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1. Introduction

Many factors have contributed to economic growth. For ASEAN economies, the
crucial factors often singled out are the successful promotion and expansion of the
export sector (see, Bahmani-Oskooee and Alse, 1993). On the other hand, in the
emerging Asian economies, financial intermediation was seen as one cause of its
rapidly economic growth, and these aconomies have favored banks over security mar-
kets for financial intermediation and little or no public debt exists to be traded
(Bosworth, 1998). An empirical study by Tang (2002) has documented that the existing
financial liberalization policies are able to lead the ASEAN towards becoming interna-
tional or regional financial centers in other time zones due to the existence of a long-
run equilibrium relationship in the progress of financial liberalization among the five
ASEAN founding economies. Traditional theories insist on the passive role of the finan-
cial system, which merely adapts itself to the financial needs of the econemy's real
sector and fits in with the autonomous development of that sector. In contrast, con-
temporary theories put forward the idea that financial development has a causal
influence on growth (Berthélemy and Varoudakis, 1996a, p. 17). Garson (1998) has
viewed that financial intermediaries are the main engines of economic growth becau-
se they cause the money to circulate in the economy by actively seeking deposits and
lending mobilized funds to those who need credit. Despite, credit is not to be regarded
as input, but engine of growth. An advantage of banking intermediaries over the stock
markets or bond markets is that they can be more efficient in terms of information
gathering and cost monitoring (Berthélemy and Varoudakis, 1996a, p.27).

The motivation to study ASEAN five founding econemies is that they have expe-
rienced a remarkable growth in recent years. From the period 1990 to 1996, Malaysia
has achieved an averaged annual real GDP (Gross Domestic Product) growth of 9.5
per cent, following 8.8 percent in Singapore: 8.6 per cent in Thailand: and 7.2 per cent
in Indonesia. At the meantime, the annual growth of bank lending from money depo-
sit bank has being increased rapidly, and is found to be higher than real GDP growth
that are averaged 18.7 per cent in Malaysia; 17.1 per cent in Singapore, 27.7 per cent
in Indonesia; 22.2 per cent for Thailand; and 29.6 per cent for the Philippines (these
figures are calculated on the data obtained from International Financial Statistics,
International Monetary Fund). Summary statistics for the logarithms of real GDP and
real bank lending in levels of five ASEAN founding economies are provided in Table
1. Consequently, a rapid domestic credit growth was one of the signals of Asia finan-
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cial crisis - lending booms (Bacha, 1997; Kaminsky, Lizondo and Reinhart, 1998;
Sharma, 1999). This has been mentioned by Goldstein (1998) that ‘More than any-
thing else, it was financial-sector weaknesses that got the Asian countries into deep
trouble. During the 1990s, each of the ASEAN 4 economies (Thailand, Indonesia,
Malaysia. and the Philippines) experienced a credit boom, that is, the growth of bank
and non-bank credit to the private sector exceeded by a wide margin the already rapid
growth of the real economy. The credit boom was stoked in part by large net private
capital inflows, and much of it was directed to real estate and equities’ (Goldstein,
1998, on-line). However, these relationships are unclear. Berthélemy and Varoudakis
(1996a, p.26) have noted that ‘To know whether the comparative development of
financial markets (equity and bond markets) and banks can influence economic
growth has long been a hotly debated question - to date unresolved - in economic
theory’.

Table 1: Data Table of Real Bank Lending and Real GDF (In log levels)

__ Country: Malaysia__ The Philippines  Singapore Indonesia Thailand
Variable- nY [nB  LnY [nB  Ln¥ LnB LnY LB LnY LnB
Mean 11.17 10.24 6.87 546  10.56 1030 1203 10.28 6.97 587
Maximum 1258 1271 781 734 1184 1208 1329 1278 840 862
Minimum 967 699 559 316 B84 799 1031 633 553 275
Std. Dev 088 174 064 118 092 123 080 186 095 180
M__S\I%FQI'IQLE pernod 1957-2001 1943-2001 1963-2001 1965-2001 1953-2001
HOTES
The data are obtained liom Intenational Financia! Stabstics. Imernational Monetary Fung [CD:ROM version]. Y is the reat Gross Domestic
Product and B is the real bank lending. The nominal series nive Deen deflated by consumer price index. CPI All of these senes are mea

sured in log levels. Ln s the natural ingarithms
Source Author's calculation

Using time-series techniques (Granger, 1969; 1988), the present study econome-
trically investigates the causality relationships between bank lending growth and eco-
nomic growth in the five ASEAN founding economies which have experienced a
rapidly liberalization in financial sector, that is Malaysia, Indonesia, Singapore,
Thailand, and the Philippines. Testable finance-growth hypothesis that can be raised
here are 'Demand-following' hypothesis, that is bank lending that proxies financial
development simply appears as a consequence of the development of the real sector.
Finance, as it has relatively very little effect on growth that is the real sectors of the
economy growth, the demand for various financial services rises and will thus be met
by the financial sector. This means, as the economy becomes more developed or
advanced, it increased demand for financial deepening (Darrat, et al., 1989, p.25).
Second is 'Supply-leading’ hypothesis where bank credit expansion precedes demand
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for financing and it can have an autonomous positive incidence on growth. Darrat, et
al., (1989, p.25) stated that the creation and expansion of effective market-oriented
tinancial intermediaries was a vital pre-condition for genuine and sustained economic
development in any country. An active intermediation influences macroeconomic out-
comes most emphatically when countries are in earlier stages of economic develop-
ment (Rousseau and Wachtel, 1998, p. 657-658). Therefore, an understanding of the
causal relations between intermediation variable - bank lending and economic growth
are expected to add a light for policymakers.

2. Literature Review
2.1 Review of Empirical Literature

The idea of financial intermediation — credit channel, as one of the major determi-
nants of output growth is a recurrent idea in economics at macro-level. Among the
financial intermediation variables used in existing empirical studies are demand depo-
sits. bank loans, money balance-GDP ratio, saving-GDP ratio, investment-GDP ratio
and etc., which in all ramifications constitute a means for promoting economic growth
in developing countries. Odedokun (1996b), however, has argued that the best mani-
pulate financial ratios variables to this end require knowledge of how and if the varia-
bles affect growth. In a very broad term, these variables can be described to influen-
ce growth either by changing the guantum of investible resource or by affecting the
efficiency of utilization of a given quantum of resources or both. Moreover, most eco-
nomists believe that monetary fluctuations lead to output fluctuations (King, 1986, p.
301). Numerous empirically based studies are recently available in examining the
relationship between financial development and economic growth. Some of them are
discussed below.

