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where the impat ould be higher in low-inome eonomies. However, the FG link ould also be negative if

low- and lower-middle-inome eonomies have very large governments or are extremely open to international

trade.

Keywords: Finane-growth nexus; �nanial development; eonomi growth; funtional

oe�ient model.

JEL Classi�ation: C14, C33, O16, G28

∗
Corresponding author. Yabibal M. Walle, Professur für Ökonometrie, Georg-August-University, Platz

der Göttinger Sieben 5, D-37073 Göttingen, Germany, Telephone: +49 551 39 7671, fax: +49 551 39 7279,

e-mail: ywalle�uni-goettingen.de. Yabibal M. Walle gratefully aknowledges �nanial support from the

German Aademi Exhange Servie (DAAD).



1 Introdution

The importane of servies and instruments of the �nanial system to the real eonomi

setor has been reognized in the literature at least sine Shumpeter (1911). However, there

are eonomists who argue that �nane does not matter to eonomi development. Aording

to this view, either the �nanial system passively responds to the demand arising from the real

setor and not vie versa (Robinson, 1952) or there is not at all a meaningful relationship

between �nane and growth (Luas, 1988). The intensive researh on the �nane-growth

(FG) nexus in the last two deades has doumented mixed results. While there are many

studies showing that �nanial development promotes eonomi growth (e.g., Christopoulos

and Tsionas, 2004; King and Levine, 1993; Levine et al., 2000), there are others whih report

that it is eonomi growth whih leads to �nanial development (Ang and MKibbin, 2007).

In addition, there are a few studies that diagnose a negligible FG relationship (Andersen

and Tarp, 2003).

The inonlusiveness of empirial evidene has reently triggered a growing body of

literature that attempts to investigate underlying eonomi fators whih might determine

the FG nexus. This has been mostly done either by estimating the FG relationship for

di�erent eonomies grouped aording to a ertain eonomi riterion (Rioja and Valev,

2004) or by applying threshold regressions (Ketteni et al., 2007; Yilmazkuday, 2011).

So far, the levels of eonomi and �nanial development, government size, in�ation and

openness to trade have been identi�ed to have an impat on the FG nexus (Rioja and

Valev, 2004; Rousseau and Wahtel, 2002; Rousseau and Yilmazkuday, 2009; Yilmazkuday,

2011). However, ontrasting evidene has emerged with regard to their impat on the FG

nexus. For instane, three studies have assoiated the highest positive FG nexus with three

di�erent stages of eonomi development: low (Huang and Lin, 2009), medium (Yilmazkuday,

2011) and high (Deidda and Fattouh, 2002). Moreover, existing studies have not unovered

onditions whih ould lead to a negative FG relationship observed by Xu (2000).

We ontribute to the empirial literature on the state dependene of the FG nexus in �ve

diretions. Firstly, most studies, inluding Ketteni et al. (2007), Rioja and Valev (2004) and

Yilmazkuday (2011), have utilized the same data set that was initially employed by Levine

et al. (2000). In this data set, annual time series have been onverted to �ve-year averages

to immunize empirial results against the e�ets of business yle �utuations. However,

the problems of averaging data have not gone unnotied in the literature. For example,

Ang (2008a) argues that averaging may indue a new type of orrelation between time-

averaged variables whih ould markedly di�er from the orrelation between non-averaged

series. Besides, averaging obviously entails a signi�ant (80%) redution of the sample

(Baltagi et al., 2009). In this study, we employ (non-averaged) annual data for 74 eonomies

spanning the period 1975-2005.

Seondly, in the literature thus far, the e�ets of eah fator on the FG nexus have been

mostly taken as invariant aross stages of eonomi development or, when onsidered variant,

the assoiation has been made only indiretly. For example, Yilmazkuday (2011) interprets

results for eonomies with small governments to be harateristis for low-inome eonomies

by noting that the former have the lowest average inome level. Suh kind of assoiations

might be problemati espeially if the orrelation between the onsidered fator and the

inome level is low. In this paper, we subdivide eonomies into four inome groups by means
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of the World Bank's lassi�ation riteria to examine the inter- and intra-group variations

of the impats of the onsidered eonomi fators on the FG nexus.

Thirdly, exept Ketteni et al. (2007), the related literature has imposed a rather strong

linear FG relationship below, above or within threshold levels. We relax this assumption

by employing a data driven funtional oe�ient modeling approah. In the spirit of non-

parametri kernel estimation, this method attahes more weight to observations lose to, and

less weight to observations farther away from a loal point at whih the FG nexus is to be

evaluated.

Fourthly, reent studies have shown that �nanial openness has a signi�antly positive

impat on both eonomi growth (Bekaert et al., 2011) and �nanial development (Baltagi

et al., 2009). This suggests a positive e�et of �nanial openness on the FG nexus. However,

�nanial openness may replae �nanial development in terms of key growth-promoting roles,

for instane, the provision of risk diversi�ation (Obstfeld, 1994). As a onsequene, �nanial

openness might also exert a negative impat on the FG link. In light of on�iting eonomi

reasoning, thus, we empirially assess the net impat of �nanial openness on the FG link.

Finally, Rousseau and Wahtel (2011) argue that the FG nexus has weakened over time.

This `trend' is supposed to re�et the reent aeleration of �nanial development that, in

turn, has eventually led to �nanial rises. However, they have employed �ve-year averaged

data. In this paper, we test if their �nding is onsistent aross inome groups and is robust

to the use of non-averaged annual data by onduting estimations on ross setions split into

two subperiods, 1975-1989 and 1990-2005.

To preview some results, the average FG link is found to be positive and inrease

with the average inome level. Yet, there are signi�ant variations within eah inome

group. For instane, inreasing �nanial development appears to strengthen the FG nexus

while inreasing government size is generally assoiated with a weakening of the FG link.

On the other hand, a negative FG nexus is diagnosed in low-inome and lower-middle-

inome eonomies where the government size is very large or when they are highly open to

international trade. Finally, while the average FG nexus initially inreases with the average

level of �nanial openness, eonomies with the highest level of �nanial openness stand to

bene�t the least from �nanial development. In sum, the FG nexus is found to depend on

the levels of eonomi development, �nanial development, government size, trade openness

and �nanial openness. Moreover, the impats of these fators vary aross distint stages of

eonomi development and �nanial openness.

