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The role of bank capital on the bank lending
channel of monetary policy transmission: An
application of marginal analysis approach

Thanh Phuc Nguyen'?* and Thi Thu Hong Dinh'!

Abstract: While there is a large body of research on the bank lending channel of
monetary policy transmission and the distributional dependence of this transmis-
sion on bank characteristics, the asymmetric effect of bank capital on monetary
policy—bank loan supply nexus has been ignored. To fill this void, the new post-
estimation approach of marginal analysis based on the two-step system-GMM
methodology is conducted for the dynamic panel data of Viethamese commercial
banks covering the period of 2007-2020. The results confirm the inertia related to
loan growth and the presence of a monetary policy bank lending mechanism, which
is robust across a series of monetary policy instruments and the approach of
variable exclusion from the baseline model. In addition to previous empirical evi-
dence on less sensitivity of well-capitalized banks to tightened monetary policy, this
study shows the specific range value of bank capital that monetary policy stance
has no impact on bank loan supply in a time of monetary restrictions. Furthermore,
better capitalized banks could take more advantage of the expansionary monetary
policy by lending more. The relevant policy recommendations for policy-makers are
also provided to the best practice of monetary policy implementations considering

these asymmetric effects.

Subjects: Macroeconomics; Econometrics; Banking
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PUBLIC INTEREST STATEMENT

Current paper addresses the different response of
bank loan supply to the shocks of monetary policy
depending on various levels of bank capital, which
remains scarce in previous studies. Among finan-
cial indicators, the capital level of banks plays

a critical role in maintaining lending activities and
a buffer for bank’s stability. This study gives rise to
paying much attention to the differentiated
impact of bank capital on the well-established
bank lending channel of monetary policy pass-
through. Specifically, well-capitalized banks evi-
dently benefit by lending more in periods of
monetary policy loosening; however, these banks
also show different responses of lending beha-
viors to monetary restrictions according to their
different capital levels. In addition, we provide

a detailed description for the marginal analysis in
an attempt to encourage further research
employing this approach in the topic of monetary
policy transmission in bank-level data.
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1. Introduction

The banking system holds a critical position in economic development by providing valuable
financial resources as the form of bank lending finance for firms and households in developing
countries (Sanfilippo-Azofra et al.,, 2018).} In addition, the role of credit supply by banks is quite
important to have proper understanding of the impact of monetary policy on the economic
environment (Cantero-Saiz et al., 2014). Accordingly, the shocks caused by central bank’s mone-
tary policy implementations could considerably affect the growth of loan supply, owing to the
constrained access to the loanable funds (Ben & Blinder, 1988). This mechanism that monetary
policy works is called the bank lending channel of monetary policy transmission (Altunbas et al.,
2002; Gambacorta, 2005; Kashyap & Stein, 1995a).2 For example, in a time of monetary restric-
tions, bank reserves and deposits tend to reduce, and the increased borrowing cost and difficulties
in raising capital from external sources could reduce the lending ability of banks (Bashir et al.,
2020). On the contrary, monetary policy loosening could stimulate the level of lending when banks
have the opportunity to get access to banks’ loanable funds.

There has been an increasing debate about the response of bank loan supply to the shift of monetary
policy depending primarily on bank’s characteristics (Altunbas et al., 2010; Kashyap & Stein, 1995b,
2000; Kishan & Opiela, 2000, 2006; Peek & Rosengren, 1995). Among these bank’s balance sheet items,
bank capital is of great research interest in the aftermath of the financial crisis in the period 2007-2008
(Louhichi & Boujelbene, 2017) due to the vital role of bank capital that plays in creating sufficient capital
buffers and stable financial resources, thereby maintaining and extending banks’ lending activities
(Dang et al., 2021). In addition, bank capital has paid much attention because of its important role in
sustaining lending during the crisis period and the new reforms on regulatory requirements of bank
capital through the adoption of the Basel Accords (Sdiz et al., 2018). There is mounting literature on the
distributional effect of bank capital on monetary policy pass-through via the bank lending mechanism;
that is, bank capital has an implication in overcoming the decrease (increase) in bank loan supply
caused by monetary tightening (loosening). The response of bank loan supply to both regimes of
monetary policy shocks (i.e., monetary loosening and tightening) depending on various levels of bank
capital has yet to be addressed sufficiently, especially in emerging markets. These asymmetric effects of
bank capital on monetary policy transmission through the bank lending mechanism are our main focus.

Monetary policy transmission via the bank lending mechanism could respond differently across
countries relying on the structure and efficiency of a country’s economic and financial system (Rashid
et al., 2020). The relevance of the bank lending channel is rather limited in developed countries, such
as the United State and Euro zone where it has a developed capital market (Sanfilippo-Azofra et al,,
2018). Contrary to developing and developed countries, Vietnam, with several unique features of
a typical emerging market, needs to be taken into consideration. First, after the implementation of
the economy’s reform in 1986, Vietnamese banking system has experienced several reform
programmes? related to recapitalization and deregulation (Vu & Nahm, 2013). Among these reforms,
regulatory bank capital is of great attention by policy-makers to assure the stability of the banking
system, leading to changes in the implication of bank capital on the pass-through of monetary policy
via the bank lending mechanism. Second, Vietnam, considered as a small open economy, has an
under-developed financial market, leading to the fact that the economic agents depend mainly on
the financing capital of the banking system. This specific economic framework could make monetary
policy pass-through more efficient (Saxegaard, 2006; Vo & Nguyen, 2014). Third, in the aftermath of
the financial crisis 2007, especially the peak of non-performing loans in 2012, there are a series of
interest rates in navigating the credit supply and economic development by the State Bank of

Page 3 of 40



Nguyen & Dinh, Cogent Economics & Finance (2022), 10: 2035044 O‘ZK;' Cogent oo economics & ﬁ nance
https://doi.org/10.1080/23322039.2022.2035044

Vietnam (SBV). In particular, interbank interest rate, refinancing rate, rediscount rate, and lending
rate are simultaneously adopted to achieve various macroeconomic objectives (Dang et al., 2021).

There are a number of studies investigating the impact of monetary policy in Vietnam. For
example, Van Hai and Trang (2015) using a VAR approach to investigate the implications of
monetary transmission in Vietnam’s scenario. The findings show that the fluctuation in aggregate
output could be affected by the variation in money demand and interest rates. Anwar and Nguyen
(2018) employing quarterly data for the period of 1992-2010 indicate that the Vietnam economy is
relatively more prone to changes in foreign impulses, exchange rate, and interest rate. These
studies utilize the aggregate data based on the approach of time-series estimation to test the
existence of monetary policy pass-through, which could naturally not determine the role of bank-
specific characteristics on monetary transmission via the bank lending channel.

Additionally, several studies address the bank lending channel of monetary policy transmission.
For example, Vo and Nguyen (2017) using a VAR model for monthly data of the period of 2003-
2012 show the presence of the bank lending mechanism of monetary transmission. To take
a further step, Dang et al. (2021) investigate the role of bank diversification on the potency of
the monetary pass-through bank lending mechanism, suggesting that the involvement of non-
traditional operations could make the monetary transmission less efficient. However, these studies
ignore the impact of monetary pass-through on bank loan supply relying on differentiated values
of bank capital. Accordingly, this study could not exploit the benefits of continuous variables to
address monetary policy pass-through via bank capital depending on both monetary loosening
and tightening. Therefore, the asymmetric effects of monetary policy transmission via the bank
lending mechanism across the different levels of bank capital are under-explored in the context of
the emerging market like Vietnam. This research is also conducted to fill this void.

This study covers a comprehensive sample of 30 commercial banks in Vietnam over the period of
2007-2020. The two-step system-GMM estimator is performed to address the endogenous issue and
unobservable heterogeneity. The findings indicate the persistence of bank loan supply and the existence
of monetary policy transmission through the bank lending channel in Vietnam. Since the changes in the
levels of bank capital could affect the association of monetary policy tools with bank loan supply, the
unique marginal analysis together with the plot illustration is also employed to test the asymmetric
impact of bank capital on the pass-through of monetary policy, providing a rich insight into the impact of
monetary policy on bank loan supply depending on the differentiated level of bank capital. Specifically,
there exists the range values of bank capital where the monetary policy has no effect on bank loan
supply. Taking a step further relative to previous studies, well-capitalized banks could benefit more from
lending extension in the monetary loosening. These findings could facilitate the decisions of policy-
makers on taking into account the level of bank capital in an attempt to stimulate the bank loan supply
based on the asymmetric effects of monetary policy in the contractionary and expansionary periods.
Furthermore, it is important to interpret which levels of bank capital the bank lending mechanism of
monetary policy is strengthened so that the decisions for monetary policy could be more effective.

Current study could make profound contributions to the extent of literature for several reasons.
First, given the multi-dimensional nature of interest rates in Vietnam,* this study utilizes a variety
of instruments representing monetary policy (i.e., including lending rate, refinance rate, rediscount
rate, and interbank interest rate), instead of focusing only on short-term money market rate which
is commonly employed in previous studies (Altunbas et al, 2010; Leroy, 2014; Matousek &
Solomon, 2018; Olivero et al.,, 2011; Sdiz et al., 2018). Indeed, there are very few research papers
in Vietnam on monetary policy transmission using such a wide range of monetary proxies to
represent the simultaneous adoption of monetary policy by the SBV.
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Second, prior studies have commonly applied the macroeconomic time series to test the pre-
sence of bank lending mechanism of monetary policy pass-through (B. Bernanke, 1990c;
B. B. Bernanke & James, 1990; Hoshi et al, 2007; Kashyap et al., 1992; Oliner & Rudebusch,
1993). However, the approach of using aggregate data receives much debate because of the
identification problem as it is hard to separate the changes in bank loan supply due to the
fluctuations in the demand side or supply side.> More recently, the bank-level data has been
utilized to address the cross-sectional heterogeneity bias relying on the differences of bank
idiosyncratic characteristics. Therefore, the micro-level data are employed in this research to
test the main role of bank capital on the monetary policy pass-through via bank loan supply.®

Third, to the best of our understanding, this is the first empirical research focusing on the asym-
metric impact of bank capital on monetary pass-through via the bank lending mechanism in an
emerging market. Apart from most previous studies testing the impact of monetary policy on bank
lending at a certain figure of bank capital, this study allows all the possible values (that bank capital
could obtain) in the primary purpose to examine the bank loan reaction to the monetary policy
regime conditioned by different values of bank capital. The treatment of marginal effects with the
squared interaction term is performed in baseline model, leading to more correct interpretation for
policy practitioners and banking regulators of how bank capital could shape the impacts of monetary
policy on lending channel in the periods of tightening and loosening regimes.”

