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model is subject to causal loop endogeneity and simultaneity
bias. If the effect of GDP per capita on financial sector
quality is nonlinear, then simultaneity bias persists in this
model. Moreover, the coefficient estimate ↵ measures the
cumulative effect of financial development on growth and
the feedback effect over time.
As a further complication, the marginal effect of financial
sector efficiency on the growth rate, holding constant other
factors, may vary with the level of GDP per capita, since
a marginal change in financial sector efficiency may have
a different effect in a poor country than in a rich country.
Hence a regression using cross-sectional or panel data samples that include countries with different initial values of
GDP per capita cannot estimate a marginal effect of finance
on growth, as the effect differs across observations, resulting
in a coefficient estimate of the mean effect of financial
development on growth in the sample.
To eliminate these two sources of bias, I focus on a
sample of countries with initial levels of GDP per capita
of $10,000 in constant 2005 dollars1 . In this context, the
effects of GDP per capita and financial development on the
growth rate are initially identical for all observations within
the sample. Instead of a set of countries observed at the same
point in time or over the same time period, the observations
of the countries in my sample occur in different years. I
also evaluate samples with $5,000 and $15,000 thresholds
of initial GDP per capita, which permits comparison of the
coefficient estimates for lower middle income, upper middle
income, and high income economies2 . If we assume that a
countrys financial sector efficiency is a function of its GDP
per capita and exogenous factors, then the differences of the
financial sector efficiency across countries in each sample do
not depend on the GDP per capita differences between those
countries. If the marginal effect of financial sector efficiency
on growth varies with GDP per capita, then this method
estimates the marginal effect of finance on growth for each
level of GDP per capita instead of the average effect.
I regress twenty-year growth rates starting once a country
reaches a GDP per capita of $10,000 against a set of control
variables and four measures of financial development: the
ratios of liquid liabilities to GDP, deposit money bank assets
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marginally significant effects for high income, and insignificant
effects for lower middle income countries. I find evidence of
nonlinearity in the relationship between financial development
and growth across different income levels, as the coefficient
estimates decrease as the income level increases.

I. INTRODUCTION
There is substantial disagreement among economists over
the importance of the financial sector to economic growth
and development. According to its proponents, financial
development improves the efficiency of capital allocation,
reduces information and transaction costs, and alleviates
external financing constraints on firms. These lead to higher
rates of technological growth, savings, capital formation,
and GDP growth. However, some theoretical and empirical
literatures argue that financial development is not a real
determinant of growth. Levine (2004) notes in a literature
review that financial development may be a response to economic activity, rather than a causal factor; financial intermediaries arise because there are information and intermediation
costs, and equity markets develop because of the need to
finance risky investment. Furthermore, economic growth and
financial development may have a causal loop or a reversecausal relationship, so that an empirical relationship between
finance and growth does not necessarily imply a causal effect.
This paper attempts to identify a relationship between
financial development and growth, addressing two sources of
bias in existing empirical studies on finance and growth. Suppose we have a cross-section of countries and run a regression using the variables Gi (growth rate of GDP per capita),
F INi (measure of financial sector quality), Xi (vector of
exogenous control variables), Yi (initial GDP per capita) and
✏i (error term), under the model Gi = Yi +↵F INi + Xi +✏i .
If the growth rate of GDP per capita is correlated with the
countrys level of GDP per capita and if financial development
is endogenously determined with GDP per capita, then this

1 All values of GDP per capita in this paper are cited in 2005 constant
USD.
2 By modern standards, $5,000, $10,000, and $15,000 in 2005 dollars are
considered lower middle income, upper middle income, and high income
countries.
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to GDP, total private domestic credit to GDP, and financial
system deposits to GDP. Repeating this process for GDP per
capita thresholds of $5,000 and $15,000, I find that credit
market development has a positive and significant effect on
growth for upper middle income countries and a smaller and
less significant effect for high income countries, and that
financial development does not have a statistically significant
effect on growth in lower middle income countries. I also
find that the coefficient estimates of the effect of financial
development on growth decrease as the initial income level
rises. Comparing these results against standard cross-section
regressions using growth rates from 1980 to 2000, I find
that a standard growth regression methodology incorrectly
measures the relationship between financial development and
growth.
The paper is organized as follows. Section II reviews the
relevant literature on the link between finance and growth.
Section III describes the data. Section IV presents the regression results, Section V discusses the studys limitations,
and Section VI concludes.

