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Abstract

It is widely known that high rates of inflation adetrimental to economic growth performance disectl
However, much less attention exists about the mmshmin which inflation affects growth by financial
development as an indirect channel. The main darttdn of this paper is to estimate the effectdimdincial
development and inflation on growth. The data aality permit us to cover the period between 1868 2011
for Iran. The results of 3SLS estimation show thigancial development is viewed as an importaranctel
through which inflation can adversely affect growthso, the level of financial development is sigbn
associated with per capita GDP growth and openfides.results of Engle-Granger causality test canfihe
existence of bidirectional causality between econarowth and financial development indicator. Rerimore,
investment as a share of GDP, financial indicatat population act as influential factors on ecorogrbwth.
Keywords: Inflation, Growth, Financial development, Iran
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1. Introduction

A large and expanding literature tries to shed sdigtgs on the role of policy or ancillary variablén the
determination of economic growth. Most of theseréture has mainly focused on the role of macro@tin
stability, inequality, income and wealth, institutal development and financial market. Among tHastors the
role of financial markets in the growth process rexived recently considerable attention (Christdps and
Tsionas, 2004). Financial development not only&agnificant growth-enhancing effect, but alsdreeguality-
reducing effect. By alleviating informational asymtmes and transactions costs and disproportiomalbxing
financial constraints of the poor, financial deystent encourages more productive investment inipélyand
human capital that substantially facilitates ecoiwognowth, narrowing the gap between the poor dmdrich.
Moreover, since credit market frictions can propgagand amplify business cycle fluctuations, finahci
development helps mitigate macroeconomic volatili€ym and Lin, 2010). More developed financial mek
and establishments match savers and investors iégpsty, permitting the economy to soak up shosiksply.
The financial sector can also facilitate diversifion (at each the political economy and econoneiesl) which
might scale back risk and volatility. See Denigeal., (2002), Braun and Larrain (2005) and Raddatz (006
Overall, countries with well-developed financiabms have higher levels of real activity, and nrapd rates
of growth.

The last decades were the explosion of researghoiwth-financial development-inflation nexus. Reems and
Wachtel (2001) pointed out that the negative immddnflation on growth can be due to direct effeand to
indirect effects through the financial sector. Bireffects include the higher transactions andrinédion costs
in an inflationary environment that inhibit econemievelopment. For example, economic agents willl fi
planning difficult when inflation makes nominal uak uncertain. Firms and individuals will be refundtto
enter contracts when inflation is imperfectly patdd and judgments about absolute and relativeepraoe
uncertain. The reluctance to enter contracts oiee twill inhibit investment and entrepreneurshighus,
inflation will have a direct effect on resourceoattion and economic growth. The indirect chanoelthe
negative effect of inflation on growth is throudh éffects on financial sector development. Inflativill inhibit
the development of the financial sector and finainsector development has a positive effect on tirotigh
inflation will inhibit any long term financial cordcting and financial intermediaries will tend t@imtain very
liquid portfolios. Thus, in an inflationary envirorent intermediaries will be less eager to proviolegiterm
financing for capital formation and growth. Highflation is often associated with various forms wfahcial
repression as governments take actions to proextaie sectors of the economy. For example, inteeEs
ceilings and credit allocation are common in higfiation environments. Such controls lead to iroédfnt
allocations of capital that inhibit growth.

Although the empirical findings on this topic arésoellaneous, an outsized body of works had agraeoea
negative impact of inflation on growth. It is befésl that there exist an accord among economisthipha rates
of inflation are prejudicial to economic processfpamance. However, less agreement exists conagthia
mechanisms by that inflation affects economic dgtivFinancial development is viewed as a cructsrmnel
through that inflation will adversely disturb grdwtAndreset al., (1999), Naceur and Ghazouani ( 2005) and
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Keho (2009) stated high rates of inflation make financial system inefficient in allocating resoesc The
studies of De Gregorio (1992) and Jones and Mani®93) provided evidence suggesting that inflatias a
significantly negative impact on financial markettaslag and Koo (1999) argued that inflation isted to
financial repression and discovered a negativaioalship between inflation and financial developmeXiso,
Boyd et al., (1996) and Rousseau and Wachtel (2001) empiricalhcluded that an increase in inflation causes
decreases in various measures of financial depth.

