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Abstract

Ronald Coase famously stated, “If you torture the data long enough, it will confess,”
underscoring the need for the replication of well-accepted empirical results. In Eco-
nomics, replication is more honoured in the breach than the observance. As a depar-
ture, this paper assesses whether the ‘burden of evidence’ is met for a recent, widely-
cited finding, with potentially deep policy implications — that the finance-growth
relationship is non-monotonic and has a credit threshold above 100% of GDP that
reduces economic growth. If this empirical fact is established beyond a reasonable
doubt, then it could be pathbreaking in further developing our understanding of the
link between finance and growth. We assemble the ‘burden of evidence’ through
the comprehensive scrutiny of several vital aspects, viz., (i) an exhaustive list of 14
absolute and relative measures of financial development, (ii) replications and exten-
sions across two global datasets, (iii) near exhaustive analytical trajectories, (iv) dif-
ferent functional forms, (v) unifying analytical approach, and (vi) analytical rigor.
The ‘burden of evidence’ from almost 3,000 well-structured cross-sectional and
panel estimates do not support the threshold effect, and where evidence is uncov-
ered, the parameters imply the questionable policy implication that advanced econo-
mies need to scale back their relative levels of financial development to those of
Eastern Europe to avoid the growth costs associated with over-developed financial
systems. The findings reject the assertion that finance is excessive and reduces eco-
nomic growth.
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1 Introduction

The global financial crisis of 2007-2008 (hereafter, the GFC) has called into ques-
tion the sanguine view that greater financial development promotes economic
growth, an idea which featured prominently in policy circles for nearly three decades
or so in the run-up to the GFC. The financial sector in general, and the big banks in
particular, are deemed culpable for the crisis that led to the longest and most severe
post-WWII recession across many industrialized countries, bar the Covid-19 pan-
demic.! Several post-GFC studies are shaping the narrative that ‘an oversized finan-
cial sector deters growth.” To put them in perspective: the expanded financial sector
has led to (i) increased systemic risk taking (Ranciere et al. 2008), (ii) a glut of secu-
rities and increased financial fragility (Gennaiolio et al. 2012), (iii) wage and income
inequality (Philippon and Reshef 2013), (iv) an increased likelihood of financial
crisis (Schularick and Taylor 2012), (v) increased systemic risk and reduced eco-
nomic growth (Langfield and Pagano 2016), (vi) international brain drain and skill
mismatch across economic sectors (Philippon and Reshef 2012; Boustanifar et al.
2018), (vii) a direct cost to economic growth, i.e., the inverted U-shaped relationship
between finance and growth (Arcand et al. 2015 (hereafter, ABP); Sahay et al. 2015;
Griindler 2021), to name but a few.?

The inverted U-shaped relationship between financial development and economic
growth implies a threshold effect of finance on growth. Analyzing the ratio of pri-
vate sector credit by intermediaries to GDP (PC) and economic growth (real per
capita GDP growth, PYG) in multi-country, cross-sectional, and panel settings, this
strand of literature reports that PC significantly augments economic growth at the
lower level of credit threshold, but that the effect turns significantly negative once
it exceeds 80-100% of GDP. Clearly, viewed from this perspective, the provision of
finance is excessive across most industrialized countries and is hurting their eco-
nomic growth.’

The prescribed 80-100% tipping point (TP) also implies that several countries,
primarily the major economies, must embark on substantial cuts to their respective
levels of bank and/or intermediaries’ credit to the private sector in order to avert
the negative growth effects of ‘too much finance.” In particular, Japan, the United
Kingdom, and the United States each need to cut their prevailing levels of total

! Reinhart and Rogoff (2009) call the GFC the ‘Second Great Contraction’ after the Great Depression
of the 1930s while Sinn (2010) blames Casino Capitalism for the GFC. While there have been attempts
to estimate an optimal level of financial depth under CGE framework (e.g., Bhattarai 2015) but more
remains to be seen on this front.

2 In fact, concerns regarding the burgeoning financial sector predate the GFC. For example, a large
financial sector increases the (i) likelihood of a banking and currency crisis (Kaminsky and Reinhart
1999; Loayza and Ranciere 2006); (ii) output volatility (Easterly et al. 2001); and (iii) prospects of a
‘catastrophic meltdown’ (Rajan 2005).

3 ABP’s five-yearly non-overlapping panel dataset, which generates estimates of the TPs of 69-90%
reveals that twenty-one of their sample countries have PC of above 125%, and that Japan, the United
Kingdom, and the United States, each show PC of 200% or above. These magnitudes of PC appear
largely unchanged in the more recent World Bank (WB) dataset (see Box.1; online Appendix A).
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private sector credit from intermediaries by almost half, in order not to exceed the
prescribed threshold. This is clearly a tall order. In view of these deep policy impli-
cations, considerable caution is offered regarding the generality of these findings.
Cline (2015a, b) expresses deep skepticisms about these findings. Philippon and
Reshef (2012) state that we need more rigorous evaluations for ‘a deeper under-
standing of whether finance is too big, or too expensive....’

Against this backdrop, we aim to scrutinize and gauge whether the ‘burden of
evidence’ establishes the inverted U-shaped relationship between financial devel-
opment and economic growth beyond reasonable doubt. We believe that a compre-
hensive, rigorous, and widely replicative empirical evidence—obtained through a
unified approach across wide-ranging analytical trajectories—could serve as the
‘burden of evidence’ and minimize the odds of false positives as emphasized by
Coeffman et al. (2017). We assemble the ‘burden of evidence’ through a compre-
hensive scrutiny of this issue which encompasses several critical aspects, viz., (i)
the exhaustive list of the absolute and relative measures of financial development,
(ii) replications and extensions employing these measures across two separate global
datasets, (iii) analyses across wide-ranging analytical trajectories, (iv) two func-
tional forms, (v) unifying analytical approaches, and (vi) analytical rigor. We briefly
discuss them in turn.

Measures of financial development: the finding of the inverted U-shaped relationship
between financial development and economic growth has hitherto been reported mainly
vis-a-vis PC—an intermediary centered measure of financial depth—except by Sahay
et al. 2015 (see Section 6). Clearly, over the last three decades or so, the mainstream
literature on the finance—growth relationship has analyzed two separate sets of indicators
measuring different aspects of financial development. The first set, originating primarily
at the World Bank (WB), consists of five measures of the ‘size’ and the ‘activity’
depths of domestic intermediaries, capital markets, and the overall financial sector,
which have been extensively used in the literature (Levine et al. 2000; Demirgiic-Kunt
and Levine 2001; Luintel et al. 2008; 2016). Following Svirydzenka (2016), we call
these the ‘five traditional measures’ of financial development. The second set consists
of the nine relative indices of financial development, constructed relatively recently at
the IMF (Svirydzenka 2016). They are relative indices of the depth of, access to, and
efficiency of domestic financial institutions and markets, which are consolidated into
separate composite indices of relative financial institutional and market developments,
and then into an index of overall financial sector development. We call these IMF indices
the ‘new measures.” These two sets of measures differ in at least two respects: (i) the
new measures are broader than the traditional ones, and (ii) the traditional measures are
absolute measures, whereas the new ones are relative measures. Together, they constitute
fourteen different indicators of financial development inclusive of PC, and we analyze
them all while scrutinizing the threshold relationship between financial development
and economic growth. These measures are concisely discussed in Section 2. Our
analyses basically exhaust the list of indicators explored by the mainstream literature
that scrutinizes the finance-growth nexus. Our analysis would also reveal if the tipping
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point relationship is simply an attribute of PC or if it holds across other measures and
dimensions of financial development, which is important from a policy perspective.

Replications and extensions across two global datasets: we extend the empirical
scrutiny of the inverted U-shaped relationship between financial development and
economic growth by employing two related yet separate global datasets: the dataset
analyzed by ABP, and our own dataset. We analyze the ABP dataset for broad replica-
tive purposes evaluating if (i) the significant inverted U-shaped effect of PC on PYG,
reported by ABP, could be sustained when the analysis is extended across additional
analytical trajectories that are common in the literature, and (ii) the non-monotonic
relationship reported between PC and PYG—just one measure of financial devel-
opment—could be sustained vis-a-vis the other eleven (bar two efficiency indices)
measures, discussed above, which capture different aspects of financial develop-
ment. To this end, we (i) restructure the ABP dataset into different analytical tra-
jectories (to be discussed shortly), and (ii) extend the ABP dataset by these thir-
teen measures of financial development, matching their sample countries and data
periods, while maintaining the rest of the covariates and empirical methods in the
analyses.* Our new dataset, on the other hand, is sourced from the WB (2016) and
various other sources (details in Section 2). Scrutiny of tipping point relationship by
using these two datasets widens the scope of analysis and adds to the generality of
the findings.

Analytical trajectories: we cover all the main analytical trajectories employed by
the mainstream cross-country finance—growth literature and beyond. We scrutinize
the non-monotonic relationship across regions by forming four regional country
panels—viz., Africa, Asia, Europe and North America (EU-NA), and Latin America
and the Caribbean (LAC), following the United Nations’ geoscheme regional clas-
sification—from both global datasets. Similarly, we construct four country panels
of high-income, upper-middle-income, lower-middle-income, and low-income
countries following the WB approach to scrutinize the non-monotonic relationship
between financial development and economic growth across country panels based
on different levels of economic development.

Often, the levels of economic and financial development are treated in parallel
because economically developed countries tend to have developed financial sectors
(Demirgiic-Kunt and Levine 1996). However, this parallel is not without exceptions:
country clusters based on per capita income levels do not always match those based
on levels of financial development (see Section 2). In order to address this issue
we take a new approach: countries that take on above median values of each of the
fourteen indicators of financial development are classed as financially relatively
more developed, while countries that take on median-cum-below-median values are

* We conduct wider replications (rather than the point estimates) of the seminal work of ABP, which has
stirred the literature on the non-monotonic finance—growth relationship. This is pivotal in generalizing the
results and it also captures the spirit of ‘promoting replications’ in economics, emphasized by Coffman,
Niederle, and Wilson (2017); Anderson and Kichkha (2017); Duvendack et al. (2017), among others.
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classed as financially relatively less developed (details in Subsection 5.5).> We gen-
erate fifty-six country panels—twenty-eight each from our and the ABP datasets—
of financially relatively more versus less developed countries, based on fourteen
indicators, and scrutinize the tipping point relationship across these delineations.
Our conjecture is that the countries taking on higher than median values of each of
these indicators should be financially more developed and sophisticated than those
taking on median-cum-below-median values.

Functional forms: we scrutinize the non-monotonic relationship between finan-
cial development and economic growth under two functional forms. First, we follow
the typical functional form that is widely used in the literature for testing the non-
monotonic relationship between financial development and economic growth (e.g.,
the approach taken by ABP). Second, we reset this typical functional form into a
dynamic non-monotonic panel model of financial development and the level of real
per capita GDP, like Acemoglu et al. (2019). Griindler (2021) follows this approach
and confirms the inverted U-shaped relationship between financial development and
the level of real per capita GDP. However, Griindler’s conditioning covariates are
very different from those of ABP, hence these two sets of results are not comparable.

Unifying analytical approach: ABP’s seminal work has stimulated the view that
the finance—growth relationship is non-monotonic. We therefore maintain uniform-
ity of our approaches to theirs by following precise measurements, specifications,
and econometric methods in assembling the ‘burden of evidence’. We consciously
take this approach to establish the generality of the results vis-a-vis the threshold
relationship (the ‘too much finance’ paradigm) by eliminating any sensitivity in the
results due to data measurements, specification, functional form, and the economet-
ric methods, as far as possible. Our approach also goes some way in addressing the
concern that the data might have been ‘tortured’ to establish the hypothesis— ‘If
you torture the data long enough, it will confess’, famously attributed to the Nobel
laureate Ronald Coase (Good 1972).

Analytical rigor: in addition to the two global panel datasets and their respective
country groups (panels) based on different analytical trajectories—regions, level
of economic development, and the relative levels of financial development—we
also generate further four truncated data subsamples sorted by the 95, 90", 85t
and the 80™ percentiles of each of the fourteen measures of financial development
across each of the data sample that we analyze. Thus, we estimate five sets of results
(inclusive of four truncated subsamples) for each data sample/country panel. This
rigorous approach reveals the robustness of the results vis-a-vis the sample data-
points, outliers, and changes in country coverage, which are crucial in generating the
‘burden of evidence’.