positively and significantly associated with economic growth.
They repeat these regressions for growth rates from 19601985 and 1970-1985, finding that the effect of financial
development is much smaller for the later time period.
They also use smaller samples of lower income, middle
income, and high income countries and find that financial
development has an insignificant effect for high income
countries but large, positive and significant effects for low
and middle income countries. Although private credit is a
better proxy for financial development than liquid liabilities,
as it excludes government activity, it omits the activities of
non-bank financial intermediaries and stock markets.
Rioja and Valev (2004) expand on the work of Beck
et al. (2000) and De Gregorio and Guidotti (1995) by
distinguishing between the effects of financial development
on growth in low, middle and upper income economies in a
larger dataset, based on the theoretical work of Acemoglu et
al. (2002). The authors hypothesize that a developing country
that is behind the technological frontier will typically pursue
a capital accumulation growth strategy (Rioja and Valev,
2004). Conversely, high-income countries economic growth
derives primarily from productivity growth. Hence greater
financial development should result in higher productivity
growth for high-income countries and more rapid physical
capital accumulation for developing countries. They find that
for low-income economies, financial development increases
capital accumulation but not productivity growth. In middleand high-income economies, financial development enhances
productivity growth and has a small positive effect on physical capital growth.
The results of De Gregorio and Guidotti (1995) and Rioja
and Valev (2004) indicate that a comparison of countries at
different stages of development masks the true relationship
between financial development and economic growth, as
this effect varies with the stage of development. Instead of
using panel data techniques or a traditional cross-section,
I compare the growth rates of countries after attaining
specific levels of GDP per capita. Hence the observation for
each country does not necessarily occur in the same year
as another country. For example, in the data set using a
threshold of $10,000 per capita, Denmark, Israel and South
Korea have growth periods of 1959-1979, 1969-1989, and
1989-2009, respectively.
This method introduces potential theoretical bias due to
international technology spillovers. If the observations were
only for closed economies, this time inconsistency would
not complicate the regression. However, human capital and
technology spillovers from more to less developed countries
will not be constant across time. On the technological
frontier, the United States had a GDP per capita of $20,190 in
1970 and $42,330 in 2005. If growth spillovers are related
to a countrys distance from the economic frontier, then a
developing country in 1975 would have experienced much
smaller technological spillovers than one would in 2005.
Coe and Helpman (1995) quantify the international spillover
effects of R&D, and they find that spillovers are larger
between countries with more bilateral trade and for more

II. L ITERATURE R EVIEW
King and Levine (1993) investigate whether higher levels
of financial development are correlated with both current
and future growth rates, physical capital accumulation, and
productivity growth. They use OLS regressions of the growth
indicators on an array of contemporaneous measures of financial development, finding positive and significant correlations
after controlling for initial conditions. They also regress
the growth indicators on past values of financial depth,
finding that past financial development is a good predictor
for future growth rates. However, their methodology does not
address whether financial development has a causal effect
or is merely a leading indicator, and it does not account
for causal loop endogeneity between financial and economic
development.
Beck et al. (2000) address this endogeneity using two
separate regression techniques to study the effects of financial
development on private savings rates, capital accumulation,
total factor productivity growth, and per capita GDP growth.
They employ the method developed by La Porta et al.
(1997) of using the origins of a countrys legal system as an
instrument for the quality of its financial sector. Although
this instrument for financial quality is exogenous, it does
not account for fixed effects, which they address using
the General-Method-of-Moments panel regression technique
from Arellano and Bover (1995). Beck et al. find positive
and robust effects of financial development on economic
growth and total factor productivity growth after accounting
for country-specific effects and endogeneity. They report inconclusive results for the link between financial development
and physical capital accumulation and savings rates.
De Gregorio and Guidotti (1995) model the effect of
financial development on growth using the ratio of private
credit to GDP as a better measure of financing directed
toward the private sector than larger monetary aggregates. As
in previous studies, they find that financial development is
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open countries. They also find that the largest and most
developed economies have the largest R&D spillovers. For
example, a one percent increase in the capital stock of R&D
in the U.S. raises the average productivity of all countries in
the sample by 0.12%. The authors conclusions are consistent
with larger spillovers coming from larger economies.
However, Cole, Greenwood and Sanchez (2012) identify
the potential for financial market frictions to limit technology
adoption in developing countries. They construct a theoretical model for technology adoption constrained by costly
financial intermediation. Their work suggests that differences
in technology adoption between developing countries can
be explained by high borrowing costs that make productive
technological investment unprofitable. I test my regressions
for inconsistency over time, and I determine that there is
no trend over time of growth rates starting from the same
GDP per capita threshold. The lack of any time trend is
consistent with the Cole-Greenwood-Sanchez model and
suggests that the rate of adoption of existing technology in
a developing country is largely determined by the countrys
financial development.