Lang and Nakamura (1995) have viewed that a recurring issue in monetary eco-
nomics concerns the extent to which central bank influence on economic activity is
due to credit channel in addition to a direct monetary channel. Their study has shown
that the proportion of relatively high quality new loans does Granger-cause GDP.
However, Samolyk (1994, p.263 and 265) has argued that credit variables help to pre-
dict economic activity, but do not imply that also cause economic activity, meanly a
macroeconomic credit channel is complicated by the fact that it is hard to interpret
whether financial flows lead to output or mirror underlying investment opportunities.
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To the extent that credit flows reflect expectations about investment opportunities,
local lending can help to predict expectation without effecting output. Using panel and
cross-sectional approaches, Levine, Loayza and Beck (2000) examined the nature of
effect of financial intermediary development on economic growth, covering 74 coun-
tries, including Indonesia, Malaysia, the Philippines and Thailand for the period 1960
to 1995. Three indicators for financial development used in their study are liquid liabi-
lities, commercial-central bank assets, and private credit. The study has showr that
exogenous components of financial intermediary development are positively associa-
ted with economic growth. A study by Odedokun (1999) has included the variables of
the size of monetary sector, namely M1, M2 and private sector credit stock into
Feder's sectoral production functions which cover 22 industrial and 100 developing
countries for the period 1961 to 1990. The model regresses growth of total Real GDP
on marginal productivity of capital in the real sector; labor force growth; growth of
monetary sector output (M1. M2 and credit to private sector); and real sector's cutput
with respect to the monetary sector output. Using credit variable, the regressior: esti-
mates for both developed and developing countries (combined) showed that growth of
real stock of lending was significant (t-ratio is 5.9) and its estimated coefficient is
0.062. However, for Asian developing countries, the estimated coefficient of growth of
real private sector credit stock is 0.001 (t-ratio is 0.1). The study has concluded that
the financial intermediation promotes economic growth in mist countries (see
Odedokun, 1996a and 1996b).

Applying Granger-causality method (Granger, 1969). Darrat, et al., (1989) have
examined the “supply-leading” hypothesis and "demand-following” hypothesis for four
angles of the Pacific Basin region, namely Hong Kong. Singapore, Taiwan, and South
Korea. The annual data have been used for estimates; 1952 to 1984 for Taiwan, 1953
to 1984 for South Korea, and 1960 to 1983 for Hong Kong, and Singapore, respecti-
vely. The interested variables are financial deepening variable (ratio of M2 to GDP),
real economic output, and exports, and are measured in annual percentage change.
The empirical results have supported both “supply-leading” hypothesis and “dermand-
following™ hypothesis in Singapore and Taiwan. A unidirectional causality relationship
has been evidenced by using Hong Kong's data. that is financial deepening does
Granger-cause economic growth. South Korean data failed to support “"supply-lea-
ding” hypothesis and "demand-following " hypothesis. However, they have pointed out
the use of finite sample size and the well-known caveats associated with Granger-
causality tests, and so the results in their study should be interpreted with caution. On
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the other hand, a concern from Darrat, et al's (1989) study is that the use of first dif-
ferenced variables fails to consider the long run channel for causality analysis (see
Granger. 1988), which is based on an error-carrection model (ECM), if the nonstatio-
nary variables are cointegrated. Further, using quarterly data from 1975 to 1894, Yong
and Quek (1995) have found that Singapore’'s economic growth ‘Granger causes’
financial development (proxied by fist differences of M2 to GDP), indicating a support
of demand-following hypothesis. Hence empirical evidence has showed that real
domestic growth plays a significant role in Singapore’s financial development.
However, no reversed causality, that is "supply-leading” hypothesis, has been docu-
mented in their study.

Based on OLS (Ordinary Least Squares) estimates. Jao (1976) has found that
money balance-GDP ratio and growth of per capita real money balances (proxy for
financial intermediation variables) have strong positive relationship with economic
growth based on cross-section data averaged in the period 1967 to 1972 in 44 deve-
loping and 23 industrial countries. King (1986) has presented evidence that monetary
aggregates aid prediction of the future behavior of Gross National Product. The varia-
bles of past growth of demand deposits. commercial and industrial loans. other banks
loans, and total bank loans have been found to ‘Granger’ cause the future growth of
GNP (Gross National Product), except commercial and industrial loans. In addition,
King and Levine (1993) have documented that financial services are importantly lin-
ked to economic growth and productivity improvements. Four financial development
indicators used in analysis are ratio of liquid liabilities to GDP. depaosit bank domestic
credit divided by deposit bank domestic credit plus central bank domestic credit, ratio
of claims on non-financial private sector to domestic credit and gross claims on the
private sector to GDP. The results of regression estimates have indicated that finan-
cial indicators are robustly positively correlated with economic growth (King and
Levine, 1993, p.514).

Using annual data from 1951 to 1977 and simple regression model (OLS), Wai
(1980) has found that financial variables (real stock of domestic credit and flow of the
credit form of the financial sector), provides a better explanation of growth (real GDP)
than real investment variable in 11 of the 13 developing countries. Fritz (1984) exami-
ned the direction of causality between economic development and financial interme-
diation for the Philippines using standard Granger's (1969) causality test. The results
have shown that study reported that financial intermediation caused economic deve-
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lopment at an early stage of economic development while the direction of causation
is reversed at the later stage. A study by Gupta (1986) has found that the financial
intermediation variables (growth of money balance) have positive association with
Indian economic growth using OLS regression estimates. However, these results
might be interpreted with caution considering the possible spurious regression, if the
regressed series are nonstationary and are not cointegrated (Engle and Granger,
1987). Using Granger causality technique, Tang (2001) has found that the direction
of causality is run from bank credit to economic growth in India considering the result
of no cointegration among the nonstationary series. Recently, Tang (2003) has revisi-
ted his work (Tang, 2001), and has only found cointegration between bank lending
and real GDP after including export variable. Additionally, using various financial ratios
from Malaysian commercial banks, Tang and Faoziah (2001) found cointegration bet-
ween the financial ratios of commercial banks and real GDP, and the financial ratios
did ‘Granger-cause’ economic growth in Malaysia. The ratios are capital adecuacy,
deposit composition, liquidity and volume of loan.

Rousseau and Wachtel (1998) have examined the links between the intensity of
financial intermediation (deposit banks) and economic performance of five industriali-
zed countries using annual data that are U.S. (1870-1929), U.K. (1880-1929), Norway
(1875-1929), and Sweden (1875-1929). The financial variables used in analysis are
assets of commercial banks, the combined assets of commercial banks and savings
institutions. and a composite that included the assets of commercial banks, savings
institutions, insurance companies, credit cooperative, and pension funds. In addition,
the difference between the stock of money and the base has also been used as a
measure to the extent to which banks create credit. The study has documented the
following. Firstly, a long run relation (cointegration) has been confirmed among mea-
sures of financial intensity and real per capita levels of output and the monetary base.
Secondly, the results of Granger causality test has suggested a leading role for the
intermediation variables in real sector activity but feed back effects were largely insi-
gnificant. Thus, intermediation plays an important role in the rapid industrial transfor-
mations of these countries,

Ram (1999) has found no support for the view that financial development (the ratio
of liquid liabilities to GDP) promotes economic growth based on 95 individual coun-
tries covering annual data from 1960 to 1989. However, this conclusion is frem the
estimates of correlation, multiple regression (OLS), and cross-country data techni-
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ques. Negative correlations have been evidenced between the examined variables
over 56 of 95 countries including Inconesia. Malaysia, the Philippines. and Singapore.
Positive correlation has been found in Thailand, that is 0.12, but the estimated coeffi-
cient of financial variable with respect to GDP growth is -0.024 (insignificant) based
on multiple regression estimates. Since correlation test give no indication about the
direction of relationship (Granger, 1988, p.204), Ram'’s (1999) study fails to provide a
robust finding. On the other hand, Xu (2000) has found strong evidence that financial
development (liquid liabilities of the financial intermediary sector to GDP) is important
to economic growth in 41 countries using annual data approximately, from 1960 to
1993 and VAR (Vector Autoregressive) technique. The investment variable is an
important channel through which financial development affects growth. Xu (2000},
however, used first differenced time series to avoid the possible preblems of using
nonstationary time series data.