Finally, literature also reports the so-called ‘vanishing effects’ of finance on eco-
nomic growth—that the positive effect of financial development on economic growth

5 To the best of our knowledge, this is the first paper which groups sample countries into panels of finan-
cially relatively more versus less developed countries by using median value of each of the fourteen
measures of financial development which, we believe, is a more refined approach. Hence, it goes beyond
the analytical trajectories covered so far in the literature.
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disappears when the dataset is updated beyond the year 2000—under both linear and
non-linear specifications (Arcand et al. 2015; Griindler 2021; and the references cited
therein). We are also able to assess if evidence supports the ‘vanishing effects.’

We report a total of 2,927 sets of carefully structured, cross-sectional and panel esti-
mates (details in Box.2; online Appendix A), and hope that this generates a sufficient
‘burden of evidence’ vis-a-vis the the inverted U-shaped relationship between financial
development and economic growth. As will be clear below, the ‘burden of evidence’
we put together hardly supports the inverted U-shaped relationship.

The rest of the paper is organized as follows. Section 2 discusses our sample, data,
and descriptive statistics. Section 3 briefly outlines the specifications and econometric
methods. Section 4 presents the results from extended ABP dataset by four traditional
measures exclusive of PC. Section 5 presents the (i) results from our dataset concerning
the five traditional measures of financial development covering the full panel and all
the analytical trajectories, and (ii) results between PC and PYG obtained by regroup-
ing ABP dataset across different analytical routes. Section 6 presents the corresponding
results vis-a-vis the nine (new) relative measures from our and the ABP datasets. Sec-
tion 7 offers results employing the alternative functional form, and Section § concludes.

2 Sample, Data, and Descriptive Statistics

Our dataset on the five traditional measures of financial development covers a maxi-
mum of 124 countries over 1970-2014. Data on the nine IMF-constructed relative
indices cover a maximum of 121 countries over 1980-2016.° The ABP dataset cov-
ers 133 countries over 1960-2010. Data sources are detailed in Table A.1 (online
Appendix A). Figure 1 depicts all the sample countries covered in our dataset on a
map of the world.

It is evident that our global panel covers almost all countries of the world. We
construct the five traditional measures of financial development, namely, the depth
of domestic (i) intermediaries (PC), defined as the bank and non-bank financial
intermediaries’ total credit to the private sector to GDP ratio, (ii) capital market
(SMCR), measured as the ratio of stock market capitalization to GDP, (iii) stock
market activity (SMVR), measured as the ratio of stock market value traded to GDP,
(iv) financial sector’s overall size (AFDR), defined as the ratio of total credit of
intermediaries to the private sector plus stock market capitalization to GDP, and (v)
financial sector’s overall activity (AFAR), defined as the ratio of the sum of total
credit by bank and non-bank financial institutions to the private sector and stock
market value traded to GDP. As stated above, they are extensively analyzed meas-
ures in the finance—growth literature.

The nine relative indices of financial development, obtained from the IMF database,
measure the relative depth of, access to, and efficiency of domestic financial institutions

6 Although the complete IMF dataset covers 183 countries and territories, we could only use a maxi-
mum of 121 countries due to the short data spans and other data constraints for the remaining countries
and territories.
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I Sample countries in our global panel

Fig. 1 The global panel (full set) of sample countries

and markets in each sample country. Specifically, six of them are sub-indices of the
depths of financial (i) institutions (FID) and (ii) markets (FMD), the access to financial
(iii) institutions (FIA) and (iv) markets (FMA), and the efficiency of financial (v)
institutions (FIE) and (vi) markets (FME). The three institutional (FID, FIA, and FIE)
and market (FMD, FMA, and FME) sub-indices are further consolidated to generate
the composite indices of financial (vii) institutions (FI) and (viii) market (FM)
development. The latter two composite indices—FI and FM—are further consolidated
to generate the index of (ix) overall (total) financial development (FD).

These indices take values between zero and one and provide a ranking of each
sample country vis-a-vis the depth of, access to, and efficiency of institutions, mar-
kets, and the overall financial sector relative to the (full) global sample across all
countries and years. The maximum (minimum) value of a given indicator across
time and countries is normalized to one (zero). For example, the indices of FD, FI,
and FM assume the highest index values of 0.951 (Switzerland), 1.00 (Switzerland),
and 0.903 (the United States; see Svirydzenka 2016, for methodological details).
To put these measures in perspective, a sample country with an institutional depth
index of 0.60 implies that 40% of countries globally would have higher and about
60% of countries would have lower institutional depth than this country.’

To highlight the importance of taking this analysis beyond the two global data-
sets, Figs. 2, 3, 4 and 5 show clusters of sample countries based on regions, income lev-
els and their relative levels of financial development, on a map of the world.

Evidently, country panels based on regions and income levels are not the same.
As is evident, developed countries mostly have developed financial systems, but

7 A detailed discussion of these indices can be found in the earlier version of this paper at https://orca.
cardiff.ac.uk/id/eprint/163696/1/E2023_8.pdf.
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ILAC
I Asia

Fig.2 Country clusters by region

there are exceptions. For example, China is one of the upper-middle-income coun-
tries (Fig. 3), but based on PC (Fig. 4) and FD measures (Fig. 5), the Chinese finan-
cial system ranks in the financially more developed category like that of the Europe
and North America region.® By contrast, India is one of the lower-middle-income
countries, but India’s level of financial development appears on par with the low-
income group. Brazil, an upper-middle-income country, has a relatively more devel-
oped financial sector based on FD but a less developed one based on PC. Figures 3,
4 and 5 reveal several such instances. The important messages are: (i) there is no
strict parallel between the income level of a country and its level of financial devel-
opment, and (ii) the relative level of financial development of a country appears sen-
sitive to the measure of financial development employed. Hence our approach of
analyzing the finance—growth nexus across all 14 measures and different analytical
trajectories is meaningful, and it addresses heterogeneity across different country
panels and measures.

The descriptive statistics of all fourteen indicators of financial development from
our global panel and separate country panels based on regions, income levels, and
the relative levels of financial development are reported in online Table A.2. A nota-
ble difference between our dataset and the ABP dataset (full panels) is the minimum
value of PC. The revised World Bank dataset includes the Democratic Republic of
the Congo (DRC) as a sample country which shows a very low PC in the 1970s,
hence the very small minimum value of PC in our dataset. The DRC is not included
in the ABP dataset. If we exclude the DRC, then PC resumes a minimum value of
1.26% in our dataset. Some differences in sample mean and median values of PC
between the ABP dataset and our dataset reflect the differences in sample periods
and country coverage between the two datasets. They also reveal that both datasets
are close but not the same.

8 We acknowledge that whether the Chinese financial sector is as developed as those of the developed
western countries is a moot point, however, the widely employed measures of financial development in
the literature clearly depict this.
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Fig.3 Country clusters based on real per capita income levels

Descriptive statistics of data show big differences in the extent of financial devel-
opment (depths, access, and efficiency) across different country panels. The mean
values of these indicators paint a hierarchical picture across country panels based on
income levels. They show that the high-income panel has the most developed finan-
cial sector, followed by the upper-middle-income, lower-middle income, and low-
income panels. This appears to be the case across all fourteen indicators bar two.
SMCR appears deeper in the low-income panel than in the upper- and lower-middle
income panels. This may be due to the small size of economic activity (GDP) rela-
tive to the size of market capitalization in low-income countries. Likewise, FME
appears higher in the lower-middle income panel than in the upper-middle-income

1 PC below median
1PC above median

Fig. 4 Financially relatively more versus less developed country clusters based on PC
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Fig.5 Financially relatively more versus less developed country clusters based on FD

panel. The regional country panels also reveal deep heterogeneity. The EU-NA
panel shows the highest values of eleven of the fourteen measures of financial devel-
opment except for AFDR, SMCR and SMVR. The Asia region shows the highest
values of the latter three measures, and ranks second in the eleven remaining meas-
ures. The LAC region ranks third in the nine measures and fourth (bottom posi-
tion) in the remaining five. The Africa region ranks third in the five measures of
financial development and bottom in the nine relative measures. Overall, evaluated
at the mean values of these measures, EU-NA appears to be the most financially
developed region, followed by Asia, LAC, and Africa. However, there are a few fas-
cinating exceptions. The Asia region, on average, shows the highest magnitudes of
overall financial depth (AFDR), stock market size (SMCR), and activity (SMVR)
depths. The Africa region shows somewhat deeper (i) aggregate financial size and
activity depths, (ii) stock market size and activity deaths, and (iii) a higher index of
financial institutional efficiency than the LAC region. There appears little difference
in the indices of financial market efficiency between Asia and the EU-NA regions.

Our classification of the financially relatively more versus less developed country
panels shows startling differences in the levels of financial sector development. The
five traditional measures appear, on average, 3.99 (AFDR) to 30.42 (SMVR) folds
deeper in the financially more developed country panels than in the less developed
ones. With respect to the nine new measures, the financially more developed coun-
try panels have, on average, 3.55 (FI) to 13.24 (FMD) fold higher indices except
for the index of institutional efficiency. The difference in the latter is not as great,
just 54% higher. Overall, there is a deep heterogeneity across the panels based on
regions, income levels, and relative levels of financial development, which makes it
appropriate to analyze them separately.

@ Springer



The Threshold Effect of Finance on Growth: Reassessing the...

3 Specifications and Empirical Approaches

As stated above, while generating the burden of proof regarding the tipping point
relationship between financial development and economic growth, we maintain
a uniformity of our approach with that of ABP which stimulated the literature on
this front. Under this approach, the typical cross-sectional and panel regressions
employed for testing the non-monotonic relationship are:

2
GYP; = ay; + a; ;LGDP;y + ay ;FD;; + a3 ;,FD;, + Ziy + u; e))

GYP;, = By + B ;LGDP;,_; + b, ;FD,;, + P ;F. Diz,i,r + 2y + & 2)
where (GYP;) denotes country specific growth rate of real per capita GDP
(i=1,....N); GDP;, denotes the initial level of real per capita GDP; FDi’j is the j"’
measure of financial development, (j =1,...,14). Subscript ‘j° in the parameters
denote that the point estimates are likely to differ across financial development
measures. Z; is the vector of other covariates which includes log of average years of
schooling (LEDU), log of government consumption over GDP (LGC), log of openness
(LOPEN), and log of inflation (LINF )2 Equations (1) and (2) are cross-sectional and
panel specifications, respectively. For cross-sectional estimates, data for all variables
except the LGDP;, are sample period averages, which generate a single data point
for each sample country; and LGDP; is the log of real per capita GDP for 1970. For
panel estimates, the dependent variable is the five-yearly non-overlapping average
of GYP;, LGDP;, , is the five-yearly initial level of real per capita GDP, and the
covariates are the five-yearly non-overlapping (log level) values. The time and fixed
effects are maintained. Under the cross-sectional setup, OLS and the Rigobon-Lewbel
instrumental variable (IV; Rigobon 2003; Lewbel 2012) estimators are used; the latter
addresses the problem of endogeneity through internally generated instruments by
exploiting the heteroscedasticity. For panel estimates, we employ the two-step system
GMM estimator (Arellano and Bond 1991; Arellano and Bover 1995; Blundell and
Bond 1998) along with the robust standard errors for finite sample as proposed by
Windmeijer (2005).!° As stated above, we also extend the analysis by scrutinizing the
non-monotonic relationship between the levels of real GDP per capita and the measures
of financial development in a dynamic panel setting in the spirit of Acemoglu et al.
(2019) by estimating:

LYP;, = Ay; + A4 jLYP;,_ + A, ,LGDP,;,_; + A5 ;FD

iyt

+ A JFDi].J +Z,0+¢;,
3

° The log of inflation is calculated as:

linf = loglinf + /(inf? + 1)]

10" ABP instrument all covariates under the system GMM and so do we for the sake of uniformity. Their
codes show that, for the cross-section estimates, they regress one period ahead growth rates on covari-
ates. We follow the more common approach of calculating growth as log (¥;,/Y;,_;) . This does not alter
the results, as we are able to reproduce the point estimates of ABP.
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Since GYP; = LYP;, — LYP;, |, Egs. (2) and (3) become equivalent if 4, = 1.
However, our estimates and tests reject the null of A, = 1 in favor of 4, < L.!!
Hence, Eq. (3) is not strictly equivalent to Eq. (2), nonetheless it is the unrestricted
version of (2). In estimation, the dependent variable in Eq. (3) is the five-yearly non-
overlapping average of real per capita GDP (LYP;); and covariates are the same as
above plus a lagged dependent variable. Since LYP;, is a five-yearly non-overlap-
ping average value, the first order lagged dependent variable captures the five-year
lagged dynamics of per capita real GDP. Equation (3) is also estimated by the two-
step system GMM estimator.