Setion 2 reviews brie�y the literature on the state dependene of the FG nexus. Setion

3 desribes the data and provides parametri estimation results. Setion 4 brie�y skethes

the funtional oe�ient model and disusses empirial funtional estimates. Setion 5

onludes. Some tehnial issues of funtional modeling are addressed in Appendix A.

2 Literature review

In this setion, we brie�y review the theoretial and empirial literature on the state

dependene in the FG nexus. Several fators have been suggested in the literature to a�et

the FG nexus. We disuss eah potential determinant in turn.

1. Level of eonomi development. The debate on the possible dependene of the FG link
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on the level of eonomi development an be traed bak to Patrik (1966) who onjetures

that �nane leads to eonomi growth at earlier stages of eonomi development while growth

indues �nanial development at later stages. The view that �nanial development is more

bene�ial to less developed eonomies is also shared by Fry (1995) and MKinnon (1973).

However, Deidda (2006) and Greenwood and Jovanovi (1990) argue that minimum size

requirements or huge startup and maintenane osts neessitate a ertain ritial level of

eonomi development before �nanial development may foster eonomi growth. In view of

these on�iting onjetures, it has beome quite ommon to test the FG nexus on distint

samples of high-inome and low-inome eonomies. The results are mixed, however. A

ross-setional study by De Gregorio and Guidotti (1995) shows that the FG link is stronger

in low-inome eonomies in omparison with high-inome eonomies. These �ndings are

supported by reent evidene from panel data based threshold analysis in Huang and Lin

(2009). On the ontrary, based on ountry spei� Granger ausality tests, Xu (2000) reports

a weaker, and for some eonomies a negative, ausality from �nane to growth in low-inome

eonomies. Similarly, Deidda and Fattouh (2002) and Hassan et al. (2011) have obtained a

signi�antly positive FG nexus for high-inome eonomies and a negligible FG relationship

for low-inome eonomies. On the other hand, Yilmazkuday (2011) �nds that eonomies

need to have a per apita inome of $665 in order to bene�t from �nanial development and

the bene�ts start delining one the inome level reahes $1636.
2. Level of �nanial development. Rioja and Valev (2004) have examined if the level

of �nanial development impats on the FG nexus. They �nd that a ertain threshold

level of �nanial development is required for a meaningful FG nexus. This is attributed

to eonomies of sale that �nanial intermediaries ould enjoy in agglomerating savings

and �naning high-return investments. Yet, they have also diagnosed the FG nexus to

be smaller in eonomies with a very high level of �nanial development than in eonomies

with a medium level of �nanial development. This is supposed to imply the existene of

diminishing marginal returns to improvements in the �nanial setor. However, Ketteni et al.

(2007) have questioned the robustness of the �ndings in Rioja and Valev (2004) arguing that

the likely nonlinear relationship between eonomi growth and other growth determinants,

i.e. initial inome and human apital, have been ignored in Rioja and Valev (2004).

3. Level of in�ation. A few studies have also shown that �nane leads to eonomi

growth only when the level of in�ation is low (Huang et al., 2010; Rousseau and Wahtel,

2002; Rousseau and Yilmazkuday, 2009; Yilmazkuday, 2011). This is argued to be a result

of the growth-damaging e�ets of in�ation. In�ation is believed to have a negative impat on

eonomi growth beause it is usually assoiated with inreased variations in relative pries,

whih in turn are onsidered to impat adversely on long-term investments (Temple, 2000;

Yilmazkuday, 2011).

4. Government size. A potential determinant of the FG nexus that has not attrated

muh attention yet is government size. Yilmazkuday (2011) �nds that low-inome eonomies

bene�t from �nanial development when they have large governments. This indiates that

ertain types of government expenditures (like on seuring property rights, national defene

and the legal system) are important for a growth-promoting �nanial system. Meanwhile,

high-inome eonomies are found to ahieve a omparably strong FG linkage only if they

are haraterized by relatively small government sizes. These results are attributed to the

possibility that the private setor might be rowded out by the government.
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5. Degree of openness to international trade. Yilmazkuday (2011) has also onsidered

trade openness as a possible fator to a�et the FG link. He �nds that trade openness

strengthens the FG link in low-inome eonomies, but its e�et is minimal in high-inome

eonomies. He argues that inreased aess to low-ost intermediate inputs, large and high-

inome markets, and tehnologies bene�ts open low-inome eonomies. However, the FG

nexus in high-inome eonomies is less a�eted by trade openness as those eonomies have

their own large domesti markets. Instead, higher �nanial development oupled with high

trade and �nanial openness might lead to higher vulnerability to international shoks.

6. Degree of �nanial openness. The impat of �nanial openness on the FG nexus has

not been studied so far. However, there are studies whih imply that �nanial openness ould

have two opposite e�ets on the FG nexus. On the one hand, Bekaert et al. (2011) have found

a signi�antly positive impat of �nanial openness on eonomi growth. Moreover, Baltagi

et al. (2009) have shown that the inreasing global trend in �nanial openness signi�antly

explains the reent surge in the level of �nanial development. Aordingly, we may expet

a positive impat of �nanial openness on the FG nexus. On the other hand, �nanial

openness ould play some of the most important roles of �nanial development in eonomi

growth, for instane, risk diversi�ation (Obstfeld, 1994). This implies a negative e�et of

�nanial openness on the FG nexus. Beause of these two ontrasting e�ets, the diretion

and strength of the impat of �nanial openness on the FG nexus is not lear at the outset. In

this paper, we examine empirially the dependene of the FG nexus on the level of �nanial

openness.

In sum, there appears to be a broad onsensus that the FG nexus is state dependent.

Levels of eonomi development, �nanial development, in�ation, government size and

openness to trade have been shown to a�et the FG nexus. However, the empirial evidene

has been largely inonlusive in terms of both the sign and magnitude of the e�ets of eah

fator on the FG nexus. In reexamining this issue, we onjeture that applying a more diret

way of lassifying eonomies as well as introduing the middle-inome ategories might solve

some of the ontraditory results and unover new important dependenies. We also use

funtional oe�ient modeling that does not impose a linear relationship between �nane

and growth within estimation windows. Moreover, we introdue �nanial openness as a new

potential determinant of the FG relationship.