Finally, one of the main drawbacks of previous studies on the role of bank capital in monetary policy
transmission is that it mainly focuses on categorical variables to classify the levels of bank capital (i.e.,
low or well capitalization; Altunbas et al., 2002; Gambacorta, 2005; Gambacorta & Mistrulli, 2004;
Kishan & Opiela, 2000, 2006). This approach could limit the proper understanding of the results using
these categorical variables and makes it impossible to compare differences between objects in the
same group.® Although there is mounting research on the usage of continuous variables to yield the
interaction term of monetary policy and capital (Ehrmann et al,, 2003; Gambacorta & Marques-
Ibanez, 2011; Jimborean, 2009; Jiménez et al., 2012), this product term is not exploited to its full
potential yet. Therefore, this study contributes to literature by extracting all information from the
product term of continuous variables based on marginal effect analysis together with the plot chart
construction, which is largely limited in empirical studies.

Following this introduction, the rest of this paper is constructed as follows: Section 2 provides the
literature review on the bank lending channel of monetary policy transmission and the asymmetric
effects of monetary policy contingent on bank capital. Section 3 presents the model, econometric
estimation method, and data description. Section 4 focuses on the empirical findings and discus-
sion, followed by conclusion of the paper in Section 5.

2. Literature review and hypotheses development

2.1. Literature on the existence of the bank lending channel

Monetary transmission via the bank lending channel is a well-established topic of interest from
researchers and policy-makers (Khan et al., 2016). It does not come as a surprise, therefore,
a strand of literature focuses largely on the existence of bank lending mechanism of monetary
policy pass-through.? In an earlier study of monetary policy pass-through via bank lending, Ben
and Blinder (1988) mentioned three assumptions to maintain the existence of bank loan responses
to changes in monetary policy: (i) bank loan supply and bonds could not perfectly substitute for
each other; (ii) policy-makers could make adjustment in the credit supply of financial intermedi-
aries; and (iii) there is the existence of imperfectly adjusted prices in order to remove the problem
of monetary neutrality. Drawing on these assumptions, a decrease in the supply of bank loans
could distort the investment, leading to aggregate demand reduction.
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The motives for the changes in bank loan supply affected by the monetary policy stance could
stem from several aspects relating to the accessible loanable funds. Accordingly, bank loan supply
could be affected by restrictive monetary policy due to the limited access to deposit’s availability
from bank reserves constrained by the central bank (Kashyap & Stein, 1995a). Furthermore, deposit
yields could be reduced relative to other assets in the period of monetary restrictions, thereby
decreasing the household’s holding behavior of these funds (Kishan & Opiela, 2000). Due to the
important role played by deposit funding for banks, a decrease in bank loan supply is followed by
the deposit reduction that comes from the monetary tightening. On the other hand, financial
frictions could be significantly reduced due to the monetary expansions, leading to the increase in
the loanable assets (Gibson, 1997). Moreover, low interest rates caused by loosening monetary
policy could bring the reduction into the bank risk portfolio, resulting in the relaxed credit stan-
dards and hence the increased loan supply.

Additionally, inaccessible external finances (especially market-based fundings) caused by
monetary policy impulses could be one of the most critical factors inducing the bank loan reduction.
The consequences of monetary policy could raise the risk awareness of these banks, deteriorate
banks’ balance sheets, and increase the market funding cost (Disyatat, 2011), thus resulting in the
changes in loan supply of banks. Therefore, the banking system is considered as a critical conduit in
the monetary policy pass-through. This is more pronounced in the context of emerging markets
where the important role of central banks could be represented and the economic agents are greatly
reliant on the credit from banks (Vo & Nguyen, 2014). Based on these theoretical explanations and
empirical arguments, we expect the existence of monetary policy transmission in Vietnam; that is, the
monetary policy has a negative impact on bank loan supply. The following hypothesis is stated as:

H1: The monetary policy pass-through exits through the bank lending channel.

2.2. Balance sheet items, bank capital and monetary policy transmission via the bank
lending channel

There has been a great deal of attention in the role of banks’ financial strength on the monetary
policy pass-through via bank loan supply. The size, liquidity, and capital of banks are among the
dominant indicators affecting the effectiveness of monetary policy stance (Kashyap & Stein,
1995a, 2000; Kishan & Opiela, 2000, 2006). Other papers consider the market competition or
market concentration in determining the reaction of banks to monetary policy shocks (Adams &
Amel, 2011; Olivero et al.,, 2011). More recently, risks of credit sources and the country’s sovereign
are taken into account in analysis of the bank lending mechanism (Altunbas et al., 2010; Cantero-
Saiz et al, 2014). As a whole, these studies report that due to the constrained accessibility to
funding, there is less sensitivity to monetary policy shocks in banks with larger, more liquid, less
poorly capitalized, higher credit risk, operating under more competitive banking systems and in
economies with lower sovereign risk. More recently, Gomez-Gonzalez et al. (2020) suggest the
response of bank lending activities to monetary policy shocks depending on banks’ financial
structure and investigate an asymmetric impact in which the bank lending channel is greater in
times of monetary contraction than in times of monetary growth.

Among the proxies representing banks’ financial strength, bank capital has been regarded as the
primary factor determining the adaptive response of bank loans to monetary policy shocks. Several
studies display the role of bank capital on the bank lending channel of monetary policy transmis-
sion; however, the empirical findings are relatively inconclusive. Empirical research in the United
States finds that bank lending of poorly capitalized banks is considerably influenced by monetary
restrictions (Kishan & Opiela, 2000; Peek & Rosengren, 1995; Van den Heuvel, 2002).1° In addition
to this perspective, Kishan and Opiela (2006) indicate that monetary expansion shows no impact
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on bank lending extension. To highlight the importance of bank capital role, Bashir et al. (2020)
suggest that banks with larger assets’ base or well capitalization are better insulated against the
changes in monetary policy shocks; hence, the bank lending mechanism of monetary policy pass-
through could be weakened by banks with strong balance sheet strength. Other studies suggest
that bank capital does not affect the lending activities of European banks during the period of
contractionary monetary policy. Accordingly, possibly due to the problem of asymmetric informa-
tion, banks would use capital to cushion the financial problems, rather than for lending purposes
(Ehrmann et al., 2003; Gambacorta & Marques-Ibanez, 2011; Jimborean, 2009).

As compared to banks with well capitalization, under-capitalized banks could reduce their
lending during the period of monetary tightening, owing to the following two reasons. First, poorly
capitalized banks might face the severe problems related to information asymmetry and moral
hazard and are perceived as high risk by the market. As a result, it is difficult to access external
capital for these banks (Jayaratne & Morgan, 2000). Second, the monetary tightening through the
increase in interest rates affects the cost of capital, thereby reducing profits and bank capital. This
induces under-capitalized banks to reduce lending to a greater extent to reduce the risk of capital
loss in the future (Bolton & Freixas, 2006).

Despite numerous studies that have addressed the role of capital in monetary policy
transmission through the bank lending channel, little is known about the asymmetric impact
of bank capital on the response of bank loan supply to monetary policy shocks, especially in
emerging markets. Kishan and Opiela (2006) indicate that monetary policy pass-through via
the bank lending channel is different between the two regimes of monetary policy, i.e., the
monetary restriction and expansion. In this regard, less capitalized banks will be more affected
by contractionary monetary policy and benefit less from expansionary monetary policy than
well-capitalized banks. Based on the sample of European banks in developed countries, Sdiz
et al. (2018) indicate that the impact of monetary policy on bank loan supply is significantly
negative, irrespective of any level of bank capital; however, well-capitalized banks could get
more benefit from monetary loosening since these banks could expand lending more than
those with under capitalization. In other words, banks with different values of capital could
respond differently to both regimes of monetary policy, such as monetary tightening and
loosening. Therefore, we expect that the differential impact of each regime of monetary policy
stance through the bank lending channel could be dependent on the different levels of bank
capital, thus leading to hypotheses as follows:

H2a: There is less response of well-capitalized banks to restrictions under monetary policy loosening.
H2b: There is more response of well-capitalized banks to expansions under monetary policy
tightening.

3. Methodology

3.1. Baseline econometric model

Adapted from the original models on the approach of Kashyap and Stein (1995b), Kishan and
Opiela (2000), Kishan and Opiela (2006), Altunbas et al. (2002), Gambacorta and Mistrulli (2004),

and Sanfilippo-Azofra et al. (2018) for testing the impact of monetary policy and loan growth of
banks, the baseline model is as follows™®:
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Aln(loans),_’t = fo + p1AIn(loans); ;4 + poAir + p3CAP; 1 + B, (Al x CAP;;_1)+
PsSIZE; ;1 + Pe(Ai * SIZEj;_1) + p7LIQ;1_1 + Pg(Air * LIQj_1) + PoLLPjr_1+ (1)
ﬂlO (Ait * LLPin,l) + ﬂnMCi‘t—l + ﬁlz (Ait * MCi,t—l) + ﬂBGDPGt + &t

Specification (1) captures the reaction of bank loan supply to monetary policy shocks after controlling
the impact of individual bank characteristics, the banking market structure and the macroeconomic
factor. In this specification, the dependent variable, Aln(loans);, captures the loan supply growth for
bank i in year t relative to year t-1. In accordance with previous research such as Sdiz et al. (2018),
Sanfilippo-Azofra et al. (2018), and Dang and Nguyen (2020). The lagged dependent variable,
Aln(loans);,_, is employed to remain the persistence of loan growth.?? To capture the Vietnam
framework of diverse monetary policy instruments, the multiple proxies for monetary policy stance,
Ait, are employed including the lending rate, Vietnam interbank interest rate, refinance rate and
rediscount rate.’® Accordingly, the SBV has adopted simultaneous consonance of these policy tools to
set the appropriate interest rate in responses to macroeconomic circumstances.'* The first different
form of these policy interest rates are included to capture the monetary policy regime in which the
interest rate increased, implying the tightening regime followed by the reduction in the growth of
bank supply and vice versa (Dang, 2020; Sdiz et al., 2018).