In this paper, we aim at investigating the triamglationships of growth-financial development-atibn for Iran
during the period 1965-2011. The reminder of thapgr is as follow: In the next section, we preseiirief
literature review. Model and description of varehhre described in Section 3. Section 4 preseatsrhpirical
findings. Section 5 concludes.

2. Literaturereview

Despite the joint evolution of inflation, financidévelopment attained by an economy and its ratgaMith, the
empirical growth literature has separately appreddhe study of the links among these variablesstiynating
the effect of financial development and inflation growth (Andreset al., 1999). However, the relationship
between inflation and financial development hasnbfeeal point of interest. A number of recent enuair
works have provided significant contributions te finance, inflation and growth literature.

Boyd et al., (1996) found that the empirical relationship bedwénflation and financial market development is
highly nonlinear, and in particular, the relatioipshecomes less pronounced at higher rates oftimflaAlso,
they provided some evidence in favor of threshdiielces. For countries with inflation rates belowrse critical
level, inflation and financial market performanoéibit a strongly negative correlation. Once irfiatexceeds
some threshold, there is -on average- a discraténdein the amount of banking and equity marketviy.
Moreover, for inflation rates above the threshafdlation and financial market development seenesrtally
uncorrelated.

Andreset al., (1999) have estimated the effects of financialettgyment and inflation on growth. They aimed to
exploit both the cross-section and the time-satie®ension of the data on inflation, growth and sdraeking
and stock market indicators over the period 196431fr a sample of OECD countries. Their analybiswed
that the negative effect of inflation in growth atjons remains significant even after includingafinial market
variables. Additionally, the link between proxiesfimancial market performance and growth was fotmde
weak, vanishing when country-dummies were included endogeneity was accounted for using instrurhenta
variables. Also, controlling for inflation reduc#tk significance of those indicators.

Khanet al., (2001)explored the relationship between inflation andaficial depth is nonlinear with threshold
effects. The threshold level of inflation beyondiethinflation significantly hinders growth, was iesated to be
in the 3-6 percent range. They additionally sciméd the result of many factors on financial atyivikmong
them, there are gross domestic product per capigadegree of openness, the share of public cortsumin
gross domestic product, and inflation rate.

Pradhan (2011) investigated the finance-growth sexrulndia in a tri-variant framework by incorpareg
inflation. He found that financial development tagstantial impact on both economic growth andaticth.
While financial development and economic growth hidirectional, financial development and inflatiane
unidirectional. The paper finally suggested thataficial development is considered as a policy kbido
forecast economic growth and inflation in Indiapedally in the globalization era of 1990s. Thatame the
proper linkage between the three will ensure mamemic stability in the Indian economy.

Ozturk and Karagoz (2012) have investigated thatioglship between inflation and financial developimia
case of a developing country, Turkey. As indicatofdinancial development, they choose the ratidbahk
credits used by private firms to GDP and broad maswply to GDP. Using annual data belong to thé119
2009 period and ARDL co-integration test, it wasirfd out that there is no long-run co-integratintien
between inflation and financial development, inrtsrof the ratio of money supply to GDP indicatohéf the
ratio of credit to private sector to GDP is usedaaproxy for financial development it is evidencit a
significant long-run relationship exists betweeftation and financial depth. Long and short rurireates reveal
that inflation has a negative effect on financievelopment.

Maduka and Onwuka (2013) attempted to exploreittiedetween financial deepening and economic gramwth
Nigeria. They examined the relationship betweearfgial deepening variables and economic growtlalteiby
analyzing their long run properties and short rynainics. The econometric results from the errorestion
mechanisms showed that financial deepening hasgatime and significant impact on economic growth in
Nigeria. The negative signs of the coefficientghef financial market variables implied that the gypf these
financial assets is not enough to raise the ecortortiye desired level.

