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Abstract

The paper examines the dynamic relationship of domestic credit and stock market liquidity on the economic growth of the Philippines
from 1995 to 2018 applying the autoregressive distributed lag (ARDL) bounds testing approach to cointegration, together with
Granger causality test based on vector error correction model (VECM). The ARDL model indicated a long-run relationship of
domestic credit and stock market liquidity on GDP growth. When the GDP per capita is the dependent variable there is weak
cointegration. Also, the Johansen cointegration test confirmed the existence of long-run relationship of domestic credit and stock
market liquidity both on GDP growth and GDP per capita. The VECM concludes a long-run causality running from domestic credit
and stock market liquidity to GDP growth. At levels, domestic credit has significant short-run causal relationship with GDP growth.
As for stock market liquidity at first lag, has significant short-run causal relationship with GDP growth. With regards to VECM for
GDP per capita, domestic credit and stock market liquidity indicates no significant dynamic adjustment to a new equilibrium if a
disturbance occurs in the whole system. At levels, the results indicated the presence of short-run causality from stock market liquidity
and GDP per capita. The CUSUMSQ plot complements the findings of the CUSUM plot that the estimated models for GDP growth

and GDP per capita were stable.
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1. Introduction

The banking sector is an integral part of the Philippine
economy because it plays a key role in providing credit to
achieve long-term economic growth. If credits from banks
are used to purchase productive resources, it helps in
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economic growth and adds to income. In fact, Beck, Levine
and Loayza (2000) confirmed that financial intermediaries
(i.e., banks) positively impact total factor productivity which
feeds through to overall GDP growth.

Likewise, the stock market is an important pillar in
promoting economic growth because it plays a crucial role
in the growth of the industry and commerce which
ultimately affects the aggregate economy (Ho & Odhiambo,
2015). Paudel (2005) confirmed that stock markets, on
account of liquidity, helps firms to quickly raise much
needed funds for investment and growth. Increases in stock
market liquidity are important as they restore the confidence
of investors in the value of information associated with
trading (Rousseau & Wachtel, 2000). As investors are
encouraged by high market liquidity to invest in equities,
increasing the flow of venture capital, such moves would
efficiently allocate resources and hence enhance economic
growth in the long-run. According to Arestis, Demetriades
and Luintel (2001), stock markets make financial assets less
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risky, and gives companies easy access to capital through
equity issues. This leads to improvement in capital
allocation and serves as a channel for economic growth.

Given the key roles provided by banks and stock markets,
their contribution in the economic development of emerging
market economies, such as the Philippines, cannot be
underestimated. Thus, this study fills the research gap about
the dynamic relationship of domestic credit from banks and
stock market liquidity on the economic growth of the
Philippines covering the period 1995 to 2018.

2. Literature Review

2.1. Financial Development-Economic Growth
Nexus: Theoretical Background

The notion that financial market development (i.e.,
banking sector development and stock market development)
may be related with economic growth is not new (Rousseau
& Wachtel, 2000; Beck & Levine, 2003). The most efficient
allocation of capital is achieved with development of
financial markets and letting the market allocate the capital.
But if the financial market is composed of banks only, the
market will fail to achieve efficient allocation of capital
because of the shortcoming of debt finance in the presence
of asymmetric information. Thus, the development of stock
markets is necessary to achieve full efficiency of capital
allocation in an environment with highly liberalize financial
system. While banks finance only well-established, safe
borrowers, stock markets can finance risky, productive and
innovative investment projects. The primary benefit of a
stock market is that it constitutes a liquid trading and price
determining mechanism for a diverse range of financial
instruments. This allows risk spreading by capital raisers
and investors and matching of the maturity preferences of
capital raisers (generally long-term) and investors (short-
term). This in turn stimulates investment and lowers the cost
of capital, contributing in the long term to economic growth
(Caporale, Howells, & Soliman, 2004). Theoretically,
financial market development (i.e., banking sector (w) and
stock market development (x)) causes and predict the future
growth of the economy (y), thus, y = f(x, w).

