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I. INTRODUCTION 
The uncertainty in the economy often interrupts the transmission process of 
monetary policy. As per the literature, during periods of uncertainty, monetary 
policies may not be effective because economic agents do not respond to policy 
changes due to the lack of precise information. Agents follow a ‘wait and see’ 
approach and postpone consumption or investment decisions until they acquire 
precise information about the economy (Aastveit et al., 2017). Therefore, the 
effectiveness of monetary policies is often questioned in the presence of elevated 
uncertainty. In this paper, we analyze the role of uncertainty on the effectiveness of 
the monetary policy responses of the Emerging Market Economies (EMEs) during 
the COVID-19 outbreak. We examined this issue due to the following reasons: 
(1) During the COVID-19 outbreak, the level of uncertainty increased to a level 
above that experienced during the global financial crisis in 2008-09 (see Fig. 1); 
(2) to mitigate the economic impact of the COVID-19 pandemic, central banks of 
the EMEs adopted an accommodative monetary policy, with varying degrees in 
several countries; and (3) the existing studies largely ignore how the uncertainty 
due to COVID-19 affected the monetary policy transmission in the EMEs. Thus, we 
hypothesize that monetary policy is not effective due to the uncertainty induced 
by COVID-19. The lockdowns and travel restrictions dampened the demand 
for goods and services, leading to a lack of incentive for the economic agents to 
respond to the policy rate changes, as they resort to fulfil basic needs (OECD,2020; 
Levin and Sinha, 2020; Wei and Han, 2020).

Figure 1. 
Trends in VIX

This figure shows the trends in Chicago Board Options Exchange’s CBOE Volatility Index, popularly known as 
VIX, an indicator of global uncertainty.
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The existing research shows that uncertainty dampens monetary policy 
effectiveness compared to when monetary policy decisions are made under 
certainty (Martin and Milas, 2009; Ehrmann and Smets, 2003). The theory states that, 
in the presence of uncertainty, economic agents may prefer to ‘wait and see’ before 
investing due to the partial irreversibility of investments (Dixit and Pindyck, 1994; 
Bloom, 2009). Due to the cautionary effect of the uncertainty, economic agents do not 
spend or invest, but rather increase their precautionary savings. As precautionary 
savings play an important role in the stabilization process, its weak responsiveness 
to policy changes during uncertainty reduces the policy effectiveness. In such 
a scenario, it is argued that the policymakers must act aggressively to stabilize 
the economy (Aastveit et al., 2017). The evidence also suggests that the monetary 
authorities aggressively react under uncertainty (Giannoni, 2002; Sonderstrom, 
2002). Similarly, the recent study by Pellegrino (2021) shows that accounting for 
uncertainty shocks would help important transmission channels and estimate the 
effects of an unexpected monetary stimulus in an accurate manner. 

The studies on the economics of COVID-19 have been emerging in recent 
months.1 The studies related to monetary policy are largely confined to its 
effectiveness by measuring its impact on the stock market in North America, Africa, 
Asia, and Europe (Narayan et al., 2020; Phan and Narayan, 2020; Chundakkadan 
and Sasidharan), on the exchange rates in EMEs (Yilmazkuday, 2021), on long-term 
interest rates in the US (Bhar and Malliaris, 2021). Further, for the studies related 
to COVID-19 and its uncertainty relevels, uncertainty instantaneously affected the 
stock market (Haroon and Rizvi, 2020; Iyke and Ho, 2021; Li, 2021), exchange rates 
(Iyke, 2020a; Iyke, 2020b; Rai and Garg, 2021), oil market (Devpura and Narayan, 
2020; Narayan, 2020), and trade and economic growth (Vidya and Prabheesh, 2020; 
Vidya, 2021; Zainuddin et al., 2021). However, none of these studies address how 
the uncertainty due to COVID-19 affected the monetary policy transmission in the 
case of the EMEs. Thus, the present study fulfils this research gap by examining 
the effectiveness of monetary policy actions of the central banks of EMEs during 
the uncertainty owe to COVID-19. Given the present multifaceted impact of the 
pandemic and the consequent uncertainty, it is important to examine the monetary 
policy’s effectiveness to frame future policy actions.

Our approach to addressing these questions are as follows. (1) We select 
fourteen emerging economies, based on the severity of COVID-19 crisis. (2) We 
estimate three-time series models for each country, which include output growth, 
inflation, and credit growth as dependent variables, and interactive effect of the 
interest rate with the uncertainty measure as the independent variable. (3) We 
estimate these models using the Auto-Regressive Distributed Lagged (ARDL) 
method. (4) We also estimate these models using the Panel ARDL method, as a 
robustness test.

Our empirical findings show that: (1) the monetary policy transmission is 
weak in the presence of uncertainty during the COVID-19 period, especially in 
stabilizing output and inflation, whereas it is strong in the case of credit growth; 
and (2) the weak monetary policy transmission reveals the agents follow ‘wait 

1 Refer Padhan and Prabheesh (2021); Narayan (2021) for review of papers related to economics of 
COVID-19.
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and see’ approach during periods of high uncertainty. Our contributions to the 
existing literature are the following. First, this may be one of the first attempts 
to examine the effectiveness of monetary policy in the presence of uncertainty 
associated with COVID-19 in the context of emerging economies. Second, our 
findings have significant policy implications for the emerging markets in terms 
of conducting monetary policy during the uncertainty. The rest of the paper is 
organized as follows: section II presents the empirical model and data; Sections III 
and IV discuss the empirical methodology and findings; and Section V concludes.

II. EMPIRICAL MODEL AND DATA 
A. Empirical Model
In this section, we construct an empirical model to examine the effectiveness of 
monetary policy in the presence of uncertainty. We analyse the responsiveness 
of key policy targets, such as output growth, inflation, and credit growth to the 
policy rate (interest rate). In the standard theory of monetary policy transmission 
mechanism, there are several transmission channels that can explain the effect of 
monetary policy on real sectors, or the development of the economy. Among others, 
there are channels that are perceived to work through the influence of central bank 
monetary policy instruments, such as the interest rate, credit supply, exchange 
rate, and expectations. Under normal or certain conditions, these channels will 
work differently, depending on the economic structure, market behaviour, and the 
feasibility of monetary policy instruments in conveying policy stances. However, 
in abnormal conditions, such as in the presence of the COVID-19 pandemic, only 
a few policy instruments can be properly utilised. The COVID-19 pandemic is an 
extraordinary event, so it requires extraordinary measures as well. In this regard, 
most central banks provide very large monetary stimulus packages, which are 
done, among others, by lowering interest rates, lowering the reserve ratio, and 
buying government bonds on the domestic money market (IMF, 2020). In this 
paper, we focus on the role of interest rates as the main instrument frequently 
utilized by central banks. The standard literature assumes that the monetary policy 
response through changes in policy interest rates will affect short-term interest 
rates in the money market, and subsequently affect deposit and lending rates, and 
ultimately the development of the economy.
The following models are estimated to address the research questions.

(1)

(2)

(3)

where Yt includes (output growth, inflation, and credit growth). Similarly, β1,…β5 are 
the parameters to be estimated. β0 is the intercept; t denotes time and εt stands 
for error term. Likewise, i denotes the policy rate, VIX stands for a measure of 
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uncertainty and er stands for exchange rate. The Model (1) includes the basic 
variables, such as the interest rate, a measure of uncertainty, and exchange rate 
as a monetary control variable, whereas the Model (2) extends the basic model by 
including an interaction term (i*VIXt) to examine the effectiveness of monetary 
policy in the presence of uncertainty.2 Similarly, in Model (3), we examine the 
impact of COVID-19 uncertainty on monetary policy effectiveness captured by 
triple interaction term (i*VIXt*Covid_Dum), where Covid_Dum stands for a dummy 
variable, which takes value 1 for the COVID-19 pandemic period and 0 for other 
periods. All variables in the models are expressed in logarithmic form, except the 
interest rate. 

B. Data
We select 14 emerging economies, including Brazil, Chile, China, Colombia, 
Hungary, India, Russia , Malaysia, Mexico, Poland, Philippines, South Africa, Peru, 
and Turkey for the analysis. These countries are selected based on the severity of 
COVID-19 crisis (in terms of number of COVID-19 cases in EMEs)3 and availability 
of data. Monthly data for the period 2011M01–2020M09 related to the variables has 
been drawn from CEIC database and the Federal Reserve System’s website. The 
dummy for COVID-19 varies with respect to the individual countries’ responses 
to the COVID-19 outbreak. The response is drawn from the IMF’s website. The 
output growth, inflation, and credit availability are proxied by the growth rate of 
the industrial production index, consumer price index, and banks’ credit to the 
domestic sector, respectively. The interest rate (i) is proxied by the lending rate4 
and exchange rate (er) is the value of the country’s currency for the purpose of 
conversion to US Dollar.

III. METHODOLOGY
A. Autoregressive Distributed Lag Model (ARDL)
Autoregressive Distributed Lag (ARDL) approach to cointegration, developed 
by Pesaran and Shin (1999) is employed to estimate the Models (1) to (3). It has 
advantages over the traditional cointegration techniques as it can be applied even 
with a mix of I(0) and I(1). The testing of the ARDL approach consists of two steps. 
The first step is to check the existence of a long-run cointegration relationship 
among variables. If cointegration is established, the second step is to estimate 
the long- and short-run coefficients using Error Correction Models (ECM). If the 
cointegration is rejected, the second step converges to the estimation of short-run 
coefficients only. The ECM form of ARDL Model (1) is given as follows: 

2 We include an interaction term because the effect of interest rates on macroeconomic activity (either 
directly or via its impact on financial markets) can diver beyond standard theory, depending on 
uncertainty of macroeconomic nature.

3 https://www.worldometers.info/coronavirus/#countries.
4 It is assumed that the monetary policy response through changes in the policy rate will affect short-

term interest rates on the money markets, and subsequently affect deposit and lending rates.
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The first part of the right-hand side β values are the long-run coefficients and 
the second part with the parameters δ, γ, φ, and θ are the short-run dynamics of the 
model. To obtain the long-run relationship we conducted the F-test of for the joint 
significance of the coefficients as H0=β1=β2=β3=β4=0 against H1=β1,….β4≠0. Rejection 
of the null hypothesis represents the existence of cointegration. Pesaran and Shin 
(1999) proposed lower and upper critical values for the F-statistic assuming all 
variables are I(0) for lower bound and all are I(1) for upper bound. If the calculated 
F-statistic exceeds the upper critical value, then there is evidence of cointegration, 
whereas is fall below then the evidence of cointegration is rejected. However, if the 
calculated value falls between the lower and upper critical values, then the result 
is inconclusive. Once the cointegration is established, then the long- and short-run 
estimates can be calculated using vector error correction framework. As ARDL 
assumes no serial correlation, an appropriate lag length (m) should be considered. 
We estimate the ARDL model based on the Akaike’s information criterion. 

B. Panel ARDL Pooled Mean Group (PMG) Approach 
As a robustness test, we also use the panel ARDL econometric technique proposed 
by Pesaran et al. (1999) to estimate the models. We used the Pooled Mean Group 
(PMG) technique in the ARDL framework as it allows constant term, error variance, 
and short-run parameters to vary among panel countries. However, it assumes 
that the coefficients of the long-run relationship are constant across countries. The 
PMG estimator considers both pooling due to the homogeneity constraints on the 
long-run coefficients and averaging across countries to obtain the means of the 
estimated values of the error correction coefficients and short-run coefficients of 
the model. The PMG estimator computes the coefficients by using the Newton-
Raphson algorithm. The coefficients obtained by PMG estimator are consistent 
and asymptotically normally distributed. This model includes both pooling and 
averaging techniques; therefore, it has an advantage over dynamic ordinary least 
square and fully modified least square methods. 

As per the Pesaran et al., (1999), a panel regression can be written using ARDL 
(p, q) approach, where p is the lags of the dependent variable and q is the lags of 
regressors. In equation form, this can be described as follows:

(4)

where i = 1,2,…,14, is the number of countries in the panel; t = 1,2,3,…,N denotes the 
time period; yi is a (k × 1) vector of dependent variables consisting of credit growth 
rate, inflation rate, output growth; Xi is a matrix of the independent variables of 
order (T × k), which includes monetary policy, uncertainty index, exchange rate, 
and an interaction term between MP and uncertainty index and dummy variable; 

(5)
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the variable μi is fixed effects, and εi is a error term. If the variables Equation (5) 
were co-integrated then the residual term should follow I(0) order in order to have 
long-run relationship. Now we reparameterize Equation (5) to incorporate the 
error correction equation.

where:

(6)

The ηi represents the speed of adjustment parameter; αi are the long-run 
coefficients, σij

* are the short-run coefficients of the dependent variables, βij
* are 

short-run coefficients of the independent variables. 