Recently, Morris and Shan (2002) have used causality-testing procedure (Toda and
Yamamoto, 1995) to investigate the relationship between financial development and
economic growth using quarterly data from 19 OECD countries and China. Total credit
and interest spread have been employed as indicator of financial development. Their
study has showed meager evidence that financial development ‘leads’ economic growth,
either directly or indirectly. This casts further doubt on claims that financial development
iI5 a necessary and perhaps sufficient precursor to economic growth. Toda and
Yamamoto (1995, p.246), however, have warned that ‘Of course, our approach is ineffi-
cient and suffers some loss of power since we intentionally over-fit VARs'". Other empiri-
cal works can be found in De Gregorio and Guidotti (1995), and Luintel and Khan (1999).

Most of the existing empirical studies discussed above have focused on the role
of financial intermediation or financial development to economic growth, or the causal
relations between finance-growth. Thus, the present study purports to add empirically
to the existing pool of empirical literature on causality between finance and growth
both in terms of similarities with and differences to the prior literature with application
to five ASEAN founding nations. The participated ASEAN economies are Malaysia,
Singapore, Indonesia, the Philippines, and Thailand. Following the previous empirical
works, time series approach of causality has been widely used to investigate the rela-
tionship between financial development (or financial intermediation) and growth
nexus, considering the correlation method gives no indication about the direction of
relationship (Granger, 1988, p.204). In addition, Granger (1988, p.200) has noted that

319



SAVINGS AND DEVELOPMENT  No 3 - 2005 - XXIX

the cause occurs before the effect. Numerous existing studies have used data in
growth rate, instead of in level, meaning it did not deal with the issue of stationarity of
the variables. According to Granger (1988), it a cointegrating relation does exist
among a set of nonstationary variables (time series), the relevant error correction term
that derived from cointegrating regression(s) must be included into standard causality
equation in order to avoid the problem of misspecification. The present study has con-
sidered this issue.

In the present study, bank lending from deposit banks is used as proxy variable for
financial development (Wai, 1980; Odedokun, 1999; Levine, et al., 2000; Morr s and
Shan, 2002). Considering the emerging Asian economies, financial intermediation is
seen as one cause of their rapid growth, and these economies have favored on banks
over security markets for financial intermediation and little or no public debt exists to
be traded (Bosworth, 1998). In most developing countries where bank lencing is
important for firms’ investment and working capital, credit channel is highly effective
for the conduct of monetary policy, that is monetary authorities could affect th= eco-
nomy through directly affecting the availability of credit through credit targeting or
rationing (Public Bank, 1999, p.3). Furthermore, De Gregorio and Guidotti (1995,
p.434) have suggested the use of ratio of bank credit to the private sector to GDP as
indicator for financial development because of its clear advantage over measures of
real interest rates or monetary aggregates such as M1, M2 or M3, in that it more accu-
rately represented the actual volume of funds channeled to the private sectcr. This
variable is more directly linked to investment and economic growth.

2.2 An Qverview of Analytical Method

Following De Gregorio and Guidotti (1995, p.434-435), a simplified aggregate pro-
duction function can be used to describe the relationship between financial develop-
ment and economic growth that is, y, = f (k,), where y is output and k is stock of capi-
tal at period t. Mathieson (1980) and Kapur (1986) assumed that k, total utilized fixed
and working capital, was fully financed by bank loans. Further, by totally differencing
y, = I (k,). the following equation is obtained,

. Ok ‘
VI=TI Fr (k) = s
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where ;‘p 1s rate of growth of output; s is the savings rate, dk'y; ¢ is the marginal
productivity of capital. It shows that the rate of output growth is the product of the
savings rate and the marginal productivity of capital. The traditional literature on
growth emphasizes the dynamic process that would lead the economy to a steady-
state equilibrium in which (per capita) output growth would eventually cease.
However, the new literature on endogenous growth considers a mechanism in which
the marginal productivity of capital does not converge to zero as capital growths — real
output to grow endogenously, even in the absence of exogenous productivity growth
(De Gregorio and Guidotti, 1995, p 434-435),

In addition, financial development has dual effect on economic growth. Firstly, the
development of domestic financial markets may enhance the efficiency of capital
accumulation (hence increase ¢,). Secondly, financial intermediation can contribute to
raising the savings and, thus, the investment rate (hence, increasing s,) (De Gregorio

and Guidotti, 1995, p. 435). Hermes (1994) has documented that financial liberaliza-
tion theory and the new growth theories basically assume that financial development
does lead economic growth. Berthélemy and Varoudakis (1996a. p.7) stated that the
recent studies had used the endogenous growth theory to show the existence of a
close association between the level of financial sector development and long run
growth. Luintel and Khan (1999, p. 383) documented that numerous endogenous
growth models showed a two-way relationship between financial development and
economic growth. Greenwood and Jovanovic's (1990) study has presented a positive
two-way causality relationship between financial development and economic growth.
The process of growth stimulates higher participation in financial markets thereby faci-
litating the creation and expansion of financial intuitions — creating incentives for fur-
ther financial development. On the one hand. financial initiations. by collecting and
analyzing information from many potential investors, allow investment projects to be
undertaken more efficiently and hence stimulate investment and growth (De Gregorio
and Guidotti, 1995, p. 435). Some detailed theoretical approach of finance-growth
relationship is available in Hermes (1994), and Levine (1997)

To clarity the causality relationship between growth of bank lending and economic
growth, the present study deals with the issue of stationarity of the variables by emplo-
ying the time series approach, Granger causality test (Granger, 1969; 1988). The
testable causal relations are first, bank lending causes economic growth under
“supply-leading” hypothesis; and second, the “demand-following” hypothesis that
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reveals that economic growth causes bank lending. By employing the conventicnally
used causality test, Granger-causality approach (Granger, 1969; 1988; Engle and
Granger, 1987), equations (1) and (2) are used for cointegration analysis, and equa-
tions (3) and (4) are constructed to test the causal relations between bank lending and
economic growth. if a long run equilibrium relationship does exist among the exami-
ned variables in equation (1) and (2). The details of the Granger causality technique
are described in the following section.

3. Data, Model Specification and Method
3.1 Data

The present study considers five ASEAN founding countries using annual data,
that his Malaysia (1957-2001), Singapore (1963-2001), Indonesia (1965-2001),
Thailand (1953-2001), and the Philippine (1949-2001). The use of annual data for
cointegration analysis is consistent with Charemza and Deadman's (1992, p.153)
recommendation that ‘Annual data could be used to estimate these long run parame-
ters thereby avoiding the need to model the seasonality, and the standard tests for
cointegration applied'. The examined variables are volume of credit stock from money
deposit banks (B,) and real GDP (Y}). The nominal series are deflated by domestic

price, Consumer Price Index (1995=100). The data are obtained from International
Financial Statistics, International Monetary Fund (CD-ROM version). Data in level
form are used in this study since Odedokun {1996b, p. 130) has stated that policies
should not simply aim at increasing the ratio of the stock of the monetary or credit
items to GDP. Furthermore, the use of bank credit to GDP ratio variable may nct give
an accurate picture of bank credit behavior - an increase of bank lending to GDP ratio
may be due to the decrease of GDP, but not the increase of bank credit.