3 Data and preliminary analysis

3.1 Data

To investigate state dependene in the FG nexus, we onstrut panel data sets omprising

74 eonomies for the period 1975-2005. The eonomies are seleted with regard to data

availability of all variables for a su�iently long time period. As a broad onept involving

improvements in the quality and quantity of various �nanial intermediary servies measuring

�nanial development is always di�ult. We use the arguably most ommon measure,

namely, redit by deposit money banks and other �nanial institutions to the non-�nanial

private setor as a perentage of GDP (PRV). It exludes redit to publi institutions
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Table 1: Summary statistis, 1975-2005

Variable Mean Max Min Std CV Mean Max Min Std CV

World, 74 eonomies

GDPPC 7469.0 40617.8 107.0 8939.3 1.20

PRV 44.4 200.6 1.4 37.2 0.84

GOV 16.5 54.5 3.2 6.3 0.38

OPEN 71.9 220.4 6.3 36.7 0.51

FOPEN 0.1 2.5 -1.8 1.5 18.97

INF 11.6 439.0 -23.5 22.6 1.94

Low-inome eonomies, 19 Low-FOPEN eonomies, 19 (10,5,2,2)

GDPPC 357.2 1106.7 107.0 185.4 0.52 2492.7 18136.4 107.0 4060.2 1.63

PRV 16.3 41.2 1.4 8.8 0.54 30.2 160.9 1.4 30.6 1.01

GOV 14.7 54.5 5.9 6.7 0.46 14.4 38.8 3.2 5.8 0.40

OPEN 59.6 187.7 6.3 33.7 0.57 67.3 194.8 6.3 39.8 0.59

FOPEN -0.8 2.5 -1.8 0.8 -0.94 -1.1 1.7 -1.8 0.5 -0.46

INF 12.0 165.7 -12.3 16.3 1.36 14.6 439.0 -12.3 27.5 1.88

Lower-middle-inome eonomies, 16 Lower-middle-FOPEN eonomies, 18 (8,6,3,1)

GDPPC 1542.1 3561.3 368.7 655.9 0.43 1654.2 13801.8 149.7 2089.8 1.26

PRV 31.4 166.0 3.6 25.3 0.81 26.3 144.6 3.5 20.9 0.79

GOV 13.8 38.8 3.2 6.0 0.44 15.0 43.0 5.7 5.9 0.40

OPEN 73.0 209.4 24.9 32.5 0.45 77.5 209.4 26.6 35.3 0.46

FOPEN -0.6 2.5 -1.8 1.1 -1.88 -0.5 2.5 -1.8 0.9 -1.59

INF 12.6 439.0 -23.5 26.0 2.06 10.8 334.6 -20.8 20.1 1.86

Upper-middle-inome eonomies, 14 Upper-middle-FOPEN eonomies, 18 (1,5,5,7)

GDPPC 4801.0 16429.0 830.8 2578.7 0.54 8095.8 40617.8 306.6 8683.7 1.07

PRV 37.1 155.3 3.7 26.9 0.73 44.3 197.4 6.5 30.4 0.69

GOV 16.7 38.8 5.0 6.4 0.38 16.1 54.5 5.0 6.8 0.43

OPEN 94.4 220.4 16.5 43.4 0.46 69.3 148.3 16.5 27.1 0.39

FOPEN 0.3 2.5 -1.8 1.5 4.70 0.2 2.5 -1.8 1.4 6.04

INF 15.8 334.6 -20.8 27.9 1.77 14.5 390.7 -23.5 26.4 1.83

High-inome eonomies, 25 High-FOPEN eonomies, 19 (0,0,4,15)

GDPPC 18161.4 40617.8 2595.1 7297.2 0.40 17360.4 38971.8 1430.6 8018.7 0.46

PRV 78.3 200.6 19.3 36.7 0.47 75.9 200.6 3.7 40.9 0.54

GOV 19.5 43.4 10.4 4.8 0.25 20.4 38.8 9.8 4.8 0.24

OPEN 67.9 184.7 16.0 31.2 0.46 73.4 220.4 16.0 41.5 0.57

FOPEN 1.1 2.5 -1.8 1.4 1.37 1.7 2.5 -1.8 1.0 0.57

INF 8.4 390.7 -1.8 20.6 2.44 6.8 106.8 -18.6 12.3 1.81

Note: Full de�nitions of the variables and data soures are given in the text. Exept GDPPC and FOPEN,

all variables are measured as perentage values. Max, min, std and v represent minimum, maximum,

standard deviation and oe�ient of variation, respetively. Entries next to the number of eonomies in

eah �nanial openness ategory denote, respetively, the number of low-inome, lower-middle-inome,

upper-middle-inome and high-inome eonomies that belong to the orresponding �nanial openness

ategory.
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and redit issued by the entral bank. As a result, it measures the ativity of �nanial

intermediaries in hanneling savings to investors. Consequently, it is argued to be more

losely assoiated with the impat of �nanial development on investment and eonomi

growth than other measures like the perentage of monetary aggregates M2 or M3 in

GDP (De Gregorio and Guidotti, 1995; Levine et al., 2000). Following standard pratie

in the FG nexus literature (e.g., Apergis et al., 2007; Christopoulos and Tsionas, 2004;

Demetriades and Hussein, 1996), eonomi development is measured by means of real GDP

per apita (GDPPC). Government size is approximated in terms of government onsumption

expenditure as a perentage of GDP (GOV). Due to several missing values in the data for

in�ation implied by the Consumer Prie Index, we instead use the growth rate of the GDP

de�ator (INF). Trade openness is measured as the perentage of imports plus exports in GDP

(OPEN). We employ the �nanial openness measure (FOPEN) suggested in Chinn and Ito

(2008). FOPEN is derived as the �rst prinipal omponent of the reverse of four dummy

variables that indiate major restritions on ross-border apital transations as reported in

the Annual Report on Exhange Arrangements and Exhange Restritions of the IMF.

PRV is obtained from the 2008 update of the �nanial struture data base of Bek et al.

(2000)

1

while FOPEN is taken from Menzie Chinn's website.

2

The remaining time series are

drawn from the 2009 edition of the World Development Indiators of the World Bank.

To get deeper insights into eah fator's e�ets on the FG link aross stages of eonomi

development, we ategorize the 74 eonomies into four by their latest (2005) inome level

aording to the World Bank's ontemporary lassi�ation riteria.