A. Growth Rates
The levels of GDP per capita and growth rates are derived
from the Penn World Tables (PWT) 8.1 output-side real GDP
at chained purchasing power parities (variable rgdpo), as
Feenstra et al. (2013a) recommend this measure to compare
productive capacity across countries and across time. This
GDP data is available from 1950 through 2011. I use twentyyear average growth rates as the dependent variables for the
dataset for each initial GDP per capita threshold.4 This is
consistent with existing literature and focuses on the longrun determinants of growth. The growth rates are denoted in
Table 2 as GT 5 , GT 10 , and GT 15 , the twenty-year average
growth rates immediately following T 5, T 10 and T 15. All
growth rates are quoted in percent terms.

Although the observations occur in different years, these
statistics are consistent with ordinary observations of growth
rates at different stages of development. The growth rates become lower and less volatile for more developed economies;
this is supported by the mean, median, standard deviation,
third quartile and maximum decreasing with initial income
level and the minimum and first quartile increasing.

III. DATA
The goal of this study is to compare long-term growth
rates across countries when they start at the same initial
level of economic development. Choosing the best initial
level of GDP per capita entails a trade-off to maximize the
number of observations. For a lower level, the sample would
exclude countries that attained that level of GDP per capita
before 1950,3 and the countries in such a sample are more
likely to attain that level of GDP per capita earlier, before the
collection of reliable financial sector data. Furthermore, less
developed countries typically have less reliable and publicly
available macroeconomic and financial data. Hence when
setting a lower threshold of GDP per capita, more of the
observations must be dropped due to missing values of other
variables. Although setting a higher level of initial GDP per
capita alleviates the problem of incomplete data for those
observations, fewer countries have attained that threshold. I
use three different levels of GDP per capita, $5,000, $10,000
and $15,000. Since the sample for a threshold of $10,000 per
capita is larger than for $5,000 or $15,000, I focus on the
results from this sample. The number of countries that reach
these thresholds in each decade is presented in Table 1.

B. Financial Development
I use four measures of financial development to properly
assess the effects of different types of financial development
on growth rates. I obtain all the financial data from the Financial Development and Structure Dataset from DemirgucKunt et al. (2013). As is common in studies of financial and
economic development, I use the ratio of liquid liabilities
(also known as M3) to GDP (LL), the ratio of total private
credit from banks and other financial intermediaries to GDP
(CRED), the ratio of deposit money bank assets to GDP
(DBA), and the ratio of financial system deposits to GDP
(F D). Varying the financial development measures allows
me to more accurately evaluate the relationships between
specific types of financial development and economic growth.
DBA and CRED are most closely associated with the
banking sector, F D is associated with the banking sector
but includes the deposits of nonbank financial intermediaries,
and LL is the broadest measure of financial depth. Although
alternative measures of financial development such as stock
market capitalization or net interest margin are relevant to
growth, there is insufficient data for these across time, so I
cannot use them in this study. In the following descriptive
statistics, all numbers are quoted in percent terms. To avoid
4 For countries that reached the GDP per capita threshold between 1992
and 1996, I use average growth rates over the 15 to 19 years available.
Countries that reach the threshold between 1997 and 2011 are excluded
from the sample.