2.2. Domestic Credit-Economic Growth Nexus:
Selected Evidence from Asia

Few selected studies which attempted to examine the
domestic credit-economic growth link in the context of
Asian countries using panel data are cited here.
Krishnankutty (2011) attempted to see the relationship
between banks credit and economic growth using the panel
data for North East India from 1999 to 2007. The study
found that banks credit to different segments of North East
India does not have much impact on economic growth. The

main reason for this is mainly because of default in payment
and lack of monitoring by the authorities. Bayar (2014)
investigated the role of development of financial sector on
economic growth in 7 Emerging Asian markets (China,
India, Indonesia, Korea, Malaysia, Philippines, Thailand)
during the period 1992-2011 using panel regression. He
found that financial sector development measured in terms
of private credit by deposit money banks and other financial
institutions were statistically significant and had positive
effect on economic growth. In particular, a 1 percent
increase in private credit by deposit money banks and other
financial institutions caused a 4.82 percent increase in the
economic growth in emerging 7 Asian countries during the
1990s and 2000s.

The paper of Rana and Barua (2015) examined the
relationship between financial development and economic
growth using panel data for 5 emerging South Asian
countries - Bangladesh, India, Nepal, Pakistan and Sri Lanka.
Interestingly, they found that domestic credit has no
considerable influence on fostering economic growth which
is generally unexpected. The paper places 3 arguments to
explain these results: 1) the development of South Asian
economies substantially depends on how much and in what
ways government spend its money and still it has greater
influence over private sector investment to foster economic
growth, 2) to finance deficits and development budgets,
governments continue to finance huge sum of fund through
alternative market interventions such as government savings
securities, post-office saving scheme etc. that also pulls the
public savings into the government pocket, and 3) the lack
of effective state machinery and a well efficient financial
system would certainly not allow the economy to function
well. Patra and Dastidar (2018) examined the empirical
relationship between domestic credit and economic growth
for five South Asian (Bangladesh, India, Nepal, Pakistan,
and Sri Lanka) countries over the time period 1990-2015,
using both panel model approach and time series analysis.
They observed the positive but insignificant impact on
economic growth of domestic credit provided by the banks
to the private sector and domestic credit provided by the
financial sector as a whole for South Asian countries. The
results reveal that the impediments for the private firms for
accessing financial capital are still present and that the
government largely drives the investments in these
economies. Similarly, this is indicative of the fact that there
is still a significant room for development for the financial
sectors in these economies.

Some focused their study on the causal link from the
context of individual country specific data. Vaithilingam,
Guru and Shanmugam (2003) investigated the causal
relationship between bank lending and economic growth in
Malaysia. The findings indicate direct causality running
from bank lending to economic growth and an indirect
impact from economic growth to bank lending in Malaysia.
Thus, it can be logically assumed that a rapidly growing
banking sector can play a key role in improving general
economic performance. Caporale, Howells and Soliman
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(2004) uses VAR procedures to examine the causal linkage
between stock market development, bank development and
economic growth. They found that economic growth has a
causal influence on domestic credit in Korea, Malaysia and
Philippines. Rudra, Nishigaki and Hall (2017) examined the
long-run relationship between financial depth, inflation and
economic growth in India and Pakistan using autoregressive
distributive lag bounds testing procedure and vector error
correction modelling approach. The ARDL cointegration
results showed that financial depth measured in terms of
domestic credit to private sector and domestic credit
provided by banking sector were cointegrated with
economic growth. The estimated results of VECM indicate
unidirectional causality from domestic credit to private
sector to economic growth in the case of India. As for
Pakistan, the results also indicate unidirectional causality
from domestic credit provided by banking sector to
economic growth.