Table 2 reports the summary statistics of bank lending and real GDP variables “or the
participated ASEAN economies. Two major characteristics can be observed here. First,
skewness statistic is close to zero (less than 0.5 in absolute term) which indicates a
symmetric distribution of the time series. Second, the coefficient of variation statistic sug-
gests that significant variations exist within five ASEAN nations. Thailand has recorded
the highest variation of bank lending and real GDP amang participated sample countries.
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Table 2: Summary Statistics for Real GDP and Bank Lending for Five ASEAN
Countries

Country: Malaysia The Philippines  Singapore Indonesia Thailand
Sample Period: 1957-2001 1949-2001 1963-2001_ 1965-2001 1953-2001
Ln¥  LnB LnY LnB LnY LnB LnY LnB LnY LnB
Mean 1117 1024 6.87 546 10.56 10.30 12.03 10.28 6.97 5.87
Median 11.34 10.42 7.03 571 10,63 10.55 12.19 10.22 7.02 6.01
Maximum 1258 1271 7.81 7.34 11.84 1208 13.29 12.78 B.40 8.62
Mirimum 9.67 6.99 5.59 3.16 B.94 7.99 10.31 6.33 553 275
Skewness -0.009 -0.29 0.47 -0.41 019 -0.37 -0.29 -0.34 -0.01 -0.12
Std. Dev. 0.88 1.74 0.64 1.18 6.92 1.23 0.90 1.86 0.95 1.60
C.V 7.92 16.96 9.30 21.65 8.67 11.97 7.48 18.13 13.57 30.58
NOTES -
The data are obtaned lrom International Financial Statistics, Imetnational Monetary Fund [CD-ROM version| ¥ is the real Gross Domestic
Product and B is the real bank lending, Ln s the natural logarithms aparaticn. All of the series afe measured in log levels level, C V. (s the
coefficiant of varation that is the ratio of the slandard deviation to the mean

Source. Author's calculation

Further, the plots of these series in log levels, and in first differences are reported
in Appendix 1a and 1b. From Appendix 1a, a significant structural break has been
observed for the Philippines in the early period of the 1980's due to the country finan-
cial sector reforms underwent since 1980 (See Demirgg-Kunt and Levine, 1996 p.247-
286). For Indonesia, changes of regime can be observed in the period 1965 to 1980
which can be related to a series of economic and financial reforms during these
periods (see Ariff and Khalid, 2000, p.155-156, Table 6.2). As expected, sharp dip and
sharply fluctuation in the end of sample period are observed for all five ASEAN foun-
ding nations during the East Asian financial crisis 1997-1998 (see Appendix 1a and
Appendix 1b). It is apparent that no other serious breaks are presented. The series
plots presented in Appendix 1b show bank lending and real GDP variables in five
ASEAN nations, except Indonesia, are visually correlated among each other.

The directions of causality between bank lending growth and economic growth
have been investigated using the Granger causality technigues (Granger, 1969;
1988). It is essential to identify the order of integration, /(d) of each examined time
series using unit root and stationarity tests. If the series are nonstationary, or (1) pro-
cess. cointegration test is necessary to determine whether the variables are cointe-
grated or not (Engle and Granger, 1987). If a cointegrating relation is detected from
a set of nonstationary time series, the relevant error correction term, EC, , that is

obtained from a cointegrating equation(s) must be included into the standard causa-
lity equation to avoid the problem of misspecification (Granger. 1988). All computa-
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tions in the present study have been produced by Eveiws (2002a) statistical software.
3.2 Unit Root Test (Phillips and Perron, 1988)

The Phillips-Perron unit root test (Phillips and Perron, 1988) (PP, henceforth) is used
to identify the series stationarity, or order of integration of each variable, {(d). The PP
unit root test is adopted as to be robust for the presence of autocorrelation and hetero-
scedasticity. The following unit root equation is estimated to test the null of a unit root,

ALnY, = a+bT+clnY, , + L d,ALnY, + e,

where T is the time variable, Lnis natural logarithms. Table 2 demonstrates the results
of PP unit root test. The computed test statistic of all series does not reject the null of
a unit root in level at 5 per cent significance level. But the test statistic does reject the
null hypothesis in first differences form The results reveal that all of the examined
series are nonstationary or first-differenced stationary, or /(1) process.

Table 3: Results of Phillips-Perron (1988) Unit Root Test (PP)

Test Statisitcs Critical values
Series LnB __Lny 1% 8% 10%:
Malaysia
Lavel 0 185775 3.035869 -4.1781 3.5136 31868
First differences 4.955558" -5.620032° 35889 2.9303 2 6030
Indonesia
Leval 1.748014 -1.561163 -4 2324 3.5386 3.2009
First differences 6 166966° 4 793354° -3.6289 29472 26118
Singapore
Level 0695154 0.871378 -4 2165 35312 3.1568
First ditterences -4.184064° -3.895003" 3617 2.9422 2.6092
Thalland
Leval 0237559 -2.032365 4 1584 3.5045 31616
First differences 33 -3.965213" -3.5745 29241 2.5897
The Philippines
Level 1 B50646 -1.651017 4 1420 3.4969 31772
First ditterences 4 B26062° 6.053222° -3.5625 29190 2.5470

NOTES
The reported cntcal values (MacKinnon 14%1) are computea by Eviews 4.1 (20020 soltwire
ngr P t t-att and 1 based on Mackinnan (1927 critial vilues The lag trencato of three

Newty Woedt suaneshion
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3.3 Stationarity Test (Kwiatkowski, et al, 1992)

Considering the low power of conventionally used unit root tests (Dickey-Fuller,
augmented Dickey-Fuller, or PP), Kwiatskowski, et al.. (1992) have proposed an alter-
native test that is called KPSS test, where stationarity is the null hypothesis and the
existence of a unit root is the alternative. To test the null of trend-stationarity, the test
statistic is computed from an auxiliary regression of Y, upon an intercept and a time

trend. If we wish to test the null of stationarity, the trend term should be omitted from
the auxiliary regression. The results of KPSS test are reported in Table 4.

Table 4: Results of Kwiatkowski, et al. (1992) Stationarity Test (KPSS)

Level Series: First Differances

p— - - - — Serias' e ——— R —— —
Null hypothesis Trend-Stationarity  Level Stationanty  Trend-Stationarity Level-Stationarity
Malaysia
LnB 0.247344(4)" 0.812602(5)° 0.091902(7) 0.595164(1)™
LnY 0.050829(4) 0.812509(5)* 0.061076(6) 0.075378 (6)
Indonesia
LnB 0.0B8782(4) 0.71608(5)"" 0.059033(2) 0.170146(1)
LnY 0.208875(4)"* 0.725885{5)* 0.204633(11) 0.454485(1)**"
Singapore
Lng 0.190485(4)"" ). 745639(5)" 0.052429(2) 0.395115(2)**
LnY 0.132287(4)""" 0.750625(5)" 0.082453(2) 0.242219(3)
Thailand
LnB 0.126362(4)""" 0.908428(5)" 0,116456(3) 0.343063(3)
LnY 0.05673(4) 0.905964(5)" 0.110691(2) 0.120935(2)
The Philippines
LnB 0.167067({5)"" 0.927530(5)" 0.097574(0) 0.145683(1)
LnY 0.243838(5)" 0.97171(5)" 0.118095(15) _0.501453(3)""
Critical values for the null of Trend- stationarity Level-stationarity.