IV. EMPIRICAL FINDINGS 
Before estimating the models, we investigate the unit root properties of the variables 
of each country by applying standard unit root tests, such as the Augmented 
Dickey-Fuller and Philips-Perron tests. As the overall findings suggest mixed 
order of the integration of the variables, that is, I(0) and I(1), we can employ the 
ARDL approach to cointegration for estimation.5

A. Findings from ARDL Analysis
We estimate 14 models for each country in the sample; the long-run cointegrating 
vector from the ARDL model for each country is reported from Table 1-14. The 
F-statistics reported in the bottom part of the table are found to be statistically 
significant and thus establishes the cointegrating relationship between the variables 
in the model. However, in some cases, cointegration is not found, and thus long-
run estimates are not reported. The findings suggest that the domestic interest 
rate (i) is negative and statistically significant in the credit growth equation in 
Brazil, Mexico, Russia, the Philippines, and Chile, indicating an increase in interest 
rate reduces credit growth in the economy. These findings indicate an effective 
monetary policy in stabilizing credit growth. In comparison, the interest rate is 
found to stabilize the output in Brazil, Russia, Turkey, the Philippines, Hungary, 
and Chile. The findings also reveal that monetary policy effectively stabilizes 
inflation in the case of Brazil and Turkey.

It is also important to see that the uncertainty measure VIX has a positive 
and significant impact on credit growth in Chile, China, Colombia, and Mexico. 

5 As there are 14 tables associated with the unit root test, but we do not include them in the text. 
However, these results are available upon request. 
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It is also interesting to note that VIX significantly reduces output growth in most 
economies (i.e., 9 out of 14 economies). This finding underscores the destabilizing 
role of uncertainty on output. The variable VIX is also found to have an inflationary 
effect on Mexico and Malaysia. 

It is also interesting to see that the exchange rate (er) exhibits a negative sign 
and is statistically significant in 5 cases. This indicates that an increase in the 
exchange rate, i.e., depreciation of the domestic currency, reduces credit growth, 
or an appreciation of the domestic currency increases credit growth. The negative 
link represents the balance sheet channel that can be attributed to the risk-taking 
behavior of the financial institutions in response to the exchange rate variations. 
For instance, during the exchange rate appreciation, the financial institutions 
borrow more from the international markets and accelerate the lending in the 
domestic market. This is mainly because domestic currency appreciation reduces 
the foreign liabilities and thus strengthens their balance sheet. Similarly, a 
negative relationship between exchange rate and inflation and the exchange rate 
and output growth can also be observed in most cases. This negative relationship 
further indicates that the exchange rate affects inflation and output through the 
risk-taking behavior of financial institutions.  

However, in the case of the effect of monetary policy during the uncertainty, 
the results suggest that the interaction variable ( i*VIX) is negative and statistically 
significant in the credit growth equation only in 3 out of 14 countries, i.e., Brazil, 
Peru, and South Africa, whereas, in the output equation, the interaction term is 
only negative and significant in India and Turkey. In Colombia, Malaysia, and 
Poland, the interaction term exhibits a positive sign and significance, indicating 
monetary policy is not effective during the period of uncertainty. For the inflation 
equation, the interaction term is negative and significant only in the case of Brazil 
and Turkey.

Finally, the triple interaction term, which captures the effect of uncertainty 
due to the COVID-19 pandemic, suggest that the monetary policy transmission is 
effective only in 5 out of 14 economies, i.e., Hungary (credit growth), Philippines 
(output growth), Turkey (credit growth), South Africa (credit and output). It is 
only important to note that none of the triple interaction terms are significant in 
stabilizing inflation. The lack of statistical significance of the triple interaction 
term in most of the EMEs clearly suggests that monetary policy transmission is 
weakened during the COVID-19 induced uncertainty period. 

Overall, it can be concluded that the emergence of the COVID-19 pandemic, 
which created extreme uncertainty, has caused the ineffectiveness of the monetary 
policy transmission of interest rate to inflation in most EMEs. However, in a few 
EMEs, the transmission is found to be effective in stabilizing credit and output. 
These findings indicate that the outbreak of the COVID-19 pandemic induce 
economic agents to follow a “cautionary” or ‘wait and see’ approach until they 
gain better information, making them less responsive to changes in monetary 
policy. 



Covid-19 Uncertainty and Monetary Policy Responses: 
Evidence from Emerging Market Economies 497

Ta
bl

e 
1.

 
Lo

ng
-r

un
 C

oe
ffi

ci
en

t E
st

im
at

es
 b

y 
th

e 
A

R
D

L 
A

pp
ro

ac
h 

(B
ra

zi
l)

Th
e 

va
ri

ab
le

 i 
is

 m
on

et
ar

y 
po

lic
y 

pr
ox

ie
d 

by
 le

nd
in

g 
ra

te
s,

 V
IX

 is
 th

e 
vo

la
til

ity
 in

de
x,

 e
r 

de
no

te
s 

th
e 

no
m

in
al

 e
xc

ha
ng

e 
ra

te
 (d

om
es

tic
 c

ur
re

nc
y 

pe
r 

un
it 

of
 U

SD
), 

D
um

m
y 

va
ri

ab
le

 is
 

ta
ke

n 
fo

r 
C

O
V

ID
-1

9 
cr

is
is

, a
nd

 it
 is

 b
as

ed
 o

n 
th

e 
go

ve
rn

m
en

t m
on

et
ar

y 
in

te
rv

en
tio

n 
da

ta
 p

ro
vi

de
d 

IM
F.

 T
he

 a
st

er
is

ks
 *

, *
*, 

an
d 

**
* 

in
di

ca
te

 th
e 

si
gn

ifi
ca

nc
e 

le
ve

l a
t 1

%
, 5

%
 a

nd
 1

0%
, 

re
sp

ec
tiv

el
y.

 T
he

 t-
te

st
 v

al
ue

s 
ar

e 
gi

ve
n 

in
 th

e 
pa

re
nt

he
si

s,
 a

nd
 th

e 
le

ve
l o

f s
ig

ni
fic

an
ce

 is
 g

iv
en

 in
 th

e 
sq

ua
re

 b
ra

ck
et

s.
 S

im
ila

rl
y,

 th
e 

nu
ll 

of
 F

-s
ta

tis
tic

 is
 fo

r 
co

-in
te

gr
at

io
n,

 th
e 

nu
ll 

hy
po

th
es

is
 is

 n
o 

co
-in

te
gr

at
io

n,
 a

nd
 a

 r
ej

ec
tio

n 
of

 th
e 

nu
ll 

in
di

ca
te

s 
th

e 
ex

is
te

nc
e 

of
 a

 lo
ng

-r
un

 r
el

at
io

ns
hi

p.
 If

 th
e 

F-
te

st
 v

al
ue

s 
ar

e 
hi

gh
er

 th
an

 I 
(0

) a
nd

 I 
(1

), 
th

en
 w

e 
es

ta
bl

is
h 

co
-

in
te

gr
at

io
n.

 If
 th

e 
va

lu
e 

is
 b

el
ow

, I
(0

) b
ou

nd
, t

he
n 

w
e 

ac
ce

pt
 th

e 
nu

ll 
hy

po
th

es
is

, a
nd

 if
 th

e 
va

lu
e 

fa
lls

 in
 b

et
w

ee
n,

 it
 is

 in
co

nc
lu

si
ve

. 

Va
ri

ab
le

s
D

ep
en

de
nt

 V
ar

ia
bl

e 
- C

re
di

t G
ro

w
th

D
ep

en
de

nt
 V

ar
ia

bl
e 

- I
nfl

at
io

n
D

ep
en

de
nt

 V
ar

ia
bl

e 
- O

ut
pu

t G
ro

w
th

 
M

od
el

 1
M

od
el

 2
M

od
el

 3
M

od
el

 1
M

od
el

 2
M

od
el

 3
M

od
el

 1
M

od
el

 2
M

od
el

 3

i
-2

.8
02

-3
.5

18
-3

.9
53

-0
.3

05
-0

.3
66

-0
.3

5
-0

.7
48

-0
.6

17
-0

.8
41

(-3
.8

52
)*

-(3
.3

38
)*

-(2
.7

45
)*

(-1
.8

66
)**

*
(-1

.8
79

)**
*

(-2
.4

64
)**

(-4
.4

56
)*

(-1
.4

82
)

-(2
.8

46
) *

VI
X

0.
67

8
-0

.0
08

0.
22

-0
.1

01
-0

.1
79

0.
10

5
-0

.4
43

0.
04

5
-0

.2
11

(3
.2

50
)*

(-0
.0

31
)

-0
.6

43
(-0

.8
31

)
(-0

.7
81

)
-1

.6
52

(5
.2

28
)*

-0
.1

25
(-1

.1
16

)

er
-4

.7
7

-4
.9

93
-4

.5
64

-0
.4

85
-1

.2
98

0.
14

1
-2

.1
03

-0
.1

77
-1

.1
61

(-3
.8

76
)*

(-3
.4

12
)*

(-2
.3

67
)**

(-0
.9

81
)

(-1
.4

94
)

-0
.3

85
(-1

.8
07

)
(-0

.1
00

)
(-1

.0
13

)

i*V
IX

-
-5

.8
05

-
-

-3
.4

29
-

-
-4

.6
86

-
(-2

.4
37

)**
(-1

.5
58

)
(-1

.5
61

)

i*V
IX

*D
um

m
y

-
-

2.
49

5
-

-
-0

.5
48

-
-

-1
.1

12
-0

.5
96

(-1
.2

90
)

(-0
.3

87
)

EC
M

-0
.0

4
-0

.0
32

-0
.0

27
-0

.0
92

-0
.0

77
-0

.1
-0

.7
22

-0
.2

57
-0

.3
55

(-9
.8

83
) *

(-9
.4

71
)*

(-8
.9

78
)*

(-4
.3

76
) *

(-5
.3

39
) *

(-3
.8

69
)*

(-9
.4

42
)*

(-4
.6

49
) *

(-3
.5

64
) *

F-
te

st
(1

8.
79

7)
**

*
(1

4.
23

1)
*

(1
2.

78
9)

*
(3

.6
59

)**
*

(4
.4

33
) *

*
2.

37
4

(1
7.

20
0)

*
(3

.4
28

)**
*

2.
01

3



Bulletin of Monetary Economics and Banking, Volume 24, Number 4, 2021498
Ta

bl
e 

2.
Lo

ng
-r

un
 C

oe
ffi

ci
en

t E
st

im
at

es
 b

y 
th

e 
A

R
D

L 
A

pp
ro

ac
h 

(C
hi

le
)

Th
e 

va
ri

ab
le

 i 
is

 m
on

et
ar

y 
po

lic
y 

pr
ox

ie
d 

by
 le

nd
in

g 
ra

te
s,

 V
IX

 is
 th

e 
vo

la
til

ity
 in

de
x,

 e
r 

de
no

te
s 

th
e 

no
m

in
al

 e
xc

ha
ng

e 
ra

te
 (d

om
es

tic
 c

ur
re

nc
y 

pe
r 

un
it 

of
 U

SD
), 

D
um

m
y 

va
ri

ab
le

 is
 

ta
ke

n 
fo

r 
C

O
V

ID
-1

9 
cr

is
is

, a
nd

 it
 is

 b
as

ed
 o

n 
th

e 
go

ve
rn

m
en

t m
on

et
ar

y 
in

te
rv

en
tio

n 
da

ta
 p

ro
vi

de
d 

IM
F.

 T
he

 a
st

er
is

ks
 *

, *
*, 

an
d 

**
* 

in
di

ca
te

 th
e 

si
gn

ifi
ca

nc
e 

le
ve

l a
t 1

%
, 5

%
 a

nd
 1

0%
, 

re
sp

ec
tiv

el
y.