3 The

years for which the observations may occur are limited between
1950 and 1996. GDP data in PWT 8.1 goes from 1950 to 2011, and I set
the cutoff of 1996 to ensure that I have at least 15-year growth periods.
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the feedback effect of growth on financial development, each
measure of a countrys financial development is taken in the
year in which it reaches the GDP per capita threshold. If the
measure is unavailable in that year, I use the nearest available
observation of the variable within five years. I report the
summary statistics in Table 3 and the correlation coefficients
in Table 4 on the following page.
The descriptive statistics for the financial development
indicators demonstrate the potential endogeneity between financial and economic development. The mean and median of
each financial variable consistently increases with the initial
GDP per capita threshold. As a countrys current level of GDP
per capita affects its growth rate, this endogeneity masks
the relationship between financial development and economic
growth. If the relationships are nonlinear, it becomes difficult
or impossible to control for this endogeneity, resulting in
biased coefficient estimates. By only comparing countries at
the same initial income level, my study avoids this source of
bias.

C. Control Variables
I include in the regression a set of standard control
variables; the summary statistics are reported in Table 5.
Like the measures of financial development, these variables
are recorded in the first year of an observations growth
period. These controls include an index of human capital per
person (HC) from the PWT 8.1, based on years of schooling
from Barro and Lee (2012) and returns to education from
Psacharopoulos (1994). I also include openness to trade
(OP EN ), the share of government consumption in GDP
(GOV ), and the inflation rate calculated using the GDP
deflator (IN F L), all from the PWT 7.0. To account for the
skewed distributions of inflation and openness to trade, I use
OP EN = log((Exports+Imports)/GDP) and IN F L = log(1
+ inf lation rate).

I include the set of Pearson correlation coefficients for
the variables in each sample ($5,000, $10,000 and $15,000
thresholds) in the Appendix. In the dataset for the $15,000
threshold, one country (Slovenia) has a very large inflation
rate compared to the other countries in the sample. Although
this observation has large leverage, it has a very small
residual and is not an influential point.

In Table 4, I report the correlation coefficients between
each measure of financial development for the sample for
each GDP per capita threshold, as well as for the crosssection of growth rates from 1980 to 2000 (See Section 3.4).
The correlations between measures of financial development
generally increase with GDP per capita. As the measures
most closely associated with the banking sector, DBA,
CRED, and F D are highly correlated in all of the samples,
more so than the correlations of LL with the other measures.

D. Standard Cross-Section Data
To compare against the coefficient estimates from the
regressions for growth rates after reaching the GDP per
capita thresholds, I run standard cross-section growth regressions, using average growth rates from 1980 to 2000.
The financial development measures and control variables
are all observed in 1980. I report the summary statistics for
this dataset in Table 6. All variables in Table 6 follow the
same naming system as in Sections 3.1, 3.2 and 3.3; as in
Section 3.3, OP EN is the log of openness to trade, and
IN F L=log(1+inf lation rate). The only new variable, Y 0,
denotes the initial GDP per capita.
Since the distribution of initial GDP per capita in this
regression is highly skewed, the measures of financial development are also highly skewed. However, I use the linear
forms of the measures of financial depth to obtain coefficient estimates that can be compared against the coefficient
estimates for countries with identical initial GDP per capita.
This dataset has 86 observations.
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All of the models for the $10,000 threshold do, however,
exhibit heteroskedasticity across time; the distribution of the
residuals is always centered on zero but has non-constant
variance over time. To correct for this, I run ordinary least
squares for each model, regress the squared residuals on a set
of dummy variables for the decade of the observation, and rerun the regression with weighted least squares (WLS), using
the inverted coefficient estimates for the dummy variables as
the weights. This eliminates the non-constant variance over
time. Table 7 reports the results of the WLS regressions.
IV. R ESULTS
A. Main Results
To address data limitations, I run three different groups of
regressions. The first set, in Table 7, is the cross-section of
twenty-year growth rates starting when the country reaches
a GDP per capita of $10,000. As less than half of the worlds
countries have reached this level and many of those countries
do not have publicly available financial data at or near the
year of the countrys observation, this limits the sample to 35
countries. These regressions follow the model:
Gi,T 10 =