3.2. Control variables

There are several well-accepted control variables in the interest rate—bank loan supply relation.
Specifically, CAP represents the proportion of total equity over total assets; SIZE is the natural
logarithm of total assets; LIQ is the cash and deposits divided by total assets; LLP stands for credit
risk, calculated by the loan loss provision divided by gross loan. To address the endogenous issue,
the one-period lagged form of these bank characteristics are incorporated based on the studies of
Kashyap and Stein (1995b) and Cantero-Saiz et al. (2014). Furthermore, the interaction terms
between the proxies for monetary policy (Ai) and control variables for bank idiosyncratic char-
acteristics are included to reflect the banks’ reaction to monetary policy conditioned by its capital,
size, liquidity and credit risk. In this regard, the banks with less capital, small size, low liquidity, and
high credit risk are more sensitive to the shocks of monetary policy stance (Altunbas et al., 2010;
Gambacorta & Marques-Ibanez, 2011; Kashyap & Stein, 2000). In other words, the impact of
monetary policy on bank loan supply is weakened by large, more liquid, less poorly capitalized
and low-risk banks. In model (1), the coefficients on bank characteristics such as ,, ¢, s, and B
represent the responses of bank loan supply to the shocks of monetary policy under the different
bank-specific characteristics. ¢;; is an idiosyncratic error term.

Market concentration (MC) is calculated based on the approach of the Herfindahl Index pertain-
ing to the total assets, which implies the market concentration (Sdiz et al., 2018). The variable
GDPG represented by the annual growth rate of gross domestic product captures the conditions of
the macroeconomic environment and loan demand. A large number of research studies have
investigated the association of allocation structure in bank loan supply with the economy’s
business cycle in which the economic growth could make a positive impact on bank lending
(Bertay et al., 2012; Davydov et al., 2018; Zins & Weill, 2018). All studied variables are reported
in Table 1.

3.3. Normalized procedure for bank’s characteristics

Given the approach of Ehrmann et al. (2003), Gambacorta (2005), and Jimborean (2009), to have proper
understandings of the interaction terms between monetary policy tools and bank characteristics,
variables controlling for bank characteristics are normalized in regard to the mean value of all banks
in studied sample.
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To be specific, each bank’s total assets is normalized by subtracting the natural logarithm of
total assets for each bank from sample averages. In addition, other individual bank idiosyn-
cratic characteristics, i.e., capitalization, liquidity, and credit risk are normalized by subtracting
from the sample average for every single period and over the whole period. The normalization
of bank individual characteristics aims to its summation equal to zero across the entire sample;
hence, the parameter f, is straightforwardly interpreted as the impact of monetary policy for
the average bank (Akinci et al.,, 2013; Ehrmann et al., 2003; Gambacorta, 2005). In addition,
this normalized approach could eliminate a trend in size over the entire period and over every
single period (Yang & Shao, 2016). Moreover, the marginal effect analysis could benefit from
this normalization procedure by removing these normalized variables from the derivative of
specification (1) with respect to monetary policy (Sdiz et al., 2018). These variables are adopted
in the following forms:

N .
SIZE;; = logA;; — 2i-1 logAie .
N
Lt ZI:1 (vazl <;Lﬁ) /Nt>
HO =™ T (3)
i,
i ZT: ZN: i /Nt
CAP;, = Bir &t 1( i 1<Au> ) .

Ait T

Table 1. Summary of the studied variables

Variable Description Source

LG The lagged one-year of bank loan | Bank’s audited financial reports
supply and author’s calculation

ALEND Lending rate International Financial statistics of

International Monetary Fund

AREFI Refinance rate State of Bank Vietnam

AREDI Rediscount rate State of Bank Vietnam

AVNIBOR Vietnam interbank interest rate State of Bank Vietnam

CAP The proportion of bank capital over | Bank’s audited financial reports
total assets and author’s calculation

SIZE The natural logarithm of total Bank’s audited financial reports
assets and author’s calculation

LIQ The ratio of cash and deposits to | Bank’s audited financial reports
total assets and author’s calculation

LLP The loan loss provision divided by | Bank’s audited financial reports
gross loan and author’s calculation

MC Herfindahl Index with respect to Bank’s audited financial reports
total assets and author’s calculation

GDPG The growth rate of gross domestic | World Development Indicators
product (WDI)
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Pie P (2,,\1:1 (%r;s,t) /Nt>

LLPie = Loans;; T

(5)

where L;;, Ejt, Ait, Pit, and Loans;; are cash and deposits, total equity, total assets, loan loss
provisions, and total loans, respectively. N; denotes the number of banks in the studied sample.

3.4. Marginal effect of monetary policy

The previous studies indicate that with the various values of bank capital, the monetary policy could
vary during the periods of monetary tightening and loosening (Kishan & Opiela, 2006). Therefore, to
capture the sufficient information in the marginal impact of monetary policy on the bank’s loan
supply in relation to different levels of bank capital, the squared interaction term between continuous
variables, (Ai; * CAP;;_1)?, including monetary policy instruments and bank capital are incorporated
into model (1) to obtain the main purpose of this research, forming the main research model*>:

Aln(loans);, = po + p1Aln(loans);, 1 + BoAit + B3CAP; 1 + Bi (Al x CAP;¢ 1)+
ﬂs(Ait * CAP,’ﬁt_l)Z —+ ﬂ6SIZE,"t_1 —+ ﬂ7 (Alt * SIZE,'_t_1) + ﬂgLIQ,’\t_l —+ ﬂg (Alt*
LIQit—1) + P1oLLPit_1 + P11 (Ait % LLP;_1) + f1,MCi_1 + a3 (Ade % MCie_q)+
P14GDPGt + &

(6)

The marginal effect of monetary policy on the growth of bank loan supply will rely on the value of
bank capital. Hence, to obtain the appropriate interpretation of the marginal effect of monetary
policy and capture this marginal effects, the derivative of specification (2) in terms of monetary
policy instruments is taken as follows:

dAln(loans); , . 5
—on, Py + Py * CAP;t_1 + 2f5 + Ait(CAP;t_1)" + 7 % SIZE;t_1 + Pg * LIQjt_1 + P11

*LLPjt 1 + f13 % MCiy 4 (7)

As the normalized form of CAP, SIZE, LIQ, and LLP with regard to its mean value, the marginal
effect specification for an average bank is rewritten as follows*®:

OAln(loans);,

AT = Py + 25 * Ait(CAP;t_1)* + fr3 # MCiy 1 (8)
It

The marginal effect of specification (8) relies on the levels of monetary policy instruments; hence,
two scenarios of monetary policy regime (i.e., tightening and loosening state of monetary policy)
are separated to test the asymmetric effect between the contractions and expansions of monetary
policy.}” Accordingly, in the contraction regime of monetary policy, the fall in bank loan supply
driven by the increase in interest rate could be less affected for banks with more capital.
Furthermore, the increase in loan growth because of a loosening monetary policy could be
amplified for more capitalized banks. Therefore, banks with more capital are not sensitive to the
restrictive monetary policy and take more advantage of loosening monetary policy (Kishan &
Opiela, 2006), leading to expectation of the positive coefficient fs. The confidence intervals to
test the significance of the marginal effect coefficient could follow the calculation as reported in
Appendix C.

3.5. Econometric estimation
The proposed equation (2) is estimated by employing the approach of two-step system-GMM for
the dynamics of panel data model, which is suitable for the data with large cross-sectional

Page 10 of 40



Nguyen & Dinh, Cogent Economics & Finance (2022), 10: 2035044 *;‘ Cogent oo economics & ﬁ nance
https://doi.org/10.1080/23322039.2022.2035044

observations (N) and small time length (1).28 System GMM is characterized by the simultaneous
estimation of levels and differences. Specifically, the difference equation uses the lagged values as
the instruments, whereas the level equation employs the first-different lagged values as the
instruments (Nguyen et al, 2020; Roodman, 2009). This method captures the circumstances
when explanatory indicators are not closely exogenous and may be associated with prior and
current error terms, and where the prevalent problems of autocorrelation, heteroskedasticity, and
time fixed effects are present. Furthermore, this approach could address the biases related to
inclusion of the lagged dependent variable and the endogenous issue among explanatory vari-
ables. More specifically, the nexus between bank lending and monetary policy could be hampered
by the issue of endogeneity. Monetary policy could have an impact on bank loan supply; however,
the banking system could influence the decisions of monetary policy implementation (Cantero-Saiz
et al,, 2014; Gambacorta & Marques-Ibanez, 2011).

There are a large number of studies employing GMM estimator such as Chen et al. (2017),
Mamatzakis and Bermpei (2016), Matousek and Solomon (2018), Bashir et al. (2020), Ehrmann
et al. (2003), and Bhaduri and Goyal (2015) rather than other approaches. First, two-step estima-
tion process could offer more robust results than the one-step approach?® and also deal with over
instruments by fitting the instruments’ lags (Roodman, 2009). Second, the S-GMM approach is
more efficient than the first-difference GMM because it could allow including the lagged dependent
variable as an explanatory variable in order to capture the dynamic modeling nature, address the
individual specific effects, and deal with the endogeneity of explanatory variables. Third, the two-
stage least squared (2SLS) estimation shows no robustness due to unknown heterogeneous
characteristics which is effectively addressed by the use of two-step GMM (Bashir et al., 2020).

It is critical to note that the instruments are assured not to exceed the number of groups in the
panel.2® Furthermore, two post-estimation diagnostic checks should be conducted to test the
validity of the research regression framework: the Hansen test for validity of instruments and
Arellano-Bond test for the presence of residuals’ second-order correlation with error terms. For the
latter, the AR(1) and AR(2) values are employed to test the presence of the first-order serial
relation and second-order relation to the error term.

3.6. Data descriptions

The study’s sample comprises 30 Vietnamese commercial joint stock banks covering the period of
2007-2020.%* The rationale of including only the commercial banks in the research sample is to
alleviate the potential bias because of heterogeneous goals and operations arising from the
different types of banks (Wang & Luo, 2021). Annual bank-level data®? of the balance sheets
and income statements are collected from the Bankscope database in comparison with the
audited financial reports to check the data accuracy. The filtering criteria involve the elimination
of banks without the five consecutive years of financial reports.?® Furthermore, banks involving the
mergers or acquisitions in the studied period are excluded.?* For data of macroeconomic variables,
the growth of gross domestic product information is sourced from World Development Indicators
(WDI). The final sample includes 409 observations, accounting for approximately 90% of the
Vietnamese banking sector’s total assets in any given year. Before making regression treatment,
the winsorizing process is adopted for the micro-level variables at 2.5% and 97.5% of the interval
levels to insulate potentially negative consequences of the extreme values.?®

We do not use the subsamples according to the bank’s balance sheet items in our manuscript for
several reasons. As noted in previous studies, two approaches have been used in the empirical
research for investigating the bank lending mechanism. One approach is to separate banks by size,
capitalization and liquidity (Altunbas et al., 2002; Kashyap & Stein, 1995a, 2000; Kishan & Opiela, 2000,
2006). This approach needs a large number of banks, which is not an issue for the developed markets
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with sufficiently available data (Herydn & Tzeremes, 2017). The other approach is to employ a panel
data model that facilitates the response of bank loan supply to monetary policy shocks to become
reliant on the bank-specific characteristics, as discussed in Ehrmann et al. (2003). This approach avoids
the above problem associated with the number of banks, and this is therefore used in our paper.