 T
he

 t-
te

st
 v

al
ue

s 
ar

e 
gi

ve
n 

in
 th

e 
pa

re
nt

he
si

s,
 a

nd
 th

e 
le

ve
l o

f s
ig

ni
fic

an
ce

 is
 g

iv
en

 in
 th

e 
sq

ua
re

 b
ra

ck
et

s.
 S

im
ila

rl
y,

 th
e 

nu
ll 

of
 F

-s
ta

tis
tic

 is
 fo

r 
co

-in
te

gr
at

io
n,

 th
e 

nu
ll 

hy
po

th
es

is
 is

 n
o 

co
-in

te
gr

at
io

n,
 a

nd
 a

 r
ej

ec
tio

n 
of

 th
e 

nu
ll 

in
di

ca
te

s 
th

e 
ex

is
te

nc
e 

of
 a

 lo
ng

-r
un

 r
el

at
io

ns
hi

p.
 If

 th
e 

F-
te

st
 v

al
ue

s 
ar

e 
hi

gh
er

 th
an

 I 
(0

) a
nd

 I 
(1

), 
th

en
 w

e 
es

ta
bl

is
h 

co
-

in
te

gr
at

io
n.

 If
 th

e 
va

lu
e 

is
 b

el
ow

, I
(0

) b
ou

nd
, t

he
n 

w
e 

ac
ce

pt
 th

e 
nu

ll 
hy

po
th

es
is

, a
nd

 if
 th

e 
va

lu
e 

fa
lls

 in
 b

et
w

ee
n,

 it
 is

 in
co

nc
lu

si
ve

.

Va
ri

ab
le

s
D

ep
en

de
nt

 V
ar

ia
bl

e 
- C

re
di

t G
ro

w
th

D
ep

en
de

nt
 V

ar
ia

bl
e 

- I
nfl

at
io

n
D

ep
en

de
nt

 V
ar

ia
bl

e 
- O

ut
pu

t G
ro

w
th

M
od

el
 1

M
od

el
 2

M
od

el
 3

M
od

el
 1

M
od

el
 2

M
od

el
 3

M
od

el
 1

M
od

el
 2

M
od

el
 3

i
-0

.3
84

(-1
.6

64
)**

*
-0

.5
11

(-2
.2

12
)**

-0
.7

27
(-1

.7
45

)**
*

-0
.3

97
(-1

.1
1)

-0
.3

49
(-0

.9
33

)
-0

.4
21

(-1
.2

26
)

-0
.7

04
(-1

.6
76

)**
*

-0
.5

64
(-1

.3
03

)
-0

.4
05

(-0
.9

52
)

VI
X

0.
37

3
(6

.6
21

) *
0.

41
4

(6
.6

49
)*

0.
24

5
(2

.9
59

)*
0.

04
5

(0
.6

88
)

0.
00

8
(0

.1
27

)
0.

06
7

(0
.9

96
)

0.
07

3
(1

.2
03

)
0.

03
4

(0
.4

09
)

0.
13

1
(1

.5
28

)

er
-0

.0
16

(-3
.5

28
)*

-0
.0

16
(-3

.6
32

)*
-0

.0
25

(-2
.8

78
)*

-0
.0

06
(-0

.9
59

)
-0

.0
04

(-0
.5

56
)

-0
.0

06
(-0

.8
43

)
-0

.0
28

(-3
.4

68
)*

-0
.0

25
(-2

.9
22

)*
-0

.0
21

(-2
.4

01
)**

i*V
IX

-
-0

.0
79

(-0
.9

74
)

-
-

-0
.0

58
(-0

.8
60

)
-

-
-0

.0
01

(-0
.0

15
)

-

i*V
IX

*D
um

m
y

-
-

0.
16

51
29

-
-0

.1
02

(-1
.3

36
)

-
-

-0
.1

37
(-1

.4
26

)

EC
M

-0
.2

04
(-5

.2
57

)*
-0

.2
05

(-0
.2

05
)*

-0
.1

15
(-0

.1
15

)*
-0

.0
93

(-2
.9

61
)*

-0
.0

93
(-3

.0
73

)*
-0

.0
96

(-3
.5

96
)*

-0
.7

28
(-8

.4
40

)
-0

.6
99

(-8
.1

90
)

-0
.6

96
(-8

.4
65

)*
F-

te
st

5.
28

9*
5.

56
3*

4.
71

0*
1.

68
6

1.
49

8
2.

05
95

44
13

.7
48

*
10

.6
89

*
11

.4
19

*



Covid-19 Uncertainty and Monetary Policy Responses: 
Evidence from Emerging Market Economies 499

Ta
bl

e 
3.

Lo
ng

-r
un

 C
oe

ffi
ci

en
t E

st
im

at
es

 b
y 

th
e 

A
R

D
L 

A
pp

ro
ac

h 
(C

hi
na

)
Th

e 
va

ri
ab

le
 i 

is
 m

on
et

ar
y 

po
lic

y 
pr

ox
ie

d 
by

 le
nd

in
g 

ra
te

s,
 V

IX
 is

 th
e 

vo
la

til
ity

 in
de

x,
 e

r 
de

no
te

s 
th

e 
no

m
in

al
 e

xc
ha

ng
e 

ra
te

 (d
om

es
tic

 c
ur

re
nc

y 
pe

r 
un

it 
of

 U
SD

), 
D

um
m

y 
va

ri
ab

le
 is

 
ta

ke
n 

fo
r 

C
O

V
ID

-1
9 

cr
is

is
, a

nd
 it

 is
 b

as
ed

 o
n 

th
e 

go
ve

rn
m

en
t m

on
et

ar
y 

in
te

rv
en

tio
n 

da
ta

 p
ro

vi
de

d 
IM

F.
 T

he
 a

st
er

is
ks

 *
, *

*, 
an

d 
**

* 
in

di
ca

te
 th

e 
si

gn
ifi

ca
nc

e 
le

ve
l a

t 1
%

, 5
%

 a
nd

 1
0%

, 
re

sp
ec

tiv
el

y.
 T

he
 t-

te
st

 v
al

ue
s 

ar
e 

gi
ve

n 
in

 th
e 

pa
re

nt
he

si
s,

 a
nd

 th
e 

le
ve

l o
f s

ig
ni

fic
an

ce
 is

 g
iv

en
 in

 th
e 

sq
ua

re
 b

ra
ck

et
s.

 S
im

ila
rl

y,
 th

e 
nu

ll 
of

 F
-s

ta
tis

tic
 is

 fo
r 

co
-in

te
gr

at
io

n,
 th

e 
nu

ll 
hy

po
th

es
is

 is
 n

o 
co

-in
te

gr
at

io
n,

 a
nd

 a
 r

ej
ec

tio
n 

of
 th

e 
nu

ll 
in

di
ca

te
s 

th
e 

ex
is

te
nc

e 
of

 a
 lo

ng
-r

un
 r

el
at

io
ns

hi
p.

 If
 th

e 
F-

te
st

 v
al

ue
s 

ar
e 

hi
gh

er
 th

an
 I 

(0
) a

nd
 I 

(1
), 

th
en

 w
e 

es
ta

bl
is

h 
co

-
in

te
gr

at
io

n.
 If

 th
e 

va
lu

e 
is

 b
el

ow
, I

(0
) b

ou
nd

, t
he

n 
w

e 
ac

ce
pt

 th
e 

nu
ll 

hy
po

th
es

is
, a

nd
 if

 th
e 

va
lu

e 
fa

lls
 in

 b
et

w
ee

n,
 it

 is
 in

co
nc

lu
si

ve
.

Va
ri

ab
le

s
D

ep
en

de
nt

 V
ar

ia
bl

e 
- C

re
di

t G
ro

w
th

D
ep

en
de

nt
 V

ar
ia

bl
e 

- I
nfl

at
io

n
D

ep
en

de
nt

 V
ar

ia
bl

e 
- O

ut
pu

t G
ro

w
th

M
od

el
 1

M
od

el
 2

M
od

el
 3

M
od

el
 1

M
od

el
 2

M
od

el
 3

M
od

el
 1

M
od

el
 2

M
od

el
 3

i
-0

.6
88

(-0
.2

55
)

0.
78

9
(0

.3
41

)
-3

.8
66

(-0
.2

25
)

0.
75

4
(0

.1
80

)
0.

83
9

(0
.2

02
)

-0
.0

03
(-0

.0
00

)
-1

.0
23

(-1
.0

23
)

-1
.4

62
(-0

.9
83

)
-1

.1
99

(-0
.2

07
)

VI
X

0.
69

3
(1

.9
26

)**
*

0.
45

4*
**

(1
.9

55
)

1.
18

3
(1

.5
82

)
1.

98
0

(0
.3

41
)

1.
86

2
(0

.3
35

)
-1

.1
78

(-0
.2

70
)

0.
15

4
(1

.1
28

)
0.

19
9

(1
.0

12
)

-1
.3

42
(-0

.4
99

)

er
-1

2.
18

7
(-1

.4
59

)
-6

.6
41

(-1
.2

00
)

-2
4.

98
0

(-1
.6

75
)**

*
-9

.1
92

(-0
.2

45
)

-8
.5

13
(-0

.2
39

)
15

.3
32

(0
.3

44
)

-1
.7

12
(-0

.6
21

)
-1

.7
35

(-0
.5

17
)

-1
8.

90
8

(-0
.4

69
)

i*V
IX

-
0.

08
7

(0
.4

36
)

-
-

0.
01

86
(0

.0
54

)
-

-
-0

.0
92

(-0
.5

73
)

-

i*V
IX

*D
um

m
y

-
-

-0
.2

25
(-0

.2
31

)
-

-
2.

72
5

(0
.3

05
)

-
-

-1
0.

69
8

(-0
.4

92
)

EC
M

-0
.0

45
(-0

.0
45

)*
-0

.0
70

(-4
.5

32
)*

-0
.0

34
(-4

.6
50

)
0.

01
9

(5
.2

37
)*

0.
02

1
(5

.2
37

)*
-0

.0
18

(-5
.8

58
)*

-0
.2

92
(-4

.5
56

)*
-0

.2
36

(-4
.6

01
)

-0
.0

46
(-6

.1
87

)*
F-

te
st

3.
54

6*
**

3.
23

8*
**

3.
44

0*
**

5.
29

0*
4.

36
8*

5.
46

4*
4.

00
2*

*
3.

40
5*

*
6.

09
5*



Bulletin of Monetary Economics and Banking, Volume 24, Number 4, 2021500
Ta

bl
e 

4.
Lo

ng
-r

un
 C

oe
ffi

ci
en

t E
st

im
at

es
 b

y 
th

e 
A

R
D

L 
A

pp
ro

ac
h 

(C
ol

om
bi

a)
Th

e 
va

ri
ab

le
 i 

is
 m

on
et

ar
y 

po
lic

y 
pr

ox
ie

d 
by

 le
nd

in
g 

ra
te

s,
 V

IX
 is

 th
e 

vo
la

til
ity

 in
de

x,
 e

r 
de

no
te

s 
th

e 
no

m
in

al
 e

xc
ha

ng
e 

ra
te

 (d
om

es
tic

 c
ur

re
nc

y 
pe

r 
un

it 
of

 U
SD

), 
D

um
m

y 
va

ri
ab

le
 is

 
ta

ke
n 

fo
r 

C
O

V
ID

-1
9 

cr
is

is
, a

nd
 it

 is
 b

as
ed

 o
n 

th
e 

go
ve

rn
m

en
t m

on
et

ar
y 

in
te

rv
en

tio
n 

da
ta

 p
ro

vi
de

d 
IM

F.
 T

he
 a

st
er

is
ks

 *
, *

*, 
an

d 
**

* 
in

di
ca

te
 th

e 
si

gn
ifi

ca
nc

e 
le

ve
l a

t 1
%

, 5
%

 a
nd

 1
0%

, 
re

sp
ec

tiv
el

y.
 T

he
 t-

te
st

 v
al

ue
s 

ar
e 

gi
ve

n 
in

 th
e 

pa
re

nt
he

si
s,

 a
nd

 th
e 

le
ve

l o
f s

ig
ni

fic
an

ce
 is

 g
iv

en
 in

 th
e 

sq
ua

re
 b

ra
ck

et
s.

 S
im

ila
rl

y,
 th

e 
nu

ll 
of

 F
-s

ta
tis

tic
 is

 fo
r 

co
-in

te
gr

at
io

n,
 th

e 
nu

ll 
hy

po
th

es
is

 is
 n

o 
co

-in
te

gr
at

io
n,

 a
nd

 a
 r

ej
ec

tio
n 

of
 th

e 
nu

ll 
in

di
ca

te
s 

th
e 

ex
is

te
nc

e 
of

 a
 lo

ng
-r

un
 r

el
at

io
ns

hi
p.

