Dummy 0.584** 0.505** 0.525**

(0.014) (0.017) (0.014)

2007 Dummy 1.121** 1.075** 1.080**

(0.000) (0.000) (0.000)

2011 Dummy 0.782** 0.718** 0.724**

(0.001) (0.001) (0.001)

N 420 420 420

R-Squared 0.3956 0.5097 0.5107
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With 150 independent countries represented and data from four time frames from 1999 – 

2011, these fixed effects regressions are a better framework than the BCL regressions that only 

isolates the correlations between bank regulatory and supervisory policy and bank development in 

1999. The results raise a red flag because it appears to be telling a vastly different story than the 

original BCL regressions. In this instance, it appears that changes in policies that increase 

government supervisors’ and regulatory agencies’ ability to monitor and intervene in domestic 

financial institutions, reflected in the 2
nd

 pillar of the Basel Accords, are associated with increases in 

these countries’ private credit to GDP ratios. This conclusion suggests that more research may be 

needed to tease out the reasons for these two conflicting storylines. Inherently in this framework, we 

are forced to drop one of the observations for every country, reducing our subset of data, but the F-

tests for individual effects indicate that this framework has more explanatory power than the basic 

pooled OLS regressions that do not control for the individual, country-specific effects.  

 

(X) Next steps 

 This thesis adds to the existing literature on financial sector regulation by analyzing a variety 

of questions about the BCL regression framework to better understand how bank regulatory and 

supervisory policy impacts banking sector development. There are a variety of next steps that can be 

taken that extends this work in a meaningful way. 

 First, while we have introduced the Human Development Index as another explanatory 

variable, we have not performed causality tests to determine the direction of the relationship. We 

can perform instrumental variable analysis to confirm whether increases in human development 

causes increases in banking sector development or vice versa. A large problem is that for 

instrumental variable analysis to be successful, we must find valid instruments, which may be 

difficult given the broad intersection of human development (which contains a component that also 
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reflects the economic state and standard of living within the country) and financial development. In 

addition, we can use these same tests to determine the nature of the relationship between human 

development status and the stringency of certain, highly-correlated bank regulation and supervision 

variables as well as analyze the link between life expectancy and financial sector outcomes. 

 Next, while we have analyzed the impact of regulatory changes on bank development, there 

are a variety of other measures of financial sector performance that we can analyze. BCL have ran 

other regressions including using banking sector efficiency, stability, crises, and profitability as 

response variables. We can replicate our analysis with each of these variables and see if we reach 

similar conclusions. An interesting extension would be to run a series of regressions under a similar 

framework and use a 2007 financial crisis dummy as the response variable and banking policy 

changes before the recession as the explanatory variables. This analysis may illuminate interesting 

information about regulatory changes that made a country more prone to experiencing a financial 

crisis during the 2007 recession. 

 There are also a couple questions of scope that we could tackle as next steps. In our OLS 

regression framework, we have discovered that developed and developing countries may have 

individual attributes that impact the mechanism on how regulatory policy impacts financial sector 

performance. Separating countries into different buckets or including other relevant country-specific 

measures may allow us to make better targeted recommendations for individual countries that fall 

into certain categories. Separately, we can move past cross-country analysis. Gerard Caprio and Ross 

Levine have both shifted towards analyzing the impact of regulatory and supervisory changes on 

financial performance measures on a financial institution level rather than this analysis of financial 

performance on a country-by-country basis. 

 Lastly, our regressions are inherently more descriptive of developed countries, as our dataset 

skews to include more developed countries once we remove countries that have missing data. A 
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solution to this problem would be to implement certain transformations that can account for 

missing data. While basic methods like filling in the mean, minimum, or even zero is one possible 

solution, Amelia II, a multiple imputations methodology, was developed by Honaker and King 

(2010) to specifically target missing data problems with categorical variables. The authors highlight 

that Amelia II is perfect to handle gapping problems with cross-country datasets, stating in their 

paper that Amelia was “develop[ed]… [for] analyzing data with missing values that works well for 

large number of variables… especially ‘time-series cross-section’… (i.e. those with T units for each 

of N cross-sectional entities such as countries, where often T < N).” Rerunning this analysis with a 

dataset that uses this multiple imputations method to handle missing observations will be able to 

capture more cross-country differences and allow us to include a more balanced sample set of 

countries (in terms of development status) in multivariate regressions. 