3

In partiular, eonomies

whose latest real per apita GDP (in onstant 2000 US Dollar) fall in the ranges <876, 876-
3465, 3466-10725, > 10725 are lassi�ed as low-inome (19 eonomies), lower-middle-inome

(16), upper-middle-inome (14) and high-inome (25), respetively.

4

The list of eonomies

inluded in eah sample is provided in Appendix B. The low-inome ategory inludes 15 Sub-

Saharan Afrian (SSA) eonomies plus India, Nepal, Pakistan and Papua New Guinea while

the high-inome group adds Bahamas and Cyprus to 23 OECD eonomies. The remaining

14 Latin Amerian eonomies onsidered in this study are equally divided into lower- and

upper-middle-inome eonomies.

As an alternative means of lassifying sample information, we ategorize eonomies into

four groups with respet to their average level of FOPEN. Additionally, we subdivide eah

ross setion into two subperiods, 1975-1989 and 1990-2005, to test reent �ndings by

Rousseau and Wahtel (2011) that the FG nexus is weakening over time.

Table 1 shows some desriptive statistis of the data overing the full-sample period.

It provides the means, minimum and maximum values and standard deviations for the

di�erent ross setions. It an be seen that the data set is haraterized by onsiderable

1

http://go.worldbank.org/X23UD9QUX0

2

http://www.ss.wis.edu/~mhinn/researh.html

3

http://data.worldbank.org/about/ountry-lassifiations/a-short-history.

4

As in the standard growth literature, we measure eonomi development by means of GDP per apita.

Aordingly, to see the state dependene of the FG nexus aross stages of eonomi development, we lassify

eonomies based on their GDP per apita. However, the World Bank lassi�es eonomies based on their per

apita Gross National Inome (GNI). Moreover, noting that eonomy spei� quotes of GNI per apita and

GDP per apita may di�er markedly, there are �ve eonomies whih we group di�erently than the World

Bank. These are Algeria, Cameroon, Malta, Saudi Arabia, and Trinidad and Tobago.
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variations within/between ross setions. The mean of the �nanial development measure

PRV inreases with the stage of eonomi development. However, aross stages of �nanial

openness, both average PRV and average per apita inome (GDPPC) initially derease

and later inrease with �nanial openness, indiating positive but nonlinear PRV-FOPEN

and GDPPC-FOPEN relationships. The table also douments how eonomies in a ertain

ategory of �nanial openness are distributed over the inome groups. In partiular, low-

inome eonomies predominate in low and lower-middle �nanial openness ategories while

high-inome eonomies take the largest shares in upper-middle and high �nanial openness

ategories.

3.2 Parametri regression results

Before moving to the funtional oe�ient modeling in the next setion, we �rst look

at parametri estimations of the FG nexus aross distint inome groups and ategories

of �nanial openness. This allows omparability with related studies. Moreover, as the

eonomies are lassi�ed with regard to their inome level (�nanial openness), di�erenes in

the parametri FG nexus estimates ould also hint at the impat of eonomi development

(�nanial openness) on the FG nexus. For this purpose, we employ a standard panel dynami

OLS (DOLS) approah where GDP per apita is regressed on �nanial development and a

few ontrol variables (Ang, 2008b; Apergis et al., 2007; Christopoulos and Tsionas, 2004).

In DOLS estimation, the explanatory variables in levels are augmented with the lags and

leads of their �rst di�erenes to aount for potential endogeneity and serial orrelation

(Saikkonnen, 1991; Stok and Watson, 1993). Formally, the model reads as

GDPPCit = µi + β1PRVit + β2GOVit + β3OPENit + β4INFit +
1∑

j=−1

c1j∆PRVit+j

+

1∑

j=−1

c2j∆GOVit+j +

1∑

j=−1

c3j∆OPENit+j +

1∑

j=−1

c4j∆INFit+j + uit,

t = 1, ..., T, i = 1, ..., N.

(1)

where GDPPCit, PRVit, GOVit, OPENit, and INFit represent GDP per apita, �nanial

development, government size, openness to trade, and in�ation, respetively, in time t and
eonomy i. Moreover, ∆ is short for the �rst di�erene operator, e.g. ∆PRVit = PRVit −
PRVit−1, µi are �xed e�ets and uit ∼ (0, σ2

u).
5

Equation (1) an be written ompatly as

yit = x′

itβ + z′

itγ + uit, (2)

where yit = GDPPCit, xit = (PRVit, GOVit, OPENit, INFit)
′
, and zit ollets the �xed

e�ets and lags and leads of �rst di�erenes of the explanatory variables. Aordingly,

β = (β1, β2, β3, β4)
′
while γ ontains the parameters attahed to the �xed e�ets and short-

run dynamis. To allow for heterogeneous short-run oe�ients, we partial out zit from (2).

To this end, we denote matries olleting observations in yit,xit and zit for eonomy i by

5

Estimation results are qualitatively una�eted by onsideration of higher lag and lead orders.
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Yi,Xi and Zi, respetively, and heneforth onsider the partial system

ỹit = x̃′

itβ + ũit (3)

where ỹit, x̃it and ũit are typial elements of, respetively, Ỹi = MiYi, X̃i = MiXi and

ũi = Miui; Mi = Ii −Zi(Z
′

iZi)
−1Z ′

i; and Ii denotes the (T × T ) identity matrix.

The left and right hand sides of Table 2 doument estimation results using data from the

four ategories of inome and �nanial openness, respetively. Moreover, full sample results

(74 eonomies) are shown. Results on the full-period samples demonstrate a statistially

and eonomially signi�ant, positive, long-run impat of �nanial development on eonomi

growth in all the ross setions. This positive impat is in line with muh of the empirial FG

literature (see Levine, 2005, for a broad survey). Furthermore, the estimated oe�ients are

the larger the higher is the inome level of the subsamples. In partiular, the FG oe�ient

estimate for high-inome eonomies is three times larger than that for low-inome eonomies.

This underpins the dependene of the FG nexus on the inome level.

The right hand part of Table 2 indiates that eonomies with the highest level of �nanial

openness bene�t the least from �nanial development. Moreover, the weakest FG link in

those eonomies is observed in the reent period. This negative impat of very high �nanial

openness on the FG nexus ould be explained by noting that both �nanial development

and �nanial openness might serve the same bene�ial roles to eonomi development. For

example, providing risk diversi�ation and hene inreasing the probability of investment

in high-risk, high expeted-return projets is generally onsidered as an important funtion

asribed to both �nanial development (Greenwood and Jovanovi, 1990; Levine, 2005) and

�nanial openness (Bekaert et al., 2011; Obstfeld, 1994).