 If
 th

e 
F-

te
st

 v
al

ue
s 

ar
e 

hi
gh

er
 th

an
 I 

(0
) a

nd
 I 

(1
), 

th
en

 w
e 

es
ta

bl
is

h 
co

-
in

te
gr

at
io

n.
 If

 th
e 

va
lu

e 
is

 b
el

ow
, I

(0
) b

ou
nd

, t
he

n 
w

e 
ac

ce
pt

 th
e 

nu
ll 

hy
po

th
es

is
, a

nd
 if

 th
e 

va
lu

e 
fa

lls
 in

 b
et

w
ee

n,
 it

 is
 in

co
nc

lu
si

ve
.

Va
ri

ab
le

s
D

ep
en

de
nt

 V
ar

ia
bl

e 
- C

re
di

t G
ro

w
th

D
ep

en
de

nt
 V

ar
ia

bl
e 

- I
nfl

at
io

n
D

ep
en

de
nt

 V
ar

ia
bl

e 
- O

ut
pu

t G
ro

w
th

 
M

od
el

 1
M

od
el

 2
M

od
el

 3
M

od
el

 1
M

od
el

 2
M

od
el

 3
M

od
el

 1
M

od
el

 2
M

od
el

 3

i
1.

47
5

1.
33

1
1.

32
0

-0
.4

50
-0

.5
35

-0
.7

33
0.

14
3

-0
.5

67
-0

.3
14

(1
.0

95
)

(1
.0

22
)

(1
.0

34
)

-(0
.6

16
)

(-0
.6

78
)

-(0
.7

08
)

(0
.2

92
)

(-0
.8

43
)

-(0
.9

19
)

VI
X

0.
21

7
0.

18
0

0.
16

3
-0

.2
00

-0
.1

88
-0

.1
43

-0
.3

76
-0

.2
44

0.
14

3
(1

.6
96

)**
*

(1
.3

26
)

(1
.1

82
)

(-1
.4

76
)

(-1
.3

85
)

(-1
.0

23
)

-(3
.4

17
)*

(-1
.6

99
)**

*
(1

.4
43

)

er
-0

.0
07

-0
.0

08
-0

.0
07

0.
00

1
0.

00
1

0.
00

1
-0

.0
01

0.
00

2
0.

00
2

(-5
.4

04
) *

(-5
.4

91
)*

(-5
.5

73
) *

(1
.5

82
)

(1
.7

72
)**

(1
.6

47
)

(-0
.6

68
)

(1
.2

76
)

(2
.6

03
)**

i*V
IX

-
-0

.2
91

-
-

0.
26

6
-

-
3.

22
2

-
(-1

.1
49

)
(1

.0
60

)
(3

.4
92

) *

i*V
IX

*D
um

m
y

-
-

-0
.3

67
-

-
0.

99
6

-
-

6.
21

1
(-1

.2
92

)
(1

.2
18

)
(1

.0
87

)

EC
M

-0
.1

98
-0

.1
99

-0
.2

01
-0

.0
55

-0
.0

53
-0

.0
46

-0
.6

85
-0

.5
36

-0
.8

21
(-5

.4
00

) *
(-5

.6
72

)
(-5

.7
22

)*
(-4

.7
46

)*
(-5

.0
89

)*
(-5

.3
36

)*
(-7

.6
80

)*
(-7

.8
57

)*
(-9

.4
00

)*
F-

te
st

(5
.6

03
) *

(5
.0

99
)*

(5
.1

89
) *

(4
.3

28
)**

(4
.1

03
)**

(4
.5

08
)*

(1
1.

35
7)

*
(9

.7
79

) *
(1

3.
98

4)
*



Covid-19 Uncertainty and Monetary Policy Responses: 
Evidence from Emerging Market Economies 501

Ta
bl

e 
5:

 
Lo

ng
-r

un
 C

oe
ffi

ci
en

t E
st

im
at

es
 b

y 
th

e 
A

R
D

L 
A

pp
ro

ac
h 

(H
un

ga
ry

)
Th

e 
va

ri
ab

le
 i 

is
 m

on
et

ar
y 

po
lic

y 
pr

ox
ie

d 
by

 le
nd

in
g 

ra
te

s,
 V

IX
 is

 th
e 

vo
la

til
ity

 in
de

x,
 e

r 
de

no
te

s 
th

e 
no

m
in

al
 e

xc
ha

ng
e 

ra
te

 (d
om

es
tic

 c
ur

re
nc

y 
pe

r 
un

it 
of

 U
SD

), 
D

um
m

y 
va

ri
ab

le
 is

 
ta

ke
n 

fo
r 

C
O

V
ID

-1
9 

cr
is

is
, a

nd
 it

 is
 b

as
ed

 o
n 

th
e 

go
ve

rn
m

en
t m

on
et

ar
y 

in
te

rv
en

tio
n 

da
ta

 p
ro

vi
de

d 
IM

F.
 T

he
 a

st
er

is
ks

 *
, *

*, 
an

d 
**

* 
in

di
ca

te
 th

e 
si

gn
ifi

ca
nc

e 
le

ve
l a

t 1
%

, 5
%

 a
nd

 1
0%

, 
re

sp
ec

tiv
el

y.
 T

he
 t-

te
st

 v
al

ue
s 

ar
e 

gi
ve

n 
in

 th
e 

pa
re

nt
he

si
s,

 a
nd

 th
e 

le
ve

l o
f s

ig
ni

fic
an

ce
 is

 g
iv

en
 in

 th
e 

sq
ua

re
 b

ra
ck

et
s.

 S
im

ila
rl

y,
 th

e 
nu

ll 
of

 F
-s

ta
tis

tic
 is

 fo
r 

co
-in

te
gr

at
io

n,
 th

e 
nu

ll 
hy

po
th

es
is

 is
 n

o 
co

-in
te

gr
at

io
n,

 a
nd

 a
 r

ej
ec

tio
n 

of
 th

e 
nu

ll 
in

di
ca

te
s 

th
e 

ex
is

te
nc

e 
of

 a
 lo

ng
-r

un
 r

el
at

io
ns

hi
p.

 If
 th

e 
F-

te
st

 v
al

ue
s 

ar
e 

hi
gh

er
 th

an
 I 

(0
) a

nd
 I 

(1
), 

th
en

 w
e 

es
ta

bl
is

h 
co

-
in

te
gr

at
io

n.
 If

 th
e 

va
lu

e 
is

 b
el

ow
, I

(0
) b

ou
nd

, t
he

n 
w

e 
ac

ce
pt

 th
e 

nu
ll 

hy
po

th
es

is
, a

nd
 if

 th
e 

va
lu

e 
fa

lls
 in

 b
et

w
ee

n,
 it

 is
 in

co
nc

lu
si

ve
.

Va
ri

ab
le

s
D

ep
en

de
nt

 V
ar

ia
bl

e 
- C

re
di

t G
ro

w
th

D
ep

en
de

nt
 V

ar
ia

bl
e 

- I
nfl

at
io

n
D

ep
en

de
nt

 V
ar

ia
bl

e 
- O

ut
pu

t G
ro

w
th

M
od

el
 1

M
od

el
 2

M
od

el
 3

M
od

el
 1

M
od

el
 2

M
od

el
 3

M
od

el
 1

M
od

el
 2

M
od

el
 3

i
-

-
-6

.7
87

(-1
.5

41
)

-
-

-
-2

.0
64

**
(-2

.5
72

)
-2

.3
37

(-2
.9

58
)*

-1
.2

71
(-1

.9
08

)**
*

VI
X

-
-

0.
69

5
(0

.9
81

)
-

-
-

-0
.1

80
(-0

.8
51

)
-0

.1
98

(-0
.9

38
)

-0
.4

44
(-1

.7
79

)**
*

er
-

-
-0

.3
32

(-0
.9

63
)

-
-

-
-0

.1
48

(-2
.5

13
)**

-0
.1

63
(-2

.8
35

)*
-0

.0
81

(-1
.4

37
)

i*V
IX

-
-

-
-

-
-

-
-2

.7
64

(-0
.7

19
)

-

i*V
IX

*D
um

m
y

-
-

-1
.1

26
(-1

.6
79

)**
-

-
-

-
-

-1
.4

30
(-1

.0
52

)

EC
M

-
-

-0
.0

47
(-4

.5
81

)*
-

-
-

-0
.4

87
(-5

.4
54

)*
-0

.5
00

(-5
.6

44
40

2
-0

.3
76

(-8
.5

01
)*

F-
te

st
1.

16
8

1.
72

1
3.

34
3*

**
1.

15
9

1.
31

1
1.

55
3

5.
72

9*
5.

05
7*

11
.5

02
*



Bulletin of Monetary Economics and Banking, Volume 24, Number 4, 2021502
Ta

bl
e 

6.
Lo

ng
-r

un
 C

oe
ffi

ci
en

t E
st

im
at

es
 b

y 
th

e 
A

R
D

L 
A

pp
ro

ac
h 

(I
nd

ia
)

Th
e 

va
ri

ab
le

 i 
is

 m
on

et
ar

y 
po

lic
y 

pr
ox

ie
d 

by
 le

nd
in

g 
ra

te
s,

 V
IX

 is
 th

e 
vo

la
til

ity
 in

de
x,

 e
r 

de
no

te
s 

th
e 

no
m

in
al

 e
xc

ha
ng

e 
ra

te
 (d

om
es

tic
 c

ur
re

nc
y 

pe
r 

un
it 

of
 U

SD
), 

D
um

m
y 

va
ri

ab
le

 is
 

ta
ke

n 
fo

r 
C

O
V

ID
-1

9 
cr

is
is

, a
nd

 it
 is

 b
as

ed
 o

n 
th

e 
go

ve
rn

m
en

t m
on

et
ar

y 
in

te
rv

en
tio

n 
da

ta
 p

ro
vi

de
d 

IM
F.

 T
he

 a
st

er
is

ks
 *

, *
*, 

an
d 

**
* 

in
di

ca
te

 th
e 

si
gn

ifi
ca

nc
e 

le
ve

l a
t 1

%
, 5

%
 a

nd
 1

0%
, 

re
sp

ec
tiv

el
y.

 T
he

 t-
te

st
 v

al
ue

s 
ar

e 
gi

ve
n 

in
 th

e 
pa

re
nt

he
si

s,
 a

nd
 th

e 
le

ve
l o

f s
ig

ni
fic

an
ce

 is
 g

iv
en

 in
 th

e 
sq

ua
re

 b
ra

ck
et

s.
 S

im
ila

rl
y,

 th
e 

nu
ll 

of
 F

-s
ta

tis
tic

 is
 fo

r 
co

-in
te

gr
at

io
n,

 th
e 

nu
ll 

hy
po

th
es

is
 is

 n
o 

co
-in

te
gr

at
io

n,
 a

nd
 a

 r
ej

ec
tio

n 
of

 th
e 

nu
ll 

in
di

ca
te

s 
th

e 
ex

is
te

nc
e 

of
 a

 lo
ng

-r
un

 r
el

at
io

ns
hi

p.
 If

 th
e 

F-
te

st
 v

al
ue

s 
ar

e 
hi

gh
er

 th
an

 I 
(0

) a
nd

 I 
(1

), 
th

en
 w

e 
es

ta
bl

is
h 

co
-

in
te

gr
at

io
n.

 If
 th

e 
va

lu
e 

is
 b

el
ow

, I
(0

) b
ou

nd
, t

he
n 

w
e 

ac
ce

pt
 th

e 
nu

ll 
hy

po
th

es
is

, a
nd

 if
 th

e 
va

lu
e 

fa
lls

 in
 b

et
w

ee
n,

 it
 is

 in
co

nc
lu

si
ve

.

Va
ri

ab
le

s
D

ep
en

de
nt

 V
ar

ia
bl

e 
- C

re
di

t G
ro

w
th

D
ep

en
de

nt
 V

ar
ia

bl
e 

- I
nfl

at
io

n
D

ep
en

de
nt

 V
ar

ia
bl

e 
- O

ut
pu

t G
ro

w
th

 
M

od
el

 1
M

od
el

 2
M

od
el

 3
M

od
el

 1
M

od
el

 2
M

od
el

 3
M

od
el

 1
M

od
el

 2
M

od
el

 3

i
-0

.5
99

-0
.2

85
(-0

.4
34

)
-0

.5
07

-
-

-
0.

06
0

0.
85

3
0.

75
5

(-1
.0

69
)

(-0
.4

84
)

(0
.0

66
)

(0
.8

32
)

(0
.4

78
)

VI
X

-0
.0

05
0.