 

(XI) Conclusion 

 This thesis has taken the Barth, Caprio, and Levine regression framework on bank 

development, updated it to include all four surveys, and provided analysis about other potential 

factors that may provide alternative explanations for BCL’s conclusions. While restrictions on 

banking activities retains its negative relationship with banking sector development in nearly all our 

basic pooled OLS regressions, we have found that policies that promote private sector monitoring 

of financial institutions does not retain statistical significance once we include human development 

as another explanatory measure. After finding that country-specific characteristics covary with both 

bank development and the bank regulatory and supervisory variables, we perform fixed effects 

analysis to strip out country-specific factors that may be influencing our simple OLS regressions and 

found that supervisory power, the ability for an individual country’s government agencies to monitor 

and intervene in financial institutions, emerges as the strongest influence on banking sector 
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development. We argue that this fixed effects framework provides a better picture of the true 

relationship of the best, newly adopted policies that positively influence bank development metrics. 

Moving forward, we suggest several ways to extend our analysis to find more nuanced financial 

policy recommendations for countries with different attributes. 
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(A) Appendix 

In the Appendix, we provide two sets of figures. One set (Figure A.I – Figure A.IV) are the 

scatterplots that include each of the individual regulatory and supervisory variables, human 

development variables, and regulatory variables. The second set (Table A.V – A.XI) are the 

replicated tables using the same regression methodologies except we replace the Base Sample with 

the Consistent Sample set of countries. 

  



Notes:
1) These scatterplots are meant to visualize the correlations of our bank regulatory and supervisory variables 

with bank development
2) The trendline is for all values across the four surveys
3) All banking regulation and supervision values are first principal components

Appendix: Figure A.I
Bank Development by Regulatory & Supervisory Stringency
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N
otes:

1)
This figure visualizes the relationship betw

een hum
an developm

ent and bank developm
ent

2)
The trendline is for all values across the four surveys Appendix: Figure A.II

Bank D
evelopm

ent by H
um

an D
evelopm

ent Level
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Notes:
1) These scatterplots visualize the correlations of the human development components with bank development
2) The trendline is for all values across the four surveys
3) All banking regulation and supervision values are first principal components

Appendix: Figure A.III
Bank Development by Various Development Metrics
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Notes:
1) These scatterplots visualize the correlations of our regulatory and supervisory variables with human 

development
2) All banking regulation and supervision values are first principal components
3) The trendline is for all values across the four surveys

Appendix: Figure A.IV
Human Development by Regulatory & Supervisory Stringency
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Notes:
1) Countries included in consistent sample; unlike in the more-inclusive Base Case (see Table V.I which breaks 

down countries by survey included), these countries are included in all four surveys
2) Development status as provided by the United Nations Development Programme

Appendix: Table A.V
Countries by Development Status (Consistent Sample)

Low

Lower Middle

Sri Lanka

Brazil

Bulgaria

Mauritius

Panama

Peru

Romania

South Africa

Thailand

Country

Russian Federation

Armenia

Egypt, Arab Rep.

El Salvador

Ghana

NetherlandsFrance

Finland

Denmark

Chile

Upper Middle

High Non-OECD

High OECD

Belarus

Spain

Switzerland

United States

Israel

Italy

Luxembourg

Slovak RepublicIcelandBelgium

Canada Ireland Slovenia

Burundi

Austria Hungary Portugal

Botswana

Guatemala

Guyana

Honduras

India

Kenya

Jordan

Malaysia

Moldova

Morocco

Latvia

Lithuania

Australia Greece Poland

Malta

Singapore

Trinidad and Tobago

Venezuela, RB

Argentina

Bahrain

67



Notes:
1) The intercept value for each time frame is given by adding the intercept of the regression by the corresponding 

time dummy variable (𝛼 + 𝑇𝑡) except 1999, which is just the intercept value (𝛼)
2) F-statistics for joint equality of each regulatory and human development coefficient across the four surveys (i.e. for 

capital regulations, the null hypothesis is cap99 = cap03 = cap07 = cap11)
3) Each F-test has 380 degrees of freedom
4) The R2 value for the entire regression is 0.4492; to run f-tests, we include all four timeframes in the same regression
5) The values in parenthesis are p-values
6) ** indicates significance to 5.00%, * indicates significance to 10.00%