Khanal (2007) made a comparative study on banking and
insurance services liberalization and development in
Bangladesh, Nepal and Malaysia on which he pointed out
the continued limited access by the poor and small business
to credit. The results from the econometric analysis suggest
that there is a positive link between economic growth and
financial deepening. Bhusal (2012) analyzed the impact of
policy reforms on financial development and economic
growth in Nepal seemed ineffective due to the inadequate
expansion of commercial banks and their branches in the
rural non-monetized sector, non-performing loans that
discouraged credit allocation. Kharel and Pokhrel (2012)
analyzed the situation of financial structure of Nepal and
they concluded that the banking sector plays a pivotal role in
promoting the economic growth or more growth enhancing
relative to capital market in Nepal. Acharya (2015)
examined the relationship between GDP, domestic credit and
exports of Nepal employing vector autoregressive model
and variance decomposition. Results showed that the
influence of the shock or innovation of domestic credit to
economic growth is almost doubled in the long-run as
compared to that of short-run. In particular, the short-run
shock to domestic credit can cause 2.06 percent fluctuation
in GDP. In the long-run the impulse or innovation or shock
to domestic credit account 4.65 percent fluctuation in GDP
which is almost doubled from the short-run innovation.

2.3. Stock Market Liquidity-Economic Growth
Nexus: Selected Evidence from Asia

Caporale, Howells and Soliman (2004) found a robust
causal relationship between stock market development
measured by share value traded ratio (i.e., market liquidity)
and economic growth. Thus, causality tests indicate that the
share value traded ratio has a causal effect on economic
growth in Korea, Malaysia, and Philippines. Nazir, Nawaz
and Gilani (2010) investigated the relationship between the
stock market development and economic growth in Pakistan

for the period of 1986 to 2008. For this purpose, they used
two measures of stock market development, that is, size and
liquidity. Both variables affected the economic growth
positively and significantly.

Bhattacharya, Bhattacharya and Basu (2019) delves into
the relationship between stock market movements and its
endogenous liquidity parameters using ARDL bounds
testing approach in the Indian context. Accordingly, all the
liquidity measures which are significant in the long-run
analysis are also significant in short-run. The short-run
estimates have the same signs as that of long-run estimates
except for turnover rate. The turnover rate negatively
impacts the stock market in the short run but positively in
the long run. The high-cost structure is inherent in the Indian
stock market, high turnover indicates higher costs which
negatively impacts the stock market in short run but in the
longer period, the cost gets absorbed, and the nature of
association reverses. They emphasized that low market
liquidity may drive up the cost of equity, possibly depressing
business investment and economic activity.

3. Research Methods

3.1. Data and Model Specification

The dependent variable economic growth is measured in
terms of GDP growth (GDPGRW) and GDP per capita
(GDPCAP). The independent variables of this study consists
of domestic credit measured in terms of domestic credit to
private sector by banks (CREDIT) and stock market
liquidity is measured in terms of turnover ratio of domestic
shares (STOCKS). The annual time series secondary data
from 1995 to 2018 for the Philippines were obtained from
the World Development Indicators by the World Bank.

3.1.1. Cointegration Based on

Distributed Lag (ARDL) Model

The Autoregressive Distributed Lag (ARDL) bounds
testing approach to cointegration is preferred because it
provides consistent results for small observations (Pesaran
& Shin, 1999). The ARDL bounds testing approach was
used to examine the long-run cointegration relationship of
domestic credit and stock market liquidity on economic
growth. The ARDL models can be expressed as follows:

Autoregressive
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MODEL 1. GDPGRW, CREDIT, STOCKS

P q
AGDPGRW, = py16pperw + Z Y116ppcrw; AGDPGRW, _; + Z X116DPGRW j ACREDIT,_;
i} i=1 =1
+ zk:l Bi1coperw, ASTOCKS, i + 8116pprw GDPGRW;_y + w116pprw CREDIT, 1 +

P1160Pcrw CSTOCKS 1 + ¢11¢ 1)
P q

ASTOCKS, = ftyzsrocks + ) Vizstocs; SSTOCKS,_ + ) yasrocks; AGDPGRW, . +
i=1 j=1

.
Z Bizsrocks ACREDIT; . + 812570cksSTOCKS, 1 + W12570cks GDPGRW;_1 +

k=1
P12sTocksCREDIT; 1 + 014, @)

P q
ACREDIT; = py3crepir + Z Yiscrepir ACREDIT,_; + Z ®13crepir ASTOCKS,_; +
i=1 j=1

.
Z Biscrepir AGDPGRW;_ + 813crepirCREDIT; 1 + W13crepirSTOCKS, 1 +

k=1
p13CREDITGDPGRWt—1 + Qllt (3)