1% 02186 0.739

**5% 0146 0.463

0% o118 0.347

NOTES

i is Bandwitdth based on Newsy-Wes! using Baret! kernet The reported criical virlues are trom (Kyiatkowsk et al , 1992, p 166, Tabls
1) The test statistics are computed by Eviews 4 1 (2002a) saltwire
Source Authar's estimation

The computed KPSS statistics do reject the null of level stationarity at 5 per cent
significance level using level series, implying the alternative of a unit root is supported.
Using first differenced series, the test statistics do not reject the null of trend-stationa-
rity (or level-stationarity) at 1 per cent significance level. Overall, the results of unit root
and stationarity tests both reflect that all of the participated series are nonstationary
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or /(1) process. In addition, from the time series plots as illustrated in Appendix 12, we
can visually observe that the examined series are nonstationary in levels.

3.4 Cointegration Analysis (Engle and Granger, 1987)

Once we confirm that the examined variables are nonstationary (/(1)), the next
step is to find a unique long run relationship between the interested variables. Engle
and Granger (1987) have documented that Ordinary Least Squares (OLS) estimate
can be spurious from regressing nonstationary time series that are not cointegrated.
As suggested by Granger and Newbold (1974), if the computed R squared is rather
than the DW-d statistic, the estimated regression of using nonstationary series might
be suffered from spurious relationship. The OLS estimator is valid if the examined
nonstationary variables are cointegrated. From the overview of analytical method
(sub-section 2.3), we form two cointegrating equations for testing the presence of a
cointegrating relation among the volume of bank lending and real GDP, that are

LnY, = a +a,LnB, + e, (1)
LnB,=b, + b,LnY,+y, (2)

where LnY, is natural logarithm of real GDP. LnB, is natural logarithm of volurne of
bank lending, and e,and u,are the residuals.

According to Engle and Granger (1987), the estimated residual series from a coin-
tegrating equation (e, or u,) should be stationary in level or /(0) process, if a cointe-

grating relation does exist between the two variables (LnY, and LnB,). The conventio-

nally used residual-based cointegration tests like Dickey-Fuller, augmented Dickey-
Fuller and PP tests can be adopted to determine the possible cointegrating relation(s)
among the examined variables. The null hypothesis has no cointegration against the
alternative of cointegration. An intercept is included into the unit root equation
(Davidson and MacKinnon, 1993 p.721; Verbeek, 2000, p.283). Using annual data, the
results of Monte Carlo studies from Abeysinghe and Tan (1999) have concluded that
OLS (Ordinary Least Squares) might still be the best choice in small samples study
for estimating a cointegrating regression comparing to another five estimation techni-
ques. In addition, Haung (2002) found that the Engle and Granger's (1987) ADF test
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lead overall to the highest and most stable powers for typical finite sample sizes.

However, an essential consideration must be taken in this exercise. That is the
MacKinnon (1991) critical values as well as reported in Eviews (2002a) are valid only
for a data series, but not for estimated values i.e. residual series. It means, the
MacKinnon (1991) critical values are not appropriate for cointegration tests in the -esi-
duals of a regression (Eviews 4 user's guide, 2002b, p.332-333). Fortunately, Davidson
and MacKinnon (1993) have provided a set of appropriate critical values for cointegra-
tion test, which are available in Davidson and MacKinnon (1993, p.722 Table 20.2).

3.5 Error Correction Model and Causality Analysis

Two series are cointegrated if the estimated residual series is stationary, /(0) pro-
cess. According to Granger (1988), the cointegrated variables in the bivariate sense
must possess temporal causality in the Granger sense in at least one direction. It
means if the variables are cointegrated, the use of standard Granger causality
approach (Granger, 1969) is found to be inappropriate because it excludes a relevant
error correction-term (EC, ,) that derived from a cointegrating equation. Thus, if LnY

and LnB are cointegrated, error correction model (ECM) is more appropriate for cau-
sality test. The ECM equation used in the present study is written as follows:

!

ALnY,=ap+ L ajAlnY,+ L ayALnB,; -a;EC,,, + €| (3)
! !
ALnB, = by+ X b, ALNB, + ):1 by ALY, - b,EC,,, ; + U/, (4)
where A refers to first differences operator, X, - X, ., EC, ., = LnY, ;- &;-&,LnB,, and,

EC,.,=LnB, - bD b ,LnY,,. The e, and u) are residual series. Akaike Iﬂformallon

Criterion (AIC) has been used to obtam an optnmum lag length, /. The parameters of
equations (1) to (4) are estimated using OLS estimator.

Unlike standard causality approach (Granger, 1969) that examines the joint signi-
ficant of the coefficients of the ALnYs or ALnBs in the right hand side, the ECM pro-
vides an additional channel for causality test (Granger, 1988). That is the independent
variable (LnY or LnB) is said to ‘Granger’ cause the dependent variable (LnY or LnB),
if the error correction term (EC, ,) is statistically significant (t-statistic), despite the fact
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that the sum of the coefficients of the lagged differences of LnYs or LnBs in th= right
hand side is insignificant. However, if the nonstationary series are not cointegrated,
the standard Granger causality approach can be applied as equations (3) and (4)

without the error correction term (EC,, ,, and EC,, ).

4. Empirical Results
4.1 Cointegration Analysis and OLS Estimates

Table 5a and 5b illustrate the estimated parameters of cointegrating equations (1)
and (2). cointegration tests, and diagnostic tests. All of the estimated coefficients are
statistically significant at 1 per cent level, and in expected positive sign. The OLS
regressions fail for a battery of diagnostic tests. However, a reservation has been
made to interpret further the diagnostics tests since Charemza and Deadman (1992,
p.124) have warned that nonstationary series is likely to finish up with a mode!l sho-
wing promising diagnostic test statistics even in the case where there is no sense in
the regression analysis. This is not a surprising results in this study as the computed
adjusted R-squared is greater than the Durbin-Watson-d statistic indicating a ooten-
tial of spurious regression, if the nonstationary series are not cointegrated. The esti-
mated regressions for Malaysia, Indonesia, Singapore and the Philippine are probably
spurious since the Engle-Granger's cointegration tests (DF, ADF, and PP from Tables
5a and 5b) show volume of bank lending and real GDP are not cointegrated for these
countries. However, the Engle-Granger's ADF test reveals that the volume of bank
lending and real GDP are cointegrated in Thailand. In addition, the estimated resi-
duals series are plotted and are cited in Appendix 2, which provide a visual evidence
of nonstationarity for the involved ASEAN nations, expect Thailand. Meanwhi'e, the
Johansen’s multivariate approach (Johansen, 1991) has been applied and the results
are found to be consistent with Engle and Granger's (1987) cointegration technigue.
The results of Johansen's multivariate test are illustrated in Appendix 3. To consider
the possible of break during the Asian financial crisis 1997-98, we have restricted the
sample period to 1996, and it does no change the results of cointegration tests based
on Johansen's multivariate approach (see Appendix 3). The results of non-coiritegra-
tion indicate a failure to support the view of endogenous growth theory that exisis a
close association between the level of financial sector development and long-run
growth (see Berthelemy and Varoudakis, 1996a, p.7).
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Table 5a: The OLS Estimated Cointegrating Equation (Dependent Variable - LnYt)