Appendix: Table A.VI
Unrestricted Base OLS Regressions Results (Consistent Sample)

(𝐵𝑎𝑛𝑘𝐷𝑒𝑣𝑖𝑡 = 𝛼 + 𝛽𝑖𝑡𝑆𝑖𝑡 + 𝛾𝑖𝑡𝑋𝑖 + 𝑇𝑡 + 𝑒)

1999 2003 2007 2011 F-tests(2)

Intercept(1) 0.361 1.543** 2.068** 1.604**

(0.139) (0.032) (0.000) (0.020)

Capital Regulatory -0.014 -0.014 0.000 -0.136** 1.800

(0.672) (0.668) (0.993) (0.009) (0.149)

Private Monitoring 0.058 0.089** 0.108** 0.008 0.910

(0.196) (0.042) (0.013) (0.864) (0.437)

Offical Supervisory Power -0.002 0.021 -0.002 0.039 0.370

(0.936) (0.441) (0.938) (0.322) (0.773)

Entry into Banking Requirements 0.004 -0.005 -0.002 -0.017 0.070

(0.862) (0.812) (0.945) (0.682) (0.975)

Restrictions on Banking Activities -0.105** 0.023 -0.086* -0.079* 1.310

(0.033) (0.656) (0.095) (0.055) (0.272)

UK Legal Origin 0.175 -0.608** -1.042** -0.555**

(0.480) (0.014) (0.000) (0.017)

French Legal Origin 0.167 -0.535** -1.015** -0.439*

(0.492) (0.022) (0.000) (0.060)

German Legal Origin 0.658* 0.089 -0.465 -0.210

(0.071) (0.796) (0.160) (0.549)

Socialist Legal Origin -0.135 -0.834** -1.073** -0.690**

(0.600) (0.001) (0.000) (0.004)

N 57 57 57 57 188(3)

R2 *** *** *** *** ***
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Notes:
1) The intercept value for each time frame is given by adding the intercept of the regression by the corresponding time 

dummy variable (𝛼 + 𝑇𝑡) except 1999, which is just the intercept value (𝛼)
2) F-statistics for joint equality of each regulatory and human development coefficient across the four surveys (i.e. for 

capital regulations, the null hypothesis is cap99 = cap03 = cap07 = cap11)
3) Each F-test has 380 degrees of freedom
4) The R2 value for the entire regression is 0.5312; to run f-tests, we include all four timeframes in the same regression
5) The values in parenthesis are p-values
6) ** indicates significance to 5.00%, * indicates significance to 10.00%

Appendix: Table A.VII
Unrestricted HDI OLS Regression Results (Consistent Sample)

(𝐵𝑎𝑛𝑘𝐷𝑒𝑣𝑖𝑡 = 𝛼 + 𝛽𝑖𝑡𝑆𝑖𝑡 + 𝜆𝑖𝑡𝐻𝑖𝑡 + 𝛾𝑖𝑡𝑋𝑖 + 𝑒)

1999 2003 2007 2011 F-tests(2)

Intercept(1) -0.459 -0.126 0.282 -0.164

(0.309) (0.600) (0.258) (0.649)

Capital Regulatory -0.027 -0.015 -0.019 -0.091* 0.620

(0.404) (0.632) (0.541) (0.071) (0.606)

Private Monitoring -0.005 0.000 0.021 -0.047 0.360

(0.917) (0.995) (0.666) (0.320) (0.785)

Offical Supervisory Power -0.002 0.014 -0.006 0.023 0.200

(0.947) (0.568) (0.827) (0.541) (0.894)

Entry into Banking Requirements 0.002 0.004 -0.015 -0.007 0.140

(0.930) (0.830) (0.542) (0.854) (0.934)

Restrictions on Banking Activities -0.069 0.043 -0.030 -0.067* 1.280

(0.158) (0.367) (0.554) (0.086) (0.282)

Human Development 1.061** 1.409** 1.591** 1.559** 0.230

(0.036) (0.003) (0.003) (0.002) (0.877)