A positive and significant coefficient of FD;; paired with a negative and signifi-
cant coefficient of FD?J implies an inverted U-shaped effect of the j” measure of
financial development on economic growth. However, for the quadratic relationship
to be meaningful, the estimated TP must lie within the sample data points. Lind and
Mehlum (2010) propose a joint test (henceforth, the Lin-Meh test) to assess if the
estimated TP lies within the sample data points. The joint null of the Lin-Meh test is
that the estimated slope of the curve evaluated (i) at the minimum value of the
covariate, FDj(mm), is negative or zero, and (ii) at the maximum value of the covari-
ate, FDj,qy is greater than or equal to zero. The joint alternative hypotheses are
that the slope at (i) FD;, is strictly positive, and (ii) FDj,,, is strictly negative.
Therefore, a sufficient test for an inverted U-shaped relationship requires statisti-

aizy)z < 0 (where GYP, LYP € Y), coupled with the
rejection of the joint null by the Lin-Meh test. Even if % > 0 and agz < 0 are sat-
isfied, the non-rejection of any of the joint nulls by the Lin-Meh test implies that the
estimated TP lies beyond the sample data points, which makes the estimated quad-

ratic relationship irrelevant or trivial.

e oY
cally significant > 0 and

4 Results from ABP Dataset Extended by Traditional Measures

In this section, we present results from the ABP dataset extended by the four tra-
ditional measures (excluding PC) of financial development, discussed above, and
examine whether they depict the non-monotonic relationship with economic growth.
Specifically, we extend the ABP dataset by SMCR, SMVR, AFDR, and AFAR, pre-
cisely matching their sample countries and data periods, but retaining other covari-
ates. Subsections 4.1 and 4.2 cover these results.

4.1 Cross-Sectional Analysis

ABP separately analyze the three sample periods of 1970-2000, 1970-2005, and
1970-2010, and report an inverted U-shaped relationship between PC and PYG

1" Consistent with the findings of Acemoglu et al. (2019), the Andrew et al. (2002) test rejects the null
of unit root in favor of the stationarity of log real GDP per capita LYP, , in both the panel datasets that we
analyze. The test statistics are -8.477 and -11.778 for our and the ABP series of LYP;, which reject the
null at p-vales of 0.000.
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under a cross-sectional framework.'? We use their precise datasets and sequentially
generate four truncated subsamples (percentiles) sorted by the 95%, 90, 85t
and the 80" percentiles of each of the four traditional measures of financial
development. We estimate a total of fifteen sets of results—three full samples plus
the four truncated percentiles from each of them—under cross-sectional OLS and
IV (instrumental variable) estimators each. Thus, we have a total of thirty sets of
cross-sectional results to evaluate the non-monotonic relationship for each measure.

Online Table A.3 reports the sixty sets of results involving SMCR and SMVR.
SMCR shows complete insignificance in sample 1970-2000 under both OLS and
IV estimates. However, the scenario changes in sample 1970-2005; OLS shows a
significant inverted U-shaped effect of SMCR across all four truncated subsamples
at 10% or better but not in the full sample. The estimated TPs range from 34 to 51%.
The IV estimates support the non-monotonic relationship in three of the five cases,
with TPs varying from 45 to 155%. Thus, a change in the sample period by five
years (from 1970-2000 to 1970-2005) brings dramatic changes in the results; from
no effect of SMCR to its significant non-monotonic effect in most estimates. Again,
the results change dramatically in sample 1970-2010; SMCR shows the inverted
U-shaped relationship in only two of the five cases (at TPs of 39 and 52%) under
OLS, while it appears completely insignificant under the IV estimates. Likewise,
SMVR also shows mixed results. The OLS estimates show the non-monotonic rela-
tionship in only the full sample of 1970-2000 but not in any of the truncated sub-
samples. By contrast, the IV results show the non-monotonic relationship in three of
the five cases at 10% or better with huge variations in TPs, ranging from 9 to 61%.
In sample 1970-2005, three of the five cases show the non-monotonic relationship
under OLS with TPs ranging from 59 to 17%. The IV results show the only non-
monotonic relationship in the full sample. In sample 1970-2010, only one case of
non-monotonicity (at the 85" percentile at the TP of 18%) is evident under OLS;
there are none under IV. Overall, our analysis of SMCR and SMVR by extending
the ABP dataset does not show any consistent evidence in favor of the inverted
U-shaped relationship. Instead, both measures appear insignificant in explaining
economic growth in a large majority of the estimates. The meager support that exists
for non-monotonicity is highly sensitive to changes in data points, sample periods,
and estimation methods. Moreover, the estimates of TPs show huge variations across
these estimates.

We report parallel sixty sets of results obtained from the extended ABP data-
set relating to AFDR and AFAR in online Table A.4. These percentile subsamples
differ by two to six data points across three different samples. Under OLS, AFDR
appears completely insignificant in explaining PYG across all five sets of estimates
in sample 1970-2000; it shows just one count of the inverted U-shaped relationship
at 113% TP in sample 1970-2005; and again, appears completely insignificant in
sample 1970-2010. Under the IV estimates, AFDR shows one case of the inverted
U-shaped relationship each in samples 1970-2000 and 1970-2005 at respective

12 In fact, ABP also estimate pure cross-country regressions involving a further two samples, 1980-2010
and 1990-2010 as sensitivity checks, but we only focus on the first three sample periods.
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TPs of 156 and 130%, one case of a trivially quadratic relationship each in sam-
ples 1970-2000 and 1970-2010, and complete insignificance in the rest of the esti-
mates, including those from sample 1970-2010. Overall, AFDR shows the inverted
U-shaped relationship in just 10% of the estimates and appears totally insignificant
in most cases. The results from the overall activity depth of the domestic financial
sector (AFAR) are even more meager. They show just one valid count of an inverted
U-shaped relationship (full sample: 1970-2005) at a TP of 174% across thirty sets
of OLS and IV estimates. It appears trivially quadratic in four cases, linearly posi-
tive and significant in seven cases, and completely insignificant in the remaining
estimates. Overall, the size and activity depths of the domestic financial system do
not reveal any substantive and credible evidence in favor of the inverted U-shaped
relationship between financial development and economic growth. In the sixty sets
of cross-sectional OLS and IV estimates, the score in support of the non-monotonic
relationship is just 7% (i.e., 4/60) and these results are highly sensitive to sample
periods, minor changes in data points, and estimators.

4.2 Panel Analysis

In the panel framework, ABP analyze four different sample periods: 1960-1995,
1960-2000, 1960-2005, and 1960-2010. The sample coverage in their panel analy-
ses is much larger than in their cross-sectional analyses; the latter has sixty-seven
countries at most and data going back to 1970 only. We analyze all four samples,
and as above sequentially truncate each of them sorted by the 95, 90", 85", and
the 80" percentiles of each indicator of financial development. Each of these data-
sets is large enough for panel estimations.

Online Table A.5 reports the forty sets of panel system GMM estimates obtained
by extending the ABP dataset through SMCR and SMVR. Data for capital mar-
ket development indicators are available from 1975 only. None of these forty sets
of estimates show a single case of support for the inverted U-shaped relationship.
Instead, the 90" percentile of sample 1975-2005 shows a U-shaped rather than an
inverted U-shaped relationship between SMCR and PYG, implying too little finance
or too small size depths of the domestic capital market. The 80" percentile of sam-
ple 1975-2000 shows a trivially quadratic relationship vis-a-vis SMCR at 10% as the
estimated TP is zero. Likewise, the 1975-2010 full sample shows parameter estimates
consistent with a U-shaped relationship, but the upper p-value of the Lin-Meh test
cannot reject the null. Surprisingly, SMVR appears completely insignificant across
all twenty sets of estimates. Overall, the size and the activity depths of the domestic
capital market do not show an inverted U-shaped relationship with economic growth.
The most puzzling aspect is that they both appear insignificant in explaining eco-
nomic growth in the vast majority of estimates. The bottom rows of the table show
the standard system GMM diagnostics; the second order residual autocorrelation test
(AR2: p-value), and Hansen’s (1982) test of the validity of overidentifying restric-
tions (OID: p-value). The reported estimates pass these diagnostics.

Likewise, forty parallel sets of results concerning ADFR and AFAR are reported
in online Table A.6. Of the twenty sets of estimates across the four samples, AFDR
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shows an inverted U-shaped relationship in only two cases in sample 1975-2000,
and a U-shaped relationship only once in sample 1975-2005. In the seventeen
remaining sets of estimates, AFDR appears largely insignificant in explaining PYG.
By contrast, AFAR shows mixed results which are highly sensitive to data samples.
In sample 1975-1995, AFAR shows an inverted U-shaped relationship in one case
(the full sample) and insignificance in the remaining sets of estimates. Interestingly,
it shows inverted U-shaped relationships across four of the five sets of estimates of
sample 1975-2000, at TPs ranging from 109 to 78%, no inverted U-shaped rela-
tionship in sample 1975-2005, just one count of an inverted U-shaped relation-
ship in 1975-2010, and insignificance in vast majority of the remaining estimates.
Together, AFDR and AFAR show an inverted U-shaped relationship in eight of the
forty sets of estimates, a score of 20%.

Overall, our scrutiny by extending the ABP dataset through a further four tradi-
tional measures of financial development that are widely used in the mainstream lit-
erature fails to provide any convincing evidence in support of the inverted U-shaped
relationship between financial development and economic growth. Specifically, in
the 120 sets of replicative cross-sectional OLS and IV estimates involving these four
traditional measures across the three ABP samples and their truncations, the rep-
lication rate is only 18%. Likewise, under the panel framework, only eight of the
eighty sets of estimates across these four measures support the inverted U-shaped
relationship, a replication rate of just 10%. All in all, our scrutiny shows that the
tipping point relationship between financial development and economic growth is
neither compelling nor robust, and hence cannot be taken as a general result. It is
also evident that ‘vanishing effects’ are not supported by these results as all the four
traditional indicators appear mostly insignificant in explaining economic growth.

5 New Dataset: Analysis of Traditional Measures

In Subsections 5.1 through 5.5, we present the results regarding the five traditional
measures of financial development obtained from our (new) dataset, which covers a
maximum of 124 sample countries.'?> We analyze the (full) global panel as well as
the country panels generated according to geographic regions, income levels, and
the relative levels of financial development. We also regroup the ABP dataset across
these delineations (country panels) and assess if the non-monotonic relationship
between PC and PYG could be sustained. The full panel of our dataset is scrutinized
under both cross-sectional and panel frameworks. However, for the sake of brevity,
all segregated country panels are scrutinized under the panel framework only.

13 The number of sample countries varies depending on the indicator of financial development, as is evi-
dent in online Table A.2. We set the real per capita GDP of 1970 as the initial income level for the cross-
sectional analysis. Sample countries that do not have data on real per capita GDP for the year 1970 are
dropped from the analyses, hence the somewhat smaller country coverage in cross-sectional (92) analysis
than in the panel (124) analysis.
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5.1 Cross-Sectional Results (Global Panel)

Table 1 reports the cross-sectional OLS and IV results concerning the five traditional
measures of financial development from the new global panel dataset (1970-2014)
and its four truncated percentiles.'*

Under OLS, PC shows an inverted U-shaped relationship only at the 100™ per-
centile at a TP of 100%, but not in any of the truncated subsamples. The IV esti-
mates largely back up these results; only the 100" and 95" percentiles show the
non-monotonic relationship at TPs of 107 and 72%, two appear linearly positive and
significant, and one fails the Lin-Meh test.