Table 2 shows the descriptive statistics for all studied variables. In the studied period, the annual
growth of loan supply of banks is large, reaching the average value of 33.6%; meanwhile its
standard deviation is high at 58.9 percentage point. The level of bank capital shows a wide
range of the value distribution from 4.3% to 26.6% with the mean value of 10.2%, indicating
a given level of safety for banks’ operation in Vietnam. The wide fluctuation of the values of other
individual bank characteristics (i.e., SIZE, LIQ, and LLP) in terms of standard deviation and extreme
figures imply the heterogeneous features among banks to obtain reliable results. In addition, the
average value of the concentration measure is 0.097, showing a relatively high level of concentra-
tion in the Vietnam commercial banking system. With regards to monetary policy tools, the high
standard deviation values and the wide range of extreme values show the considerable interven-
tion of the central bank into the market.

Table 3 shows the correlation matrix for all studied variables, which captures the overall picture of
the link among variables. The correlation for each pair of explanatory proxies is less than 0.8,2°
supporting no evidence of potentially severe multicollinearity in regression estimation. Similar to
Dang et al. (2021), all indicators for monetary policy are highly correlated with each other, suggesting
the simultaneous implementation of multiple monetary policy tools to achieve the monetary objec-
tives. Due to high correlation, these instruments of monetary policy are treated in separate regressions.

4. Empirical findings and discussion
4.1. The existence of the bank lending channel
Tables 4-7 show the regression estimation results for the impact of multiple monetary policy tools on

bank loan supply varied with the different levels of bank capital. In each table, the model (a) aims to
regress the bank loan supply on its lagged form, bank capital and quadratic interaction term between

Table 2. Descriptive statistics among variables

Variables Mean Std. Dev. Min Max
LG 0336 ' 0.589 ' ~0.492 ' 2.951
AVNIBOR -0.003 0.029 -0.053 0.061
AREFI -0.002 0.026 -0.040 0.053
AREDI -0.002 0.028 ~0.044 0.058
ALEND ~0.003 0.027 ~0.057 0.046
CAP 0.102 ' 0.051 ' 0.043 ' 0.266
SIZE 11.24 1.26 8.68 13.89
LIQ 0.200 0.103 0058 0.506
LLP 0.007 ' 0.007 ' 0.000 ' 0.039
MC 0.097 0010 0.082 0.120
GDPG 0.060 0011 0.029 0071

Note: For the comprehensive interpretation, the descriptive statistics of control variables such as CAP, SIZE, LIQ, and
LLP are shown in the standard form before the normalization. The definitions for all variables are reported in Table 1.

Source: Author’s calculation
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bank capital and monetary policy instruments. The control variables and its product term with
indicators of monetary policy are sequentially included in model (a), turning into model (b), (c), and
(d), respectively. The final column, Model (e), reflects the sufficient variables illustrated in specification
(2). The approach of variable inclusion is employed to investigate whether the bank lending—
monetary policy instrument nexus is robust, regardless of controlled variables added.?’

In all models across all tables, AR(1) and AR(2) values are statistically significant and insignificant,
respectively. This implies that there is the absence of first-order serial correlation with residuals and
the presence of second-order serial association with the error term. Furthermore, insignificant
p-values of Sargan test show no endogenous problem and over-identification, thereby the valid
instruments could be used. These post-estimation tests, therefore, qualify the estimation correctness
of all models employing two-step system GMM.

As displayed in Table 4, the lagged bank loan supply is significantly positive with the current
value of bank loan supply, suggesting that there is the persistence of bank loan supply or the
dynamic nature in bank loan supply, similar to previous studies (Bashir et al., 2020; Dang et al,,
2021; Matousek & Solomon, 2018).28 In addition, the monetary policy proxies have a negative
impact on bank loan disbursal as expected, hence lending support for Hypothesis 1. This refers to
the presence of monetary policy transmission via the bank lending channel, which is in line with
several prior studies (Bashir et al., 2020; Rashid et al., 2020; Vo & Nguyen, 2014). This is coherent
with Vietnam’s context when the economy and major economic agents are more dependent on
the banking system and their lending, which validates the potency of monetary policy transmission
through the bank lending mechanism (Dang & Nguyen, 2020; Vo & Nguyen, 2014).

4.2. The asymmetric effects of the monetary policy transmission depending on different
values of bank capital

For all models, the squared interaction terms between monetary policy indicators and bank capital
are significantly positive, indicating the significant evidence of the asymmetric effect of bank
capital in both regimes of monetary policy. However, the utilization of interaction among contin-
uous proxies (capital and monetary policy) could lead to the marginal effect analysis in which the
impact of monetary policy on loan supply could rely on values that the bank capital variable (CAP)
adopts. Based on the infinite values of CAP, the plots are constructed for model (e) with the full
inclusion of variables in each table in order to have a better understanding of the results.?®

The black line of Figures 1 and 2 show the marginal effect of monetary policy on bank loan growth
in regard to the normalized form of bank capital in the monetary contractions and expansion periods
(i.e., the increased and decreased level of interbank interest rate of 2.55% and —1.92%, respectively).
The confidence interval band of 90% illustrated by the range of gray stripes aims to determine the
circumstances under which monetary policy significantly affects the bank loan supply.

Based on the plot in Figure 1 for the contractionary monetary scenario, the negative impact of an
increase in the interbank interest rate is relatively strong in banks with low levels of capital. In
particular, for banks with the level of capital less than 0.053 (0.166 without normalization), the
impact of monetary policy on bank loan supply is negatively significant, showing more sensitivity of
these banks to the monetary contraction. In this interval, the marginal effect of monetary policy on
bank loan supply has a range of —2.179 and -1.456. For banks with the capital level ranging from
0.054 to 0.116 (from 0.167 to 0.228 without normalization), there is no marginal effect on bank loan
supply. However, when the capital level is 0.117 (0.229 without normalization) or greater, these banks
are less affected by the contractionary monetary policy. These findings are consistent with prior
studies to some extent, which indicates that banks with low (high) level of capital could be more (less)
sensitive to monetary restrictions (Altunbas et al.,, 2002; Rashid et al., 2020). In addition to these
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Table 5. The monetary policy transmission through the refinance rate conditioned by bank

capital in the dynamic model

(a) (b) (c) (d) (e)
LGit1 0.302*** 0.315%** 0.241%* 0.304*** 0.278**+
[10.74] [14.60] [10.09] [11.96] [8.61]
AREFI —-5.121%** —4,123%* -2.270** —7.054*** —55.75%*
[-7.37] [-6.82] [-2.67] [-5.54] [-3.91]
CAP; 11 4.368*+* 4,129 2.522%* 3.847%* 2.359*
[9.44] [8.23] [4.70] [5.08] [2.68]
AREFI * CAP; 4 -0.258 -0.200 -0.177 -0.670 0.256
[-1.61] [-1.52] [-0.82] [-1.55] [0.68]
(AREFI * CAP 0.0340*** 0.0244+** 0.0169** 0.0312%** 0.0272%**
1)’
[4.02] [3.25] [2.49] [3.47] [4.49]
SIZE 4 -3.290 3.217 -8.989 2.985
[-0.53] [1.60] [-0.78] [0.76]
AREFI * SIZE 4 10.71 -1.251 -102.2 185.5*
[0.33] [-0.03] [-0.81] [1.99]
LIQ 1 -0.0122 0.0624 0.586**
[-0.05] [0.25] [2.05]
AREFT * LIQ 1 0.0178 -0.0978 0.167**
[0.34] [-1.01] [2.24]
LLP ¢4 11.10* 19.15%+*
[2.02] [3.04]
AREFI * LLP 4 —-4.560"** —-5.093***
[-4.07] [-5.29]
MC -554.9
[-1.39]
AREFT * MC 553.9%**
[3.75]
GDPG 5.135%** 4.788*** 2257+ 4,847+ 6.775%*
[5.52] [6.89] [3.02] [4.92] [5.28]
CONS -13.23* -11.81* -0.554 -10.74 33.49
[-1.78] [-1.87] [-0.10] [-1.36] [1.02]
Banks 30 30 30 30 30
Instruments 25 27 26 25 27
AR(1) test 0.002 0.001 0.002 0.001 0.001
AR(2) test 0.168 0.224 0.197 0.109 0.727
Hansen test 0.450 0.509 0.533 0.381 0.174

Notes: The regression findings are obtained employing a two-step system GMM estimator. The dependent variable
and explanatory variables of interest are loan growth (LG) and refinance rate (AREFI), respectively. The control
variables are capitalization, size, liquidity, loan loss provision, market concentration, and the growth rate of GDP. All
detailed variables are defined in Table 1. Diagnostic checks are reported with p-values. The validity of the instrument
is tested by the Hansen test while AR(1) and AR(2) tests are to investigate the first- and second-order autocorrelation
in error terms. Standard errors are in bracket and *, **, and *** denote the 10%, 5%, and 1% significance levels,
respectively.

Source: Author’s calculation
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Table 6. The monetary policy transmission through the rediscount rate conditioned by bank

capital in the dynamic model

(a) (b) (c) (d) (e)
LG 0.304*** 0.304*** 0.316*** 0.3271%** 0.277***
[14.52] [13.65] [12.01] [13.39] [7.53]
AREDI —3.435%** -2.970*** -3.806*** —5.543*** —Lb LT
[-7.73] [-4.98] [-5.01] [-5.91] [-3.71]
CAP 1 1.604*** 3.936%** 4.202%* 3.971% 2.339**
[4.93] [10.43] [8.75] [6.73] [2.70]
AREDI * CAP 4 -0.135 0.0746 -0.253 -0.0836 -0.0527
[-1.11] [0.56] [-1.50] [-0.38] [-0.16]
(AREDI * CAP 0.0125*** 0.0162** 0.0182** 0.0207*** 0.0191***
1)’
[3.01] [2.57] [2.67] [3.13] [3.40]
SIZE 6.591*** 6.993*** 6.625** 0.771
[2.97] [3.07] [2.36] [0.20]
AREDI * SIZE 4 71.74%* -6.630 52.76 84.55
[2.15] [-0.15] [0.77] [1.00]
LIQ ¢ -0.381 -0.00975 -0.0860
[-1.52] [-0.05] [-0.55]
AREDI * LIQ 4 -0.0159 -0.0974 0.153**
[-0.27] [-1.31] [2.56]
LLP ¢4 16.36*** 18.28***
[3.84] [2.87]
AREDI * LLP ¢4 —4.938*** —4.551%**
[-7.03] [-5.04]
MC -893.3**
[-2.54]
AREDI * MC 434, 1%
[3.49]
GDPG 3.764%* 4.368*** 3.774% 5.022%** 6.088***
[5.42] [7.91] [7.09] [7.08] [5.25]
CONS -8.107* -9.589** -7.878* -10.89** 67.92**
[-1.83] [-2.06] [-1.78] [-2.21] [2.24]
Banks 30 30 30 30 30
Instruments 25 27 26 28 27
AR(1) test 0.001 0.000 0.001 0.001 0.001
AR(2) test 0.281 0.228 0.206 0.385 0.893
Hansen test 0.303 0.593 0.406 0.409 0.173

Notes: The regression findings are obtained employing a two-step system GMM estimator. The dependent variable
and explanatory variables of interest are loan growth (LG) and rediscount rate (AREDI), respectively. The control
variables are capitalization, size, liquidity, loan loss provision, market concentration, and the growth rate of GDP. All
detailed variables are defined in Table 1. Diagnostic checks are reported with p-values. The validity of the instrument
is tested by the Hansen test while AR(1) and AR(2) tests are to investigate the first- and second-order autocorrelation
in error terms. Standard errors are in bracket and *, **, and *** denote the 10%, 5%, and 1% significance levels,
respectively.