3. Model and description of variables
The data set utilizied in this paper covers timgesefor Iran over the period of 1965-2011 and &nly taken
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from World Development Indicator published by WoBdnk and Central Bank of Iran. In this paper, \a&eh
specified two basic models. The first model scimén the effect of financial development on ecormogrbwth.
The fundamental reason for this effect is the neffieient undertaking of investment, and more édfit capital
allocation because agents can have better infasmatiout the nature of shocks (aggregate versosyicratic)
that hit particular projects. This is consistenthvithe classical view on the relation between ghoavtd financial
development (Christopoulos and Tsionas, 208dng and Levine (1993) use IMF data and variousfcial
indicators to conclude that there is a positivatiehship between financial indicators and grovehd that
financial development is robustly correlated withbsequent rates of growth, capital accumulatiord an
economic efficiency. They correctly emphasize thalicies that alter the efficiency of financial @ntmediation
exert a first-order influence on growth. The modséd in this paper has been extracted heavily fiamodel
proposed by Dawson (2003). The construction ofrglitionship can be specified as:

Y= art falnv, + BoPop; + BaFin, +e&
In which Y is the growth rate of real GDP, Inv leetratio of investment to GDP, Pop is populatioomgh rate,
Fin is financial depth, which includes various irators¢ andt represent error term and time respectively.
Investment/GDP ratio: There is a general agreement in growth modelsthigaprocess of economic growth and
investment is closely interconnected. Bothe neesital and Marxist economists have placed main asiplon
capital accumulation as the engine of economic tfroBased on the report of World Bank (1989), coast
which experience higher investment/GDP ratio haaelermore GDP growth. Some authors have concluded th
investment has been the main factor explaining @ean growth. In a study for East Asia, Young (1994)
concluded that investment was the main source ofvilr in the experience of the East Asian economies.
Gutiérrez (2005) produced positive evidence abloercontribution of investment to the growth proceskatin
America during 1960-2002. Also, Reinhart and Kh2889), Chow (1993), Blomstromt al., (1996), Patnaik
and Chandrasekhar (1996) and Kahn and Kumar (189#&ed on the importance of investment on economic
growth and made useful contribution to understéyedrole of investment in economic growth.
Population growth rate: It is expected to observe a positive relationgdhgtween population and economic
growth. Population as a demographic feature canugiite economic development and promote a ris@viimgl
standards. This is because the population growtlowerages competition in business activities andthas
country’s population grows, the size of its potehtharket expands as well. The expansion of theketain its
turn, encourages entrepreneurs to set up new lassise(Furuoka, 2009). Simon (1996) has identiffesl t
positive effect of population on economic growtthalddition, Furuoka (2005) stressed that there eXisng-run
relationship between the population growth andoagita GDP in Malaysia.
Financial depth: Several measures of financial development have kedl documented in the literature. For
instance, annual growth rate of real liquid ligbk of the financial sector (Odedokun, 1996),orafi claims on
monetary authorities to demand deposits plus atbposits of banking institutions (Haslag and Kd@99), the
ratio of deposit money bank domestic assets to siepwney bank domestic assets plus central bamesdtic
assets (Andrest al, 1999), broad money supply as a percentage of GRaRgseau and Wachtel, 2001 and
Pradhan, 2011) and quasi-liquid liabilifigBoyd et al., 1996). Based on data availability and countrycitme
we construct four indicators for financial develogrty money and quasi money (M2), domestic crediricate
sector (DCP) (The presumption for using this intticas that greater financial sector developmenasitively
correlated with credit extension to private firngssaggpposed to the government), liquid liabilities3)Mind quasi-
liquid liabilities (QM3). These measures of financial development are ¢agéc be positively associated with
the level and growth rate of real per capita GDP.
The second model inspects the effect of inflationfinancial development. Financial market efficigradfects
the allocation of savings and investment. In tlise; high rates of inflation exacerbate financiaflet frictions,
interfere with the efficiency of the financial sgst, and thus inhibit long-run growth. Moreover,ilgagenerate
development traps and threshold effects. Also, higies of inflation render the high activity steashate
unstable. Finally, these models typically predt@tthigh rates of inflation can induce endogenoasiging
volatility in all variables, including equity retus, and that high rates of inflation will be asateil with low real
returns to saving (Boydkt al., 1996). As Chokt al., (1996) pointed out that inflation reduces reatimes$ to
savings and makes more severe the adverse sel@ctblems in capital markets inducing a higher degof
credit rationing. We also enter government expemeitas an explanatory variable, due to the fact tha
government plays an important role in the provisiériinancial services, particularly, in the devalg world
and can help overcome market failures and prometeldpment through lower costs and increased adoess
finance, particularly in the developing economigsonomic historians have long recognized that guwents
are central to the development of organized finalmmetriades and Rousseau (2010) explored tleafol