11
3

(0
.6

22
)

0.
14

6
-

-
-

-0
.6

95
-0

.6
59

-0
.3

63
(-0

.0
56

)
(0

.8
32

)
(-3

.9
25

)*
(-3

.3
18

)*
(-1

.5
10

)

er
-0

.2
48

-0
.3

26
(-2

.0
53

)**
-0

.2
55

-
-

-
-0

.1
91

0.
00

1
0.

17
3

(-1
.9

77
)**

(-1
.2

20
)

(-1
.1

03
)

(0
.0

09
)

(0
.6

47
)

i*V
IX

-
-1

.2
87

(-1
.6

0)
-

-
-

-
-

-1
.4

15
-

(-2
.5

76
)**

i*V
IX

*D
um

m
y

-
-

0.
15

2
-

-
-

-
-

1.
39

6
0.

29
9

(1
.0

47
)

EC
M

-0
.1

67
-0

.1
52

(-5
.5

69
)*

-0
.0

84
-

-
-

-0
.4

18
-0

.3
70

-0
.2

49
(5

.6
94

)*
(-3

.9
01

)*
(-5

.5
09

)*
(-6

.7
48

)*
(-8

.2
36

)*
F-

te
st

(6
.2

08
)*

4.
84

9*
2.

41
5

1.
65

6
0.

91
0

1.
45

4
(5

.8
48

)*
(7

.2
31

)*
(1

0.
72

3)
*



Covid-19 Uncertainty and Monetary Policy Responses: 
Evidence from Emerging Market Economies 503

Ta
bl

e 
7.

Lo
ng

-r
un

 C
oe

ffi
ci

en
t E

st
im

at
es

 b
y 

th
e 

A
R

D
L 

A
pp

ro
ac

h 
(M

ex
ic

o)
Th

e 
va

ri
ab

le
 i 

is
 m

on
et

ar
y 

po
lic

y 
pr

ox
ie

d 
by

 le
nd

in
g 

ra
te

s,
 V

IX
 is

 th
e 

vo
la

til
ity

 in
de

x,
 e

r 
de

no
te

s 
th

e 
no

m
in

al
 e

xc
ha

ng
e 

ra
te

 (d
om

es
tic

 c
ur

re
nc

y 
pe

r 
un

it 
of

 U
SD

), 
D

um
m

y 
va

ri
ab

le
 is

 
ta

ke
n 

fo
r 

C
O

V
ID

-1
9 

cr
is

is
, a

nd
 it

 is
 b

as
ed

 o
n 

th
e 

go
ve

rn
m

en
t m

on
et

ar
y 

in
te

rv
en

tio
n 

da
ta

 p
ro

vi
de

d 
IM

F.
 T

he
 a

st
er

is
ks

 *
, *

*, 
an

d 
**

* 
in

di
ca

te
 th

e 
si

gn
ifi

ca
nc

e 
le

ve
l a

t 1
%

, 5
%

 a
nd

 1
0%

, 
re

sp
ec

tiv
el

y.
 T

he
 t-

te
st

 v
al

ue
s 

ar
e 

gi
ve

n 
in

 th
e 

pa
re

nt
he

si
s,

 a
nd

 th
e 

le
ve

l o
f s

ig
ni

fic
an

ce
 is

 g
iv

en
 in

 th
e 

sq
ua

re
 b

ra
ck

et
s.

 S
im

ila
rl

y,
 th

e 
nu

ll 
of

 F
-s

ta
tis

tic
 is

 fo
r 

co
-in

te
gr

at
io

n,
 th

e 
nu

ll 
hy

po
th

es
is

 is
 n

o 
co

-in
te

gr
at

io
n,

 a
nd

 a
 r

ej
ec

tio
n 

of
 th

e 
nu

ll 
in

di
ca

te
s 

th
e 

ex
is

te
nc

e 
of

 a
 lo

ng
-r

un
 r

el
at

io
ns

hi
p.

 If
 th

e 
F-

te
st

 v
al

ue
s 

ar
e 

hi
gh

er
 th

an
 I 

(0
) a

nd
 I 

(1
), 

th
en

 w
e 

es
ta

bl
is

h 
co

-
in

te
gr

at
io

n.
 If

 th
e 

va
lu

e 
is

 b
el

ow
, I

(0
) b

ou
nd

, t
he

n 
w

e 
ac

ce
pt

 th
e 

nu
ll 

hy
po

th
es

is
, a

nd
 if

 th
e 

va
lu

e 
fa

lls
 in

 b
et

w
ee

n,
 it

 is
 in

co
nc

lu
si

ve
.

Va
ri

ab
le

s
D

ep
en

de
nt

 V
ar

ia
bl

e 
- C

re
di

t G
ro

w
th

D
ep

en
de

nt
 V

ar
ia

bl
e 

- I
nfl

at
io

n
D

ep
en

de
nt

 V
ar

ia
bl

e 
- O

ut
pu

t G
ro

w
th

M
od

el
 1

M
od

el
 2

M
od

el
 3

M
od

el
 1

M
od

el
 2

M
od

el
 3

M
od

el
 1

M
od

el
 2

M
od

el
 3

i
-0

.2
93

(-3
.3

64
)*

-0
.2

86
(-3

.3
83

)*
-0

.2
34

(-2
.9

14
)*

0.
17

0
(0

.6
83

)
0.

40
8

(1
.4

18
)

0.
25

2
(1

.2
38

)
0.

35
1

(1
.0

66
)

-0
.0

51
(-0

.0
61

)
5.

99
7

(0
.3

63
)

VI
X

0.
12

4
(1

.8
02

)**
*

0.
13

1
(1

.9
73

)**
*

0.
29

1
(4

.4
97

)*
0.

04
5

(0
.8

03
)

0.
07

2
(1

.7
81

)**
*

-0
.0

82
(1

.7
77

)**
*

-0
.0

03
(1

.0
66

)
-0

.2
44

(-0
.9

47
)

-1
.4

43
(-0

.3
55

)

er
-0

.0
86

(-0
.6

85
)

-0
.0

84
(-0

.6
94

)
-0

.1
04

(-0
.7

30
)

0.
05

7
(0

.3
94

)
-0

.2
28

(-2
.2

45
)

-0
.0

10
(-0

.0
88

)
-1

.0
08

(-5
.4

84
)*

-1
.4

01
(-2

.6
08

)**
-7

.2
18

(-0
.3

97
)

i*V
IX

-
-0

.6
02

(-1
.4

40
)

-
-0

.2
17

(-0
.1

53
)

23
.2

48
(1

.4
26

)

i*V
IX

*D
um

m
y

-
-0

.7
80

(-1
.5

10
)

1.
14

0
(0

.2
21

)
1.

26
8

(0
.3

43
)

EC
M

-0
.4

17
(-4

.6
09

)*
-0

.4
30

(-4
.9

75
)*

-0
.3

66
(-7

.7
47

)*
-0

.1
01

(-3
.0

01
)*

-0
.1

48
1

(-4
.7

47
)*

-0
.1

16
(-5

.0
90

)*
-0

.5
08

(-6
.9

78
)*

-0
.1

79
(-8

.1
25

)*
-0

.0
40

(-8
.0

50
)*

F-
te

st
4.

07
6*

*
3.

91
3*

*
9.

55
3*

1.
73

2
3.

55
7*

*
4.

11
54

**
9.

37
8*

10
.4

58
*

10
.2

71
*



Bulletin of Monetary Economics and Banking, Volume 24, Number 4, 2021504
Ta

bl
e 

8.
Lo

ng
-r

un
 C

oe
ffi

ci
en

t E
st

im
at

es
 b

y 
th

e 
A

R
D

L 
A

pp
ro

ac
h 

(M
al

ay
si

a)
Th

e 
va

ri
ab

le
 i 

is
 m

on
et

ar
y 

po
lic

y 
pr

ox
ie

d 
by

 le
nd

in
g 

ra
te

s,
 V

IX
 is

 th
e 

vo
la

til
ity

 in
de

x,
 e

r 
de

no
te

s 
th

e 
no

m
in

al
 e

xc
ha

ng
e 

ra
te

 (d
om

es
tic

 c
ur

re
nc

y 
pe

r 
un

it 
of

 U
SD

), 
D

um
m

y 
va

ri
ab

le
 is

 
ta

ke
n 

fo
r 

C
O

V
ID

-1
9 

cr
is

is
, a

nd
 it

 is
 b

as
ed

 o
n 

th
e 

go
ve

rn
m

en
t m

on
et

ar
y 

in
te

rv
en

tio
n 

da
ta

 p
ro

vi
de

d 
IM

F.
 T

he
 a

st
er

is
ks

 *
, *

*, 
an

d 
**

* 
in

di
ca

te
 th

e 
si

gn
ifi

ca
nc

e 
le

ve
l a

t 1
%

, 5
%

 a
nd

 1
0%

, 
re

sp
ec

tiv
el

y.
 T

he
 t-

te
st

 v
al

ue
s 

ar
e 

gi
ve

n 
in

 th
e 

pa
re

nt
he

si
s,

 a
nd

 th
e 

le
ve

l o
f s

ig
ni

fic
an

ce
 is

 g
iv

en
 in

 th
e 

sq
ua

re
 b

ra
ck

et
s.

 S
im

ila
rl

y,
 th

e 
nu

ll 
of

 F
-s

ta
tis

tic
 is

 fo
r 

co
-in

te
gr

at
io

n,
 th

e 
nu

ll 
hy

po
th

es
is

 is
 n

o 
co

-in
te

gr
at

io
n,

 a
nd

 a
 r

ej
ec

tio
n 

of
 th

e 
nu

ll 
in

di
ca

te
s 

th
e 

ex
is

te
nc

e 
of

 a
 lo

ng
-r

un
 r

el
at

io
ns

hi
p.

 If
 th

e 
F-

te
st

 v
al

ue
s 

ar
e 

hi
gh

er
 th

an
 I 

(0
) a

nd
 I 

(1
), 

th
en

 w
e 

es
ta

bl
is

h 
co

-
in

te
gr

at
io

n.
 If

 th
e 

va
lu

e 
is

 b
el

ow
, I

(0
) b

ou
nd

, t
he

n 
w

e 
ac

ce
pt

 th
e 

nu
ll 

hy
po

th
es

is
, a

nd
 if

 th
e 

va
lu

e 
fa

lls
 in

 b
et

w
ee

n,
 it

 is
 in

co
nc

lu
si

ve
.

Va
ri

ab
le

s
D

ep
en

de
nt

 V
ar

ia
bl

e 
- C

re
di

t G
ro

w
th

D
ep

en
de

nt
 V

ar
ia

bl
e 

- I
nfl

at
io

n
D

ep
en

de
nt

 V
ar

ia
bl

e 
- O

ut
pu

t G
ro

w
th

M
od

el
 1

M
od

el
 2

M
od

el
 3

M
od

el
 1

M
od

el
 2

M
od

el
 3

M
od

el
 1

M
od

el
 2

M
od

el
 3

i
-

-
-

-0
.9

65
(-0

.5
93

)
-0

.9
62

(-0
.4

13
)

-0
.0

40
(-0

.0
19

)
0.

67
1

(0
.3

77
)

1.
82

0
(1

.1
04

)
2.

73
7

(1
.4

68
)

VI
X

-
-

-
0.

21
3

(2
.8

13
)*

0.
23

0
(1

.9
61

)**
*

0.
17

2
(1

.9
01

)**
*

-0
.2

48
(-3

.1
79

)*
-0

.3
01

(-4
.4

82
)*

-0
.2

72
(-3

.3
14

)*

er
-

-
-

-0
.9

33
(-1

.2
11

)
-0

.7
99

(-0
.7

33
)

-0
.6

80
(-0

.6
96

)
-1

.6
23

)
(-2

.0
97

)**
-1

.3
78

(-1
.7

14
)**

*
-1

.3
41

(-1
.4

94
)

i*V
IX

-
-

-
-

3.
02

3
(1

.5
81

)
-

8.
69

0
(4

.9
91

)*

i*V
IX

*D
um

m
y

-
-

-
-

4.
00

1
(1

.0
89

)
-

5.
67

0
(0

.3
16

)

EC
M

-
-

-
-0

.1
26

(-4
.7

98
)*

-0
.0

83
(-5

.4
75

)*
-0

.0
91

(-6
.6

52
)*

-0
.7

68
(-7

.8
37

)*
-0

.6
04

(-1
3.

01
9)

*
-0

.5
09

(-1
3.