- Malaysia Singapore Indonesia Thailand  The Philippines
LnB, 0.504" 0.740° 0475 0.525° 0.531°
Constant 6.004" 2.935° 7.152° 3.888" 3.968"
Sample period: 1957-2001 1963-2001 1965-2001 1953-2001 1949-2001
Adjusted R” 0.981 0.992 0.965 0.993 0.984
Durbin-Watson d 0.324 0.456 0.453 0.364 0.228
LM test: 29.48(2] 20.483[2]" 22122 29.293[2) 42.372)
ARCH test: 11.82[1] B8.094[1)" 17.453[1]" 25.197[1]* 35.27[1)"
AESET test: 36.44[1]" 27.974[1]" 1.032[1] 16.088[1]" 2.99[1]"""
Jarque-Bera 1.09 0.389 1.242 9.82* 6.98"
CUSUM piot: outside outside outside outside inside
Cointegration tests:- -
Dickey-Fuller, DF -1.725 -2.519 -2.079 -2.374 -1.805
Augmented DF, ADF  -1.595(1} -1.752(1) 2.686(1) -3.421(1)b -2.916(2)
_Phillip-Perron, PP -1.689 -2.501 -2.460 -2.620 -2.302

NOTES:

*p<0.01, "p<0.05, and **"p<0.1. For cointegration fest. | | s augmented fags of ADF that determinad by AIC and Newey-West Suggestion
for PP The caintegration test Is based on the unit root equatian - with constant {but no time trend) of thie estimated fesidual series In egua-
tion {1} and (2} -Engle-Granger residual based approach {1287) The residual series | & o U | is derived from cointegrating sguanion (&) or
{3) The asymplobc critical values for cointegration tests are -3 .90 -3.34 and -3.04 tor 1%, 5% and 10% signiticance level respactively with
constant and two variables case |Davidson and MacKinnon, 1903, p 722 Tasle 20.2). 4. b. and ¢ ¢enota rejecling null of no cointegration at
19, 5% and 10% based on Davidson and Mackinnon (1953) ertical values. [ | is the lag for LM, ARCH and FESET tests The ‘inside” means
the cumulalive sum goes inside the area between the two 5% cnfical lines. And the ‘outsige’ means {he cumulaiive sum goes oulside the
area between tha two 5% critical lines

Source: Authors estimation

Table 5b: The OLS Estimated Cointegrating Equation (Dependent Variable - LnB,))

= Malaysia Singapore Indonesia Thailand The Philippines
Loy, 1.945 1.342° 2.034° 1.89° 1.817*

_Constant -11.487 -3.882° 14194 -7.325° 7.019*
Sample period: 1957-2001 1963-2001 1965-2001 1953-2001 1949-2001
Adjusted R? 0.981 0.992 0.965 0.993 0.964
Durbin-Watson d 0.321 0.458 0.468 0.364 0.236
LM test: 29.107(2]" 20.02[2] 22.56(2] 28.88[2] 42.550[2]
ARCH test: 10.646[1]" 8.555[1] 13.586{1] 28.576[1]" 32.31[1]°
AESET fest: 44 895[1]° 34 BO3[1]" 0.001[1] 13.508[1]° 0.066[1]
Jarque-Bera 1.09 0.31 0.894 12.6° 3.011
CUSUM plot: nside oulside inside outside inside
Cointegration tests:-

Dickey-Fuller, DF -1.831 -2.648 -2.097 -2.548 -1.770
Augmented DF, ADF  -1.783(1) -1.867(1) -3.032(1) -3.599(1)b -2.427(1)
Phillip-Perran, PP -1.896 -2.625 -2.456 -2.743 2.301

NOTES
as for TABLE Sa.

Source! Author's estimation.
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For Thailand, Dynamic Ordinary Least Square, DOLS (Saikkonen, 1991) estima-
tor has also been used to estimate its long run parameters. Estimated long run real
income elasticity on real bank lending is 1.87. The real GDP is found to be inelastic
with bank lending, 0.54. One possible question raised here is structural breaks that
may cause instable in the estimated coefficients. However, CUSUM test (COLS)
shows that the estimated parameters are stable over the sample period under study.
The DOLS equations are not reported here, but available from the author upon
request. We find that the estimated elasticities (DOLS) are consistent with Joharsen's
multivariate test (see Appendix 3), and Engle and Granger's (OLS) residual-based
approach (Table 5a and 5b).

For the non-cointegration cases, Malaysia, Singapore, Indonesia and the
Philippines, first differenced series have been used instead of level series in order to
avoid the problems of nonstationarity of OLS estimator. The results are cited in
Appendix 4. All of the estimated parameters are statistically significant at 5 per cent
level. In the short run, the growth of real GDP is inelastic with respect to bank lending
growth for these ASEAN economies. The economic growth is found to be elastic to
bank lending growth, except Malaysia. No serious diagnostic problems have been evi-
denced, except normality of residuals. We consider the structural break issue by using
CUSUM stability test. The CUSUM statistics are inside the 5 per cent level of critical
bounds indicating the estimated elasticities are stable over the sample period, irdica-
ting the structural breaks do not affect the estimates (see Appendix 4). The CUSUM
plots are not reported here, but available from author upon request. However, we do
not discuss these estimates further since this study focuses on causality analysis.

4.2 The Results of Causality Analysis

First, ECM approach has been employed to investigate the direction of causality
between real GDP and volume of bank lending in Thailand since these variables are
cointegrated. Two-years lag length, /=2 is used to minimize the AIC (Axaike
Information Criterion). The equations (3) and (4) were estimated (OLS) as below:

A

ALNY, = 0.0312 + -0.027ALnB, , -0.037ALnB, , +0.641ALAY, , -0.126ALnY, , -0.338EC, ., (5)
(tratio) (2335)"" (:0.278)  (-0.325) (3885°  (0.678)  (-2.335)"

*p<0.01, ***p<0.05 and ***p<0.1 (t-test).
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Sample period (adjusted): 1956-2001; Adjusted R? : 0.311; Durbin-Waston d: 1.957
LM test [1]: 0.168 (0.681); ARCH test [1]: 0.1897 (0.663); RESET [1]: 5.37 (0.02)
Jarque-Bera: 4.0 (0.315) ()isp-value []islag
CUSUM Plot: the cumulative sum goes inside the area between the two 5% critical lines.
Granger causality (Wald test — short run channel):
F-statistic (Wald test) is 0.114 (p-value= 0.892) for the null of coefficients of ALnB, , and
ALnB, , is zero that is "Bank lending growth does not Granger cause economic growth”.
AN
ALnB, = 0.0164 + 0.373ALnY, , +0.057ALnY, , +0.346ALNB, , +0.232ALnB, , -0.037EC,,,, (6)
(t-ratio) (0.661) (1.221) (0.167) (1.919)"*  (1.083) (-0.317)

*p<0.01, ***p<0.05 and ***p<0.1 (t-test)

Sample period (adjusted): 1956-2001; Adjusted R2: 0.284; Durbin-Waston d: 1.907
LM test [1]: 0.832(0.36); ARCH test [1]: 0.397 (0.528); RESET [1]: 14.293 (0.00);
Jarque-Bera: 2.23 (0.327)

CUSUM Plot: the cumulative sum goes inside the area between the two 5% critical lines
Granger causality (Wald test — short run channel):

F-statistic (Wald test) is 0.869 (p-value = 0.427) for the null of coefficients of ALnY, , and
ALnY, , is zero that is "Economic Growth does not Granger cause bank lending growth".