%It is defined as the ratio of liquid liabilities the financial system to GDP minus the ratio ofauntry's
currency (held outside of the banking system) pieimand deposits to its GDP
3 All indicators are calculated as a share of GDP
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government in the nexus of finance and trade. Tbayd that the government expenditures did havesitipe
long-run effect on financial development. La Pastal., (2002) and Andrianovat al., (2008) showed there
exist a positive relationship between governmemt sind the efficiency of financial markets. The tnex
explanatory variable is openness. Based on theltsinaous openness hypothesis put forward by Rajan a
Zingales (2003), when a country is open to tradis, inore likely to develop its financial systernid measured
as the sum of exports and imports divided by gdmssestic products. Furthermore, growth rate of @&aP as
an influential factor on financial development igluded in the estimation. In line with existenderature
(Gillman and Harris 2004, Gillmaet al., 2004, Bittencourt 2011) and the goal of understapthe influential
factors on financial development the following pospd functional relationship is undertaken:
Fin= o+ pilnfit fGovit S0pnet oYt &

In which Inf shows inflation rate, Gov indicatesvgonment expenditure as a share of GDP and Opesepis
openness. Table 1 provides the correlations betdieancial development indicators and inflationngstime-
series between 1965-2011. It is noticed that athisnees of financial development are positively elated with
each other and any measures of indicators arelatdenegatively with inflation. Table 2 containssdriptive
statistics for all variables.

Table 1: Correlation matrix of financial development and inflation, 1965-2011

Variables M2 DCP M3 QM3 Inf
M2 1.000
DCP 0.237 1.000
M3 0.990 0.336 1.000
QM3 0.827 0.599 0.884 1.000
Inf -0.145 -0.067 -0.133 -0.172 1.000

Source: Own calculation.
** significant at 5 percent level and * signifidast 10 percent level

Table 2: Descriptive statistics, 1965-2011
Variables Mean Std Dev Minimum Maximum

Y 4.844 7.142 -13.22 17.73
Inv 1.311 0.992 0.301 3.401
Pop 2.531 1.029 1.147 4.077
M2 41.22 12.94 21.22 68.14
DCP 22.67 4.634 16.02 37.27
M3 44.24 12.79 25.07 70.50
QM3 23.61 7.033 9.178 37.45
Inf 18.16 13.12 -1.330 54.28
Gov 16.70 3.755 11.17 25.77
Opn 41.80 13.45 76.77 13.77

Source: Own calculation
As table 2 demonstrates, average GDP growth is widvolatility from -13.22 to 17.73. Investmerdtio and
population growth experience less fluctuations,ual#1 and 2.93 over the study duration. All measuof
financial development are unstable with a volatifiinge of 21.25 to 46.93. Inflation rate is alsstable with
an average near 18% and a range of -1.33 to a dfifi4.28. Government expenditure is also stable and
averaging around 16% and openness has a fluctustiout 63%.

4, Empirical findings

Methods for detecting the presence of a unit rogtdrametric time series models have lately atchet good
deal of interest in both statistical theory and l@ppion. This is because a unit root is often actetical
implication of models, which postulate the rationee of information that is available to economgerats
(Philips and Perron, 1988). Pre-testing for unibtsois often a first step in modeling the above-tiosed
relationship. An important econometric task is deiaing the most appropriate test. In this papee,d4o-called
Dickey—Fuller unit-root test is employed for thatrpose and the results are summarized in Table 3.
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Table 3: Results of Augmented Dickey-Fuller unit root test