0

+

+

1 (F INi,T 10 )

3 OP EN i, T 10

+

+

+

2 HCi, T 10
4 GOV

i, T 10

(1)

5 IN F Li, T 10 + ✏i

Gi,T 10 denotes the 20-year average growth rate for country
i starting in the year it first reaches a GDP per capita of
$10,000 (year T 10). Each regressor Xi,T 10 is the variable
observed for country i for the year T 10.
Table 7 reports the regression results for the sample with
initial GDP per capita of $10,000, using different measures
of financial development. Regression A uses the ratio of
liquid liabilities to GDP (LL), B uses the ratio of deposit
money bank assets to GDP (DBA), C uses the ratio of
total private domestic credit to GDP (CRED), and D uses
the ratio of financial system deposits to GDP (F D). Due
to high correlation among these variables, I only use one
measure of financial development in each regression (see
Table 4). I report the standard errors in parentheses below
each coefficient estimate.
I test each of the models in Table 7 for heteroskedasticity
on the included variables using a Breusch-Pagan test, for
non-normality with a Shapiro-Wilk test, and for time-effects.
Only model A fails the Breusch-Pagan test, so I report the
White heteroskedasticity-corrected errors for that regression;
this did not change the significance of any variable. All of
the models pass the Shapiro-Wilk test for non-normality. Due
to the small sample size, the Central Limit Theorem may
not apply to the coefficient estimators; if the errors were
not normally distributed, we could not make assumptions
about the distribution of the coefficient estimators or conduct
inference. However, the normal distribution of the error terms
in each regression allows us to assume that the coefficient
estimates follow approximately normal distributions. I also
test for time trend effects by regressing the residuals of each
model against the year in which each observation occurred,
and I find that the time trends are always insignificant.

The only significant coefficients in the regressions in
Table 7 are for DBA, CRED and F D. All of the control
variables typically associated with growth are insignificant.
This may be due to the low power of these regressions, even
though the financial development indicators are significant.
It appears that the ratio of liquid liabilities to GDP has little
explanatory power compared to other measures of financial
development. The regressions using LL have the smallest R2
and adjusted-R2 as well as the largest values for Akaikes
Information Criterion. Of these four financial indicators,
LL is the most inclusive, whereas the other measures are
more closely related to the banking system. Since liquid
liabilities include a greater variety of financial assets and
central bank activities, the insignificance of this variable may
imply that some of the composition of LL is not relevant to
the efficient allocation of capital. This supports the argument
of De Gregorio and Guidotti (1995) that liquid liabilities does
not effectively measure financing to the private sector. The
insignificance of LL and significance of DBA, CRED and
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F D indicate that banking system development may be more
relevant for growth than financial development outside the
banking system.
These results are also economically significant. The coefficient estimate for CRED indicates that a 10% increase in
the ratio of total private domestic credit to GDP results in an
additional 0.264% annual growth. Using the average growth
rate in the sample of 2.783%, this implies an additional
9.14% growth over 20 years. An increase by one standard deviation (23.33) results in an additional 0.62% annual growth
and 21.98% total growth over 20 years. As an example, if
Uruguays total private credit when it reached the $10,000
threshold in 1994 was at the third quartile (54.53) instead
of its actual 19.99, its average annual per capita growth rate
would have been 0.91% higher and its GDP per capita in
2011 would have been more than $2,000 greater. /par
B. Comparison with Other GDP per Capita Thresholds
In addition to the regressions on long-term growth rates
after reaching an initial GDP per capita of $10,000, I repeat
the methodology for initial GDP per capita thresholds of
$5,000 and $15,000. I report the results of these regressions
in Table 8 and Table 9 on the following pages. Since these
samples are even smaller than the main sample for $10,000
per capita, I use these results to compare with those for the
$10,000 threshold.
For the initial GDP per capita of $5,000, all the financial
development indicators are insignificant, although there are
significant coefficients for openness to trade and human
capital. The coefficient estimates for human capital are
positive as expected, but the estimates for openness to trade
are negative. In the dataset for the $5,000 threshold, the
five countries with negative growth rates all have relatively
large values for OPEN. Removing these five observations
reduces the observations in the dataset to 24 and makes the
coefficient estimates for OPEN statistically insignificant, but
the coefficient estimates remain negative, suggesting that a
negative effect of openness to trade at this level of GDP per
capita may be robust to those five observations. Since this
reduced dataset is much smaller, I do not report these results.
Comparing the results for the $5,000 threshold against
those in Table 7 ($10,000 threshold), the coefficient estimates
for DBA, CRED and FD are larger for the $5,000 threshold,
but the standard errors are much larger than those in Table
7, resulting in statistically insignificant coefficient estimates.
These regressions do not exhibit heteroskedasticity and have
no time trend.
The regressions for initial GDP per capita of $15,000reported in Table 9find significant coefficients for total private
credit and deposit money bank assets. These results support
the idea that credit market development is the most relevant
type of financial development for growth. However, the coefficient estimates for the $15,000 threshold are significantly
smaller than the estimates for the $10,000 threshold.
C. Comparison with Standard Cross-Section Methodology
I also run a typical cross section regression, using each
countrys average GDP growth rate from 1980 to 2000 as the
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dependent variable and the independent variables observed
in 1980, per the estimating equation:
Gi,1980 =
+