There is virtually no evidence of the inverted U-shaped relationship between
SMCR and PYG. It shows just one count each of a valid inverted U-shaped relation-
ship (in the 90™ percentiles) under both OLS (marginal significance) and IV estimates
at respective TPs of 55 and 59%; it appears linear and significant in two instances,
trivially quadratic in one, and insignificant in the five remaining sets of estimates.

Regarding SMVR, OLS estimates show valid non-monotonicity in three of
the five cases, but the TPs are extremely diverse, ranging from 109 to 16%. This
degree of variation in TPs is hardly informative from a policy perspective. IV esti-
mates show valid non-monotonicity in two cases at the TPs of 39 and 29%. Thus,
there are big divergences in the estimates of TPs, both within, as well as across,
the estimators. In its ten sets of estimates, AFDR shows only one case of a valid
inverted U-shaped relationship at the TP of 158%. It appears trivially quadratic in
two instances, linearly positive in one, and insignificant in six instances. The overall
activity depth of the domestic financial sector (AFAR) shows just one case each of
the inverted U-shaped relationship under the OLS and the IV estimates, at hugely
different TPs estimates of 257 and 121%.

On the whole, the cross-sectional results from our dataset show extremely limited
support for the inverted U-shaped relationship between the five traditional measures
of financial development and economic growth. In the fifty sets of estimates, only
thirteen cases (26%) support the inverted U-shaped relationship. Moreover, this lim-
ited empirical support is highly sensitive to estimators, data samples, and provides
incredibly divergent estimates of TPs.

5.2 Panel Results (Global Panel)

Under panel analyses, we split our dataset into three different sample periods
(1970-2000, 1970-2010, and 1970-2014) to shed light on the ‘vanishing effects.’
However, for the traditional measures exclusive of PC, data begin from 1975 only.
Each sample is truncated, as above, giving us a total of fifteen datasets across three

14 We also split the full sample (1970-2014) into 1970-2000, 1970-2005, and 1970-2010, and estimate
them separately along with their truncated subsamples. The results in favor of non-monotonicity are vir-
tually nonexistent, hence, for the sake of brevity, we only report the results obtained from the full sample
and its percentile subsamples.
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samples. Modeling each of the five traditional measures across fifteen panel datasets
gives us a total of seventy-five sets of system GMM estimates. These panels embrace
important data variations ranging from 69 to 124 countries and 735 to 4,135 country
years, depending on the measure of financial development. The results are reported
in Table 2.

PC shows just one case each of the inverted U-shaped relationship in samples
1970-2000 (the 100" percentile) and 1970-2014 (the 95™ percentile) at respective
TPs of 92 and 69%. PC appears mostly insignificant in the thirteen remaining sets of
estimates. This overwhelming insignificance of PC in explaining PYG is puzzling.
Evidently, there is no empirical support for the ‘vanishing effects.’

The two capital market development measures, SMCR and SMVR, do not show
even a single case of the inverted U-shaped relationship across each of their fif-
teen sets of estimates. Instead, SMCR shows one count of the U-shaped relation-
ship in sample 1975-2010, implying too little finance, three counts of trivially quad-
ratic relationships in sample 1975-2014, and complete insignificance in the eleven
remaining sets of estimates. SMVR appears trivially quadratic in three cases and
completely insignificant in the twelve remaining sets of estimates across three sam-
ples. Turning to the overall size and activity depths of the domestic financial sec-
tor, AFDR shows just two counts of inverted U-shaped relationships (in the 85
and 80" percentiles of sample 1975-2000), and total insignificance in the thirteen
remaining sets of estimates. However, AFAR shows inverted U-shaped relation-
ships in all five sets of estimates of sample 1975-2000, in three cases of sample
1975-2010, and in one case of sample 1975-2014, however the TPs are highly
divergent from 71 to 138%.

To recap, in the seventy-five sets of panel estimates involving the five traditional
measures, the inverted U-shaped relationship with economic growth is found in thir-
teen cases, a score of only 17%. Out of these thirteen cases, AFAR alone accounts
for nine. Excluding AFAR, the score in favor of the inverted U-shaped relationship
across the four traditional measures is just 7%. All five traditional measures appear
mostly insignificant in explaining economic growth.

5.3 Panel Results (Regional Panels)

We generate four regional country panels—viz., Africa, Asia, EU-NA, and LAC—
along the lines of the UN geoscheme classification. Australia is the only dominant
country in the Oceania continent, hence we do not include it in any of our conti-
nental panels. We include the United States and Canada from North America with
the countries of the European continent. Each of these regional panels is estimated
by the system GMM estimator. We examine the sensitivity of results by dropping
the United States and Canada from the EU-NA panel but find that the quality of
reported results remains the same. Scrutiny in this setup would reveal whether the
non-monotonic relationship between financial development and economic growth is
evidenced across regional country panels. The time span of the measures of capital
market development is short for the three regional panels—namely, Africa, Asia,
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Table 3 System GMM estimates of the non-monotonic relationship between the five traditional measures
of financial development and economic growth across regional country panels (new dataset)

Sample: 1970-2014

Africa Asia EU-NA LAC

1.0 0.95 1.0 0.95 1.0 0.95 1.0 0.95
PC -7.5e-4  0.034 0.089¢ 0.069 -0.034 -0.030 -0.060 0.056

(0.034)  (0.066)  (0.049) (0.137)  (0.025) (0.020) (0.049) (0.323)
PC? -19e-5  -49e-4  -4.4e-4° -3.5e-4  6.9e-5 6.7e-5 5.7e-5 2.9e-4

(23e-4) (9.7e-4) (1.9e-4) (7.7e-4)  (9.1e-5) (5.9e-5) (5e-4) (0.004)
Turning points - - 101.59 - - - - -
Mean 21.510  17.962  59.168 52.853  70.161 64481  29.763  27.129
Maximum 141.330 65.502  239.390 156.452  262.458 151.059 98.206  67.678
Minimum 2.2e-5 2.2e-5 3.613 3.613 1.259 1.259 5.632 5.632
Lower p-value - - 0.036 - - - - -
Upper p-value - - 0.006 - - - - -
Observations 233 222 170 162 227 216 173 165
Countries 36 36 31 31 31 31 22 22
ARI p-value 0.012 0.015 0.050 0.118 0.001 0.139 0.053 0.067
AR?2 p-value 0.359 0.532 0.211 0.274 0.894 0.933 0.883 0.582
OID p-value 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Sample: 1975-2014

Africa Asia EU-NA LAC

1.0 0.95 1.0 0.95 1.0 0.95 1.0 0.95
SMCR -0.021 0.021 0.005 -0.038 -0.004 -0.01 -0.003 -0.061

(0.025)  (0.067) (0.147) (0.545)  (0.014) (0.017) (0.032) (0.067)
SMCR? 4.6e-5 -5.4e-5  -4.le-6 le-4 1.6e-5 8e-5 4.3e-6 1.7e-4

(5.6e-5) (1.7e-4) (le-4) 0.001)  (49e-5) (9.7e-5) (4.7e-5) (3.9e-4)
Turning points - - - - - - - -
Mean 45.582 33.589  71.132 50.636 52403 44951 34.629 23423
Maximum 548.566  208.828 1003.41 235327 250240 141.606 684.394 102.962
Minimum 0.010 0.010 0.101 0.101 0.176 0.176 0.360 0.360
Lower p-value - - - - - - - -
Upper p-value - - - - - - - -
Observations 59 57 112 107 174 165 77 74
Countries 15 15 27 27 30 30 19 18
AR1 p-value 0.505 0.858 0.972 0.248 0.001 0.002 0.270 0.559
AR?2 p-value 0.378 0.820 0.993 0.969 0.217 0.214 0.708 0.085
OID p-value 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
SMVR -0.197 -1.056  0.007 0.017 -0.029¢  -0.022 -0.064  -0.207

(0.720)  (2.883) (0.015) (0.128)  (0.016) (0.029) (0.888) (0.859)
SMVR? 0.003 0.023 -8.6e-6 -l.4e-4 1.1e-4 6.5¢-5 0.002 0.029

(0.010)  (0.063) (2.1e-5) (8.4e-4) (7.6e-5) (l4e-4) (0.023) (0.068)
Turning points - - - - - - - -
Mean 6.698 4.928 34.642 23.855 31.784 23342  3.461 2.446
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Table 3 (continued)

Sample: 1975-2014

Africa Asia EU-NA LAC

1.0 0.95 1.0 0.95 1.0 0.95 1.0 0.95
Maximum 61.336  50.305  589.352 130.657 250.950 136.399 34373  12.862
Minimum 0.001 0.001 0.002 0.002 0.008 0.008 0.002 0.002
Lower p-value - - - - - - - -
Upper p-value - - - - - - - -
Observations 58 56 116 111 180 171 83 79
Countries 15 15 27 27 30 30 18 18
ARI p-value 0.517 0.713 0.168 0.083 0.005 0.056 0.807 0.480
AR?2 p-value 0.927 0.742 0.719 0.978 0.259 0.207 0.965 0.194
OID p-value 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
AFDR 0.015 -0.021 -0.001 -0.010 -0.025 -0.005 0.006 0.086

(0.027)  (0.037)  (0.009) (0.032)  (0.02) (0.03) (0.051)  (0.18)
AFDR? -9.6e-6  -2.5e-5  1.6e-7 2.8e-8 3.4e-5 5.2e-6 5.8e-6 -2.8e-4

(6.7¢-5) (1.3e-4) (6.5¢-6) (6.2e-5) (3.4e-5) (6.5¢-5) (8.5e-5) (8.6e4)
Turning points - - - - - - - R

Mean 77408  67.370  142.343 118.250  131.844 121.261 69.289  56.673
Maximum 366.800 274.306 1,189.713 339.115 441.664 283.748 718.405 173.067
Minimum 6.476 6.476 3.998 3.998 4.426 4.426 7.447 7.447

Lower p-value - - - - - - - -

Upper p-value - - - - - - - -

Observations 58 56 112 107 172 164 76 73
Countries 15 15 27 27 30 30 19 18
AR1 p-value 0.587 0.710 0.045 0.003 0.000 0.004 0.865 0.402
AR?2 p-value 0.899 0.585 0.663 0.998 0.245 0.162 0.377 0.529
OID p-value 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
AFAR 0.0143  -0.099 -0.004 0.023 -0.029*  -0.033 -0.097  -0.011
(0.042)  (0.098) (0.014) (0.072)  (0.009) (0.026) (0.245) (0.170)
AFAR? 2.9e-5 4.3e-4 1.4e-6 -8.6e-5  5.5e-5  5.5e-5 4.8e-4 -2.8¢e-4
(1.4e-4) (4.5e-4) (l.4e-5) (2.0e-4) (2e-5) (5e-5) (0.002)  (0.002)
Turning points - - - - 265.4 - - -
Mean 46.831  41.363  104.757 90.530 109.133  96.090  38.270  34.903
Maximum 202.665 171.014 775.656 243.904 427314 261.175 117.962 88.212
Minimum 4.396 4.396 5.112 5.112 4.258 4258 5.846 5.846
Lower p-value - - - - 0.001 - - -
Upper p-value - - - - 0.005 - - -
Observations 57 55 116 111 178 169 81 77
Countries 15 15 27 27 30 30 18 18
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Table 3 (continued)

Sample: 1975-2014

Africa Asia EU-NA LAC

1.0 0.95 1.0 0.95 1.0 0.95 1.0 0.95
ARI p-value 0.656 0.863 0.351 0.080 0.001 0.055 0.250 0.395
AR?2 p-value 0.523 0.827 0.817 0.478 0.461 0.277 0.478 0.364
OID p-value 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

This table reports the results of the non-monotonic relationship between financial development and eco-
nomic growth across the four regional country panels constructed along the lines of UN geoscheme clas-
sification from our global panel dataset. The sample period is 1970-2014. EU-NA and LAC refer to the
Europe and North America, and Latin America and the Caribbean regions, respectively. For variable
mnemonics, model specifications, and other details, please refer to the notes for Tables 1 and 2

and the LAC. Therefore, we estimate all five percentiles of sample 1975-2014 for
PC but just the 100™ and 95™ percentiles for the four remaining traditional measures
of financial development. In view of the similarity of the results, we only report the
results of the 100™ and 95" percentiles in Table 3, and provide concise narratives of
the other results.