UK Legal Origin 0.281 -0.350 -0.865** -0.381*

(0.236) (0.155) (0.000) (0.089)

French Legal Origin 0.284 -0.320 -0.830** -0.340

(0.225) (0.161) (0.000) (0.122)

German Legal Origin 0.677** 0.097 -0.548* -0.190

(0.047) (0.761) (0.078) (0.561)

Socialist Legal Origin -0.095 -0.666** -1.017** -0.546**

(0.693) (0.006) (0.000) (0.016)

N 57 57 57 57 184(3)

R2 ***(4) ***(4) ***(4) ***(4) ***
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Notes:
1) The intercept value for each time frame is given by adding the intercept of the regression by the corresponding time dummy 

variable (𝛼 + 𝑇𝑡) except 1999, which is just the intercept value (𝛼)
2) F-statistics for joint equality of each regulatory and human development coefficient across the four surveys (i.e. for capital 

regulations, the null hypothesis is cap99 = cap03 = cap07 = cap11)
3) Each F-test has 380 degrees of freedom
4) The R2 value for the entire regression is 0.5647; to run f-tests, we include all four timeframes in the same regression
5) The values in parenthesis are p-values
6) ** indicates significance to 5.00%, * indicates significance to 10.00%

Appendix: Table A.VIII
Unrestricted HDI Components OLS Regression Results (Consistent Sample)

(𝐵𝑎𝑛𝑘𝐷𝑒𝑣𝑖𝑡 = 𝛼 + 𝛽𝑖𝑡𝑆𝑖𝑡 + 𝜆𝑖𝑡𝐻𝑖𝑡 + 𝛾𝑖𝑡𝑋𝑖 + 𝑒)

1999 2003 2007 2011 F-tests(2)

Intercept(1) -0.644 -0.135 -0.173 -0.650

(0.186) (0.460) (0.507) (0.993)

Capital Regulatory -0.016 -0.020 -0.032 -0.110** 0.890

(0.641) (0.543) (0.298) (0.033) (0.448)

Private Monitoring 0.002 0.002 0.030 -0.060 0.610

(0.970) (0.971) (0.552) (0.208) (0.607)

Offical Supervisory Power -0.002 0.021 -0.003 0.022 0.260

(0.917) (0.412) (0.917) (0.549) (0.857)

Entry into Banking Requirements 0.005 0.004 -0.033 -0.023 0.650

(0.823) (0.813) (0.185) (0.552) (0.586)

Restrictions on Banking Activities -0.069 0.027 -0.046 -0.068* 0.820

(0.152) (0.610) (0.367) (0.081) (0.484)

Life Expectancy Index 1.057 0.656 1.682** 1.849** 0.500

(0.175) (0.368) (0.033) (0.039) (0.685)

Education Index 0.198 0.832 1.464** 1.173 0.580

(0.776) (0.198) (0.049) (0.108) (0.627)

GNI Index -0.021 -0.053 -1.028 -0.968 0.620

(0.973) (0.943) (0.153) (0.206) (0.602)

UK Legal Origin 0.300 -0.360 -0.768** -0.278

(0.201) (0.142) (0.001) (0.215)

French Legal Origin 0.243 -0.342 -0.804** -0.314

(0.306) (0.129) (0.000) (0.167)

German Legal Origin 0.661* 0.095 -0.482 -0.107

(0.051) (0.766) (0.117) (0.750)

Socialist Legal Origin -0.090 -0.711** -1.026** -0.515**

(0.715) (0.004) (0.000) (0.022)

N 57 57 57 57 184(3)

R2 ***(4) ***(4) ***(4) ***(4) ***
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Notes:
1) The restricted framework does not allow the regulatory and development variables to vary across timeframe 

to analyze the associations between our explanatory variables to bank development between 1999 – 2011
2) Regression also includes 4 dummy variables of legal origins (leg_uk99, leg_uk03,…)
3) The values in parenthesis are p-values
4) ** indicates significance to 5.00%, * indicates significance to 10.00%

Appendix: Table A.IX
Restricted OLS Regression Results (Consistent Sample)