Source: Author’s calculation
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Table 7. The monetary policy transmission through the lending rate conditioned by bank

capital in the dynamic model

(a) (b) (c) (d) (e)
LG 0.251*** 0.193*** 0.193*** 0.219*** 0.148**
[10.18] [5.43] [4.29] [3.33] [2.15]
ALEND =2.277*** —-1.864*** —2.313*** -1.901** —24.83*
[-4.74] [-4.24] [-2.96] [-2.21] [-1.88]
CAP 4 3.229%** 3.563** 3.101%** 2.551%* 3.397%*
[10.51] [7.75] [6.19] [4.51] [4.05]
ALEND * CAP 4 0.0191 0.0139 -0.224 -0.136 -0.145
[0.18] [0.10] [-1.53] [-1.30] [-1.47]
(AI)_ZEND * CAP 0.00446*** 0.00409** 0.00415* 0.00600*** 0.00546***
t-1
[3.30] [2.51] [2.02] [2.91] [3.36]
SIZE 4 7.264 0.985 -1.099 1.379
[1.67] [0.70] [-0.66] [0.65]
ALEND * SIZE 4 81.42 67.92 67.48 61.59
[1.37] [0.86] [0.94] [0.87]
LIQ ¢4 0.322 0.568 0.361
[1.07] [1.65] [1.05]
ALEND * LIQ 4 -0.0377 -0.0275 0.0499
[-0.73] [-0.48] [0.90]
LLP 4 14.10%** 9.763***
[3.45] [2.77]
ALEND * LLP 4 1.244 0.593
[1.15] [0.50]
MC -185.6
[-0.49]
ALEND * MC 247.5%
[1.82]
GDPG 2.927%* 2.935%* 2.990*** 3.159%** 3.286™**
[8.18] [6.92] [4.19] [5.28] [3.39]
CONS 4.719 6.080 7.762 9.855* 26.41
[1.52] [1.69] [1.60] [1.95] [0.85]
Banks 30 30 30 30 30
Instruments 27 27 27 29 29
AR(1) test 0.002 0.001 0.002 0.001 0.004
AR(2) test 0.160 0.137 0.145 0.325 0.144
Hansen test 0.456 0.358 0.242 0.348 0.276

Notes: The regression findings are obtained employing a two-step system GMM estimator. The dependent variable
and explanatory variables of interest are loan growth (LG) and lending rate (ALEND), respectively. The control
variables are capitalization, size, liquidity, loan loss provision, market concentration, and the growth rate of GDP. All
detailed variables are defined in Table 1. Diagnostic checks are reported with p-values. The validity of the instrument
is tested by the Hansen test while AR(1) and AR(2) tests are to investigate the first- and second-order autocorrelation
in error terms. Standard errors are in bracket and *, **, and *** denote the 10%, 5%, and 1% significance levels,
respectively.

Source: Author’s calculation
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Figure 1. The marginal impact
of monetary policy on loan
growth with respect to various
levels of bank capital in case of
the increase of short-term
interbank interest rate by
2.55%.

Note: Y-axis denotes marginal
effect of monetary policy pass-
through and X-axis is the level
of bank capital in normalized
form. The range of gray stripes
refers to the confidence inter-
val band of 90%

Source: Author’s plot construc-
tion for interpretation of
research results.

a Further investigation with the
lag of monetary policy

Figure 2. The marginal impact
of monetary policy on the loan
growth in regard to various
levels of bank capital in case of
the decrease of short-term
interbank interest rate by
-1.92%.

Note: Y-axis denotes marginal
effect of monetary policy pass-
through and X-axis is the level
of bank capital in normalized
form. The range of gray stripes
refers to the confidence inter-
val band of 90%.

Source: Author’s plot construc-
tion for interpretation of
research results.

a Further investigation with the
lag of monetary policy
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previous findings, this empirical result shows the presence of capital’s range of banks showing no
impact of monetary policy on bank loan supply, thus not lending the support for Hypothesis 2a.

Given the plot in Figure 2 for the expansionary monetary scenario, if the marginal effect is negative,
a decrease in the interest rate will reflect the positive sign, and vice versa (Sdiz et al., 2018). Figure 1
shows that when the level of bank capital increases, the positive effect of monetary policy accordingly
increases (from the minimum value of 3.964 to the maximum one of 8.017). Therefore, banks with
greater levels of capital could take advantage of the expansionary monetary policy. These results
support that in a time of monetary expansion, the financial frictions are reduced and balance sheets
are improved; hence, better capitalized banks could boost the loan supply more as compared to
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Table 8. The monetary policy transmission through the lagged interest-based instruments of

monetary policy conditioned by bank capital in the dynamic model with full variables

ALEND AREFI AREDI AVNIBOR
(a) (b) () (d)
LG 0.290*** 0.206*** 0.200*** 0.405***
[8.91] [5.74] [5.88] [6.00]
Aig_q -30.75** =79.11%** -65.80%** -31.38*
[-2.13] [-2.97] [-2.86] [-1.81]
CAP 4 3.342% 23744 2.499*** 6.189***
[4.60] [4.61] [5.19] [4.72]
Aie_1* CAP 4 -0.00802 0.00423 0.0378 0.505
[-0.09] [0.02] [0.16] [1.55]
(Aig_1* CAP 4)? 0.00733*** 0.0332%** 0.0255*** 0.0184***
[4.73] [3.17] [3.11] [2.88]
Aie_1* SIZE( 4 2.629 1.189 1.282 -10.44
[1.46] [0.43] [0.46] [-0.45]
SIZE -35.80 26.75 37.65 107.2**
[-0.85] [0.34] [0.54] [2.22]
Aie—1* LIQpq 0.564* 1.765%** 1.682%** -0.466
[2.38] [6.54] [6.52] [-0.67]
LIQe1 -0.0876 0.0950 0.0630 0.0417
[-1.43] [0.89] [0.66] [0.30]
Aie_1* LLPyq 5.960 14.62** 14.02** 21.00
[1.55] [2.64] [2.51] [1.66]
LLP¢y -1.028 1.497* 1.136 2.798**
[-1.07] [1.88] [1.60] [2.70]
MC 1376.3*** 820.0*** 791.5%** -75.91
[3.96] [3.23] [3.10] [-0.11]
MC * A1 319.1** 825.9%** 687.5%** 353.3*
[2.11] [2.92] [2.82] [1.91]
GDPG 1.574 2.684** 2.572* 2.944*
[1.09] [2.10] [2.05] [2.75]
CONS -114.2%** -65.63*** -61.62*** 19.74
[-4.05] [-3.78] [-3.50] [0.31]
Banks 30 30 30 30
Instruments 29 27 27 28
AR(1) test 0.000 0.000 0.001 0.002
AR(2) test 0.393 0.678 0.505 0.889
Hansen test 0.152 0.293 0.285 0.171

Note: The regression findings are obtained employing a two-step system GMM estimator. The dependent variable is
loan growth (LG) and lagged variables accounting for monetary policy are lending rate (ALEND), refinance rate
(AREFI), rediscount rate (AREDI), and interbank rate (AVNIBOR), corresponding to model (a), (b), (c), and (d). The
control variables are capitalization, size, liquidity, loan loss provision, market concentration, and the growth rate of
GDP. All detailed variables are defined in Table 1. Diagnostic checks are reported with p-values. The validity of the
instrument is tested by the Hansen test while AR(1) and AR(2) tests are to investigate the first- and second-order
autocorrelation in error terms. Standard errors are in bracket and *, **, and *** denote the 10%, 5%, and 1%
significance levels, respectively.
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Figure 3. The marginal impact
of monetary policy on the loan
growth with respect to various
levels of bank capital in case of
the increase of the refinance
rate by 3.63%.

Note: Y-axis denotes marginal
effect of monetary policy pass-
through and X-axis is the level
of bank capital in normalized
form. The range of gray stripes
refers to the confidence inter-
val band of 90%.

Source: Author’s plot construc-
tion for interpretation of
research results.

a Further investigation with the
lag of monetary policy

Figure 4. The marginal impact
of monetary policy on the loan
growth in regard to various
levels of bank capital in case of
the decrease of the refinance
rate by—1.54%.

Note: Y-axis denotes marginal
effect of monetary policy pass-
through and X-axis is the level
of bank capital in normalized
form. The range of gray stripes
refers to the confidence inter-
val band of 90%.

Source: Author’s plot construc-
tion for interpretation of
research results.

a Further investigation with the
lag of monetary policy
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poorly capitalized counterparts. To further discussions, the banks that are less affected by monetary
loosening could overcome the issues of informational asymmetry including moral hazard or adverse
selection due to the strong motivation to operate in prudent ways (Holmstrom & Tirole, 1997). This
leads to lending more and benefiting more from the extension of bank loan supply. In addition, the
under-capitalized banks could not lend more under the period of monetary loosening, as compared to
banks with abundant capital because they do not meet the sufficient capital requirement and have to
curtail lending (Hosono, 2006). These results support Hypothesis 2a.

Concerning the interaction terms of monetary policy and bank-specific characteristics such as size,
liquidity, and credit risk, the finding shows that larger, more liquid and low credit risk banks could be
less affected by monetary policy shocks, suggesting the weakening effect of monetary policy on bank
loan supply for banks with internal strength and low risk. These results are in line with most of the
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Figure 5. The marginal impact
of monetary policy on the loan
growth with respect to various
levels of bank capital in case of
the increase of the rediscount
rate by 3.94%.