The data dimensions of PC for the Africa panel range from a minimum of thirty-
four countries with 187 observations (the 80" percentile, not reported) to a maxi-
mum of thirty-six countries with 233 observations (the 100" percentile). Since the
data points are non-overlapping five-yearly observations, the 80 and the 100" per-
centiles account for 935 and 1,165 country years, respectively. PC appears insignifi-
cant across all five sets of estimates; it shows neither the linear nor the non-linear
effect on PYG in the Africa panel. The size and the activity depths of the domestic
stock market each have fifteen countries and at least fifty-eight observations in the
100™ percentile for the Africa region, covering at least 290 country years. Again,
both indicators appear insignificant in explaining PYG. Likewise, the overall size
and activity depths of the domestic financial system also appear insignificant in
explaining PYG for the Africa panel. There is not a single case of support for the
inverted U-shaped relationship across any of the five traditional measures of finan-
cial development and economic growth in the Africa region. Surprisingly, all tra-
ditional measures of financial development appear insignificant in explaining eco-
nomic growth for this region under the non-linear specification.

The Asia panel has thirty-one countries with 170 observations for PC in the 100"
percentile of sample 1970-2014, while its 80" percentile has twenty-nine countries
with 136 observations (not reported). For the four remaining measures, the 100"
percentile has at least twenty-seven countries with 112 observations. Again, we esti-
mate all five percentiles for PC, and only two percentiles for the four remaining indi-
cators. Together, we estimate thirteen sets of results. PC shows an inverted U-shaped
relationship in one instance (the 100" percentile) and complete insignificance in the
rest of the estimates. The four remaining measures of financial development appear
completely insignificant in explaining real per capita GDP growth in the Asia panel,
hence no trace of inverted U-shaped relationship.
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The data dimensions of the EU-NA panel allow us to estimate five sets of esti-
mates for each of the five traditional measures, generating twenty-five sets of results.
The results reveal that none of the five measures show an inverted U-shaped rela-
tionship with PYG. Instead, PC, SMCR and AFDR appear completely insignificant;
SMVR shows one case of a trivially quadratic and one case of a negatively signed
and significant parameter while AFAR shows one case (100" percentile) of a sig-
nificant U-shaped relationship at the TP of 265%, implying too little finance. Over-
all, there is complete lack of evidence supporting the inverted U-shaped relation-
ship between the five traditional measures of financial development and economic
growth in the EU-NA panel, which mostly comprises of developed countries. Like
the Asia panel, we estimate thirteen sets of results for the LAC panel. Again, all five
measures appear completely insignificant in explaining economic growth.

Overall, the sixty-four sets of estimates scrutinizing the inverted U-shaped rela-
tionship between the five traditional measures of financial development and eco-
nomic growth across the four regional country panels, which cover almost the
whole of the globe, show just one case of the U-shaped/inverted U-shaped relation-
ship each. Interestingly, all five measures appear overwhelmingly insignificant in
explaining economic growth under the non-linear specifications.

Is this wholesale insignificance of the traditional measures of financial develop-
ment in explaining real per capita GDP growth across all four regional country pan-
els specific to our dataset? To address this, we construct four parallel regional panels
from the ABP dataset (1960-2010) and re-examine the non-monotonic relationship
between PC and PYG. The twenty sets of system GMM estimates obtained from these
four regional panels, inclusive of data truncations, are reported in online Table A.7.
Interestingly, PC appears completely insignificant across all twenty sets of estimates.
Moreover, this wholesale insignificance of PC is reinforced by a further sixty sets
of results obtained (not reported) from the other three sample periods (1960—1995,
1960-2000, and 1960-2005) analyzed by ABP (inclusive of their truncations), with
just one exception: PC shows just one count of an inverted U-shaped relationship in
the 85™ percentile of sample 1960-2005. These results from the ABP dataset indicate
that the complete insignificance of the five traditional measures of financial devel-
opment in explaining PYG across the four regional country panels, under non-linear
specifications, is not unique to our dataset. As is evident, the inverted U-shaped rela-
tionship between PC and PYG, reported by ABP, cannot be replicated at all once their
global panel is re-grouped into four regional country panels.

5.4 Panel Results (Income-Level Based Panels)

The ‘too much finance’ literature suggests that the inverted U-shaped relationship
between financial development and economic growth is essentially the preserve of
developed countries, presumably due to their large financial sectors creating excessive
finance. We scrutinize this premise by forming panels of high-income, upper-middle-
income, lower-middle-income, and low-income countries following the WB classifica-
tion approach. Country clusters based on income levels are widely viewed as reflect-
ing countries’ differing levels of economic development, albeit imperfectly. Hence,
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analyzing them should reveal if the inverted U-shaped relationship between financial
development and economic growth is indeed a characteristic of developed countries.

The high- and the upper-middle-income country panels have adequate data points
to model all five percentiles across the five traditional measures of financial develop-
ment. Hence, we estimate a total of fifty sets of results between these two country
panels (2 panels x5 datasets X5 measures). However, the lower-middle-income panel
does not have enough data points, particularly for the capital market variables. For
this panel, we estimate a total of nine sets of results: five percentiles for PC but only
the 100" percentile each for the four remaining measures. Due to data constraints, we
could only estimate PC at the 100" percentile for the low-income panel. Thus, we esti-
mate a total of sixty sets of results across the four country panels based on income lev-
els. The results from the different percentiles show strong qualitative similarity, hence,
for the sake of brevity, we only report results of the 100" percentile in Table 4, and
where appropriate, provide concise but clear narratives of the other estimates.

Table 4 shows that four out of the five measures appear completely insignificant in
explaining PYG in the high-income panel; the only exception is SMCR which shows
a linear significance. None of the five measures of financial development exhibit an
inverted U-shaped relationship with PYG in any of the twenty-five sets of estimates
(truncated sample estimates, not reported) of the high-income panel. The scenario
appears similar vis-a-vis the upper-middle-income panel: all five measures appear
completely insignificant in explaining PYG across the twenty-five sets of estimates bar
one. The lone exception is the trivially quadratic relationship shown by SMVR in the
95™ percentile (not reported). Likewise, none of the five measures appear significant
in explaining PYG in the lower-middle-income panel across its nine sets of estimates,
and PC appears insignificant in explaining PYG in the panel of low-income countries.
Overall, in the sixty sets of estimates involving the five traditional measures across four
country panels representing the different levels of economic development proxied by
their real per capita income levels, not a single inverted U-shaped relationship is found.

We generate four parallel panels of high-, upper-middle-, lower-middle-, and low-
income countries from the ABP dataset (1960-2010) and examine the non-monotonic
relationship between PC and PYG in an analogous manner. Three of these panels have
adequate data points for estimating all five percentiles, however the low-income panel
could only be estimated at the 100" percentile. We report these sixteen sets of results
in online Table A.8. They show that PC appears totally insignificant in explaining
PYG in the high-income, upper-middle-income, and the low-income panels. PC also
appears insignificant in all but one case of the lower-middle-income panel: it shows
an inverted U-shaped relationship in the 85" percentile at the TP of 22%. Thus, PC
appears completely insignificant in fifteen of the sixteen sets of estimates when the
ABP dataset is restructured into four income-level based country panels. Hence, the
widespread insignificance of financial development measures reported earlier are not
unique to our dataset.”> These results show that the inverted U-shaped relationship

15 Following ABP, we also estimate the relationship across the sample periods of 19602005, 1960—
2000, and 1960-1995, inclusive of their sample truncations. PC remains insignificant in most cases
across these estimates, and there is hardly any evidence of the inverted U-shaped relationship. These
results are available on request.
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between PC and PYG, reported by ABP, are not sustained when their dataset is restruc-
tured into country panels based on income levels as per the World Bank classification.

5.5 Panel Results (Financially More Versus Less Developed Country Panels)

As outlined above, the financially relatively more developed panels consist of sample
countries that take on higher than sample median values of each of these indicators,
while the relatively less developed panels include countries taking on median-cum-
below-median values. We follow two approaches in classifying sample countries into
one of these two groups. Our first approach uses the global median value of the j indi-
cator as the benchmark and assigns the i sample country into one of the two groups
based on its actual value of the j indicator year by year. This approach is dynamic, as
the relative positions of sample countries could change over time. Our second approach
allocates the " country into one of the two categories by comparing the median value
of its /M indicator to the global median value. Under our first approach, the panel dimen-
sion may change each year, whereas under the second approach it remains fixed. Based
on these two approaches and the five measures of financial development, we construct
a total of twenty panels (ten panels each) of financially more versus less developed
countries from our dataset. We also generate twenty parallel panels from the ABP
dataset. As shown in Section 2, the above median countries, on average, are far more
financially developed than the median-cum-below median ones in terms of the depth
of, access to, and efficiency of financial institutions and markets. Together, we have a
total of forty panel datasets: twenty panels each of the financially relatively more versus
less developed countries from the two global datasets. The literature suggests that the
tipping point relationship between financial development and economic growth is the
sole preserve of financially developed countries. Hence, a priori, one would expect rela-
tively more supportive evidence for the inverted U-shaped relationship from the finan-
cially more developed panels than from the less developed ones.

We estimate a total of 200 sets of results from these forty panel datasets—sample
truncations mean we estimate five sets of results for each panel hence, 40 x 5=200).
In Table 5, we present fifty sets of results pertaining to the financially more versus
less developed country panels based on the dynamic approach of country groupings
from our dataset. The parallel fifty sets of results obtained from the ABP dataset are
shown in online Table A.9. For the sake of brevity, we only provide concise narra-
tives of the hundred sets of results obtained from the country panels based on our
second approach to country groupings.

The results do not support the assertion that the inverted U-shaped relationship is
the preserve of financially developed countries. Of the five measures, two—AFDR,
and AFAR—appear completely insignificant in explaining PYG across both types of
country panels (the financially relatively more developed versus the less developed
panels). Of the three remaining measures, PC appears completely insignificant in the
financially more developed country panel and trivially quadratic in the financially
less developed panel. SMCR shows a U-shaped rather than an inverted U-shaped
relationship in one count each across both country panels, implying too little finance,
and shows complete insignificance in the remaining estimates. SMVR shows one
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case of the inverted U-shaped relationship at the 85" percentile of the financially
relatively more developed country panel and complete insignificance elsewhere. The
fifty sets of results obtained from the ABP dataset reinforce these findings. Overall,
in the fifty sets of estimates involving the five traditional measures in our dataset, we
find only one instance of the inverted U-shaped relationship: a score of just 2%. This
score is nil in the parallel fifty sets of results obtained from the ABP dataset.

Results from our second approach to categorizing the financially relatively more
versus less developed country panels also resonate qualitatively the same findings.
In the fifty sets of estimates from our dataset, the score in favor of the inverted
U-shaped relationship is only 4%; PC (in the 90" percentile of the financially more
developed panel) and AFAR (in the 85" percentile of the financially less developed
panel) show one case of an inverted U-shaped relationship each. The rest of the
parameter estimates appear overwhelmingly insignificant. Parallel results from the
extended ABP dataset do not show even a single case of a valid inverted U-shaped
relationship and all five measures of financial development appear mostly insig-
nificant in explaining PYG. Overall, there is virtually no support for the inverted
U-shaped relationship between the five traditional measures of financial develop-
ment and economic growth, when both global panel datasets are regrouped into pan-
els of financially relatively more versus less developed countries.