On the other hand, breaking the samples into two periods (Panels 2 and 3 of Table 2)

reveals that, in ontrast to the �ndings in Rousseau and Wahtel (2011), most of the ross

setions are haraterized by a stronger FG nexus in the reent period. It is only in high-

inome and in high-�nanial openness eonomies that we �nd a weakened FG link. The

result in high-inome eonomies might be explained by noting that the �nanial development

ourring outside the banking setor, whih is not be aptured by PRV, makes up a large

and growing share of the overall �nanial development in those eonomies.

Table 2 also douments some model diagnostis with respet to the presene of serial

orrelation and unit roots in the residuals as well as poolability tests. In most ross setions,

we obtain satisfatory results for all the three diagnosti tests. Spei�ally, in all ross

setions, the null hypothesis of a panel unit root using the diagnostis of Levin et al. (2002)

and Breitung (2000) is rejeted. Thus, at the panel level the performed DOLS regression

does not su�er from spurious dependene. Poolability test results also indiate that the

pooled regression estimates are not systematially di�erent from mean group estimates

for most ross setions. Thus, after allowing for �xed e�ets and ross-setion-spei�

transitory dynamis, pooling is not overly restritive to unover the long-run determinants

of per apita inome. Mitigating this overall evidene slightly, however, results from high-

�nanial openness eonomies show a failure to satisfy the poolability restritions in both

the full-period and sub-period regressions. Therefore, a fair degree of aution should be

given in interpreting the orresponding FG estimates. Finally, the null hypothesis of no
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Table 2: Parametri regression results

Cross setions

Variables Low Lower- Upper- High Low Lower- Upper- High World74

inome middle middle inome FOPEN middle middle FOPEN

Panel 1: 1975-2005

PRV 0.118 0.142 0.268 0.345 0.219 0.215 0.246 0.114 0.226

(.016)* (.021)* (.031)* (.016)* (.019)* (.023)* (.024)* (.015)* (.010)*

GOV 0.033 -0.304 -0.099 -0.017 -0.157 -0.039 -0.004 -0.460 -0.120

(.024) (.039)* (.089) (.070) (.039)* (.042) (.041) (.068)* (.021)*

OPEN 0.168 0.268 0.242 0.378 0.135 0.057 0.264 0.715 0.215

(.026)* (.029)* (.062)* (.042)* (.029)* (.043) (.040)* (.038)* (.018)*

INF 0.211 0.026 0.003 -0.173 0.096 -0.568 -0.099 -0.526 -0.067

(.055)* (.057) (.103) (.031)* (.050) (.162)* (.035)* (.071)* (.026)*

Serial orr. 10.526 12.500 28.571 8.000 15.789 5.556 22.222 10.526 13.514

Poolability 8.584 3.487 2.968 7.948 3.691 1.246 8.108 11.627* 6.570

LLC -7.364* -6.363* -6.639* -8.919* -7.476* -6.719* -8.745* -7.711* -14.671*

Breitung -4.584* -3.921* -4.161* -4.614* -4.397* -4.188* -4.650* -4.500* -6.042*

Panel 2: 1975-1989

PRV 0.065 0.087 0.093 0.380 0.110 0.189 0.118 0.166 0.155

(.027)* (.024)* (.054) (.024)* (.028)* (.036)* (.041)* (.025)* (.016)*

GOV 0.128 -0.312 -0.165 -0.073 -0.055 -0.020 0.008 -0.611 -0.092

(.038)* (.048)* (.118) (.100) (.059) (.061) (.066) (.106)* (.032)*

OPEN 0.219 0.131 0.272 0.246 0.207 0.038 0.273 0.455 0.213

(.039)* (.034)* (.113)* (.064)* (.039)* (.061) (.065)* (.069)* (.026)*

INF 0.141 0.059 -0.062 -0.022 0.091 -0.018 -0.011 -0.304 0.018

(.068)* (.082) (.155) (.033) (.071) (.199) (.044) (.133)* (.034)

Serial orr. 21.053 25.000 14.286 12.000 36.842 5.556 11.111 15.789 17.568

Poolability 7.073 3.159 1.769 11.283* 4.593 1.432 4.229 17.882* 9.597*

LLC -7.085* -6.448* -7.336* -7.793* -8.969* -5.490* -7.002* -7.784* -14.012*

Breitung -3.795* -3.704* -3.795* -3.282* -4.609* -3.098* -2.992* -3.427* -4.436*

Panel 3: 1990-2005

PRV 0.120 0.152 0.283 0.307 0.241 0.204 0.259 0.061 0.224

(.022)* (.022)* (.041)* (.022)* (.027) (.027)* (.030)* (.022)* (.014)*

GOV -0.029 -0.124 0.078 -0.008 -0.136 -0.100 0.070 -0.327 -0.090

(.035) (.044)* (.124) (.092) (.051) (.052) (.064) (.093)* (.029)*

OPEN 0.135 0.267 0.175 0.413 0.079 0.104 0.216 0.692 0.196

(.035)* (.039)* (.097) (.054)* (.045) (.054) (.056)* (.052)* (.026)*

INF 0.234 0.034 -0.131 -0.243 0.077 -0.782 -0.077 -0.409 -0.036

(.064)* (.045) (.137) (.062)* (.054) (.173)* (.068) (.079)* (.036)