MODEL 2. GDPCAP, CREDIT, STOCKS

P q
AGDPCAP; = py16ppcar + Z Y116ppcap; AGDPCAP,_; + Z a116ppcap j ACREDIT,_; +
. i=1 =1
Zk=1 Biicopcapy ASTOCKS, i + 8116ppcapGDPCAP,_y + W116ppcap CREDIT, 4 +
P116ppcapCSTOCKS; 1 + @11t 4)

P q

ASTOCKS: = UyzsT0cks + Z Yizsrocks; ASTOCKS,_; + Z ®12STOCKS | AGDPCAP,_; +
i=1 =1

.
Z Biastocksy ACREDIT, i + 812570cksSTOCKS, 1 + w12570cks GDPCAP_; +

k=1
p12stocks CREDIT;_1 +011¢ ®)
p q
ACREDIT, = py3crepir + Z Y13crepir ACREDIT,_; + Z @y3crepir ASTOCKS,_j +
i=1 j=1

T
Z Biscrepiry AGDPCAP;_y + 813¢repirCREDIT;_1 + W13crepirSTOCKS, 1 +

k=1
P13crepir GDPCAP, 1 + Qq4¢ (6)
where: the underlying ARDL model
A = represent change
i = the drift component The null hypotheses are tested using the generalized F-
@, U and Q = are white noise error terms statistics. The test involves asymptotic critical value bounds,
y, and = are short-run coefficients depending on whether the variables are 1(0) and/or 1(1). The

8, w and p = are the corresponding long-run multiplier of critical values for the 1(1) series are referred to as upper
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bound critical values; the critical values for the 1(0) series
are referred to as lower bound critical values (Pesaran, Shin,
& Smith, 2001; Narayan & Smyth, 2005). If the computed
F-statistics are above the upper bound, the null hypothesis of
no cointegration needs to be rejected, indicating evidence of
a long-run equilibrium relationship between the variables,
regardless of the order of integration of the variables. If the
test statistic falls below the lower bound, we cannot reject
the null hypothesis of cointegration, indicating the absence
of a long-run equilibrium relationship. To determine the
order of integration of the series, 1(0) or I(1), this study
employed the Augmented Dickey-Fuller unit root test
(Dickey & Fuller, 1981) and the Phillips-Perron test
(Phillips & Perron, 1988).

We also verified the long-run relationship through the
cointegration test of Johansen (1988). Johansen
cointegration test utilizes trace statistic and max-eigenvalue

MODEL 1. GDPGRW, CREDIT, STOCKS

statistic in order to test whether the series is cointegrated
with another series.

3.1.2. Granger Causality Based on Vector Error

Correction Model (VECM)

The study uses Granger causality test based on vector
error correction model (VECM) to establish the dynamic
causal relations between economic growth, domestic credit
and stock market liquidity. However, the precondition to this
approach is to determine the existence of cointegration
among the above-mentioned variables. After the long-run
equilibrium relationship have been established, the next step
is to examine the short- and long-run Granger causality
between economic growth, domestic credit and stock market
liquidity using the vector error correction model approach:

14 q
AGDPGRW, = Avsgorarw + ) Busgorarw SGDPGRW,_; + > Ciygopoaw ACREDIT,

j=1

j=1

+ Z§=1 Di1¢pperw ASTOCKSt—j + Vigpprw ECM_q + €1, (7)

p

q

ACREDIT, = Ajicrepir + Z Ba1creprr ACREDIT,_j + Z Ca1creprr AGDPGRW_;

j=1

j=1

+ Z§=1 Dy1crEDIT ASTOCKSt_]- + VocrepirECM_q + €3¢ (8)

p

q

ASTOCKS, = Aszisrocks + Z B3isrocks ASTOCKS,_; + Z Cs1stocks ACREDIT,_;

j=1

=1

+ X7=1Ds1s70cks AGDPGRW,_; + V357ocksECMy_1 + &3¢ 9)