The estimated ECM equations (5) and (6) pass a battery of diagnostics tests
except RESET test for model misspecification. However, we have a justification when
using ECM equation for causality test that is standard specification proposed by Engle
and Granger (1987) and Granger (1988) and has widely been used in empirical exer-
cise. A voluminous number of empirical studies has employed ECM or VAR method
without further diagnostics tests that are Saltz (1999), Ward and Zurbruegg (2000},
Yip and Wang (2001), and Tan (2002). Further, the CUSUM test shows that the esti-
mated parameters for ECM equations (5) and (6) is stable over the analyzed period,
indicating that the virtually observed structural breaks do not effect the estimates. The
error correction term, EC,, ; in ECM equation (5) is statistically significant at 5 per
cent level. It reveals that the causality is in the long run, and is run from bank lending
growth to economic growth, even though the coefficients of bank lending variables,
ALnB,  are jointly insignificant (the Granger F-statistic is 0.114). The size of the coef-
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ficient, 33.8%, represents the error correction adjustment speed of economic growth
towards the long run equilibrium (see Engle and Granger, 1987). The ECM (6) shows
no reversed causality that is from economic growth to bank lending growth either via
the error correction term or Granger F-statistic. The study further restrict the sample
period to 1996 that is pre-crisis period, and the results are not that different from the
test results reported with full sample period (1953-2001). The results are not reported
here but available from request.

Next, we examine the direction of causality through the short run channel for
Malaysia, Indonesia, Singapore and the Philippines using standard Granger causality
specification (Granger, 1969) because the examined variables of these countries are
found to be non-cointegrated. Lag length up to four years, and an optimum lag length
based on AIC (noted as #) have been considered for VARs. The results of Wald test
(F-statistic) are reported in Table 6. Further we restrict sample period to 1996 that is
before the Asian financial crisis (see Table 6 the F-statistics in second row, [ ] ). and it
does not change the results of causality.

Table 6: Results of Standard Granger Causality Test (Wald Test: F-statistic)

Lag, I
‘Malaysia (full sample: 1957 2001} 1 .g iy 2 3 a
Null Hypothesis F-statistic (Wald test)
ALnY does not Granger-cause \LnB8 1.17 0.96 1.17 0,832
[0.58] ]D 51] [1.28] |1.07]
ALnB does not Granger-cause \LnY 013 0.25 0.334 c.a14
(0.013] [2.33] 47 [112]
Indonesia (full sample: 1965-2001) s - 3 4
\LnY¥ does nol Granger-cause \LnB D032 0.51 077 0.42
[0.02) [0.85] [0.64] [h.25]
ALNB does not Granger-cause ALnY d.631° 021 0.15 .35
[4.3]" [0.15] [0.13] [0.25]
MIG {full sample. 1963 2001) I 2 3 4
\LnY does not Granger-cause \[n8 B.724° 5.042°" 3139 4.134™
[3.34)"" [1.94] [1.3] [a.8]"
ALnB does not Granger-cause \LnY 0.009 1.79 1.298 1.097
Sl [0.58] [0.997] [069]  |0.8]
The Philippines (full sampie 19492001} 1# 2 3 4
ALnY does not Granger-cause Aln8 0.372 0.192 0.456 £.906
[0.47] [0.32 [0.6886] [1.2]
ALnB does not Granger-cause ALnY 1,841 2.807" 1.689 1.697

[2016]  [2.029]

NOTES

S g phmum lag length based on AIC A s
the first difleren il sampie panod The eported Fostat
shs (Waid test
Source. Authar's astimi
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Considering various lag lengths, the results reported in Table 6 shows the analytical
results of Granger causality for finance-growth nexus. No causality relationship is evi-
denced between bank lending growth and economic growth in Malaysia. This finding is
different from Tang (2000) who finds two-way causality between bank lending and eco-
nomic growth. However, a reservaticn for Tang's (2000) study is specification error of
using ECM instead of standard Granger specification. In Indonesia, even though the
results have revealed that causality is run from bank lending to economic growth under
one-year lag, this finding is sensitive to the different lag lengths and it is not based on
an optimal lag of two years. For the Philippines, the result shows bank lending growth
does Granger-cause economic growth with two-year lags specification. This finding is
consistent with Fritz (1984), but the results are found to be sensitive to different lag
length and the optimum lag is one year, which fail to support the above causality rela-
tionship. It can be explained by the sample period expansion in the present study. No
reversed causality is found for Indonesia and the Philippines, that is from economic
growth to bank credit growth. The above findings can be linked to an empirical work by
Saltz (1999) about the relationship between savings and economic growth. Saliz (1999)
found that level of savings was stationary (/(0)) and real GDP was nonstationary (/(1))
for Malaysia, concluding no long run relationship. In addition, Saltz (1999) found no cau-
sality relationship between savings and growth for the Philippines case. For Thailand.
Saltz (1999) found real domestic growth did Granger cause savings in the long run.

A unidirectional causality (short run) running from economic growth to bank lending
growth is evidenced in Singapore. This finding is insensitive to different lag length of VAR.
This result supports demand-following hypothesis and is consistent with Yong and
Quek's (1995) work that real domestic growth does Granger-cause financial develop-
ment in Singapore. However, this finding is run contrary to Darrat, et al. (1989) that sup-
ports both demand-following hypothesis and supply-leading hypothesis. Two possible
explanations can be drawn here: first, Darrat, et al. (1989) have used ratio of M2 to GDP
(in annual percentage growth) as proxy for financial development, but the level of bank
lending variable is being used in the present study. Second, the sample period used in
Darrat, et al. (1989) is from 1960 to 1983, but the present study covers annual data from
1963 to 2001, As stated by Allen and Santomero (1998, p.1464) traditional intermedia-
ries have declined in importance even as the sector itself had been expanding.

An interesting question can be raised here about the structural breaks. Is the
structure of the banking system having a causal role in the Asian financial crisis?
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According to Allen (2001, p.14) the financial structure is not that important to create
financial crises. Other question is whether the source of savings matters (re-directing
domestic savings versus re-directing international savings), and periods where one
dominates the other, may change the results. According to Allen and Santomero
(1998, p.1463), banks have exited since ancient times, taking deposits from house-
holds and making loans to economic agents requiring capital. Nevertheless, the pre-
sent study has restricted the sample period to 1996 that is before the Asian financial
crisis, and finds no significant changes on the findings of cointegration (see Appendix
3) and causality analysis (see Table 6). Meanwhile, the CUSUM tests of ECM (5) and
(6), and OLS estimate (Appendix 4) show the estimated parameters are stable over
the sample period under study. However, the present study does not further investi-
gate these issues in detail. Perhaps, this is left for future research.