Serial orr. 31.579 18.750 7.143 12.000 21.053 22.222 22.222 5.263 17.567

Poolability 9.044 5.875 5.461 5.491 3.245 3.930 12.456* 13.079* 7.490

LLC -7.857* -8.175* -5.454* -7.935* -7.881* -7.224* -7.658* -5.055* -14.513*

Breitung -4.660* -4.378* -3.449* -3.547* -4.543* -3.826* -3.690* -2.595* -5.085*

Notes: The dependent variable is GDPPC. The model inludes a onstant and ontemporaneous as well as one lag and lead

of the �rst di�erenes of the explanatory variables. Apart from INF, all variables are used in logarithmi forms. The values

provided in parentheses are estimated standard errors. Rejetions of the null hypothesis at the 5% level of signi�ane are

indiated by *. Reported numbers of the serial orrelation tests of Breush (1978) and Godfrey (1978) represent perentages

of eonomy spei� regressions where tests indiate rejetions of the null hypothesis of no �rst order serial orrelation with 5%

signi�ane. Entries orresponding to LLC and Breitung are obtained by applying homogeneous panel unit root tests of Levin

et al. (2002) and Breitung (2000), respetively, on the pooled residuals. The null hypothesis of the employed poolability test is

that reported long-run parameter estimates are not systematially di�erent from mean group estimates.
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�rst order serial orrelation is rejeted for about 13% of the eonomies, a large proportion

of whih are upper-middle-inome eonomies. Although the empirial rejetion frequeny

exeeds the nominal signi�ane level of the diagnosti tests to some extent, we refrain from

model respei�ation for two reasons. First, serial orrelation diagnostis improve if we

use more than one lag of the �rst di�erenes in the DOLS regression while higher order

transitory dynamis leaves the evaluation of the FG link qualitatively una�eted. Seond,

eventual residual orrelation does not invalidate onsisteny of the long-run DOLS parameter

estimates.

4 Funtional oe�ient modeling

In this setion, we �rst brie�y outline the funtional oe�ient model that allows the

long-run parameters in (1) to depend on potential eonomi states and then disuss empirial

results. Issues of estimation and inferene within the funtional oe�ient model are deferred

to Appendix A.

4.1 The semiparametri model

We denote a fator or state variable, for instane, the degree of trade openness, by ω.
The full list of fators that we atually employ is provided below. As we are interested in the

state dependene of the long-run parameters, we presume that all the short-run parameters

and the deterministi terms are fator invariant. Thus, we generalize (3) towards a funtional

representation. The funtional model reads as

ỹit = x̃′

itβ(ω) + ũit, ωit = {σt(ω̃)}
−1(ω̃it − ω̄t), (4)

where ω̄t = N−1
∑N

i=1
ω̃it and σt(ω̃) are the time-spei� ross-setional mean and standard

deviation of the fator observations ω̃it, respetively. Equation (4) allows the relation between

eonomi development and its long-run determinants to depend on the measurable eonomi

fator ω̃it.

As outlined in Appendix A, kernel-based estimates of the semiparametri model an be

interpreted as weighted pooled regression estimates, where the weights attahed to partiular

observations {ỹit, x̃it} depend on the time loal position of the fator in the ross setion of

time series. As we are interested only in the funtional dependene of the FG nexus, our

disussion is, heneforth, restrited to β̂1(ω). Funtional estimates β̂1(ω) an be displayed

graphially. Noting that we have standardized the fator, the following grid is used:

β̂1(ω), ω = −2 + 0.1κ, κ = 0, 1, 2, ..., 40. (5)

Thus, estimates β̂1(ω) re�et the e�et of attahing relatively high kernel weights to

eonomies whih are above (ω > 0), lose to (ω = 0) or below (ω < 0) the fator's average

time path.
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4.2 Funtional oe�ient estimates

In this setion, we disuss results obtained from the funtional oe�ient model in (4)

6

.

Potential fator variables are mainly seleted in light of the related literature (Rioja and

Valev, 2004; Yilmazkuday, 2011). They inlude the level of the government size (GOV),

�nanial development (PRV), openness to international trade (OPEN), and in�ation (INF).

As it is generated from four dummy variables, the �nanial openness measure, FOPEN, has

poor sale properties. Therefore, we do not employ it as a fator in the funtional oe�ient

modeling. Instead, we examine its impat on the state dependene of the FG nexus by

onsidering ross setions of distint degrees of �nanial openness.

To test if the FG nexus is dependent on a partiular fator, we apply the fator based

bootstrap approah proposed in Herwartz and Xu (2009). A brief disussion of the tests

is provided in Appendix A. We �rst look at the global fator-invariane test results and

then disuss the fator-dependent FG nexus with respet to loal parametri estimation.

The onventional 5% signi�ane level is used to deide if a given fator has a statistially

signi�ant impat on the FG nexus.

Table 3: Global fator invariane test results

Inome groups FOPEN ategories

Fator period low lower-middle upper-middle high world74 1st 2nd 3rd 4th pooled

GOV 1975-2005 .000 .015 .000 .024 .003 .000 .000 .015 .065 .005

1975-1989 .000 .180 .015 .195 .182

1990-2005 .000 .035 .074 .004 .040

PRV 1975-2005 .000 .000 .149 .000 .000 .000 .000 .000 .000 .000

1975-1989 .012 .015 .099 .172 .000

1990-2005 .000 .000 .011 .001 .000

OPEN 1975-2005 .000 .000 .014 .000 .001 .042 .432 .016 .000 .014

1975-1989 .003 .019 .053 .304 .011

1990-2005 .001 .000 .003 .004 .083

INF 1975-2005 .355 .654 .241 .829 .010 .362 .353 .133 .253 .013

1975-1989 .891 .920 .850 .408 .545

1990-2005 .143 .567 .106 .895 .005

Notes: Apart from INF, all variables are used in logarithmi forms. Reported numbers are (bootstrap) p-values. The number

of bootstrap repliations is 1000. The olumns orresponding to �FOPEN ategories" refer to p-values obtained by applying

the test on the four quartiles of the pooled data sorted with respet to the level of FOPEN.

The global fator-invariane test results doumented in Table 3 show that the null

hypothesis of a onstant FG nexus an be rejeted if we use government size, �nanial

development or trade openness as a state variable. One exeption is when �nanial

development is employed as a fator in upper-middle-inome eonomies. As it turns out,

in�ation fails to be a signi�ant determinant of the FG link in all the ross setions exept

the most omprehensive sample. Consequently, we will not take in�ation as a fator in the

ensuing disussions.