6 The New Dataset and the ABP Dataset: Analysis of IMF Relative
Indices of Financial Development

We now turn to discuss the results of the non-monotonic relationship between finan-
cial development and economic growth obtained by analyzing the nine relative indi-
ces of financial development. Sahay et al. (2015) analyze these indices and report
findings of the inverted U-shaped relationship, however, their conditioning covari-
ates are very different. We offer far wider and deeper scrutiny. We incorporate these
indices into both (our and the ABP) global datasets and scrutinize them following
the same analytical trajectories and approaches as above to ensure uniformity of the
analyses. Our dataset covers the period of 1970-2014, but the data on IMF indicators
are only available for 1980-2016, hence we could only estimate for the sample period
of 1980-2014 in our dataset and 1980-2010 in the ABP dataset. For the sake of brev-
ity, we only analyze full samples with percentile truncations and focus on the system
GMM panel estimates. The results are organized in Subsections 6.1 through 6.4.

6.1 Panel Results (Global Panels)

We report the forty-five sets of panel results relating to the nine relative indices of
financial development obtained from our dataset in Table 6; parallel results from the
extended ABP dataset are reported in Table B.1 (online Appendix B).

The index of overall financial development (FD), which incorporates the
depth of, access to, and efficiency of domestic financial institutions and markets,
shows an inverted U-shaped relationship across all five sets of estimates at TPs

@ Springer
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ranging from 0.50 to 0.41. Parallel results from the extended ABP dataset cor-
roborate these results with TPs of 0.50 to 0.28. Likewise, the index of institu-
tional development (FI), which consolidates FID, FIA, and FIE, also shows an
inverted U-shaped relationship in all five sets of estimates at TPs ranging from
0.62 to 0.53. The results from the extended ABP dataset reinforce these findings
by showing four cases of the inverted U-shaped relationship at TPs ranging from
0.53 to 0.42. These estimated TPs, and the others reported below, raise deeply
uncomfortable policy implications which we shall shortly comment on.

The index of institutional depth (FID) also shows the non-monotonic relation-
ship across all five sets of estimates at TPs ranging from 0.45 to 0.41. However,
results from the extended ABP dataset differ: FID shows an inverted U-shaped
relationship in only the 95" percentile at the TP of 0.33, a trivially quadratic
relationship in the full sample, and insignificance in the three remaining sets of
estimates. The index of access to financial institutions (FIA) shows one case of
the inverted U-shaped relationship (the 100" percentile), one case of a trivially
quadratic relationship (the 95" percentile) as it fails the Lin-Meh test, and lin-
early significant relationship in three remaining cases. However, results from the
ABP datasets show four cases of the inverted U-shaped relationships of FIA at
TPs of 0.54 to 0.26. The index of institutional efficiency (FIE) appears only lin-
early significant in the two cases, and fails the Lin-Meh test in three cases in our
dataset. FIE appears totally insignificant in the extended ABP dataset. It is rather
surprising that the index of institutional efficiency appears almost totally insig-
nificant in explaining economic growth.

The composite index of financial market development (FM) shows the non-
monotonic relationship in four of the five sets of estimates at TPs of 0.38 to 0.24.
By contrast, parallel results from the ABP dataset show only two cases of the non-
monotonic relationship at the TPs of 0.46 and 0.37. The index of the depth of finan-
cial markets (FMD) shows trivially quadratic relationships in two instances, and
complete insignificance in the three remaining cases. Likewise, results from the
ABP dataset show insignificance of FMD in four instances, and a trivially quad-
ratic relationship in the 80" percentile. The index of access to financial markets
(FMA) shows a marginally significant inverted U-shaped relationship at the 80™
percentile, a trivially quadratic relationship at the 100" percentile, and insignifi-
cance elsewhere. In the extended ABP dataset, FMA appears marginally trivially
quadratic at the 80" percentile and insignificant elsewhere. Finally, FME shows
inverted U-shaped relationships in three instances at TPs ranging from 0.52 to 0.49,
a trivially quadratic relationship in one instance, and insignificance in one instance.
Interestingly, results from the ABP dataset show an inverted U-shaped relationship
between FME and PYG in all five sets of estimates, with TPs ranging from 0.56
to 0.47. Financial market efficiency showing a tipping point relationship with eco-
nomic growth is rather surprising.

In total, five of the nine relative measures show the inverted U-shaped relation-
ship in our dataset and four measures do so in the ABP dataset (inclusive of FME
in both cases). This suggests that there is some evidence of an inverted U-shaped
relationship between these relative measures of financial development and economic
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growth, which sharply contradicts the results from the five traditional measures,
reported above, showing a virtual lack of the inverted U-shaped relationship.

However, the non-monotonic relationships shown by these relative indices are
not without difficulties. The estimated tipping points of these indices imply deeply
troubling policy implications, particularly for industrialized countries. For example,
Australia, Canada, France, Luxemburg, Japan, the United Kingdom, and the United
States, all have FD indices of above 0.75 (Svirydzenka 2016; Annex 1). If the esti-
mated threshold of around 0.50 or lower for FD is to be taken as factually accu-
rate, then industrialized countries need to adjust (bring down) their levels of over-
all financial development to levels comparable to those of Cyprus, Chile, Turkey,
Hungary, Slovenia, and/or even lower to avoid the growth costs of having relatively
highly developed financial systems. This is bizarre. Likewise, the estimates of tip-
ping points vis-a-vis FIA imply that advanced countries currently offer too much
institutional access, at a cost to their economic growth. To evade negative growth
effects, they must bring down their levels of institutional access to levels similar
to those of Guatemala, Serbia, and Estonia, or even lower. Results also show an
inverted U-shaped relationship between FME and economic growth, implying that
a highly efficient financial market costs economic growth, which is rather nonsen-
sical. Similarly uncomfortable implications emerge across all relative measures of
financial development depicting the inverted U-shaped relationship. We resist from
commenting further on such implications, simply because as it turns out, the results
from the global panels are not robust. They disappear completely once both global
datasets are restructured into country panels, based on regions, income levels, and
the relative levels of financial development. We turn to these results in the following
sections.

6.2 Panel Results (Regional Panels)

We report a total of 180 sets of results pertaining to the four regional panels from
our dataset in online Tables B.2 and B.3. They consist of forty-five sets of estimates
(9 indicesx5 percentiles of sample 1980-2014) for each of the four regional
country panels. The results are quite astounding. In sharp contrast to the results of
the global panel, which show some support for the inverted U-shaped relationship
(Section 6.1), there is hardly any evidence of inverted U-shaped relationships
across these estimates. Specifically, all nine indices appear largely insignificant
for the Africa and Asia panels.”’ Likewise, six of the nine indices—FD, FID, FIA,
FM, FMA, and FME—appear completely insignificant in explaining PYG in the
EU-NA panel. Of the three remaining indices, FI and FIE show one case of an
inverted U-shaped relationship each at their 80" percentiles, and overwhelmingly
insignificance elsewhere, whereas FMD shows a trivially quadratic relationship
in the 90" percentile and total insignificance in the rest of the estimates. Results
do not appear any different vis-a-vis the LAC panel either. Six indices—viz., FI,

16 Data dimensions for the FMA and the FME indices are somewhat short for Africa, hence we advise
caution regarding the two sets of results for Africa.
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FIA, FM, FMD, FMA, and FME—appear totally insignificant across all estimates.
Of the three remaining, FD appears linearly negative and significant at the 100"
percentile, but positive and significant at the 80™ percentile, while FID (at the 80
percentile) and FIE (at the 100" percentile) show one count of the inverted U-shaped
relationship each, and complete insignificance in the rest of the estimates. The
non-monotonicity of FIE in EU-NA and LAC, albeit in only one instance for each
region, is hard to justify because this implies a limit to the institutional efficiency of
augmenting economic growth. Thus, in the 180 sets of estimates from our dataset,
only two counts of the inverted U-shaped relationship are found, barring FIE, a
score of 1%. Similarly, the parallel 180 sets of estimates from the extended ABP
dataset also reveal just two counts of the inverted U-shaped relationship (excluding
one count associated with FIE), and all nine relative indices appear insignificant in
explaining PYG in vast majority of cases (online Tables B.4 and B.5). Overall, the
results show hardly any evidence supporting the inverted U-shaped relationships
between the nine relative indices of financial development and economic growth in
the four regional country panels. The inverted U-shaped relationships found between
some of the nine relative indices of financial development and economic growth in
the two global panels (Section 6.1) completely disappear once they are regrouped
into regional country panels.

6.3 Panel Results (Income-Level Based Panels)

Online Table B.6 reports the ninety sets of results pertaining to the high-income and
upper-middle-income country panels. Five indices—namely, FID, FIE, FM, FMA,
and FME—appear completely insignificant in explaining economic growth in the

(1) ¥ (2). Fia (1) and

FMD (%)7together show nine instances of inverted U-shaped relationships in

high-income panel. The four remaining indices—FD,

twenty sets of estimates between them. The place holder (%) denotes instances of

the inverted U-shaped relationship over the total estimates for each measure. Parallel
results from the extended ABP dataset (online Table B.7) show even fewer cases of
the inverted U-shaped relationship for this panel. Six indices—FI, FID, FIA, FIE,
FM, and FMA—appear totally insignificant in explaining PYG. The three remaining

indices, FD <%>, FME (%), and FMD (é) together show four cases of inverted

U-shaped relationships across fifteen sets of estimates between them; they appear
completely insignificant in the rest of the estimates. As stated earlier, the tipping
point relationship shown by FME is rather surprising.

Across the upper-middle-income panels, six of the nine indices appear totally
insignificant in explaining PYG. The three exceptions are FD, FMA, and FME,
which show one case of the inverted U-shaped relationship each at their lower
percentiles. We do not regard data dimension to be an issue here, as the smallest
panel has twenty-three countries and 112 non-overlapping five-yearly observations
capturing 560 country years. Parallel results from the extended ABP dataset show
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wholesale insignificance of the nine relative measures across all forty-five sets of
estimates but one: the sole exception is the inverted U-shaped relationship shown by
FD in the 95" percentile at the TP of 0.30.

The results of the lower-middle- and low-income country panels are shown in
online Table B.8. Seven of the indices—viz., FID, FIA, FIE, FM, FMD, FMA, and
FME—appear totally insignificant in explaining PYG in the lower-middle-income
panel. Of the two remaining indices, FD shows the inverted U-shaped relationship
in three cases at TPs ranging from 0.25 to 0.20, while FI shows a linearly significant
parameter in just one case (at the 95" percentile). The results from the extended
ABP dataset (online Table B.9) reinforce the almost wholesale insignificance of
these relative indices for the lower-middle-income country panel: six of the nine
indices appear completely insignificant. In the remaining three estimates, FI shows
one case of a trivially quadratic relationship, FID shows one negatively significant
parameter, while FMA shows two cases of U-shaped relationships; they appear com-
pletely insignificant elsewhere.

Data dimension is an issue for the low-income country panel. Our dataset has sev-
enty-two five-yearly non-overlapping data points (i.e., 360 country years) across fifteen
countries for the indices of FD, FI, FID, FIA, and FIE for this panel. Data for the rest
of the indices are very short. When we combine these five indices into the ABP data-
set, the data dimensions of the low-income panel range from seventeen countries with
ninety-one five-yearly non-overlapping data points (i.e., 455 country years) to fourteen
countries with seventy-four data points (i.e., 370 country years). Given the data con-
straints with other indices, we focus on these five indices and estimate their 100™ per-
centiles only. As is evident, they all appear totally insignificant across both datasets.

Overall, the support for the inverted U-shaped relationship is meager across the
country panels based on income levels. Setting aside the two efficiency indices, we
have seventy sets of estimates across seven indices involving our and the ABP data-
sets for the high-income panel (7 indices X2 datasets X5 percentiles). The overall

score in support of the inverted U-shaped relationship is just 16%, (%) which is

confined to four indices—namely, FD, FI, FIA, and FMD—across two datasets. The
upper-middle-income panel shows just two counts of the inverted U-shaped relation-
ship in the seventy parallel sets of estimates, a score of 3%. Similarly, in the seventy
sets of estimates of the lower-middle-income panel, only FD shows three instances
of the inverted U-shaped relationship (a score of just 4%). Finally, the five indices
that we model for the low-income panel, all appear totally insignificant in explaining
economic growth. To recap, there is hardly any support for the inverted U-shaped
relationship between the relative indices of financial development and economic
growth across the country panels of high-income, upper-middle-income, lower-
middle-income, and low-income countries.