MODEL 2. GDPCAP, CREDIT, STOCKS
p

q

AGDPCAP, = Aji6ppcar + Z Bii6ppcap AGDPCAP;_; + Z Ci16ppcap ACREDIT, _;

j=1

j=1

+ 27=1 Di16ppcar ASTOCKSt—j + VigppcapECM_q + €1 (10)

p

q

ACREDIT, = Agcrepir + ) Boscreoir ACREDIT,_j + " Cyrcnpmr AGDPCAP,

j=1

j=1

+ 27=1 Dy1crepir ASTOCKS,_j + Vacrepir ECMy—1 + €5 (11)

p

q

ASTOCKS; = Asisrocks + Z Bsisrocks ASTOCKS,_; + Z Cs1stocks ACREDIT,_;

j=1

j=1

+X7=1D31s70cks AGDPCAP,_j + V3570cksECMy_1 + €3¢ (12)

where:
Ajj, Bjj, Cjj and Dj; = are short-run coefficients
Vi, Vo, and vs = are long-run coefficients

ECM,.; = represents the lagged error term
It can be noted that the estimations of both ARDL and
VECM are sensitive to lag length. We used the Akaike
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information criterion to choose the optimum lag length
(Burnham & Anderson, 2004). Moreover, to establish the
strength of the causal relationships we have also used
generalized impulse response function (Lutkepohl &
Reimers, 1992; Pesaran & Shin, 1998; Awokuse, 2008).

4. Results and Discussion

The empirical results are reported in this section. Table 1
report the descriptive statistics of the variables. Over the
1995-2018 period, GDP growth, GDP per capita, domestic
credit to private sector by banks and stock market liquidity
(turnover ratio of domestic shares) averaged 4.87 percent,
US$1,794.70, 37.42 percent and 21.07 percent, respectively.

Table 1: Descriptive Statistics

Statisti Variables

alstics  "GDPGRW | GDPCAP | CREDIT | STOCKS
Mean 4.87 1794.70 37.42 21.07
Median 5.06 1532.23 36.32 16.11
Maximum 7.63 3102.71 56.46 64.89
Minimum -0.58 957.28 28.69 10.55
Std. Dev. 1.92 803.89 7.77 12.73
Skewness -1.05 0.42 0.77 2.05
Kurtosis 411 1.52 2.75 7.18
Jarque-Bera 5.65 2.90 2.45 34.33
Probability 0.06 0.24 0.29 0.00
Sum 116.87 43072.83 898.13 505.67
Sum Sq. Dev. 85.07 14863646.00 | 1387.96 | 3729.17
Observations 24 24 24 24

In Figure 1, the plots of the variables were presented.
They did not appear to be integrated of I(0) or I(1). To
validate the order of integration, this study used ADF and PP
tests.
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Figure 1: Plots of Variables

4.1. Augmented Dickey-Fuller and Phillips-
Perron Unit Root Tests Results

Table 2 presented the unit root tests results. The tests
results reflect that times series variables, GDP growth
(GDPGRW), GDP per capita (GDPCAP), domestic credit
(CREDIT) and stock market liquidity (STOCKS) have unit

roots in their levels. This is due to the fact that the estimated
ADF and PP statistics cannot reject the null hypothesis of
non-stationarity at a 5 percent level of significance.
However, after first differencing all variables are stationary
at 5 percent and 1 percent levels. Hence, the variables are
integrated in the first order, 1(1).
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Table 2: Results of Unit Root Tests

Test Method
Variables ADF Test PP Test Inference
No Trend Trend and Intercept No Trend Trend and Intercept
Level First Difference Level First Difference
GDPGRW -0.40 -5.85%** -1.13 16.98*** Stationary and I(1)
GDPCAP 3.58 -3.75** 2.98 -3.75** Stationary and 1(1)
CREDIT 2.03 -4.96** 0.30 -15.52%+* Stationary and I(1)
STOCKS -1.19 -7.68*** -1.31 -7.69%** Stationary and 1(1)

***|ndicates statistical significance at a 0.01 level.
**In Indicates statistical significance at a 0.05 level.
I(1): intergrated of order one; I(0): intergrated of order zero.