6

All omputations are done in MATLAB 2011a.
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4.2.1 Government size

Figure 1 depits the estimated funtional FG nexus obtained by employing government

size as a fator variable. The displayed funtional estimates show that in low-inome

and high-inome eonomies the FG link weakens with inreasing government size. More

importantly, we obtain a negative FG nexus in low-and lower-middle-inome eonomies with

large government sizes. This result supports the onjeture raised by Xu (2000) that a

high degree of government regulation ould be the reason for the negative FG nexus in low

inome eonomies. In upper-middle-inome eonomies, a medium government size appears

to be favorable for a higher FG relationship while eonomies with very small or very large

governments tend to lose the growth promoting e�ets of �nanial development. This is

in aordane with �ndings in Yilmazkuday (2011). These results likely undersore the

importane of ertain types of government expenditure like on seuring property rights,

national defense and the legal system that failitate the e�ient funtioning of the �nanial

setor. Yet, the fat that the FG nexus beomes low when the size of the government is

large hints at the prevalene of exessive government regulations in suh eonomies. In high-

inome (OECD) eonomies, governments are relatively larger (see Table 1) and strong legal

systems that enfore property rights and �nanial ontrats are already in plae. As a result,

additional government onsumption mainly rowds out the private setor. This leads to a

lesser e�ieny in the utilization of the funds hanneled to the private setor (PRV), and

hene a deline in the FG link. In line with this reasoning, funtional estimates in the fourth

olumn of Figure 1 show that in high-inome eonomies small governments are assoiated

with a very strong FG link and inreasing government size weakens the FG nexus.

Additionally, the seond and the third rows of Figure 1 illustrate that the funtional

dependene of the FG nexus on the government size remains largely similar in the two

subperiods. If any, large government sizes in upper-middle-inome eonomies are assoiated

with a negative FG nexus in the �rst period, asting additional doubt on the bene�t of having

large governments even in those eonomies. Furthermore, a negative relationship between

government size and the FG nexus is obtained in all ategories of �nanial openness. This

strengthens the general impliations from the above disussion that large government sizes

adversely a�et the FG nexus.

4.2.2 Finanial development

Figure 2 displays the estimated funtional dependene of the FG nexus with respet to

the level of �nanial development. It an be seen that low-inome eonomies with high

level of �nanial development show a relatively high FG nexus. In general, there is an

inreasing FG nexus for additional degrees of �nanial development, most likely beause

the sale of the growth-promoting funtions of the �nanial setor (Levine, 2005) inreases

as the �nanial system develops. For example, the �nanial setor has to reah a ertain

threshold of development before it ould agglomerate savings that are high enough to �nane

indivisible, high return, investments (Rioja and Valev, 2004). The risk diversi�ation and

high-return projet identi�ation (Rioja and Valev, 2004) funtions also require a relatively

high level of �nanial development.

Splitting full-period ross setions into two obtains that most of the funtional relations
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Figure 1: Funtional oe�ient model estimates of the FG nexus onditional on the level of government size

(GOV). The �gures show estimated long-run e�ets β̂1(ω), with β̂1 on the vertial and ω on the horizontal

axes. The solid line shows the point estimates and the two dashed lines are the 95% on�dene intervals of

the model exluding funtional dependene.
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Figure 2: Funtional oe�ient model estimates of the FG nexus onditional on the level �nanial

development (PRV). The �gures show estimated long-run e�ets β̂1(ω), with β̂1 on the vertial and ω on the

horizontal axes. The solid line shows the point estimates and the two dashed lines are the 95% on�dene

intervals of the model exluding funtional dependene.
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disussed above prevail in both subperiods. However, the higher FG nexus in low inome

eonomies with very high level of �nanial development is not diagnosed in the seond

subperiod. Results doumented in the fourth row of Figure 2 illustrate that the e�et

of �nanial development on the FG nexus depends on the level of �nanial openness.

A moderate level of �nanial openness is assoiated with a bene�ial role of �nanial

development on the FG nexus. However, the average FG link is apparently the weakest

in states of higher �nanial openness. These �ndings highlight that the similar growth-

promoting roles of �nanial openness and �nanial development (Obstfeld, 1994) are likely

omplementary for moderate levels of both trigger variables.

4.2.3 Openness to trade

Trade openness an result in two opposite e�ets on the overall maroeonomi

performane of an eonomy. On the one hand, it may lead to enhaned e�ieny by

providing aess to new raw materials and produts, low-ost intermediate goods, larger

markets and latest tehnologies (Yanikkaya, 2003). On the other hand, it ould also indue

maroeonomi instability (Rodrik, 1992) and inrease vulnerabilities to international shoks

(Yilmazkuday, 2011). Trade openness may also impat on �nanial development. Rajan and

Zingales (2003) argue that trade openness, if oupled with �nanial openness, an weaken

the industrial and �nanial inumbents' resistane and promote �nanial development.

7

In

testing this laim, Baltagi et al. (2009) �nd that trade openness indues �nanial development

even in �nanially losed eonomies. As a result, the possible e�et of trade openness on the

FG nexus is not lear at the outset.

The results depited in Figure 3 indiate that the impat of trade openness on the

FG nexus varies aross stages of eonomi development. In low- and lower-middle-inome

eonomies, a moderate level of trade openness stimulates the FG nexus, but extreme openness

ould lead to a negative FG relationship. Exept the negative FG link, the hump-shaped

relationship between trade openness and the FG nexus orroborates the results reported in

Yilmazkuday (2011). The negative FG nexus might highlight the failure of domesti �rms in

extremely open low-and lower-middle-inome eonomies to withstand foreign ompetition.

In ontrast, upper-middle-inome eonomies show a marked FG nexus when they are highly

open to trade. This might be beause of the better utilization of redits by �rms in those

eonomies when they are given aess to a broader international market and/or when they

fae strong ompetition of foreign �rms. However, we do not observe any lear pattern

for the impat of openness on the FG nexus in high-inome eonomies. For most inome

groups, subperiod estimation results are qualitatively similar to the full-period estimates.

However, the FG link in upper-middle-inome eonomies that are less open to international

trade turned out to be negative in the reent period. This might imply that, in a period

when most upper-middle-inome eonomies have beome inreasingly open to international

trade, those eonomies with a lower level of trade openness are most likely poor performing

ones.

The e�ets of trade openness on the FG nexus also di�er aross ategories of �nanial

openness. When �nanial openness is low, moderate trade openness inreases the FG nexus

7

Rajan and Zingales (2003) argue that inumbents in the industrial and �nanial setor are opposed to

�nanial development beause it generates ompetition and erodes their rents.
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Figure 3: Funtional oe�ient model estimates of the FG nexus onditional on the levels of trade openness

(OPEN). The �gures show estimated long-run e�ets β̂1(ω), with β̂1 on the vertial and ω on the horizontal

axes. The solid line shows the point estimates and the two dashed lines are the 95% on�dene intervals of

the model exluding funtional dependene.
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while a very high level of trade openness indues a delining FG link. When �nanial

openness is high, however, the negative relationship between trade openness and the FG

nexus begins with the minimum level of trade openness under onsideration. This result

supports our onlusion from the parametri estimations that both �nanial openness and

�nanial development play similar roles in eonomi development. More importantly, the

fat that the FG nexus ould even be negative if trade openness is also very high undersores

the inreased vulnerability to international shoks in suh states.