Note: Y-axis denotes marginal
effect of monetary policy pass-
through and X-axis is the level
of bank capital in normalized
form. The range of gray stripes
refers to the confidence inter-
val band of 90%.

Source: Author’s plot construc-
tion for interpretation of
research results.

a Further investigation with the
lag of monetary policy

Figure 6. The marginal impact
of monetary policy on the loan
growth in regard to various
levels of bank capital in case of
the decrease of the rediscount
rate by -1.60%.

Note: Y-axis denotes marginal
effect of monetary policy pass-
through and X-axis is the level
of bank capital in normalized
form. The range of gray stripes
refers to the confidence inter-
val band of 90%.

Source: Author’s plot construc-
tion for interpretation of
research results.

a Further investigation with the
lag of monetary policy
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previous studies (Altunbas et al., 2002; Bhaduri & Goyal, 2015; Rashid et al., 2020). These findings
support that banks with larger size, more liquidity and less credit risk could be much more insulated
from any changes in monetary policy shocks because of the accessibility to alternative funding sources
and sufficient required buffers of capital to overcome the consequences of monetary policy shocks.

In addition, the product term of market concentration and monetary policy has a statistically
positive sign, suggesting that banks operating in a more concentrated environment could be more
prone to the monetary policy impulses. In this regard, the impact of monetary policy on the bank
lending channel could vary due to the degree of market concentration, which has attracted no
intention from the research in Vietnam’s banking context. In addition, the economic growth for all
models has a positive influence on bank loan supply. This reflects the fact that the improvement of
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Figure 7. The marginal impact
of monetary policy on the loan
growth with respect to various
levels of bank capital in case of
the increase of lending interest
rate by 1.83%.

Note: Y-axis denotes marginal
effect of monetary policy pass-
through and X-axis is the level
of bank capital in normalized
form. The range of gray stripes
refers to the confidence inter-
val band of 90%.

Source: Author’s plot construc-
tion for interpretation of
research results.

a Further investigation with the
lag of monetary policy

Figure 8. The marginal impact
of monetary policy on the loan
growth in regard to various
levels of bank capital in case of
the decrease of lending interest
rate by -2.33%.

Note: Y-axis denotes marginal
effect of monetary policy pass-
through and X-axis is the level
of bank capital in normalized
form. The range of gray stripes
refers to the confidence inter-
val band of 90%.

Source: Author’s plot construc-
tion for interpretation of
research results.

a Further investigation with the
lag of monetary policy
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economic conditions could make a large number of projects more profitable, thereby raising the
credit demand. These results are consistent with Bashir et al. (2020) and Khan et al. (2016).

Tables 5-7 show the robust results of the persistence of loan supply and the existence of the bank
lending channel of monetary policy pass-through. Moreover, the asymmetric effects of monetary
policy on bank loan supply based on marginal effect and the plot illustration (in Figures 3-8) also hold
across other interest-based instruments of monetary policy (i.e., refinance rate, rediscount rate, and
lending rate), indicating that there is the presence of bank capital range that the monetary policy
transmission via bank lending could be ineffective, and well-capitalized banks could benefit more the
loosening monetary policy as compared to banks with low capitalization.
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Figure 9. The marginal impact
of monetary policy on the loan
growth with respect to various
levels of bank capital in case of
the increase of lending interest
rate by 1.75%. Based on model
(a) in .Table 8

Note: Y-axis denotes marginal
effect of monetary policy pass-
through and X-axis is the level
of bank capital in normalized
form. The range of gray stripes
refers to the confidence inter-
val band of 90%.

Source: Author’s plot construc-
tion for interpretation of
research results.

a Further investigation with the
lag of monetary policy

Figure 10. The marginal impact
of monetary policy on the loan
growth in regard to various
levels of bank capital in case of
the decrease of lending interest
rate by -2.31%. Based on
model (a) in .Table 8

Note: Y-axis denotes marginal
effect of monetary policy pass-
through and X-axis is the level
of bank capital in normalized
form. The range of gray stripes
refers to the confidence inter-
val band of 90%.

Source: Author’s plot construc-
tion for interpretation of
research results
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As noted in the work of Anwar and Nguyen (2018), the impact of monetary policy on real economy has
a significant lag.3° Therefore, the lagged form of all instruments of monetary policy should be included to
capture the policy lag. As displayed in Table 8 for findings based on the regression estimations with full
variables and plot illustration for both monetary regimes of each model, the empirical results are
virtually unchanged as compared to those reported previously. More specifically, the bank loan persis-
tence and the presence of monetary policy transmission via the bank lending mechanism hold true in
Vietnam. The squared interaction terms between variables accounting for monetary policy tools and
bank capitalization are statistically significant across all models, suggesting the asymmetric signalin the
impact of bank capital on monetary pass-through via the bank lending channel. The plot construction
further provides the responses of bank loans to monetary shocks depending on the different values of
bank capital. Figures 9-16 show the same pattern with Figures 1-8, respectively, indicating the existence
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Figure 11. The marginal impact
of monetary policy on loan
growth with respect to various
levels of bank capital in case of
the increase of refinance rate
by 3.59%. Based on model (b) in
.Table 8

Note: Y-axis denotes marginal
effect of monetary policy pass-
through and X-axis is the level
of bank capital in normalized
form. The range of gray stripes
refers to the confidence inter-
val band of 90%.

Source: Author’s plot construc-
tion for interpretation of
research results

Figure 12. The marginal impact
of monetary policy on the loan
growth in regard to various
levels of bank capital in case of
the decrease of refinance rate
by—1.42%. Based on model (b)
in .Table 8

Source: Author’s plot construc-
tion for interpretation of
research results
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of the level range of bank capital that monetary policy is not effective in the monetary restrictions and
more benefits that well-capitalized banks take by lending more.

5. Conclusion

The role of bank capital on the monetary policy transmission via bank lending channel has been
paid increasing attention due to the pivotal position of banks in maintaining their credit supply,
taking advantage of bank “buffers” against loss and risk, and meeting the capital requirement
from regulators for the stability of the banking system. The main focus of this paper is to answer
the question of how different responses of banks with different values of capital to the monetary
policy transmission via bank lending channel. This research is motivated from the perspective of
the distributional effect of bank capital on monetary policy pass-through (Altunbas et al., 2002;
Gambacorta, 2005; Jiménez et al.,, 2012; Kishan & Opiela, 2000, 2006; Van den Heuvel, 2002),
especially via the bank lending mechanism. More precisely, under-capitalized banks could be more
susceptible to contractionary monetary policy and that such banks have less benefit from expan-
sionary monetary policy, as compared to well-capitalized peers.
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Figure 13. The marginal impact
of monetary policy on the loan
growth with respect to various
levels of bank capital in case of
the increase of the rediscount
rate by 3.9%. Based on model
(c) in .Table 8

Note: Y-axis denotes marginal
effect of monetary policy pass-
through and X-axis is the level
of bank capital in normalized
form. The range of gray stripes
refers to the confidence inter-
val band of 90%.

Source: Author’s plot construc-
tion for interpretation of
research results

Figure 14. The marginal impact
of monetary policy on the loan
growth in regard to various
levels of bank capital in case of
the decrease of the rediscount
rate by -1.49%. Based on
model (c) in .Table 8

Note: Y-axis denotes marginal
effect of monetary policy pass-
through and X-axis is the level
of bank capital in normalized
form. The range of gray stripes
refers to the confidence inter-
val band of 90%.

Source: Author’s plot construc-
tion for interpretation of
research results
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However, previous studies commonly use the categorical levels of bank capital or the interaction
term between monetary policy and bank capital to test the distribution effect of bank capital on
monetary policy pass-through, which has been criticized for two primary disadvantages related to
comparability and the sufficient information for analysis, respectively. In this regard, the post-
estimation analysis of marginal effect combined with the plot illustration could supplementarily
provide a more comprehensive picture of the different banks’ reaction to both regimes of monetary
policy through the growth of bank loan supply when considering the various values of bank capital.

By using the marginal effect analysis for a sample of 30 Vietnamese commercial banks from 2007
to 2020, the research provides empirical evidence of the presence of monetary policy transmission via
bank lending channel and the persistence of bank loan supply, which remains consistent with
previous studies. These results hold true across (i) a series of instruments of the monetary policy,
(i) the approach adding each variable into the baseline model, and (iii) the inclusion of the lagged
interest rate allowing for the lag policy, to check robustness of main relationships. In addition to the
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Figure 15. The marginal impact
of monetary policy on the loan
growth with respect to various
levels of bank capital in case of
the increase of short-term
interbank interest rate by
2.47%. Based on model (d) in .
Table 8

Note: Y-axis denotes marginal
effect of monetary policy pass-
through and X-axis is the level
of bank capital in normalized
form. The range of gray stripes
refers to the confidence inter-
val band of 90%.

Source: Author’s plot construc-
tion for interpretation of
research results

Figure 16. The marginal impact
of monetary policy on the loan
growth in regard to various
levels of bank capital in case of
the decrease of short-term
interbank interest rate by
-1.82%. Based on model (d) in.
Table 8

Note: Y-axis denotes marginal
effect of monetary policy pass-
through and X-axis is the level
of bank capital in normalized
form. The range of gray stripes
refers to the confidence inter-
val band of 90%.

Source: Author’s plot construc-
tion for interpretation of
research results
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evidence of the distributional effect of capital in prior studies, this study shows that there is the
presence of bank’s capital levels that monetary policy shows no effect on bank loan supply.
Furthermore, well-capitalized banks could better gain benefits from the monetary expansion due to
the increased ability to lend more, as compared to under-capitalized counterparts.

Given these findings, researchers could employ the marginal effect analysis associated with plots to
identify the response of bank loan supply to monetary policy shocks depending on the various levels
of bank capital, but limited to other bank’s balance sheet items. In addition, the policy-makers should
carefully consider these findings to properly respond to the monetary policy adoption. Without
a better interpretation of the asymmetric effect of bank capital on the monetary transmission of
the bank lending mechanism, the desired outcomes from the implementation of monetary policy
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could not be obtained. These findings could have profound implications for capital management of
commercial banks. One should note that monetary policy expansion with the aim of providing more
credit to stimulate the economy will be effective if the banking system has a large level of capital. In
other words, banks with under-capitalization do not benefit much from the monetary tightening as
compared to banks with well capitalization. In the opposite case, contractionary monetary policy
could lead to different responses in the growth of bank loan supply depending on the differentiated
levels of capital. Specifically, banks with low capital levels would react more strongly to monetary
policy while banks with high capital levels would not be affected much by monetary policy.
Interestingly, banks with the average levels of capital seem to be neutral to monetary policy as the
aforementioned result shows that there is no statistically significant effect of monetary policy on loan
growth, especially for banks with the levels of capital around the average level.