0

+

3 HCi,1980 +

1 (log(Yi,1980 )

+

4 OP ENi,1980 +

+

2 F INi,T 10
5 GOVi,1980

6 IN F Li,1980

(2)

+ ✏i
2.75%, a 10% increase in the ratio of total private domestic
credit to GDP corresponds to additional 9.41% total growth
($471 per capita) from the $5,000 threshold, 9.06% growth
($906 per capita) from the $10,000 threshold, and 4.51%
growth ($676 per capita) from the $15,000 threshold.
These results that effects of financial development on
growth vary with initial income level suggest that it may be
inappropriate to regress growth rates against financial variables in a sample that includes countries at different stages
of development. The resulting coefficient estimates should
be interpreted as a weighted average of the coefficients for
each income level, with the weighting factor determined by
the distribution of income levels within the sample. The last
column of Table 11 contains the coefficient estimates for the
typical cross-section regression. The coefficient estimates are
all larger and more significant than those from Tables 7, 8
and 9. This is due to the sampling method of the cross-section
regression modeling growth from 1980 to 2000. This sample
has a highly skewed distribution of initial income. Of the 86
countries in the sample, 47 countries have GDP per capita
in 1980 below $5,000. If the effect of financial development
on growth is a decreasing function of the income level a
hypothesis supported by my results then the large coefficient
estimates for each measure of financial development in Table
10 and the last column of Table 11 are the average of the
coefficients for the countries in the sample, and the average
is larger due to the preponderance of low income countries
in the sample. Since this measures the average effect, we
cannot interpret these coefficients for any individual country
in the sample.

Gi,1980 denotes the growth rate of country i from 1980 to
2000, and Xi,1980 denotes the observation of the variable X
in 1980 for country i. I run four regressions, each with a
different measure of financial development.
I report the regression results in Table 10. All regressions
are run with OLS, and I report robust standard errors. As in
previous studies, I find large and highly significant coefficient
estimates for the measures of financial development. These
estimates are much larger than the estimates obtained in
Tables 7, 8 and 9.