5 Conlusions

We investigate the state dependene in the FG nexus by means of semiparametri

funtional oe�ient models on a data set omprising 74 eonomies over the period 1975-

2005. We �nd that the FG link is dependent on an eonomy's level of eonomi and �nanial

development, government size, trade openness and �nanial openness, but not on the level

of in�ation. Moreover, the e�ets of the eonomi fators on the FG link are diagnosed to

be variant aross the distint stages of eonomi development.

We �nd a generally positive e�et of inome level on the FG link. In partiular, low-

inome eonomies obtain the least bene�t from �nanial development while high-inome

eonomies enjoy three times as muh bene�t. Similarly, �nanial development has a generally

positive e�et on the FG nexus, with the strongest FG link observed in low-inome eonomies

with a high level �nanial development. There are also ases where �nanial development

ould have an adverse e�et on eonomi growth. This is observed in low- and lower-

middle-inome eonomies when they have very large governments or are extremely open

to international trade. The impat of openness to trade varies even between lower-middle-

and upper-middle-inome eonomies. Upper-middle-inome eonomies show a pronouned

FG nexus when they are highly open to international trade. Yet, only a moderate level of

trade openness is bene�ial to lower-middle-inome eonomies and being extremely open is

found to indue a negative FG relationship. Finally, while inreasing �nanial openness to

some extent strengthens the FG nexus, eonomies with the highest level of �nanial openness

are found to bene�t the least from �nanial development. Furthermore, the FG nexus ould

even be negative if eonomies are highly open to both international trade and international

�nane. This implies not only substitutability in the roles of �nanial openness and �nanial

development in eonomi development but also an aompanying high degree of vulnerability

to international shoks.

As argued this study provides a �rst view at the dependene of the FG nexus on

�nanial openness. It appears worthwhile to address in future researh if more sophistiated,

ontinuous measures of �nanial openness o�er better insights into the joint importane

of �nanial development and �nanial openness for the long-run linkage between �nane

and growth. As a seond diretion of future work one may onsider to trae bak the

diagnosed state dependene that haraterizes the FG nexus to institutional settings aross

eonomies. Similar to the heterogeneity of government expenditure (for e.g. ompensation

of government employees or expenditure related to seuring property rights), other fator

variables are also highly aggregated measures that eventually hide important ross-setion-

spei� harateristis of the FG nexus. For example, the employed measure of trade

17



openness ignores the omposition of goods exported by a partiular eonomy. As a result,

unovering partiular institutions that foster the FG nexus is of high importane for issues

in development poliy.
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Appendix

A Semiparametri modeling

A.1 Estimation

We apply a semiparametri estimator of β(ω) similar to the Nadaraya-Watson estimator

(Nadaraya, 1964; Watson, 1964) whih is given by

β̂(ω) = X−1(ω)Y (ω), (6)

where X(ω) =
∑N

i=1

∑T
t=1

x̃itx̃
′

itKh(ωit − ω) and Y (ω) =
∑N

i=1

∑T
t=1

x̃itỹitKh(ωit − ω),
Kh(·) = K(·/h)/h, with K(.) being a kernel funtion and h the bandwidth parameter.

In this study, Kh(·) is the Gaussian kernel, K(·/h) = (2π)−1/2 exp(−0.5(·/h)2). To selet the
bandwidth h, we apply Sott's (1992) rule of thumb, h = 1.06σ̂ω(NT )−1/5

, where σ̂ω is the

estimated standard deviation of the fator observations. Note that σ̂ω approximately equals

to unity as we standardize the fators.

A.2 Inferene

For inferential purposes, we follow the fator-based bootstrap approah of Herwartz and

Xu (2009) that ontrasts the fator invariant oe�ient model with the state dependent

model. Herwartz and Xu (2009) suggest two types of tests for fator dependene, global

and loal. The global test is a bootstrap approximation of an F-statisti and ontrasts the

residual sum of squares under the fator dependent model to that under invariant oe�ients.

The loal test on the other hand examines the fator dependene for a given value of the

fator. Con�dene intervals under the null of a fator invariant FG nexus are onstruted

using bootstrap FG nexus estimates β̂∗(ω) obtained by means of pseudo samples ω∗

it of fators

that are drawn with replaement from the given fator variables ωit keeping other variables

unhanged. This bootstrap resampling sheme destroys any systemati relationship between

the model parameters and ω∗

it. For any loal point ω, if an estimate β̂1(ω) lies outside its 95%
on�dene interval (based on 1000 bootstrap repliations), then we rejet the null hypothesis

of onstant FG nexus at 5% level of signi�ane.

B List of eonomies inluded in eah sample

B.1 Low-inome eonomies

Burkina Faso, Burundi, Cameroon, Cote d'Ivoire, Gambia, Ghana, India, Kenya,

Lesotho, Madagasar, Nepal, Niger, Nigeria, Pakistan, Papua New Guinea, Rwanda, Senegal,

Sierra Leone, Togo.
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B.2 Lower middle inome eonomies

Algeria, Dominian Republi, Euador, Egypt, El Salvador, Fiji, Guatemala, Honduras,

Paraguay, Philippines, South Afria, Sri Lanka, Suriname, Swaziland, Syrian Arab Republi,

Thailand.

B.3 Upper middle inome eonomies

Botswana, Chile, Costa Ria, Gabon, Malaysia, Malta, Mauritius, Mexio, Saudi Arabia,

Seyhelles, St. Vinent and the Grenadines, Trinidad and Tobago, Uruguay, Venezuela.

B.4 High-inome eonomies

Australia, Austria, Bahamas, Belgium, Canada, Cyprus, Denmark, Finland, Frane,

Germany, Greee, Ieland, Ireland, Israel, Italy, Japan, Republi of Korea, Netherlands, New

Zealand, Norway, Portugal, Spain, Sweden, United Kingdom, United States of Ameria.
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