5. Concluding Remarks

This study has empirically investigated the causality relationship betweer bank
lending and economic growth in five ASEAN founding nations, namely Maaysia,
Singapore, Thailand. Indonesia and the Philippines. The empirical work here shows
that the supply-leading hypothesis (bank lending causes economic growth) is suppor-
ted by Thailand data, implying that rapidly growing financial development plays a
significant role in accumulating economic performance. In the meantime, the demand-
following hypothesis (economic growth causes bank lending) is only evidenced by
Singapore. This implies that real sector activity is an important determinant of inter-
mediary development in Singapore. Other countries, however, fail to support rieither
supply-leading hypothesis nor demand-following hypothesis. According to Allen and
Santomero (1998) financial markets have only been important recently, and then only
in a few countries, primarily the UK and the US. In addition, these findings can be
explained by the export-led growth strategy that has been successfully adopled by
most of the ASEAN nations. Bahmani-Oskooee and Alse (1993) have found bidirec-
tional causality between real GDP and real export in the Philippines (in short run),
Singapore and Thailand (both cases are in long and short runs). Khalafall and Webb
(2001) have found that export-led growth is a short run phenomena in Malaysia, but
growth-led exports is evidenced both in long and short runs. Gleason (2002, p.2) has
mentioned that Indonesian economic development is export-led.
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Appendix 1. Plot of Real Bank Lending (LnB) and Real GDP (LnY)
1a: Series in Log Levels

Malaysia: 1957-2001 (Ringgit, millions) Thailand: 1953-2001(Baht, billions)

Singapore: 1963-2001 (Dollars, millions) The Philippines: 1949-2001 (Pesos, billions)

K iy

Indonesia: 1965-2001 (Rupiah, billions)

Noto, LB and LY i the volume of bank lerchhg and real GDP in e tiviely
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1b: Series in Log First Differences

Malaysia: 1957-2001 (Ringgit Malaysia, millions) Thailand: 1953-2001(Baht, billions)

Singapore: 1963-2001 (Singapore Dollars. millions)  The Philippines: 1943-2001 (Pesos, billions)

Indonesia: 1965-2001 (Rupiah. billions)

336



TG TANG - BANK LENDING AND ECONOMIC GROWTH

Appendix 2. Plot of Resiaul Seris for Estimated Equation (1) and (2) - ASEAN
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Note: EY i the rasidual seres for equation 1 (Dependent vanatee (oY) and EB « the residual sanes for eguation 2 (Depandent varable
Ln8) using OLS estimator
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Appendix 3. The Johanen's Multivariate Test for Cointegration

The purpose of performing the Johansen's multivariate approach (Johansen,
1991) for cointegration test is to compare the consistency with Engle-Granger's (1987)
residual-based approach. Since Johansen test is well documented in the empirical
literature, we do not discuss the details of its estimation in this section. The test is
computed by using Eviews (2002a) statistical software, and the results are reported
in Table A1.

Table A1: T — o = e
Likelihood Ratio 5 % Critical Hypothesized N, of
Series, LnY and LnB (Trace-statistic) Value: o _ CE(s)
Thailand (2)
Period: 1953-2001 21.364 16.797 None *
Period: 1953-1996 22.426 16.913 None *
Malaysia (1)
Period: 1957-2001 11.267 16,134 None
Period: 1957-1996 15.790 16.221 None
Singapore (1)
Period. 1963-2001 13.070 16.242 None
Period: 1963-1996 7.758 16.373 None
Philippines (1)
Period: 1949-2001 12.294 16.011 None
Period: 1949-1996 10.937 16.080 None
Indonesia (2)
Period: 1865-2001 13.933 17.278 None
Period: 1965-1996 S402 17811 None
NOTES
* denotes reection of the null hypothese of none cow legrating equation agans! the alternative of at mas! one cointagrating egquaton at 5%
significance level Tha reported critical values are onginally obtained from Osterwald Lenum (1692) and are corrected for small sample blas
using & scaling factor proposed in Lheung and Lai (1983, p 317), T/(T-nk) whera T is sample siza, 0 is number of vanables, K is lag length.
The test assumption 15 inear delerministic frend |n the data. The number in | | optimum lag order of VAR(d) which 1s salacted to minimum
the AIC CE{s) = tho cointegrating vectos(si
Scurce. Author s estimation

The results of Johansen's multivariate test reveal that a cointegrating relation does
exist between real GDP and real bank credit in Thailand. However, this is not the case
for other ASEAN founding nations: Malaysia, Singapore, Indonesia and the
Philippines. The above findings are consistent with the Engle-Granger residual-based
approach (Engle and Granger, 1987), and also with the period restriction before the
Asian financial crisis 1997-1998. The estimated long run relations for Thailand bzsed
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on Johansen’s method are LnB, = -6.92 + 1.839LnY, + u, and LnY, = -3.763 +
0.544LnB, + e, for the sample period under study, 1953-2001.

Appendix 4. OLS Estimates of Stationary Series (in First Differences)

The equation (1) and (2) have been re-estimated for Malaysia, Singapore,
Indonesia, and the Philippines using first differenced (detrended) series since the
nonstationary series of volume of bank lending and real GDP variables of these coun-
tries are not cointegrated. The estimated coefficient can be defined as short run ela-
sticity. The results of OLS estimate are reported below:

Table A1: The OLS Estimates Equation (1) (Dependent Vanabie -ALnYt)

S Malaysia Singapore Ind PhIIIppines
ALnB, 0.218°* 0.428° 0.105* 0.184°
Constant 0.037" 0029 ~boes" _ 0.028°
Sample period: 1957-2001 1963-2001 19652001 1949-2001
Adjusted R? 0.082 0.492 0188 0317
Durbin-Watson d 2.043 1.815 1.3 188
LM test: 5.36(3] 2.182[2] 4.84[2]"" 0.772[2]
ARCH test: 1.43[1] 0.006(1) 1.26[1) 0.111]
RESET test 1.34[1) 0.286[1] 0.342[1] 7.04[4]
Jarque-Bera 1.17 981" 203 2.02
CUSUM plot: inside _ inside inside inside

Table A2: The OLS Estimates of Equation (2) (Dependent Variable: - ALnBt)

 Malaysia Singapore Indonesia Philippi
ALnY, 0.475" 1.18° 2018 1.79°
Constant _0.09° 0014 0.01 0.0012
Sample period: ©1957-2001 1963-2001 1965-2001 1949-2001
Adjusted R* 0.082 0.492 0188 0.317
Durbin-Watson d 1.576 2.05 1.29 1.428
LM test 2.012[2) 1.89[1] 1.62[2) 4.914[3)
ARCH test: 0.2921) 1.95(1) 0.187[1] 0.067[1]
RESET test: 0.74[1] 0.02[1] 0.464[1] 3.62{2)
Jarque-Bera 36.58" 9.06°" 11.5* 7.04°
CUSUM plot. inside inside inside inside

NOTES

A is the first differences operator, “p<0.01. “"p<0.05, and **'p<0.1 (] is tha lag for LM. ARCH and RESET mwsis. The inside” means the
cumulahve sum goes inside the area between the two 5% critical lines

Source Author's estimation
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Abstract

The concern of this paper is to investigate the direction of causality relationship
between bank lending and economic growth for the five ASEAN founding economies.
namely. Malaysia, Singapore, Indonesia. Thailand and the Philippines. The study has
adopted time series approach, Granger causality test to examine the demand-follo-
wing hypothesis (economic growth causes bank lending), and supply-leading hypo-
thesis (bank lending causes economic growth). The empirical results show that the
supply-leading hypothesis is supported by Thailand data, and the demand-following
hypothesis is evidenced by Singapore. Other countries (Malaysia. Indonesia, and the
Philippines) fail to support neither supply-leading hypothesis nor demand-following
hypothesis.

JEL Classification: C51, O11, O57
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