13
3)

*
F-

te
st

2.
35

7
2.

05
9

1.
99

5
4.

44
2*

4.
77

0*
7.

04
7*

11
.8

16
*

26
.9

79
*

27
.4

28
*



Covid-19 Uncertainty and Monetary Policy Responses: 
Evidence from Emerging Market Economies 505

Ta
bl

e 
9.

Lo
ng

-r
un

 C
oe

ffi
ci

en
t E

st
im

at
es

 b
y 

th
e 

A
R

D
L 

A
pp

ro
ac

h 
(P

er
u)

Th
e 

va
ri

ab
le

 i 
is

 m
on

et
ar

y 
po

lic
y 

pr
ox

ie
d 

by
 le

nd
in

g 
ra

te
s,

 V
IX

 is
 th

e 
vo

la
til

ity
 in

de
x,

 e
r 

de
no

te
s 

th
e 

no
m

in
al

 e
xc

ha
ng

e 
ra

te
 (d

om
es

tic
 c

ur
re

nc
y 

pe
r 

un
it 

of
 U

SD
), 

D
um

m
y 

va
ri

ab
le

 is
 

ta
ke

n 
fo

r 
C

O
V

ID
-1

9 
cr

is
is

, a
nd

 it
 is

 b
as

ed
 o

n 
th

e 
go

ve
rn

m
en

t m
on

et
ar

y 
in

te
rv

en
tio

n 
da

ta
 p

ro
vi

de
d 

IM
F.

 T
he

 a
st

er
is

ks
 *

, *
*, 

an
d 

**
* 

in
di

ca
te

 th
e 

si
gn

ifi
ca

nc
e 

le
ve

l a
t 1

%
, 5

%
 a

nd
 1

0%
, 

re
sp

ec
tiv

el
y.

 T
he

 t-
te

st
 v

al
ue

s 
ar

e 
gi

ve
n 

in
 th

e 
pa

re
nt

he
si

s,
 a

nd
 th

e 
le

ve
l o

f s
ig

ni
fic

an
ce

 is
 g

iv
en

 in
 th

e 
sq

ua
re

 b
ra

ck
et

s.
 S

im
ila

rl
y,

 th
e 

nu
ll 

of
 F

-s
ta

tis
tic

 is
 fo

r 
co

-in
te

gr
at

io
n,

 th
e 

nu
ll 

hy
po

th
es

is
 is

 n
o 

co
-in

te
gr

at
io

n,
 a

nd
 a

 r
ej

ec
tio

n 
of

 th
e 

nu
ll 

in
di

ca
te

s 
th

e 
ex

is
te

nc
e 

of
 a

 lo
ng

-r
un

 r
el

at
io

ns
hi

p.
 If

 th
e 

F-
te

st
 v

al
ue

s 
ar

e 
hi

gh
er

 th
an

 I 
(0

) a
nd

 I 
(1

), 
th

en
 w

e 
es

ta
bl

is
h 

co
-

in
te

gr
at

io
n.

 If
 th

e 
va

lu
e 

is
 b

el
ow

, I
(0

) b
ou

nd
, t

he
n 

w
e 

ac
ce

pt
 th

e 
nu

ll 
hy

po
th

es
is

, a
nd

 if
 th

e 
va

lu
e 

fa
lls

 in
 b

et
w

ee
n,

 it
 is

 in
co

nc
lu

si
ve

.

Va
ri

ab
le

s
D

ep
en

de
nt

 V
ar

ia
bl

e 
- C

re
di

t G
ro

w
th

D
ep

en
de

nt
 V

ar
ia

bl
e 

- I
nfl

at
io

n
D

ep
en

de
nt

 V
ar

ia
bl

e 
- O

ut
pu

t G
ro

w
th

M
od

el
 1

M
od

el
 2

M
od

el
 3

M
od

el
 1

M
od

el
 2

M
od

el
 3

M
od

el
 1

M
od

el
 2

M
od

el
 3

i
-0

.8
23

(-0
.9

07
)

-0
.4

34
(-0

.5
08

)
-1

.2
44

(-0
.8

16
)

0.
30

6
(1

.5
54

)
0.

31
7

(1
.5

94
)

0.
26

1
(0

.6
91

)
0.

91
2

(0
.9

46
)

0.
81

8
(0

.8
86

)
1.

45
8

(1
.0

88
)

VI
X

-0
.2

12
(-1

.0
70

)
-0

.0
93

(-0
.6

85
)

-0
.3

88
(-1

.1
72

)
0.

01
9

(0
.5

52
)

0.
01

7
(0

.4
93

)
0.

06
0

(0
.8

10
)

-0
.7

10
(-4

.0
50

)*
-0

.6
75

(-4
.0

09
)*

-0
.9

88
(-3

.3
53

)*

er
-2

.1
65

(-0
.3

88
)

-1
.2

39
(-0

.2
39

)
-9

.5
41

(-1
.0

08
)

0.
23

8
(0

.1
97

)
0.

26
6

(0
.2

20
)

-0
.4

30
(-0

.1
81

)
-1

.0
62

(-0
.1

76
)

-1
.2

07
(-0

.2
10

)
0.

08
7

(0
.0

10
)

i*V
IX

-
-3

.1
39

(-2
.7

31
)*

-7
.9

76
 

(-2
.0

76
)**

-
0.

05
5

(0
.3

28
)

-
-

-0
.9

59
(-1

.1
20

)
-

i*V
IX

*D
um

m
y

-
-

-
-

0.
16

1
(0

.4
48

)
-

-
5.

10
0

(1
.2

83
)

EC
M

-0
.2

58
(-4

.6
32

)*
-0

.2
75

(-5
.8

21
)*

-0
.1

57
(-4

.9
86

)*
-0

.1
23

(-2
.9

27
)*

-0
.1

23
(-2

.9
48

)*
-0

.0
68

(-2
.1

58
)

-0
.5

56
(-7

.6
64

)
-0

.5
83

(-7
.7

84
)*

-0
.4

07
(-8

.0
59

)*
F-

te
st

4.
11

8*
5.

37
1*

3.
94

8*
1.

64
7

1.
37

88
0.

74
1

11
.3

33
*

9.
65

4*
10

.3
43

*



Bulletin of Monetary Economics and Banking, Volume 24, Number 4, 2021506
Ta

bl
e 

10
.

Lo
ng

-r
un

 C
oe

ffi
ci

en
t E

st
im

at
es

 b
y 

th
e 

A
R

D
L 

A
pp

ro
ac

h 
(P

hi
lip

pi
ne

s)
Th

e 
va

ri
ab

le
 i 

is
 m

on
et

ar
y 

po
lic

y 
pr

ox
ie

d 
by

 le
nd

in
g 

ra
te

s,
 V

IX
 is

 th
e 

vo
la

til
ity

 in
de

x,
 e

r 
de

no
te

s 
th

e 
no

m
in

al
 e

xc
ha

ng
e 

ra
te

 (d
om

es
tic

 c
ur

re
nc

y 
pe

r 
un

it 
of

 U
SD

), 
D

um
m

y 
va

ri
ab

le
 is

 
ta

ke
n 

fo
r 

C
O

V
ID

-1
9 

cr
is

is
, a

nd
 it

 is
 b

as
ed

 o
n 

th
e 

go
ve

rn
m

en
t m

on
et

ar
y 

in
te

rv
en

tio
n 

da
ta

 p
ro

vi
de

d 
IM

F.
 T

he
 a

st
er

is
ks

 *
, *

*, 
an

d 
**

* 
in

di
ca

te
 th

e 
si

gn
ifi

ca
nc

e 
le

ve
l a

t 1
%

, 5
%

 a
nd

 1
0%

, 
re

sp
ec

tiv
el

y.
 T

he
 t-

te
st

 v
al

ue
s 

ar
e 

gi
ve

n 
in

 th
e 

pa
re

nt
he

si
s,

 a
nd

 th
e 

le
ve

l o
f s

ig
ni

fic
an

ce
 is

 g
iv

en
 in

 th
e 

sq
ua

re
 b

ra
ck

et
s.

 S
im

ila
rl

y,
 th

e 
nu

ll 
of

 F
-s

ta
tis

tic
 is

 fo
r 

co
-in

te
gr

at
io

n,
 th

e 
nu

ll 
hy

po
th

es
is

 is
 n

o 
co

-in
te

gr
at

io
n,

 a
nd

 a
 r

ej
ec

tio
n 

of
 th

e 
nu

ll 
in

di
ca

te
s 

th
e 

ex
is

te
nc

e 
of

 a
 lo

ng
-r

un
 r

el
at

io
ns

hi
p.

 If
 th

e 
F-

te
st

 v
al

ue
s 

ar
e 

hi
gh

er
 th

an
 I 

(0
) a

nd
 I 

(1
), 

th
en

 w
e 

es
ta

bl
is

h 
co

-
in

te
gr

at
io

n.
 If

 th
e 

va
lu

e 
is

 b
el

ow
, I

(0
) b

ou
nd

, t
he

n 
w

e 
ac

ce
pt

 th
e 

nu
ll 

hy
po

th
es

is
, a

nd
 if

 th
e 

va
lu

e 
fa

lls
 in

 b
et

w
ee

n,
 it

 is
 in

co
nc

lu
si

ve
.

Va
ri

ab
le

s
D

ep
en

de
nt

 V
ar

ia
bl

e 
- C

re
di

t G
ro

w
th

D
ep

en
de

nt
 V

ar
ia

bl
e 

- I
nfl

at
io

n
D

ep
en

de
nt

 V
ar

ia
bl

e 
- O

ut
pu

t G
ro

w
th

M
od

el
 1

M
od

el
 2

M
od

el
 3

M
od

el
 1

M
od

el
 2

M
od

el
 3

M
od

el
 1

M
od

el
 2

M
od

el
 3

i
-1

.3
08

(-0
.4

10
)

-8
.6

80
(-1

.7
75

)**
*

21
.8

79
(0

.2
65

)
-

-
-

-0
.6

65
(-0

.0
98

)
-3

.2
30

(-0
.4

59
)

-1
3.

38
2

(-5
.0

73
)*

VI
X

-1
.0

77
(-1

.7
20

)
-0

.8
29

(-1
.9

65
)**

*
-6

.9
24

(-0
.2

88
)

-
-

-
-3

.0
67

(-4
.6

99
)*

-2
.7

62
(-4

.1
47

)*
0.

21
2

(0
.7

37
)

er
-0

.2
39

(-0
.5

59
)

-0
.5

42
(0

.4
04

)
-5

.4
61

(-0
.2

90
)

-
-

-
-1

.5
91

(-1
.7

02
)**

*
-1

.6
04

(-1
.6

72
)**

*
-0

.5
55

(-1
.5

89
)**

*

i*V
IX

-
-1

.4
00

(1
.3

68
)

-
-

-
-

-
-1

.7
95

(-1
.4

34
)

-

i*V
IX

*D
um

m
y

-
-

1.
41

4
(0

.2
62

)
-

-
-

-
-

-1
.1

54
(-1

0.
56

3)
*

EC
M

-0
.0

88
(-4

.8
27

)
-0

.1
08

(-7
.2

00
)*

-0
.0

15
(-3

.7
96

)*
-

-
-

-0
.2

35
(-6

.0
91

)*
-0

.2
28

(-6
.3

62
)

-0
.5

38
(-7

.8
55

)*
F-

te
st

4.
47

5
8.

15
5*

2.
29

5
-

-
-

7.
15

3*
6.

44
3*

9.
79

8*



Covid-19 Uncertainty and Monetary Policy Responses: 
Evidence from Emerging Market Economies 507

Ta
bl

e 
11

.
Lo

ng
-r

un
 C

oe
ffi

ci
en

t E
st

im
at

es
 b

y 
th

e 
A

R
D

L 
A

pp
ro

ac
h 

(P
ol

an
d)

Th
e 

va
ri

ab
le

 i 
is

 m
on

et
ar

y 
po

lic
y 

pr
ox

ie
d 

by
 le

nd
in

g 
ra

te
s,

 V
IX

 is
 th

e 
vo

la
til

ity
 in

de
x,

 e
r 

de
no

te
s 

th
e 

no
m

in
al

 e
xc

ha
ng

e 
ra

te
 (d

om
es

tic
 c

ur
re

nc
y 

pe
r 

un
it 

of
 U

SD
), 

D
um

m
y 

va
ri

ab
le

 is
 

ta
ke

n 
fo

r 
C

O
V

ID
-1

9 
cr

is
is

, a
nd

 it
 is

 b
as

ed
 o

n 
th

e 
go

ve
rn

m
en

t m
on

et
ar

y 
in

te
rv

en
tio

n 
da

ta
 p

ro
vi

de
d 

IM
F.