V. L IMITATIONS
A. Selection Bias
Although my approach to analyzing the relationship between financial development and economic growth addresses
some sources of bias in the existing literature, this technique
places additional limitations on the model. The most obvious
limitation, the small sample size, reduces the power of
the regressions, especially compared to a standard crosssectional study or a panel dataset several times larger.
Moreover, this studys sampling method faces three sources
of selection bias. As in any regression, we must exclude
the observations with incomplete data; this studys technique
exacerbates this existing selection bias because it does not
allow me to choose the best time period as in a standard analysis. For example, more countries released publicly available
financial data in the 1990s than in the 1950s. A standard
cross-sectional analysis would prefer to use growth in the
1990s and 2000s than in the 1950s and 1960s because the
former would have more data points available. My technique

D. Analysis
These results support the hypothesis that the effects of
financial development on growth are not constant across income levels. In Table 11, I compare the coefficient estimates
for each measure of financial development at each income
threshold, as well as the estimates for the typical crosssection methods from Section 4.3.
For each measure of financial development, the coefficient
estimate decreases as the income threshold increases, indicating that the marginal effect of financial development on
growth decreases as a country develops. Using the coefficient
estimates for CRED and a 20-year average growth rate of
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eliminates this choice; if a country reaches the GDP per
capita threshold in the 1960s but does not release financial
data until the 1980s, I must exclude it from my sample. My
approach also introduces two new sources of selection bias:
the exclusion of low income countries as well as those that
reached the GDP per capita threshold prior to their earliest
available data in the Penn World Tables. The sampling
technique could not be considered random; it is the set of
countries that attain the GDP per capita threshold between
1950 and 1996 or between their earliest available year of
GDP data and 1996 and that have publicly available data on
education and financial development. Therefore, any attempt
to extrapolate these results to countries excluded from the
sample may be inappropriate. I report the countries used in
each regression in Tables A1 and A2 in the appendix.

of time on the variance of the residuals does not occur for
the other GDP per capita thresholds.
Furthermore, global growth shocks, such as the 1980s
Latin American debt crisis, the 1997 Asian financial crisis,
or the Great Recession, could result in an error term with a
nonzero mean, conditional on whether the countrys growth
period included a global growth shock. I focus on the risk
that the Great Recession could reduce the growth rates of
the countries that reached the GDP per capita threshold after
1987 (countries with growth periods that include part or
all of the Great Recession). In Table 12 below, I report
for each regression in Tables 7, 8 and 9 the mean residual
for observations after 1987. I also compute the standard
deviation of those residuals and report the t-statistics. All of
the mean residuals are negative. This indicates that the Great
Recession reduced average growth rates for those countries
that was not accounted for in the regressions. However, the
reduction in growth for these observations is statistically
insignificant for all of the regressions.

B. Inconsistency Across Time
Another drawback of this study is the potential for inconsistency of the model across time. Acemoglu, Aghion
and Zilibotti (2002) and Coe and Helpman (1995) present
evidence of growth spillovers across countries, and that
greater distance from the technological frontier should allow
a country to adopt existing technology and achieve higher
growth rates. As the technological frontier advances over
time, countries reaching the GDP threshold in later years
should thus grow more quickly. In theory, this would bias
my results. Tables A3, A4, A5 and A6 in the Appendix
show the Pearson correlation coefficients. The correlations
between the growth rate and the year of the observation
are -0.167, -0.029 and 0.202 for the $5,000, $10,000 and
$15,000 thresholds. However, including a time variable in
the regressions yielded insignificant coefficient estimates
without affecting the significance of the other variables,
which contradicts their research. An alternative measure of
distance from the technological frontier, the GDP per capita
of the United States in the initial year of a countrys observed
growth period, was also insignificant in every regression.
For each regression, I evaluate the effects of time on the
distribution of the residuals. Among the tests reported in
the regression tables, I include the p-value of regressing the
residuals of the model on the year in which the observation
occurred. This is insignificant in every regression. Although
I do not report the results, I also regressed the residuals on
a set of dummy variables for the decade of the observation;
each resulting analysis of variance was also insignificant.
This lack of a time trend after controlling for other variables is consistent with the model in Cole, Greenwood and
Sanchez (2012); since rates of technology adoption depend
on financial market efficiency, rates of technology adoption
are better measured by financial development than by the
worldwide stock of existing technology or by time. Although
the insignificance of the tests for any time trend allows me
to conclude that the errors are centered at zero, they are
heteroskedastic across time for the models using initial GDP
per capita of $10,000. As described in section 4.1, I use
weighted least squares to correct the errors; the resulting
residual distribution is homoskedastic. However, this effect