Variables ADF _ Critic_a_l values __
1(1) %1 critical values 9%b5 critical values %210 i@t values
Y -((7)-.%563 -3.5885 -2.9297 -2.6030
Inv '((5)-_%%(7); -2.6225 -1.9490 -1.6118
Pop (5;55’55) -2.6198 -1.9486 -1.6120
M2 ‘(g-.%g -3.5847 -2.9281 -2.6022
DCP '(g-.‘é%g’ -3.6055 -2.9369 -2.6068
M3 '(%-_(23‘(‘)%‘)‘ -2.6289 -1.9501 -1.6113
QM3 '(%-_(233(15 -3.5966 -2.9331 -2.6048
Inf ((')%%50) -3.5885 -2.9297 -2.6030
Gov '(g'%gg -3.6009 -2.9350 -2.6058
opn ('g"ggg) -3.6009 -2.9350 -2.6058

Source: Own calculation
* The optimal lag structure is determined by Schw&ayesian Criterion
** The p-values are in parentheses
As can be seeithe results of unit root test indicates all varéggbare integrated of order off@ investigate the
presence of long-run relationship between variabesise Engle-Granger co-integration test. Theltesgject
the null of no cointegration and residuals areiatary of order (0) which shows the existence afglaun
relationship between variables (Table 4).
Table 4: Engle-Granger co-integration test
Critical values

Residuals ADF %1 critical values  %?5 critical values %10 critizalues
Residual 1 -4.39

(0.0003) -3.596 -2.933 -2.604
Residual 2 -4.25

(0.0019) -3.62 -2.945 -2.611

Source: Own calculation
* The p-values are in parentheses
** The optimal lag structure is determined by Schw@ayesian Criterion
The next stage of the procedure would be to estittieet models with Three Stage Least Squares (3®Ee8)od
in order to obtain more valid results. The resaits summarized in table 5.
Table5: Resultsof 3SLSfor Eq. 1
Variables  Coefficient t-statistic Prob

Inv 4.21 291 0.0048
Pop -1.15 -1.10 0.2749
Fin 0.002 2.15 0.0000

Adjusted B=0.79
Source Own calculation

Table 6: Results of 3SL Sfor Eq. 2
Variables  Coefficient t-statistic Prob

Inf -0.153 -2.16 0.033
Gov -0.4526 -2.15 0.034
Opn 0.2185 2.62 0.010
Y 0.6479 3.14 0.002

Adjusted B= 0.68
Source: Own calculation
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From the results of Rit is obvious that the models fit well and mo$tvariables are consistent with a priori
expectation. It is well known in the literature thavestment is the key determinant of economicwgho
Consistent with expectation, investment shows pasiign in growth equation. Iran as a developiogrtry,
should increase the fraction of invest to GDP ideorto experience swift growth. It became cleat ghawly
developing countries are those who fail to inva@ste findings of the study clearly suggest that goreent
should provide infrastructural facilities to enhandinvestment. Population growth show negative and
insignificant sign in growth equation which is tlmpposite of what was expected. This study has also
underscored the importance of the financial seict@conomic growth. Coincide with Schumpeter (191dho
pointed out the productivity- and growth-enhancéftects of the services provided by a developedniimel
sector, the findings indicate that economic groeah be stimulated by the increment in financialedepment
indicators. Financial intermediaries play a crudiale in fostering technological innovation and eomic
growth by providing basic services such as moijizsavings, monitoring managers, evaluating investm
projects, managing and pooling risks, and facitiattransactions (Kargbo and Adamu, 2d0%rom policy
point of view, we suggest for enhancing economigh in Iran, government should facilitate the bEshment

of financial institutions in order to extend credi¢livery to sectors which have limited accessitarfcial
services and create rooms and legal environmerffioient allocation of credit to the private sact