4.2. Autoregressive Distributed Lag (ARDL)
Model and Johansen Cointegration Results

The above result also points towards the possibility of
cointegration. The ARDL model was utilized to establish the
cointegration as shown in Table 3. When GDP growth is the
dependent variable, the F-statistic of 10.03 was higher than
the critical upper bound of 5.00 at 1 percent significance
level, which indicated a long-run relationship of domestic
credit and stock market liquidity on GDP growth of the
Philippines from 1995 to 2018. When the GDP per capita is
the dependent variable there is weak cointegration as
defected by the calculated F-statistic equals 3.38, which is
greater than the upper critical bound of 3.35 at 10 percent
significance level.

Table 4: Results of Johansen Cointegration Test

Table 3: Results of ARDL Cointegration Test

Model F-statistics
Model 1: GDPGRW, CREDIT, STOCKS 10.03
Model 2: GDPCAP, CREDIT, STOCKS 3.38
Significance
» § Level 10) (1)
Crmcgl I_30unds 10% 263 335
F-statistics 50 3.10 3.87
1% 413 5.00

We also verified the long-run relationship through the
cointegration test of Johansen (1988). Both the trace test and
max-eigen test indicates 3 cointegrating equations at 0.05
level of significance. Therefore, the results confirmed the
existence of long-run relationship of domestic credit and
stock market liquidity on GDP growth and GDP per capita,
from 1995 to 2018 in the Philippines. The results are made
available in Table 4.

Hypothesized Model 1: GDPGRW, CREDIT, Model 2: GDPCAP, CREDIT, Critical Value
Number of STOCKS STOCKS (0.05 level)
Cointegrating Trace Max-Eigen Trace Max-Eigen Trace Max-Eigen
Equations Statistic Statistic Statistic Statistic Statistic Statistic
None** 62.17 33.72 54.48 34.72 29.80 21.13
At most 1** 28.44 15.36 19.76 14.88 15.49 14.26
At most 2** 13.09 13.09 4.87 4.87 3.84 3.83

**denotes rejection of the hypothesis at the 0.05 level.

The normalized cointegrating equations for GDP growth
and GDP per capita were given in Table 5. The equations
show that in the long-run stock market liquidity affect GDP
growth negatively and significantly at 5 percent level. This
negative but significant effect of stock market liquidity can
be attributed to the stock market liquidity creating ability,
that is, liquidity can in fact deter economic growth
(Demirguc-Kunt & Levine, 1996) or possibly depress
business investment and economic activity (Bhattacharya,
Bhattacharya, & Basu, 2019). The cointegrating equation
further indicated that in the long-run domestic credit (0.05
level) and stock market liquidity (0.01 level) have positive
and significant effect on GDP per capita. The coefficient of
domestic credit (-10.63) is positive and significant, implying
that banks efforts of resource mobilization affect economic
growth in the long-run. Moreover, the coefficient of stock
market liquidity (-25.79) is also positive and significant,

implies that stock market development is conducive to long-
run economic growth. A well-organized and active stock
market would help create liquidity that eventually enhances
economic growth for the Philippines.

Table 5: Normalized Cointegrating Coefficients

D(GDPGRW) | D(CREDIT) | D(STOCKS)
1.00 0.06 0.073
(0.07) (0.04)**
D(GDPCAP) | D(CREDIT) | D(STOCKS)
1.00 -10.63 -25.79
(5.88)** (3.06)***

***indicates significance at the 0.01 level.
**indicates significance at the 0.05 level.
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4.3. Granger Causality Based on Vector Error
Correction Model (VECM) Results

Table 6 reports the results of the VECM estimates. The
coefficient of ECM is -1.43 (correct) and its t-statistic is
6.74 with p-value = 0.00 which is significant 0.01 level. A
negative and significant coefficient of the ECM implies
long-run causality running from domestic credit and stock
market liquidity to GDP growth. The speed of adjustment is
1.43, means that the whole system is going back to long-run
equilibrium at the speed 143 percent annually. At levels,
domestic credit has significant short-run causal relationship
with GDP growth (0.05 level). As for stock market liquidity
at first lag, has significant short-run causal relationship with
GDP growth (0.05 level). Therefore, in the short-run,
increases in domestic credit and stock market liquidity
Granger cause GDP growth.