6.4 Panel Results (Financially More Versus Less Developed Country Panels)
The results for the financially relatively more versus less developed country panels

regarding the nine relative indices of financial development following our dynamic
approach of country groupings are reported in online Table B.10. Again, the results
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do not support the assertion that the inverted U-shaped relationship between financial
development and economic growth is primarily associated with financially developed
countries. Five of these indices—FIA, FID, FIE, FMA, and FMD—appear totally
insignificant across twenty sets of estimates between them in explaining PYG in the
panels of financially relatively more developed countries. The four remaining indi-
ces—FD (%), FI (%), FM (%), and FME (%) —together show eight instances of the

inverted U-shaped relationship across the seventeen sets of estimates. Likewise, for
the financiallg relative:l( less developed country panels, four relative indices—FD

(g), FIA <§ , FMA é), and FME <é) —together show eight counts of valid

inverted U-shaped relationships across twenty sets of estimates between them. The
rest of the estimates and the five remaining indices appear mostly insignificant.
Excluding the two indices of efficiency, the overall score in favor of the inverted

U-shaped relationship between the seven relative measures of financial development

and PYG is 20%, (% ), across both the financially relatively more and less developed

country panels, although the indices showing non-monotonicity differ across these
two panels. Interestingly, both efficiency indices appear either insignificant and/or
show a tipping point relationship with PYG which is unexpected.

Parallel results from the extended ABP dataset do not further any evidence in
favor of the inverted U-shaped relationship (online Table B.11). Four indices—viz.,
FD, FIA, FID, and FMD—appear totally insignificant in explaining PYG across the
financially relatively more developed panels. Of the five remaining indices, three—

FI <é), FM (%), FME (%) —show four instances of the inverted U-shaped relation-

ship across the thirteen sets of estimates between them, while the other two—FIE
and FMA—show one case of the U-shaped relationship each. The results from the
financially relatively less developed country panels reveal eight instances of valid
inverted U-shaped relationships across the twenty sets of estimates concerning four
relative indices—FD (1 ), FIA (1), FMA (2), and FME (£ ). Of the five remain-

ing indices, three—FIE, FM, and FMD—appear totally insignificant, while two—FI
and FID—show one case of a trivially quadratic relationship each. All of the relative
indices appear mostly insignificant in the rest of the estimates. The tipping point
shown by FME in four of the five sets of estimates is puzzling.

Two clear messages emerge from this analysis. First, there is very limited empiri-
cal support for the inverted U-shaped relationship between financial development,
measured by these indices of relative financial development, and economic growth
across the financially relatively more versus less developed country panels. Exclud-
ing the two efficiency indices, results from both datasets show an overall score of

only 14% ( ) in favor of the inverted U-shaped relationship for financially rela-

10
70
tively developed country panels, whereas the proportion is 16% (%) for the finan-
cially less developed panels. Second, the efficiency index of financial institutions
appears largely insignificant in explaining growth, while the efficiency index of
financial markets shows a threshold relationship in most estimates, both of which
are unexpected and hard to explain. This lack of a clear-cut support for the assertion
that the non-monotonic finance—growth relationship is primarily associated with
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financially developed countries corroborates the findings from the five traditional
measures reported in Section 5.5.

7 The Alternative Functional Form: Is there a Tipping Point?

In this section, we present the results regarding the concavity of the finance—growth
relationship following an alternative functional form. Specifically, we estimate the
non-monotonic relationship between financial development and real per capita GDP
(LYP) through the dynamic panel strategy— similar to Acemoglu et al. (2019)—as
set out in Eq. (3) above.

7.1 Panel Results (Global Panels)

We report fifty sets of results concerning the five traditional measures of financial
development from our and the ABP datasets in Table 7.

The results show hardly any support for the inverted U-shaped relationship
between the five traditional measures and LYP. All five measures appear over-
whelmingly insignificant in explaining LYP, without a single case of the inverted
U-shaped relationship in our dataset. In the parallel results from the ABP dataset,
PC shows just one instance of an inverted U-shaped relationship at the 100" percen-
tile; all the remaining measures and estimates appear mostly insignificant.

The results of the nine relative indices of financial development are reported in
Table 8. Six of the indices—FD (2 ), FI (4 ), FIA (1) FM (). FMA (£ ), and FME
(% )7$how the inverted U-shaped relationship with LYP in one to four cases each in our

dataset, with varying degrees of TPs across indices ranging from 0.30 to 0.61. The three
remaining indices—FID, FIE, and FMD—appear either mostly or completely insignifi-
cant. The parallel results from the ABP dataset are largely corroborative: six of the nine
relative indices—FD (2 ), F1 (2 ), FIA (2), FID (1 ), FM (2), and FME (2 }—show
inverted U-shaped relationships at differing TPs ranging from 0.62 to 0.32 across these
indices, while the three remaining indices—FIE, FMA, and FMD—appear totally insig-
nificant. The inverted U-shaped relationships shown by FME across all five sets of esti-
mates in the extended ABP dataset and in the majority of the estimates in our dataset are
puzzling, and so is the total insignificance of FIE across all estimates of both datasets.
Efficiency of financial institutions and markets are expected to show neither a tipping
point nor irrelevance (insignificance) in explaining real per capita GDP.

Excluding the two efficiency indices, we have a total of seventy sets of estimates
from the two global datasets between the seven relative indices of financial develop-
ment, and the overall score in support of the inverted U-shaped relationship is 34
and 43% in our and the ABP datasets respectively. These scores show some support
for the non-monotonic relationship in global panels, but the evidence is hardly com-
pelling. Moreover, this support completely crumbles once both global panels are
subject to further scrutiny, by regrouping them into country panels based on regions,
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income levels, and the relative levels of financial development, which we turn to in
the following sections. In fact, these results are similar to those in Subsection 6.1,
found with real GDP per capita growth.

7.2 Panel Results (Regional Panels)

In this section, we present the results between financial development and real per
capita GDP (LYP) obtained from the four regional country panels, discussed above.
The Africa region has data constraints; therefore, we could estimate the usual five
percentiles for PC only. For the four remaining traditional measures we could only
estimate the 100" percentile in our and the ABP datasets. These eighteen sets of
results are reported in Table C.1 (online Appendix C). All five traditional measures
appear totally insignificant in explaining LYP for the Africa region with just one
exception: AFAR shows a marginally significant (at 10%) trivial U-shaped relation-
ship in the ABP dataset. Likewise, a further ninety sets of results concerning the
nine relative indices of financial development for the Africa region from our and
the ABP datasets are shown in online Table C.2. FMA and FME have relatively
short data dimensions, hence we suggest some caution vis-a-vis their results. All
nine indices also appear insignificant in explaining LYP across the ninety sets of
estimates bar two instances—FMD shows marginally significant U-shaped relation-
ships in two instances at the TPs of 0.25 and 0.13 in our dataset, implying too little
finance. We do not find a single case of the inverted U-shaped relationship between
any of the fourteen measures of financial development and LYP for this region.
Given the low levels of economic and financial development of the Africa region,
the lack of an inverted U-shaped relationship may not be surprising, however what is
surprising is the almost wholesale insignificance of all fourteen measures of finan-
cial development in explaining LYP under non-linear specifications. These results
echo those of Subsections 5.3 and 6.2, where these indices appear largely insignifi-
cant in explaining economic growth.

The results for the Asia region are reported in online Table C.3. Again, the five
traditional measures appear totally insignificant in explaining LYP across the twenty-
five sets of estimates from our dataset except on one count: AFDR shows a mar-
ginally significant U-shaped relationship at the 80" percentile at the estimated TP
of 195%. Parallel results from the ABP dataset show complete insignificance of all
five measures across twenty-five sets of estimates. The ninety sets of estimates con-
cerning the nine relative indices for the Asia region are reported in online Table C.4.
Seven of these indices appear totally insignificant in explaining LYP in our dataset.
Two minor exceptions are that FIA shows one case of a U-shaped relationship in the
90™ percentile, and FME shows trivially quadratic relationships in four counts and
linearly positive and significant in one count. The results from the ABP dataset are
corroborative—all nine relative indices appear insignificant, except in three counts:
FI shows a U-shaped relationship at the 85" percentile while FID and FIE show trivi-
ally quadratic relationships in one count each. Overall, all fourteen measures of finan-
cial development appear virtually insignificant in explaining LYP for the Asia region
and we do not find a single instance of the inverted U-shaped relationship.
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Likewise, we present the fifty sets of results obtained from our and the ABP
datasets for the EU-NA region concerning the five traditional measures in online
Table C.5. Only SMCR shows one count of the inverted U-shaped relationship
(at the 95" percentile at the TP of 131%) across twenty-five sets of estimates
from our dataset; the rest of the measures and parameter estimates are largely
insignificant. In particular, three measures—PC, SMVR, and AFDR—appear
totally insignificant, while AFAR shows two cases of linearly negative and sig-
nificant parameter estimates. In parallel results from the extended ABP data-
set, PC and SMCR appear totally insignificant. The three remaining traditional
measures show that most of their parameter estimates are either insignificant
or linearly negative and significant. The scenario does not change vis-a-vis the
nine relative indices of financial development. They all appear insignificant in
explaining LYP across the ninety sets of estimates involving both datasets bar
one exception: FM shows a trivially quadratic relationship at the 90" percentile
in our dataset (online Table C.6). This near wholesale insignificance of all four-
teen measures of financial development in explaining real per capita GDP across
the EU-NA country panels is surprising. The results show just one case of the
inverted U-shaped relationship across the 140 sets of estimates in the EU-NA
regional panels involving fourteen measures of financial development and LYP
across two datasets.

The LAC region also has data constraints. As with the Africa region, we
could only estimate eighteen sets of results across our and the ABP datasets
involving the five traditional measures for the LAC region. They include all
five percentiles for PC but only the 100" percentile for each of the four remain-
ing measures. The eighteen sets of results are reported in online Table C.7.
The results reveal that all parameter estimates are totally insignificant except
in two counts: PC shows marginally significant trivially quadratic relationships
at the 90" and the 95" percentiles of our and the ABP datasets respectively.
Thus, the five traditional measures of financial development appear completely
insignificant in explaining LYP for the LAC region. The data dimension for
these estimates is not an issue as the panels range from a minimum of sixty-one
five-yearly non-overlapping observations (305 country years) to a maximum of
185 observations (925 country years). The results do not appear any different
vis-a-vis the nine relative indices. Across the forty-five sets of estimates from
our dataset concerning these indices, there is not a single result supporting the
inverted U-shaped relationship. Instead, all indices appear virtually insignificant
in explaining LYP (online Table C.8). The parallel results from the ABP datasets
are corroborative. All parameter estimates are largely insignificant except for
two instances of U-shaped relationships—FD at the 95" percentile and FMD at
the 90" percentile.

Overall, we estimate a total of 496 sets of results—248 from our dataset and
248 from the extended ABP dataset—assessing the inverted U-shaped relationship
between the fourteen measures of financial development and real per capita GDP
across the four regional country panels of Africa, Asia, EU-NA, and LAC. The
evidence supporting the inverted U-shaped relationship is virtually non-existent:
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the score in its favor is less than 1% (ﬁ) of the total estimates. All fourteen

measures of financial development appear insignificant in explaining LYP in the
vast majority of estimates.

7.3 Panel Results (Income-Level Based Panels)

The fifty sets of results concerning the five traditional measures of financial devel-
opment and LYP for the panels of high-income countries, obtained from our and the
ABP datasets, are reported in online Table C.9. Yet again, all five measures appear
totally insignificant in explaining LYP except in two counts: SMCR appears trivially
quadratic at the 100" percentile of our dataset but appears linearly positive and sig-
nificant at the 95" percentile of the ABP dataset. The ninety sets of results pertain-
ing to the nine relative indices are reported in online Table C.10. They also appear
completely insignificant except for a few exceptions in the ABP dataset: FMA
shows significantly negative linear parameter at the 100™ percentile, but a U-shaped
relationship at the 90™ percentile, while FME shows two counts of trivially quad-
ratic relationships. There is not a single case of empirical support for the inverted
U-shaped relationship across the fourteen measures of financial development and
LYP for the panels of high-income countries.