As indicated in Table 6, there is a statisticaitynsficant negative relationship between inflatiand financial
development in Iran. As discussed in the introdusthigh rate of inflation worsens the efficiendyfinancial
sector through financial market frictions and sladesvn the economic performance. Inflationary envinent
deteriorates financial development plausibly thfolgwering of money supply and thus restrictingafinial
resources for investment projects. This providggpett for findings by Huybens and Smith (1999), Rxeau
and Wachtel (2002) and Lee and Wong (2005) wharadifinancial development could only promote growth
under low or moderate inflation rates. Therefora@jgy makers should focus more attention on podicihich
could damp inflation because it is evident that@rstability can bring sustainable growth. Low atable
inflation rates allow the private sectors to plan the future, lead to a lower need for costly @radjustments,
prevent tax distortion and thus create a stablenbss Environment. Therefore, low and stable pritesa
necessary first step to achieving a deeper and awiiee financial sector that will enhance growshpaedicted
by Schumpeter (Alimi, 2014). By contrast to our esgation, we find that a one-percent point increisse
government expenditure is accompanied with a deereé 0.45 in financial development and the inceafs
government expenditure is likely to become an impedt to the Iran's financial market. This is indiwith
political view which argues that the governmentplysuing its own political objectives is subjextconflicting
interests which can lead to less than optimal au&sy primarily in economies with weak property t&gyiThis in
turn can lead to increased inefficiency by waynafréasing interest margins and overhead costs &2p2011).
This view has been supported by Lopez de- Sil@hak, (1997) and La Porte al., (2002). Trade openness is
another variable that has a positive and signifiedfect on financial development. A one percemtréase in
openness leads to about 0.21 percent incremeimandial efficiency. Opening to trade will affectrdand for
external finance, and thus financial depth, inttiaeing countries. In particular, when a countytst trading, it
will naturally increase production of the finantyatlependent good, and its financial system wikpken (Do
and Levchenko, 2004). The positive effect of tragenness on financial development is consistertt thie
findings of Baltagkt al., (2007).

Financial development-growth nexus has been firstussed by Schumpeter (1911) who pointed out the
positive role of financial development in economgiowth. Since then, it has attained consideraliEntion in
both theoretical and empirical literature. Two véeexist about the causality. The first view sugg#ésat there is
positive impact of financial development on the remmic growth of a country. This view was supporisd
Hicks (1969), Thornton (1994), Calderon and LiuQ2)) Liu and Hsu (2006), Yang and Yi (2008), Wadud
(2009) and Bojanic (2012). Another one is demande siew, which stresses that finance-growth refaggists

in inverse causation. The view suggests that tineade for financial services aroused from economiasvth is

a driving factor for the development of financiac®r. In other words, the demand for the finansg&lvices
increases as the real sector of the economy expdius findings of Friedman and Schwartz (1963),gJun
(1986), Liang and Teng (2006), Wolde-Rufael (2088) Hassaet al., (2011) point to this view. The result on
the effect of economic growth on financial devel@mtihwas in general consistent with our expectatioshows
significant and positive sign in the second equmtidich is in line with theories and literature. @eepen our
results we also use Granger causality test to ptbegebidirectional causality between these two aldds.
Results are illustrated in Table 7.

4 Among financial development indicators only DCRowh significant effect and others make no effect in
growth equation.
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Table 7: Granger causality test
Null hypothesis F-statistic Prob
Financial development does not 3.46 0.0756
Granger cause economic growth
Economic growth does not Granger
cause financial development
Source: Own calculation

5.21 0.0098

5. Conclusion

It is well-established in the literature that thésea positive correlation between the level of emonomy's
financial development, and its rate of growth.sltaiso well-documented that inflation and its perfance are
negatively correlated with economic growth. We hateempted here to investigate the indirect triangl
relationship between growth, financial developmamd inflation. We address this issue making usa tine
series covering the period 1965-2011 for Iran. Emyiplg 3SLS procedure and by using instrumentakaées to
take into account the simultaneity among the casid variables, the main contribution of this paisethat
financial development is viewed as an importantncied through which inflation can adversely affeobwgth.
We have made use of time series unit root test, Eamgle-Granger cointegration analysis to concluae t
existence of long run relationship between varigbklso, there is strong evidence in favor of k@dtional
causality between economic growth and financialettgyment indicator. To deepen our results, theuartial
factors on economic growth and financial developnteve been analyzed. The results show that ineegtto
GDP ratio and population growth have positive ansignificant effect on economic growth respectively
Furthermore, time series evidence is also suppottivthe political view which argues governmentenditure
increased inefficiency in financial markets. In #itth openness as an influential factor on finahcia
development shows significant and positive effect.
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