 T
he

 a
st

er
is

ks
 *

, *
*, 

an
d 

**
* 

in
di

ca
te

 th
e 

si
gn

ifi
ca

nc
e 

le
ve

l a
t 1

%
, 5

%
 a

nd
 1

0%
, 

re
sp

ec
tiv

el
y.

 T
he

 t-
te

st
 v

al
ue

s 
ar

e 
gi

ve
n 

in
 th

e 
pa

re
nt

he
si

s,
 a

nd
 th

e 
le

ve
l o

f s
ig

ni
fic

an
ce

 is
 g

iv
en

 in
 th

e 
sq

ua
re

 b
ra

ck
et

s.
 S

im
ila

rl
y,

 th
e 

nu
ll 

of
 F

-s
ta

tis
tic

 is
 fo

r 
co

-in
te

gr
at

io
n,

 th
e 

nu
ll 

hy
po

th
es

is
 is

 n
o 

co
-in

te
gr

at
io

n,
 a

nd
 a

 r
ej

ec
tio

n 
of

 th
e 

nu
ll 

in
di

ca
te

s 
th

e 
ex

is
te

nc
e 

of
 a

 lo
ng

-r
un

 r
el

at
io

ns
hi

p.
 If

 th
e 

F-
te

st
 v

al
ue

s 
ar

e 
hi

gh
er

 th
an

 I 
(0

) a
nd

 I 
(1

), 
th

en
 w

e 
es

ta
bl

is
h 

co
-

in
te

gr
at

io
n.

 If
 th

e 
va

lu
e 

is
 b

el
ow

, I
(0

) b
ou

nd
, t

he
n 

w
e 

ac
ce

pt
 th

e 
nu

ll 
hy

po
th

es
is

, a
nd

 if
 th

e 
va

lu
e 

fa
lls

 in
 b

et
w

ee
n,

 it
 is

 in
co

nc
lu

si
ve

.

Va
ri

ab
le

s
D

ep
en

de
nt

 V
ar

ia
bl

e 
- C

re
di

t G
ro

w
th

D
ep

en
de

nt
 V

ar
ia

bl
e 

- I
nfl

at
io

n
D

ep
en

de
nt

 V
ar

ia
bl

e 
- O

ut
pu

t G
ro

w
th

 
M

od
el

 1
M

od
el

 2
M

od
el

 3
M

od
el

 1
M

od
el

 2
M

od
el

 3
M

od
el

 1
M

od
el

 2
M

od
el

 3

i
-1

.3
92

-2
.2

83
-8

.4
8

-0
.2

62
1.

52
2.

21
1

-0
.2

62
1.

52
2.

21
1

-0
.4

31
-0

.8
21

-0
.9

28
-0

.2
14

-0
.8

03
-0

.8
92

(-0
.2

14
)

-0
.8

03
-0

.8
92

VI
X

-0
.5

34
0.

16
4

0.
52

9
-0

.3
21

-1
.0

23
-0

.8
95

-0
.3

21
-1

.0
23

-0
.8

95
(-0

.8
11

)
-0

.9
42

-1
.0

57
(-1

.4
39

)
(-1

.9
52

)**
*

(-1
.5

83
)

(-1
.4

39
)

(-1
.9

52
)**

*
(-1

.5
83

)

er
-3

.9
97

-3
.0

44
-3

.4
71

-5
.9

11
0.

60
3

4.
09

3
-5

.9
11

0.
60

3
4.

09
3

(-0
.7

12
)

(-1
.0

49
)

(-0
.9

64
)

(-1
.1

18
)

-0
.0

75
-0

.3
8

(-1
.1

18
)

-0
.0

75
-0

.3
8

i*V
IX

-
-3

.3
77

-
-

2.
09

1
-

-
2.

09
1

-
(-1

.4
54

)
(0

.1
42

)
(0

.1
42

)

i*V
IX

*D
um

m
y

-
-

-8
.1

76
-

-
2.

05
9

-
-

2.
05

9
(-1

.1
11

)
(1

.3
22

)
(1

.3
21

)

EC
M

-0
.0

54
-0

.0
77

-0
.0

44
-0

.5
47

-0
.3

43
-0

.2
8

-0
.5

47
-0

.3
43

-0
.2

8
(-4

.4
21

)**
*

(-5
.2

62
)*

(-5
.5

62
)*

(-5
.7

66
)*

(-6
.3

96
)*

(-6
.5

64
) *

(-5
.7

66
)*

(-6
.3

96
)*

(-6
.5

64
) *

F-
te

st
(3

.7
54

) *
(4

.3
84

)*
(4

.9
08

)*
(6

.4
13

)*
(6

.5
08

) *
(6

.8
38

) *
(6

.4
13

)*
(6

.5
08

) *
(6

.8
38

) *



Bulletin of Monetary Economics and Banking, Volume 24, Number 4, 2021508
Ta

bl
e 

12
.

Lo
ng

-r
un

 C
oe

ffi
ci

en
t E

st
im

at
es

 b
y 

th
e 

A
R

D
L 

A
pp

ro
ac

h 
(R

us
si

a)
Th

e 
va

ri
ab

le
 i 

is
 m

on
et

ar
y 

po
lic

y 
pr

ox
ie

d 
by

 le
nd

in
g 

ra
te

s,
 V

IX
 is

 th
e 

vo
la

til
ity

 in
de

x,
 e

r 
de

no
te

s 
th

e 
no

m
in

al
 e

xc
ha

ng
e 

ra
te

 (d
om

es
tic

 c
ur

re
nc

y 
pe

r 
un

it 
of

 U
SD

), 
D

um
m

y 
va

ri
ab

le
 is

 
ta

ke
n 

fo
r 

C
O

V
ID

-1
9 

cr
is

is
, a

nd
 it

 is
 b

as
ed

 o
n 

th
e 

go
ve

rn
m

en
t m

on
et

ar
y 

in
te

rv
en

tio
n 

da
ta

 p
ro

vi
de

d 
IM

F.
 T

he
 a

st
er

is
ks

 *
, *

*, 
an

d 
**

* 
in

di
ca

te
 th

e 
si

gn
ifi

ca
nc

e 
le

ve
l a

t 1
%

, 5
%

 a
nd

 1
0%

, 
re

sp
ec

tiv
el

y.
 T

he
 t-

te
st

 v
al

ue
s 

ar
e 

gi
ve

n 
in

 th
e 

pa
re

nt
he

si
s,

 a
nd

 th
e 

le
ve

l o
f s

ig
ni

fic
an

ce
 is

 g
iv

en
 in

 th
e 

sq
ua

re
 b

ra
ck

et
s.

 S
im

ila
rl

y,
 th

e 
nu

ll 
of

 F
-s

ta
tis

tic
 is

 fo
r 

co
-in

te
gr

at
io

n,
 th

e 
nu

ll 
hy

po
th

es
is

 is
 n

o 
co

-in
te

gr
at

io
n,

 a
nd

 a
 r

ej
ec

tio
n 

of
 th

e 
nu

ll 
in

di
ca

te
s 

th
e 

ex
is

te
nc

e 
of

 a
 lo

ng
-r

un
 r

el
at

io
ns

hi
p.

 If
 th

e 
F-

te
st

 v
al

ue
s 

ar
e 

hi
gh

er
 th

an
 I 

(0
) a

nd
 I 

(1
), 

th
en

 w
e 

es
ta

bl
is

h 
co

-
in

te
gr

at
io

n.
 If

 th
e 

va
lu

e 
is

 b
el

ow
, I

(0
) b

ou
nd

, t
he

n 
w

e 
ac

ce
pt

 th
e 

nu
ll 

hy
po

th
es

is
, a

nd
 if

 th
e 

va
lu

e 
fa

lls
 in

 b
et

w
ee

n,
 it

 is
 in

co
nc

lu
si

ve
.

Va
ri

ab
le

s
D

ep
en

de
nt

 V
ar

ia
bl

e 
- C

re
di

t G
ro

w
th

D
ep

en
de

nt
 V

ar
ia

bl
e 

- I
nfl

at
io

n
D

ep
en

de
nt

 V
ar

ia
bl

e 
- O

ut
pu

t G
ro

w
th

 
M

od
el

 1
M

od
el

 2
M

od
el

 3
M

od
el

 1
M

od
el

 2
M

od
el

 3
M

od
el

 1
M

od
el

 2
M

od
el

 3

i
-6

.5
78

-6
.2

41
-6

.5
57

-0
.0

46
0.

27
4

0.
11

4
-1

.4
09

-1
.5

80
-1

.5
83

(-2
.0

61
)**

(-2
.0

09
)**

(-2
.0

62
)*

(-0
.1

09
)

(0
.6

00
)

(0
.1

90
)

(-3
.9

07
) *

(-5
.5

07
)*

(-5
.4

99
)*

VI
X

-0
.0

87
0.

11
4

-0
.0

81
-0

.0
67

-0
.1

64
-0

.0
22

-0
.2

12
-0

.2
95

-0
.2

98
(-0

.1
65

)
(0

.2
22

)
(-0

.1
54

)
(-0

.5
90

)
(-1

.2
88

)
(-0

.1
59

)
(-2

.4
90

)**
(-3

.5
91

)*
(-3

.6
31

)*

er
5.

23
8

3.
02

9
5.

19
2

-0
.3

32
-0

.0
75

-0
.5

99
0.

34
2

0.
69

9
0.

70
0

(1
.5

88
)

(1
.0

51
)

(1
.5

81
)

(-0
.6

10
)

(-0
.1

40
)

(-0
.9

07
)

(0
.8

77
)

(1
.9

20
)**

(1
.9

02
)**

*

i*V
IX

-
25

.1
64

-
-

1.
57

3
-

-
-0

.1
24

-
(1

.8
22

)
(1

.4
45

)
-0

.2
23

i*V
IX

*D
um

m
y

-
-

5.
58

7
-

-
5.

80
7

-
-

-0
.0

61
(0

.3
23

)
(1

.1
22

)
(-0

.0
35

)

EC
M

-0
.0

88
-0

.0
85

-0
.0

88
-0

.0
49

-0
.0

49
-0

.0
35

-0
.0

64
-0

.0
89

-0
.0

89
(-3

.4
65

)*
(-4

.5
55

) *
(3

.4
83

)*
(3

.5
75

)*
(4

.2
23

)*
(3

.1
14

)*
(-4

.0
88

) *
(-5

.1
45

)*
(-5

.1
39

) *
F-

te
st

2.
31

6
(3

.3
03

)**
*

1.
93

2
2.

45
8

2.
82

9
1.

54
5

(3
.2

20
)**

*
(4

.1
93

)**
(4

.1
83

)**
*



Covid-19 Uncertainty and Monetary Policy Responses: 
Evidence from Emerging Market Economies 509

Ta
bl

e 
13

.
Lo

ng
-r

un
 C

oe
ffi

ci
en

t E
st

im
at

es
 b

y 
th

e 
A

R
D

L 
A

pp
ro

ac
h 

(T
ur

ke
y)

Th
e 

va
ri

ab
le

 i 
is

 m
on

et
ar

y 
po

lic
y 

pr
ox

ie
d 

by
 le

nd
in

g 
ra

te
s,

 V
IX

 is
 th

e 
vo

la
til

ity
 in

de
x,

 e
r 

de
no

te
s 

th
e 

no
m

in
al

 e
xc

ha
ng

e 
ra

te
 (d

om
es

tic
 c

ur
re

nc
y 

pe
r 

un
it 

of
 U

SD
), 

D
um

m
y 

va
ri

ab
le

 is
 

ta
ke

n 
fo

r 
C

O
V

ID
-1

9 
cr

is
is

, a
nd

 it
 is

 b
as

ed
 o

n 
th

e 
go

ve
rn

m
en

t m
on

et
ar

y 
in

te
rv

en
tio

n 
da

ta
 p

ro
vi

de
d 

IM
F.

 T
he

 a
st

er
is

ks
 *

, *
*, 

an
d 

**
* 

in
di

ca
te

 th
e 

si
gn

ifi
ca

nc
e 

le
ve

l a
t 1

%
, 5

%
 a

nd
 1

0%
, 

re
sp

ec
tiv

el
y.