For the long-run causality between GDP per capita,
domestic credit and stock market liquidity the results of the
VECM estimates indicate that the coefficient of the error
correction term of 0.06 is positive (incorrect), however,
significant at 1 percent level. Thus, the results indicated lack
of significant adjustments towards long-run equilibrium in
any disequilibrium situation. Further, at levels the

coefficient of stock market liquidity was 5.04 and significant.

Thus, the results indicate the presence of short-run causality
from stock market liquidity to GDP per capita.

Table 6: Results of ARDL Error Correction Regression

Dependent Variable: GDPGRW

Coefficient t-statistic Prob.
Constant 8.81 6.51 0.00%**
D(CREDIT) 0.24 2.36 0.03**
D(STOCKS) 0.02 0.56 0.58
D(STOCKS(-1)) | 0.08 2.27 0.03**
ECM -1.43 -6.74 0.00***

R-squared = 0.80 Adjusted R-squared =0.75 DW =1.94
F-statistic = 16.65 Probability (F-statistics) = 0.00

Dependent Variable: GDPCAP

Coefficient t-statistic Prob.
Constant 351.88 5.40 0.00%**
D(STOCKS) 5.04 3.30 0.00***
ECM 0.06 4.15 0.00%**

R-squared = 0.55 Adjusted R-squared =0.51 DW =2.36
F-statistic = 12.42 Probability (F-statistics) = 0.00

***ndicates significance at the 0.01 level.
**indicates significance at the 0.05 level.

The stability of the estimated GDP growth model and
GDP per capita model were tested using cumulative sum of
recursive residuals (CUSUM) and cumulative sum of
squares of recursive residuals (CUSUMSQ). Figure 2
suggest that the null hypothesis of stable coefficients cannot
be rejected at the 5 percent level of significance for both
CUSUM and CUSUMSQ tests as the cumulated sum stays
within the 95 percent confidence band. Supporting model
stability, the CUSUM plot implies that the models are not
misspecified and CUSUMSQ plot complements the findings
of the CUSUM plot to suggest no structural change in the
models over time. Thus, the estimated models for GDP
growth and GDP per capita were stable during the 1995-
2018 period.
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Figure 2: CUSUM and CUSUMSQ Plots for Stability Tests
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The use of the generalized impulse response functions
showed the short-run and long-run shock to GDP growth
were insignificant. As for GDP per capita, the short-run and
long-run innovation or shock remained high. The shocks of
domestic credit and stocks market liquidity differs and

remain low in the short-run and in the long-run to influence
the fluctuations of the dependent variables or impulse
receivers (GDP growth and GDP per capita). Figure 3
display the results of the generalized impulse response
functions.
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Figure 3: Generalized Impulse Response Functions

5. Conclusions

The paper examined the dynamic relationship of
domestic credit and stock market liquidity on the economic
growth of the Philippines from 1995 to 2018 applying the
autoregressive distributed lag (ARDL) bounds testing
approach to cointegration, together with Granger causality
test based on vector error correction model (VECM). Using
the ARDL model and cointegration test of Johansen (1988)
this study reached the conclusion that domestic credit and
stock market liquidity have long-run equilibrium
relationship with economic growth (i.e., GDP growth and
GDP per capita). Likewise, the vector error correction model
(VECM) concludes short-run and long-run causality running
from domestic credit and stock market liquidity to economic
growth (i.e., GDP growth and GDP per capita).

The paper validated the beliefs that financial market
development (i.e., banking sector development and stock
market development) significantly affect economic growth.
A policy implication of the above conclusions is that
domestic credit and stock market liquidity can be considered
as key policy variables to generate economic growth for the
Philippines in the short- and long-run periods. Although the
Philippine stock market has improved substantially over the
period 1995-2018, it still faces a wide range of challenges
(i.e., less diversified investor base, lack of competition from
regional counterparts, and a weak legal framework for
financial market development). Likewise, a flexible banking
system encourages easier access to funds by small and
medium enterprises (SMEs) is essential to increasing
economic growth. In particular, policymakers need to focus
more on making credits from banks more accessible and

may look at the stock market liquidity issue more seriously.
Such policy could be supported by continuously promoting a
well-developed financial infrastructure in order to establish
depth in financial services for the Philippine economy.
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