C. Insignificant Variables
Whereas deposit bank assets, total private credit, and
financial system deposits are each significant in some of
the regressions, liquid liabilities (LL) is the only measure
of financial development consistently insignificant in the
threshold regressions in Tables 7, 8 and 9, contradicting
findings in other research but supported by De Gregorio
and Guidotti (1995). As the broadest measure available,
it includes the financial activities of the banking system,
the central bank, and other financial intermediaries. The
insignificance of this variable implies that these non-bank
financial activities are not important for growth. These other
factors increase the variance of LL but do not increase
the covariance between LL and the growth rate, resulting
in much larger standard errors and smaller estimates. With
larger sample sizes, this variable would likely be significant,
as it is in the larger sample cross-section regression in Table
10.
In most of the regressions, human capital, openness to
trade, government size and inflation all standard growth
indicators are insignificant. All of these variables have strong
theoretical links to growth and have been found highly significant in other research. It seems likely that the low power
of this study results in insignificant coefficient estimates for
these variables. However, even in the larger cross-section
regressions in Table 10, OP EN , GOV , and IN F L remain
insignificant. For the lower middle income countries, human
capital and openness to trade are marginally significant, with
positive effects of human capital but negative effects of
openness. The significance of human capital and openness
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to trade for the lower middle income countries but not for
the other groups implies that human capital and openness
to trade may also have effects on growth that vary with the
income level.

income threshold to another), a gamma generalized linear
model may be an effective new approach to analyzing the
determinants of growth in the transition between income
levels. Unfortunately, restricting observations to occurring
subsequent to reaching a specified level of GDP per capita
results in small sample sizes, low power and inconclusive
results for some initial income levels. To expand the sample
sizes, further research could endeavor to identify alternative
measures of financial development comparable across countries for low income and lower middle income countries
over time, which would allow more accurate evaluation
of the relationship between finance and growth in lower
income economies. Such alternative measures would also
distinguish between the effects of different types of financial
development. Non-bank financial intermediaries may have
roles that do not appear in the financial variables in this
paper, and stock markets have a theoretically and empirically
important role.

VI. C ONCLUSION
For an initial level of GDP per capita of $10,000 (upper
middle income), I find that banking sector development measured by deposit bank assets, total private credit, and financial
system deposits has a positive and significant effect on longterm growth rates. Using $5,000 per capita (lower middle
income), I find no significant effects, and I obtain mixed
results using $15,000 per capita (high income). However,
due to data limitations and the low power of the tests, I
do not reject a relationship between financial development
and subsequent economic growth at these initial levels of
GDP per capita. I find that the coefficient estimates for
the financial variables decrease as the initial income level
increases.
These results for the three selected initial levels of GDP
per capita support the idea that the effect of financial development on growth varies with a countrys income level.
This implies that a standard cross-section regression or
panel technique that includes countries at different levels of
development estimates an average effect instead of the true
effects of financial development on growth. Given a nonconstant slope, the results of any such regressions depend
on the distribution of income levels within the sample. Using
a standard cross-section regression, I find larger and highly
significant coefficient estimates for the measures of financial
development; these results are due to the highly skewed
distribution of initial GDP per capita in the sample.
This nonlinearity also seems to apply to the effects on
growth of human capital and openness to trade. Given that
financial development, human capital and trade are considered important determinants of growth, their heterogeneous
effects across income levels imply serious flaws for the
comparisons of growth rates of countries at different stages
of development.
My results suggest that the practice of comparing countries
at different stages of development in much of the existing
empirical literature on finance and growth produces flawed
results and incorrectly measures the relationship between
financial development and growth for any country in the
sample. Since comparing growth rates at different stages of
economic development masks the true effects of financial
development on growth, future research could study the
amount of time required for a country to move from one
threshold of GDP per capita to another. Such a method would
preserve the focus on income levels. As these time intervals
could be modeled with a gamma distribution as the time
elapsed between Poisson distributed events (rising from one
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