Likewise, a total of 140 sets of estimates involving all fourteen measures of
financial development for the upper-middle-income panels are shown in online
Tables C.11 and C.12. It is evident that the five traditional measures are totally
insignificant in explaining LYP across all estimates. Similarly, all nine relative indi-
ces also appear virtually insignificant and there is not a single case of support for the
inverted U-shaped relationship across these fourteen measures of financial develop-
ment and LYP for the upper-middle-income country panels.

The parallel results for the lower-middle-income panels also show the com-
plete insignificance of the five traditional measures in their fifty sets of estimates
bar two (online Table C.13). These exceptions are the U-shaped relationship shown
by AFAR at the 95" percentile of our dataset and the trivially quadratic SMVR
at the 80™ percentile of the ABP dataset. Among the nine relative indices (online
Table C.14), FD shows one case of an inverted U-shaped relationship each in the
80" percentile of our and the ABP datasets. In the rest of the estimates, there is no
support for the inverted U-shaped relationship and all nine relative indices appear
mostly insignificant.

The low-income panel has data constraints. Therefore, among the five traditional
measures, we could only estimate for PC at its 100" percentiles across both datasets;
the four remaining measures could not be estimated. Likewise, only five of the nine
relative indices could be estimated in our dataset, and only seven could be estimated
in the ABP dataset. They are all estimated in the full sample (100"percentile) only;
no truncated subsamples are estimated. Online Table C.15 reports these fourteen
sets of estimates. The data points across these estimates range from a minimum of
seventy-two to a maximum of 101 five-yearly non-overlapping observations, cover-
ing 355 to 505 country years, respectively. As is evident, six of the eight measures
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of financial development appear totally insignificant in explaining LYP. The two
exceptions are (i) FD which shows an inverted U-shaped relationship at the TP of
0.19 in our dataset, and (ii) FID which shows a U-shaped relationship at the TP of
0.06 in the ABP dataset.

Overall, we have a total of 434 sets of estimates—216 from our dataset and 218
from the extended ABP dataset—assessing the inverted U-shaped relationship
between the fourteen measures of financial development and real GDP per capita
across the four income-level based country panels. They show just three counts of
the inverted U-shaped relationship across the lower-middle-income panels and one
count in the low-income panel, which is an overall score of less than 0.7%. The
evidence of an inverted U-shaped relationship between financial development and
real GDP per capita is simply not evident in the panels of high- and upper-middle-
income countries.

7.4 Panel Results (Financially More Versus Less Developed Country Panels)

Evidence of the inverted U-shaped relationship between financial development
and real per capita GDP from the panels of financially relatively more developed
countries is also far from compelling. The five traditional measures appear totally
insignificant in forty-seven of the fifty sets of estimates across both datasets (online
Table C.16). The three exceptions are (i) SMCR shows a U-shaped relationship at
the 80" percentile and (ii) SMVR shows an inverted U-shaped at the 95" percentile
of our dataset, while (iii) AFDR shows a U-shaped relationship at the 100" percen-
tile of the ABP dataset. Regarding the nine relative indices, eight of them appear
totally insignificant in explaining LYP in our dataset. The exception is FM, which
shows two instances of inverted U-shaped relationships and one trivially quadratic
relationship (online Table C.17). Parallel results from the extended ABP dataset
show six of the nine indices to be totally insignificant. The three exceptions are: (i)
one count of a marginally significant linearly negative parameter shown by FMA,
(ii) one U-shaped relationship shown by FIE, and (iii) the three cases of inverted
U-shaped relationships and one case of linearly positive significance shown by FM.
Overall, there is hardly any support for the inverted U-shaped relationship between
financial development and the level of real GDP per capita across the financially
relatively more developed country panels.

The results of the five traditional measures vis-a-vis the financially relatively less
developed country panels are reported in online Table C.18. Of the twenty-five sets of
estimates from our dataset, SMVR shows two counts of U-shaped relationships; SMCR
shows one count of a U-shaped and two counts of trivially quadratic relationships; and
PC shows four cases of trivially quadratic relationships. The rest of the estimates are
insignificant. In the parallel results from the ABP dataset, PC shows three counts of
inverted U-shaped relationships while the rest of the estimates are totally insignificant.
The results of the nine relative indices are reported in online Table C.19. The forty-five
sets of estimates from our dataset reveal that FD, FIA, and FIE show four, three, and
two counts of inverted U-shaped relationships respectively, while the rest of the esti-
mates appear mostly insignificant. In the parallel estimates from the ABP dataset, FIA
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and FID show one count of an inverted U-shaped relationship each, while the rest of the
estimates appear mostly insignificant.

Overall, the fourteen measures of financial development show hardly any support
for the inverted U-shaped relationship with the level of real per capita GDP across
the financially relatively more versus less developed country panels. In the 140 sets
of estimates for the financially relatively more developed country panels across the
two datasets, the score in favor of the inverted U-shaped relationship (excluding the
two efficiency indices) is 4% (6/140) and the majority of indices appear overwhelm-
ingly insignificant. In the parallel sets of estimates for the financially less developed

country panels, the score in favor of the inverted U-shaped relationship is 10%

(%). Interestingly, although both scores are small, the financially relatively less

developed panels show a higher (more than double) score of the inverted U-shaped
relationship than those from the financially relatively more developed panels, which
is quite the opposite of the prediction of the ‘too much finance’ paradigm.

8 Conclusion and Implications

In this paper, we assemble the ‘burden of evidence’ regarding the inverted U-shaped
relationship between financial development and economic growth through arguably
the most comprehensive and rigorous scrutiny yet under a unified analytical frame-
work. We summarize our main findings in five broad points.

First, we conduct extended replications of ABP’s results regarding PC and PYG
precisely using their data, specifications, and econometric methods but restructuring
their dataset to accommodate various analytical trajectories. We construct the four
regional country panels of Africa, Asia, Europe-North America, and Latin America
and the Caribbean. In eighty sets of estimates—encompassing the four regional pan-
els, the four sample periods analyzed by ABP, and their five percentiles (100%, 95%,
90%, 85% and 80%) each—PC shows just one count of an inverted U-shaped rela-
tionship, a replication score of just 1.25%. We then rearrange the ABP dataset into
panels of high-income, upper-middle-income, lower-middle-income, and low-income
countries as per the WB classifications. We focus on ABP’s full sample (1960-2010)
and estimate sixteen sets of results across these four panels and find that PC shows
just one count of an inverted U-shaped relationship in the 85" percentile of the
lower-middle-income panel at the TP of 22%. Finally, we regroup the ABP dataset
into financially relatively more versus less developed country panels, employing the
sample median value of PC as the benchmark. PC does not show a single case of
the inverted U-shaped relationship across the financially relatively more versus less
developed country panels. Thus, when the ABP dataset is reorganized and analyzed
across the important analytical trajectories that are common in the finance—growth
literature, there is virtually no evidence of inverted U-shaped relationship between
PC and PYG. This suggests that ABP’s results of an inverted U-shaped relationship
between PC and PYG are specific to their data points and lack generality.

Further, we also extend the ABP dataset by incorporating the remaining four tra-
ditional measures of financial development, that are widely used in the literature,
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and estimate 120 sets of replicative cross-sectional and eighty sets of replicative sys-
tem GMM panel estimates across the three sample periods analyzed by ABP along

with their truncated (percentile) subsamples. The cross-sectional analyses show an

inverted U-shaped relationship in 18% (%) of estimates, but these results are

extremely sensitive to sample periods, estimation methods, and data truncations.
The estimates of TPs also diverge hugely. The system GMM panel estimates reveal a

replication rate of just 10% (%) Thus, extending the analysis beyond PC in the

ABP dataset by incorporating a further four traditional measures of financial devel-
opment also fails to reveal any credible evidence in favor of the inverted U-shaped
relationship between financial development and economic growth.

Second, we conduct the analyses of the non-monotonic relationship in our dataset,
which is a new and updated dataset. Again, the results hardly support the inverted
U-shaped relationship. In the fifty sets of cross-sectional OLS and IV estimates
involving the five traditional measures, the score in support of the inverted U-shaped
relationship is just 26% of the total estimates, and is highly sensitive to estimators,
data samples, and data truncations. The estimates of TPs are also incredibly diverse.
Evidence from the panel analysis is even weaker. In seventy-five sets of system GMM
estimates, only 17% show an inverted U-shaped relationship. Analysis by regrouping
sample countries into four different regional country panels produces just one case
of an inverted U-shaped relationship in the sixty-four sets of system GMM estimates
involving the five traditional measures, a score of 1.6%. Likewise, no evidence sup-
porting the inverted U-shaped relationship is found in the sixty sets of system GMM
estimates across the four income-level based country panels. Finally, in the fifty sets
of estimates across the financially relatively more versus less developed country pan-
els, only SMVR shows one case of an inverted U-shaped relationship: a score of just
2% across the five measures. Overall, results from our new dataset also fail to reveal
any credible evidence in support of the inverted U-shaped relationship between the
five traditional measures of financial development and economic growth.

Third, we also scrutinize the issue of non-monotonicity between financial develop-
ment and economic growth by analyzing the nine relative indices of financial develop-
ment constructed at the IMF by incorporating them into our and the ABP datasets.
While we find some evidence of the inverted U-shaped relationship between these
relative indices and economic growth in both global panel datasets, this evidence com-
pletely crumbles once both global panels are regrouped into country panels based on
regions, income levels, and the relative levels of financial development.

Fourth, we also evaluate the non-monotonic relationship between financial devel-
opment and economic growth following an alternative functional form as in Acemo-
glu et al. (2019). We model, in a dynamic panel setup, if the relationship between
real per capita GDP (LYP) and financial development is non-monotonic. In the fifty
sets of system GMM estimates concerning the five traditional measures from our
and the ABP datasets, PC shows just one instance of an inverted U-shaped relation-
ship, a score of just 2%. The results involving the nine relative indices show limited
support for the non-monotonic relationship in both global datasets. However, this
support completely disappears when the global panels are regrouped into different
tracks of analytical routes discussed above.
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Fifth, the meagre evidence that we find for the inverted U-shaped relationship is
also marred with highly divergent threshold (turning point) estimates, often implying
bizarre policy implications. For example, the IMF relative index of overall financial
development (FD) shows TPs ranging from 0.50 to 0.33 in our and 0.50 to 0.28 in
the ABP global datasets. If these findings are to be viewed from policy perspectives
then industrialized countries such as Australia, Canada, France, Japan, Luxemburg,
the United Kingdom, and the United States need to adjust down their overall levels of
financial development to the levels of countries such as Cyprus, Chile, Turkey, Hun-
gary, Slovenia, and the like, to avoid the growth costs of having relatively more devel-
oped financial sectors. This is bizarre. We also find turning points of PC at as low as
16% in the panel of the financially relatively less developed countries with a maxi-
mum PC of just 22%. These results show that the prescribed threshold of a private sec-
tor credit ratio of 100% neither appears robust nor credible. Often efficiency indices of
financial markets and institutions appear insignificant or show tipping point relation-
ships, which is also bizarre. Moreover, all fourteen measures of financial development
appear largely insignificant in explaining economic growth under non-linear specifi-
cations. This is puzzling in view of the vast literature reporting the significant effect
of financial development on economic growth. However, the significance of financial
factors for economic growth is widely reported under (log) linear specifications, which
differs greatly from our focus and the approaches hence the results are not comparable.

To conclude, our scrutiny across an exhaustive list of measures and analytical tra-
jectories under a unified approach to measurements, specifications, and econometric
methods reveals that the ‘burden of evidence’—gleaned through almost 3,000 sets
of panels and cross-sectional estimates— does not support the threshold relationship
between financial development and economic growth, nor is there any evidence of the
‘vanishing effects.” Whatever little evidence is uncovered in support of the inverted
U-shaped relationship is neither compelling nor robust, hence cannot be generalized;
by implication, the ‘burden of evidence’ rejects the assertion that finance is excessive
and is hurting economic growth. An important future research agenda would be to
establish the veracity and generality of the other widely accepted results in econom-
ics through rigorous replicative work. Its significance cannot be overstated given the
number of scientific papers retracted by journals in recent years.
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