(𝐵𝑎𝑛𝑘𝐷𝑒𝑣𝑖𝑡 = 𝛼 + 𝛽𝑖𝑆𝑖𝑡 + 𝜆𝑖𝐻𝑖𝑡 + 𝑇𝑡 + 𝛾𝑖𝑡𝑋𝑖 + 𝑒)

Base HDI HDI Components

Intercept 1.019** -0.134 -0.373

(0.000) (0.534) (0.114)

Capital Regulatory -0.022 -0.030* -0.032**

(0.193) (0.053) (0.041)

Private Monitoring 0.076** -0.002 -0.003

(0.000) (0.941) (0.908)

Offical Supervisory Power 0.022 0.018 0.021*

(0.104) (0.153) (0.090)

Entry into Banking Requirements 0.003 0.003 0.002

(0.829) (0.770) (0.879)

Restrictions on Banking Activities -0.068** -0.035 -0.044**

(0.004) (0.111) (0.047)

Human Development Index 1.441**

(0.000)

Life Expectancy Index 1.169**

(0.002)

Education Index 0.832**

(0.012)

Income Index -0.306

(0.356)

2003 Dummy 0.012 -0.009 -0.010

(0.859) (0.883) (0.878)

2007 Dummy 0.144** 0.082 0.094

(0.031) (0.191) (0.125)

2011 Dummy 0.169** 0.081 0.087

(0.012) (0.198) (0.162)

N 228 228 228

R-Squared 0.3479 0.3215 0.3166
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Notes:
1) Results of fixed effects regression, which strips out individual country characteristics
2) The values in parenthesis are p-values
3) ** indicates significance to 5.00%, * indicates significance to 10.00%

Appendix: Table A.X
Fixed Effects Regression Results (Consistent Sample)

(𝐵𝑎𝑛𝑘𝐷𝑒𝑣𝑖𝑡 − 𝐵𝑎𝑛𝑘𝐷𝑒𝑣𝑖𝑡 = 𝛽𝑖 ∗ 𝑆𝑖𝑡 − 𝑆𝑖𝑡 + 𝜆𝑖 ∗ (𝐻𝑖𝑡− 𝐻𝑖𝑡) + 𝑇𝑡 + 𝑒)

Base HDI HDI Components

Capital Regulatory -0.014 -0.017 -0.013

(0.173) (0.111) (0.223)

Private Monitoring 0.011 0.009 0.011

(0.541) (0.605) (0.526)

Offical Supervisory Power 0.021** 0.021** 0.024**

(0.010) (0.010) (0.006)

Entry into Banking Requirements -0.002 -0.002 -0.003

(0.733) (0.802) (0.702)

Restrictions on Banking Activities -0.021 -0.020 -0.020

(0.213) (0.230) (0.234)

Human Development Index 1.255

(0.248)

Life Expectancy Index 0.913

(0.340)

Education Index 0.693

(0.298)

Income Index -0.733

(0.421)

2003 Dummy 0.004 -0.022 -0.017

(0.911) (0.620) (0.701)

2007 Dummy 0.142** 0.084 0.117**

(0.000) (0.175) (0.047)

2011 Dummy 0.177** 0.095 0.131*

(0.000) (0.236) (0.073)

N 228 228 228

R-Squared 0.259 0.265 0.270
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N
otes:

1)
This table presents the results for three F-tests for individual effects using the Consistent Sam

ple set of countries, i.e. the null hypothesis is 
that the observed and unobserved fixed effects are equal to 0. The Restricted O

LS Regressions are show
n in Table A

.IX
 and the

Fixed 
E

ffects Regressions are in Table A
.X

2)
The null hypothesis O

LS regression has the sam
e regression coefficients except it includes legal origin dum

m
y variables

3)
** indicates significance to 5.00%

, * indicates significance to 10.00%

Appendix: Table A.XI
F-tests for Individual E

ffects (Consistent Sam
ple)

Base
H

D
I

H
D

I Com
ponents

Fixed Effects Regression
Base FE

H
D

I FE
H

D
I Com

ponents FE

O
LS Regression

Restricted Base O
LS

Restricted H
D

I O
LS

Restricted H
D

I Com
ponents O

LS

F-statistic
11.297

9.180
8.674

p-value
0.000

0.000
0.000
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