This paper attempts to offer fresh insights on the asymmetry of bank capital, which is one of the most
common individual bank characteristics. Further research, therefore, could address the asymmetric
effect of other bank-specific factors on monetary policy transmission by benefiting greatly from the
new approach of marginal effect. In this vein, the bank efficiency based on the approach of stochastic
frontier analysis (SFA) could be added as the fifth bank-specific characteristic to provide more evidence to
the extensive literature on the effectiveness of monetary policy depending on the bank’s efficiency.
Additionally, in a broader context in banking system or financial environment, possible direction for the
next study could explore the role of banking market structure or financial development on the effective-
ness of monetary policy transmission via the bank lending channel. Besides, it could offer an unique
finding when using unconventional monetary policy proxies instead of traditional ones into the current
research’s model since there is much attention from researchers and academics for the role of non-
traditional monetary policy after the 2007 global financial crisis (Derbali and Chebbi,2018)

Our research highlights application of marginal analysis approach, Thanh Phuc

+ A comprehensive sample of 30 commercial Nguyen & Thi Thu Hong Dinh, Cogent Economics & Finance
. . . (2022), 10: 2035044.
banks from Vietnam covering the period of

2007-2020. Notes
1. According to (2021),the banking system plays a

* The asymmetric effect of bank capital on leading position in the financing activities ofmo-

the bank lending mechanism of monetary dern economies. It is more pronounced in the
policy pass-through is explored. context of ASEAN countries where the security and
bond market are under-developed (Hamid & Yunus,
« The new approach of marginal effect ana- 2020).
lysis in combination with the representa- 2. There are several transmission channels through

which monetary policy could transmit such as risk-

tive plots is employed. taking channel (Kishan & Opiela, 2012), interest rate

« The persistence of bank supply and bank channel (B. S. Bernanke, 1990), exchange rate chan-
A . nel (Golinelli & Rovelli, 2005), asset price channel
lending channels of monetary policy trans- (Mishra & Montiel, 2013), and credit channel
mission exists. (B. S. B. S. Bernanke & Gertler, 1995) but this paper is

limited to analyzing monetary policy transmission

* There is the presence of bank capital levels through the bank lending channel. Accordingly, the

that monetary policy has no influence on bank lending mechanism emphasizes the role of

bank loan supply in a time of monetary credit supply to transmit monetary policy into the real
.. economy (Hamid & Yunus, 2020).

restrictions. 3. Reform programmes include the ceilings for

+ During the monetary loosening, well- deposit and loan rate, restrictions for opening

L branching, constrained investment portfolios, and

capitalized banks could benefit more by foreign penetration due to regulatory loosening.

lending extension than poorly capitalized 4. See Appendix A for interest rate-based implemen-

counterparts. tation by the SBV.

5. For instance, monetary tightening could limit the
corporate investment by an increased interest
rate, leading to a decrease in terms of demand

Citation information side for bank loan supply. These policy shifts in
Cite this article as: The role of bank capital on the bank loan demand could be considered as
lending channel of monetary policy transmission: An a macroeconomic shock. In addition, the
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10.

11.

12.

13.

14.

15.

heterogeneity in bank loan changes could be
viewed as the shifts in the loan supply side. This
could not be captured by the usage of time series
data (Hosono, 2006).

. The separation between loan supply side and loan

demand side allows testing loan supply move-
ments affected by bank-specific characteristics and
this approach could not apply to the loan demand
movements (Hamid & Yunus, 2020).

. This approach is mainly focused on the evaluation

of the difference of groups and periods for tradi-
tional financial research (i.e., market timing of
mutual funds (Treynor & Mazuy, 1966)) but
remains scarce in the analysis of the bank lending
channel.

. For example, Bashir et al. (2020) has used the

median value of each variable accounting for size,
capitalization, and liquidity to divide the full sample
into subsamples according to these bank-specific
characteristics. However, Gambacorta (2005)
defined under-capitalized and well-capitalized
banks as under 10th percentile and 90th percentile
and greater, respectively.

. These studies are summarized in Appendix B for

more reference.

Studies conducted in Euro area also support that
the under-capitalized banks are much more sus-
ceptible than well-capitalized counterparts
(Altunbas et al., 2002; Gambacorta, 2005;
Gambacorta & Mistrulli, 2004; Jiménez et al., 2012).
Khan et al. (2016) indicate the significant role of
market concentration on monetary policy trans-
mission via the bank lending mechanism for ASEAN
countries. In this regard, the increase in market
concentration could weaken the effectiveness of
monetary policy. Therefore, the variables account-
ing for market concentration are included to test
whether any meaningful linkage could be found
between market structure and the monetary policy
bank lending channel.

This approach has been widely conducted in pre-
vious studies (Ehrmann et al., 2001; Gambacorta,
2005; Gambacorta & Marques-Ibanez, 2011;
Jimborean, 2009).

The best selection of interest rate-based monetary
policy instruments are inconclusive (Altunbas et al.,
2010; Chen et al., 2017; Ehrmann et al., 2003; Khan
et al,, 2016; De Moraes et al,, 2016; Olivero et al,,
2011; Sdiz et al.,, 2018; Yang & Shao, 2016).

For instance, the lending rate could affect the fund-
ing cost of borrowers while the refinance and
rediscount rate are implemented by the SBV as the
role of the last resort, applying for the direct loans
and the discountable valuable papers, respectively.
In addition, the reserve rate and basic interest rate
tools are not employed in this paper due to the
long-time stable characteristics.

To the best of understanding, scarce studies have
included the squared interaction term between
monetary policy proxies and the variables of inter-
est to address the asymmetric impacts of the
monetary policy via the bank lending mechanism
(Cantero-Saiz et al.,, 2014; Saiz et al., 2018;
Sanfilippo-Azofra et al., 2018). For example,
Sanfilippo-Azofra et al. (2018) analyze the marginal
effect of monetary policy changes on bank loan
supply depending on the financial development
levels, suggesting the potency of monetary policy

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.
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transmission via the bank lending mechanism
varying according to different figures of financial
development.

The normalized bank-specific characteristics such
as CAP, SIZE, LIQ, and LLP take the average zero
in its values (Zhan et al., 2021).

In this study, the mean annual increase and
decrease in Ait could be employed to account for
the contractionary and expansionary monetary
policy, respectively (Sanfilippo-Azofra et al.,, 2018).
Since the variable MC is not in the normalized form,
the median value of MC is used to compute mar-
ginal values (Saiz et al,, 2018). In this regard, the
increased mean values of lending rate, interbank
interest rate, refinance rate, and rediscount rate
are 1.83%, 2.55%, 3.63%, and 3.94%, respectively;
meanwhile, the decreased mean figures of these
interest rates are —2.33%, —1.92%, —1.54%, and
-1.60%, respectively.

In the case of this research, 30 commercial banks
and 14 years (from 2007 to 2020) were retrieved to
build the panel data.

This method takes advantage of first-step residual
estimation using as instruments to make regres-
sion coefficients more efficient than one-step sys-
tem GMM (Arellano & Bover, 1995; Blundell & Bond,
1998).

The experiment approach is applied to a two-step
system GMM to choose the optimal number of
instruments, which avoids the over-fitting issue
when the model has additional instruments
(Matousek & Solomon, 2018).

Based on the bank information published by the
SBV for the end of 2020, there are 31 commercial
joint stock banks operating in Vietnam. Because of
special controls in 2015, Dong A Commercial Joint
Stock Bank (DAB) was removed from the studied
sample to remain consistent in normal operation
among these banks. All studied banks are reported
in Appendix E. In addition, the standardized pattern
of financial reports from Vietnamese commercial
banks has been implemented since 2007.
Furthermore, prior to 2007, the published and
audited financial reports mainly belonged to a few
large banks.

Several studies also employed the dataset on the
annual basis (Gambacorta, 2005; Nguyen et al.,
2020). These authors suggest that using the
annual observations are enough to address the
heterogeneity in the adjustment of bank lending
supply to monetary policy.

This adoption could facilitate the testing of second-
order serial correlations to remain the robust esti-
mates carried out by system-GMM (Arellano &
Bond, 1991).

For example, Hanoi Building Commercial Joint Stock
Bank (HBB), Housing Bank of Mekong Delta (MHB),
and Southern Bank (PNB) were removed due to
being under mergers and acquisition in August—
2012, May—2015, and October—2015, respectively.
This winsorizing approach is followed by the work
of Dang and Nguyen (2020).

The threshold value of 0.8 is similarly used by Vo
(2018).

For the research on bank lending channel, Cantero-
Saiz et al. (2014) has used the baseline model
including well-established bank-specific characteris-
tics (SIZE, LIQ, and CAP) and then adding the variable
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accounting for loan loss provision (LLP) into this
model, followed by inclusion of the variable account-
ing for market concentration (MC). This approach is
named as the “nested stepwise regression” (Zhan
etal, 2021).

28. This means the extent to which a bank remains in
the same distribution of loan supply, referring to
the explanation of Le and Ngo (2020) for bank
profitability.

29. The sign of squared interaction terms between
monetary policy and bank capital could reveal the
asymmetric signal of bank capital’s impact on
monetary policy transmission; hence, plot charts
for both regimes of monetary policy are supple-
mentary constructed to have the proper under-
standings of the response of bank lending to
changes in monetary transmission, which could
vary with the different levels of bank capital (Saiz
et al,, 2018). We use the syntax of Stata 15.1
software as described in Appendix D.

30. Vo and Nguyen (2014) also address the lag in
policy’s effect by inclusion of a lagged interest
rate in the model of monetary policy transmission
of the bank lending channel.

31. This approach is similar to the confidence interval
calculation in the work of Aiken et al. (1991).

32. Ait takes the specific mean increased/decreased
value, thereby treated as a constant.
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Figure Al. The interest rate for
the monetary policy implemen-
tation in Vietnam for the period
of 2007-2020.

Sources: Author’s elaboration

Pacific Economy, 18(4), 615-631. https://doi.org/10. lending channel of emerging countries? A case
1080/13547860.2013.803847 from China. The North American Journal of
Wang, R., & Luo, H. (2021). Real estate prices and bank Economics and Finance, 57, 101381. https://doi.org/
risk-taking in Japan. Journal of the Asia Pacific 10.1016/j.najef.2021.101381
Economy, 26(1), 158-181. https://doi.org/10.1080/ Zins, A, & Weill, L. (2018). Cyclicality of lending in Africa:
13547860.2020.1729930 The influence of bank ownership. Emerging Markets
Yang, J., & Shao, H. (2016). Impact of bank competition Review, 37, 164-180. https://doi.org/10.1016/j.eme
on the bank lending channel of monetary transmis- mar.2018.08.002
sion: Evidence from China. International Review of Zulkhibri, M. (2013). Bank-characteristics, lending channel
Economics & Finance, 43, 468-481. https://doi.org/10. and monetary policy in emerging markets: Bank-level
1016/j.iref.2015.12.008 evidence from Malaysia. Applied Financial Economics,
Zhan, S., Tang, Y., Li, S., Yao, Y., & Zhan, M. (2021). How 23(5), 347-362. https://doi.org/10.1080/09603107.
does money market development impact the bank 2012.725927

Appendix A: The chart depicting a diverse monetary policy instruments in Vietnam

Contrary to other countries, the SBV has implemented monetary policy through a series of
interest-related tools such as refinance rate, rediscount rate, lending rate and interbank interest
rate in an attempt to navigate the inflation, economic growth, and macroeconomic factors. These
targets have been contemporaneously taken into account by using various monetary policy
instruments since 2000. In particular, the lending rate is used to provide short-term and medium-
term credit for the private sector to finance their needs. Furthermore, the SBV applies the refinance
rate and rediscount rate to short-term loans and discounted valuable papers, respectively.
Interbank interest rate is the short-term lending rate between banks in the interbank market.
Figure Al shows frequently the simultaneous movement among these policy interest rates during
the period of 2007-2020. Besides, to boost the economy, the interest-based instruments of
monetary policy have been regularly navigated with a large scale, especially the period after the
global crisis.
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Appendix B: The summary of previous studies on transmission of monetary policy via bank

lending channel

Authors

Method estimation

Context for research

Main results

Altunbas et al. (2002)

Asbeig and Kassim (2015)

Panel data approach
estimation

Balanced panel data
approach

Europe countries from
1991 to 1999

Malaysian banks from
2000-2011

Banks with well-
capitalization are less
sensitive to changes in
monetary policy

Capitalization is more
relevant for the Islamic
banks than traditional
ones while size and
liquidity have a significant
impact on the lending
activities for both the
Islamic and conventional
banks.

Bhaduri and Goyal (2015)

A dynamic panel-data
estimation technique

Indian banks from 1996-
2007

Small and illiquid banks
are more affected by
policy changes, and the
effect is more
pronounced in areas of
non-priority sector
lending

Deng and Liu (2014)

Panel-data random-
effects

Australian banks from
2004-2010

The presence of banks’
lending response to

a change in monetary
policy varies with the
bank size strength and
loan categories

Ehrmann et al. (2001)

Juurikkala et al. (2011)

SVAR approach & GMM
estimators

' System GMM

Europe from 1992-1999

Russian banks from 1%
quarter in 1999 to 1%
quarter in 2007

The considerable impact
of monetary policy on
bank loan supply,
depending on the
liquidity of individual
banks

The bank’s capitalization
matters for the
transmission process.
Better capitalized banks
are less responsive to
alter their lending caused
by the change in the
monetary policy

Ferri et al. (2014)

Difference GMM
estimator

Europe banks covering
the period 1999-2011

Evidence for significant
variations in the reaction
of bank lending supply to
changes in monetary

policy

Kakes and Sturm (2002)

VECM approach

German banking groups
from 1°* quarter in 1975
to 4™ quarter in 1997

The sensitivity of bank
lending in a time of
monetary tightening is
very different across
banking sectors

(Continued)
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(Continued)

Authors Method estimation Context for research Main results
Kashyap and Stein OLS US banks covering the | Loan and security
(1995q) period 1976-1992 portfolios of large-scaled
and small-scaled banks
to respond differentially
to monetary tightening
Kishan and Opiela (2000) | OLS US banks for the period of | For small under-

1980-1995

capitalized banks as well
as small adequately
capitalized banks, the
growth of loan supply is
significantly influenced by
monetary policy

Li and Lee (2015)

Fixed effect approach

Chinese banks for the
period of 2007-2013

Bank ownership is
considered as the critical
factor in determining
bank’s reaction to
monetary policy
transmission of bank
lending channel

Matousek and Sarantis
(2009)

Dynamic panel
estimation techniques

Europe banks from 1994~
2003

Bank size and liquidity
could play a key role in
different banks’
responses to changes in
monetary policy shocks

Meral (2015)

Fixed effect approach

Turkey from 4™ quarter in
2002 to 4™ quarter in
2008

Small-sized and poorly
capitalized banks are
more prone to monetary
policy impulses than
large-sized and well-
capitalized peers

Ono (2015)

Difference GMM approach

Russian banks from
2005-2012

Banks with less capital
tend to react more
sensitively to changes in
monetary policy

Zulkhibri (2013)

Dynamic panel regression
estimation

Malaysian banks for the
period of 1997-2005

Bank lending channel
operates via small-sized
and low liquid banks

Hosono (2006)

OLS and GMM

Japanese banks from
1975 to 1999

The impact of monetary
policy on bank loan
supply is more
pronounced in banks that
are small-sized, less
liquid, and well-
capitalized.

Gomez-Gonzalez et al.
(2020)

FGLS

Colombian commercial
banks from 1996/M4-
2014/M8

The bank lending
mechanism of monetary
policy transmission exists
and this pass-through
becomes dependent on
banks’ financial structure.

(Continued)
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Authors Method estimation

Context for research

Main results

Gomez-Gonzalez and OLS

Grosz (2007)

Banks from Argentina
(2003/M8-2005/M11) and
Colombia (1995/M1-
2005/M9).

In Argentina, changes in
the interbank interest
rate have no impact on
the growth rate of total
loans. The interbank
interest rate, on the other
hand, influences loan
supply through its
interactions with
capitalization and
liquidity. Colombia has

a direct bank lending
channel that is bolstered
by interactions with
capitalization and
liquidity.

Sources: Author’s summary from the literature

Appendix C: The more detailed calculation of confidence interval band in marginal effect

analysis

According to Equation (8), the marginal effect of monetary policy on the supply of bank loan is

calculated as follows:

OAln(loans);
OAi

dAln(loans);

The standard deviation of I

= Py + 2Bs*Ait(CAP;;_1)® + f13#MCiy 1

Ps, and py3, but also the value of CAP;;_; and MCi;_1.

is totally dependent not only on the standard deviation of ,,

Due to the median value of MC;;_; (it could be considered as a constant), there is no effect of
MC;;_; on the statistical inference of results. Therefore, the average marginal effect of monetary

policy is represented>':

OAln(loans);

et 2B5+Air(CAP;;_1)?

where & = $, + 13*MCi;_1. To determine whether the effectiveness of monetary policy transmis-

sion bank lending mechanism is statistically significant (or

dAln(loans); ,
OAi

is significant), the confidence

interval range needs to be reported, not just a band of confidence interval calculated by a point of

dAln(loans); ;
OAi

The standard error ot of & + 2f5+Ait(CAP;;_1)?, therefore, is estimated as follows>2:
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o = Vor(& + ZﬁS*Ait(CAPiAt,QZ)
= Var(a) + 4Ais? (CAP;_1)*Var(fs) + 2Air(CAP;_1)%+Cov(a, fs)

ot = \/Var(& + Zﬁs*Ait(CAPi,t,l)z) = Var(a) + 4Ai2 (CAP,_1)*Var(fs)
+2Ait(CAP;_1)*+Cov(a, fis)

Given the estimated standard deviation, the 90% confidence interval band could be obtained as
follows:

&+ 2PBs = Ai(CAPyy_1)? — 1.6450¢, & + 25 * Ai(CAPy,_1)? + 1.6450;

Furthermore, CAP is considered as the continuous variable taking the possible value from
minimum to maximum for all studied banks.

Appendix D: The syntax for marginal effect estimation and plots
The marginal effects on bank loan supply and the plots for confidence intervals are estimated by using
syntax “margins” for marginal effect estimation and “marginsplot” for plots in the Stata 15.1 software.

The representative syntax is “margins, dydx(changes in monetary policy instruments) at(lag.
CAP = (range values of normalized capital) Changes in monetary policy instruments = (the average
value of monetary policy instruments)) MC = (the median value of MC) (means) lag.SIZE lag.LIQ lag.
LLP) level(90)”.

For example, the derivative of Specification (2) with respect to the lending rate as a monetary policy
indicator under monetary policy tightening could be estimated by employing the syntax “margins,
dydx(ALEND) at(l.CAP_Nor = (-0.070 (0.001) 0.154 ALEND = (0.018)) MC_Assets = (0.094) (means) |.
SIZE LLIQ LLLP) level(90)”.
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Appendix E: List of commercial banks in Vietnam used in this research

No. Banks Full names

1 ABB An Binh Commercial Joint Stock
Bank

2 . ACB Asia Commercial Bank

3 BAB North Asia Commercial Joint Stock
Bank

4 . BAOVIET Bao Viet Joint Stock Commercial
Bank

5 BIDV The Joint Stock Commercial Bank
for Investment and Development
of Vietnam

6 . BVB Viet Capital Bank

7 CTG Vietnam Joint Stock Commercial

Bank for Industry and Trade

8 . EIB Vietnam Export Import
Commercial Joint Stock Bank

9 HDB Ho Chi Minh City Housing
Development Joint Stock Bank

10 KLB Kienlong Commercial Joint Stock
Bank

11 LVP Lien Viet Post Joint Stock
Commercial Bank

12 ' MBB Military Commercial Joint Stock
Bank

13 MSB Vietnam Maritime Commercial

Joint Stock Bank

14 NAB Nam A Commercial Joint Stock
Bank

15 0CB Orient Commercial Joint Stock
Bank

16 ' PGB Petrolimex Group Commercial Joint
Stock Bank

17 PVCOM Vietnam Public Bank

18 SCB Sai Gon Joint Stock Commercial
Bank

19 . SEA Southeast Asia Commercial Joint
Stock Bank

20 SGB Saigon Commercial Bank

21 . SHB Saigon—Ha Noi Commercial Joint
Stock Bank

22 STB Saigon Thuong Tin Commercial

Joint Stock Bank

23 TCB Vietnam Technological and
Commercial Joint Stock Bank

(Continued)
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(Continued)

No. Banks Full names

24 TPB Tien Phong Commercial Joint Stock
Bank

25 VAB Vietnam Asia Commercial Joint
Stock Bank

26 VBB Vietnam Thuong Tin Commercial

Joint Stock Bank

27 VCB Joint Stock Commercial Bank for
Foreign Trade of Vietnam

28 . VIB Vietnam International Commercial
Joint Stock Bank

29 VNB National Citizen Commercial Joint
Stock Bank
30 VPB Vietnam Prosperity Joint Stock

Commercial Bank
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