 T
he

 t-
te

st
 v

al
ue

s 
ar

e 
gi

ve
n 

in
 th

e 
pa

re
nt

he
si

s,
 a

nd
 th

e 
le

ve
l o

f s
ig

ni
fic

an
ce

 is
 g

iv
en

 in
 th

e 
sq

ua
re

 b
ra

ck
et

s.
 S

im
ila

rl
y,

 th
e 

nu
ll 

of
 F

-s
ta

tis
tic

 is
 fo

r 
co

-in
te

gr
at

io
n,

 th
e 

nu
ll 

hy
po

th
es

is
 is

 n
o 

co
-in

te
gr

at
io

n,
 a

nd
 a

 r
ej

ec
tio

n 
of

 th
e 

nu
ll 

in
di

ca
te

s 
th

e 
ex

is
te

nc
e 

of
 a

 lo
ng

-r
un

 r
el

at
io

ns
hi

p.
 If

 th
e 

F-
te

st
 v

al
ue

s 
ar

e 
hi

gh
er

 th
an

 I 
(0

) a
nd

 I 
(1

), 
th

en
 w

e 
es

ta
bl

is
h 

co
-

in
te

gr
at

io
n.

 If
 th

e 
va

lu
e 

is
 b

el
ow

, I
(0

) b
ou

nd
, t

he
n 

w
e 

ac
ce

pt
 th

e 
nu

ll 
hy

po
th

es
is

, a
nd

 if
 th

e 
va

lu
e 

fa
lls

 in
 b

et
w

ee
n,

 it
 is

 in
co

nc
lu

si
ve

.

Va
ri

ab
le

s
D

ep
en

de
nt

 V
ar

ia
bl

e 
- C

re
di

t G
ro

w
th

D
ep

en
de

nt
 V

ar
ia

bl
e 

- I
nfl

at
io

n
D

ep
en

de
nt

 V
ar

ia
bl

e 
- O

ut
pu

t G
ro

w
th

 
M

od
el

 1
M

od
el

 2
M

od
el

 3
M

od
el

 1
M

od
el

 2
M

od
el

 3
M

od
el

 1
M

od
el

 2
M

od
el

 3

i
-1

.5
54

(-1
.6

48
)

-1
.5

77
(-1

.2
18

)
-0

.3
31

(-0
.1

31
)

-0
.7

50
(-5

.3
70

)*
-0

.5
95

(-3
.2

63
)*

-0
.7

64
(-5

.6
22

)*
-1

.0
69

(-1
.8

06
)**

-1
.6

12
-(2

.2
52

)**
-1

.5
79

-(1
.9

68
)**

VI
X

-1
.4

06
(-1

.0
31

)
-2

.6
87

(-0
.9

44
)

-1
.6

93
(-1

.2
15

)
0.

04
3

(0
.6

06
)

0.
00

2
(-0

.0
46

)
0.

02
7

(0
.3

81
)

-0
.2

25
(-0

.7
35

)
-0

.1
97

(-0
.3

46
)

-0
.4

37
(-1

.2
15

)

er
2.

41
9

(1
.4

21
)

1.
78

0
(1

.0
96

)
-1

.3
65

(-0
.9

33
)

0.
10

2
(0

.2
63

)
0.

85
2

(2
.2

35
)**

0.
08

9
(0

.2
36

)
1.

60
2

(0
.9

13
)

2.
87

7
(1

.3
43

)
2.

35
6

(1
.0

31
)

i*V
IX

-
3.

05
7

(1
.0

15
)

-
-

-0
.4

21
-(1

.9
06

)**
*

-
-

-1
.6

47
(-2

.6
55

)*
-

i*V
IX

*D
um

m
y

-
-

1.
67

7
(2

.6
61

)*
-

-
0.

13
7

(0
.9

42
)

-
-

-3
.0

35
(-1

.1
33

)

EC
M

-0
.0

40
(-8

.1
01

)*
-0

.0
29

(-8
.6

27
)*

-0
.0

70
(-5

.1
22

)*
-0

.2
47

(-4
.9

27
)*

-0
.2

60
(-5

.3
55

)*
-0

.2
57

(-5
.0

39
)*

-0
.4

20
(-4

.7
72

)*
-0

.4
08

-6
.4

11
)*

-0
.3

43
(-4

.7
33

)*
F-

te
st

(1
2.

66
1)

*
(1

1.
85

5)
*

(4
.1

43
)**

(4
.6

70
)*

(4
.5

46
)*

4.
03

1*
(4

.3
79

)**
(6

.5
21

)*
(3

.5
52

)**
*



Bulletin of Monetary Economics and Banking, Volume 24, Number 4, 2021510
Ta

bl
e 

14
.

Lo
ng

-r
un

 C
oe

ffi
ci

en
t E

st
im

at
es

 b
y 

th
e 

A
R

D
L 

A
pp

ro
ac

h 
(S

ou
th

 A
fr

ic
a)

Th
e 

va
ri

ab
le

 i 
is

 m
on

et
ar

y 
po

lic
y 

pr
ox

ie
d 

by
 le

nd
in

g 
ra

te
s,

 V
IX

 is
 th

e 
vo

la
til

ity
 in

de
x,

 e
r 

de
no

te
s 

th
e 

no
m

in
al

 e
xc

ha
ng

e 
ra

te
 (d

om
es

tic
 c

ur
re

nc
y 

pe
r 

un
it 

of
 U

SD
), 

D
um

m
y 

va
ri

ab
le

 is
 

ta
ke

n 
fo

r 
C

O
V

ID
-1

9 
cr

is
is

, a
nd

 it
 is

 b
as

ed
 o

n 
th

e 
go

ve
rn

m
en

t m
on

et
ar

y 
in

te
rv

en
tio

n 
da

ta
 p

ro
vi

de
d 

IM
F.

 T
he

 a
st

er
is

ks
 *

, *
*, 

an
d 

**
* 

in
di

ca
te

 th
e 

si
gn

ifi
ca

nc
e 

le
ve

l a
t 1

%
, 5

%
 a

nd
 1

0%
, 

re
sp

ec
tiv

el
y.

 T
he

 t-
te

st
 v

al
ue

s 
ar

e 
gi

ve
n 

in
 th

e 
pa

re
nt

he
si

s,
 a

nd
 th

e 
le

ve
l o

f s
ig

ni
fic

an
ce

 is
 g

iv
en

 in
 th

e 
sq

ua
re

 b
ra

ck
et

s.
 S

im
ila

rl
y,

 th
e 

nu
ll 

of
 F

-s
ta

tis
tic

 is
 fo

r 
co

-in
te

gr
at

io
n,

 th
e 

nu
ll 

hy
po

th
es

is
 is

 n
o 

co
-in

te
gr

at
io

n,
 a

nd
 a

 r
ej

ec
tio

n 
of

 th
e 

nu
ll 

in
di

ca
te

s 
th

e 
ex

is
te

nc
e 

of
 a

 lo
ng

-r
un

 r
el

at
io

ns
hi

p.
 If

 th
e 

F-
te

st
 v

al
ue

s 
ar

e 
hi

gh
er

 th
an

 I 
(0

) a
nd

 I 
(1

), 
th

en
 w

e 
es

ta
bl

is
h 

co
-

in
te

gr
at

io
n.

 If
 th

e 
va

lu
e 

is
 b

el
ow

, I
(0

) b
ou

nd
, t

he
n 

w
e 

ac
ce

pt
 th

e 
nu

ll 
hy

po
th

es
is

, a
nd

 if
 th

e 
va

lu
e 

fa
lls

 in
 b

et
w

ee
n,

 it
 is

 in
co

nc
lu

si
ve

.

Va
ri

ab
le

s
D

ep
en

de
nt

 V
ar

ia
bl

e 
- C

re
di

t G
ro

w
th

D
ep

en
de

nt
 V

ar
ia

bl
e 

- I
nfl

at
io

n
D

ep
en

de
nt

 V
ar

ia
bl

e 
- O

ut
pu

t G
ro

w
th

M
od

el
 1

M
od

el
 2

M
od

el
 3

M
od

el
 1

M
od

el
 2

M
od

el
 3

M
od

el
 1

M
od

el
 2

M
od

el
 3

I
0.

36
0

(0
.6

19
)

-0
.6

00
(-0

.9
13

)
-0

.3
05

(-0
.3

32
)

0.
27

0
(0

.5
95

)
0.

14
8

(0
.3

72
)

-0
.1

14
(-0

.2
60

)
-1

.9
03

(-3
.3

26
)*

-1
.4

07
(-1

.7
39

)**
*

-1
.2

07
(-1

.6
87

)**
*

VI
X

-0
.0

97
(-1

.2
30

)
-0

.1
29

(-1
.5

93
)

-0
.0

75
(-0

.6
74

)
0.

06
7

(0
.8

60
)

0.
02

8
(0

.4
78

)
0.

01
9

(0
.3

65
)

-0
.0

22
(-0

.3
03

)
0.

04
8

(0
.4

83
)

0.
04

6
(0

.5
47

)

er
-0

.2
59

(-1
.5

50
)

-0
.1

55
(-0

.7
30

)
-0

.3
49

(-1
.1

05
)

-0
.1

87
(-1

.5
88

)
-0

.1
77

(-1
.6

15
)

-0
.1

17
(-1

.0
29

)
-0

.9
14

(-0
.9

14
)

-0
.6

45
(-2

.8
00

)*
-0

.5
88

(-2
.9

48
)*

i*V
IX

-
-2

.5
13

(-0
.7

30
)*

-
-

-0
.2

76
(-0

.6
42

)
-

-
-4

.5
11

(-3
.0

24
)*

-

i*V
IX

*D
um

m
y

-
-

-2
.8

16
(-2

.2
86

)**
-

-
-0

.1
50

(-0
.3

42
)

-
-

-4
.8

72
(-3

.6
79

)*

EC
M

-0
.2

32
(-4

.5
05

)*
-0

.2
25

(-5
.9

88
)*

-0
.1

64
(-5

.2
87

)*
-0

.1
10

(-3
.3

38
)*

-0
.1

15
(-3

.4
76

)*
-0

.1
23

(-3
.4

48
)*

-0
.9

66
(-8

.3
09

)*
-0

.5
98

(-1
1.

56
3)

*
-0

.7
18

(-1
0.

41
0)

*
F-

te
st

3.
91

0*
*

5.
68

1*
4.

43
7*

2.
14

2
1.

91
9

1.
88

5
13

.2
78

*
21

.1
94

*
17

.1
42

*



Covid-19 Uncertainty and Monetary Policy Responses: 
Evidence from Emerging Market Economies 511

Ta
bl

e 
15

. 
Lo

ng
-r

un
 C

oe
ffi

ci
en

t E
st

im
at

es
 b

y 
th

e 
Pa

ne
l A

R
D

L 
A

pp
ro

ac
h 

Th
e 

va
ri

ab
le

 i 
is

 m
on

et
ar

y 
po

lic
y 

pr
ox

ie
d 

by
 le

nd
in

g 
ra

te
s,

 V
IX

 is
 th

e 
vo

la
til

ity
 in

de
x,

 e
r 

de
no

te
s 

th
e 

no
m

in
al

 e
xc

ha
ng

e 
ra

te
 (d

om
es

tic
 c

ur
re

nc
y 

pe
r 

un
it 

of
 U

SD
), 

D
um

m
y 

va
ri

ab
le

 
is

 ta
ke

n 
fo

r 
C

O
V

ID
-1

9 
cr

is
is

, a
nd

 it
 is

 b
as

ed
 o

n 
th

e 
go

ve
rn

m
en

t m
on

et
ar

y 
in

te
rv

en
tio

n 
da

ta
 p

ro
vi

de
d 

IM
F.

 T
he

 a
st

er
is

ks
 *

, *
*, 

an
d 

**
* 

in
di

ca
te

 th
e 

si
gn

ifi
ca

nc
e 

le
ve

l a
t 1

%
, 5

%
 a

nd
 

10
%

, r
es

pe
ct

iv
el

y.
 T

he
 s

ta
nd

ar
d 

er
ro

rs
 a

re
 g

iv
en

 in
 th

e 
pa

re
nt

he
se

s 
an

d 
th

e 
le

ve
ls

 o
f s

ig
ni

fic
an

ce
 a

re
 g

iv
en

 in
 th

e 
sq

ua
re

 b
ra

ck
et

s.
 S

im
ila

rl
y,

 th
e 

nu
ll 

of
 th

e 
K

ao
 a

nd
 C

hi
an

g 
(2

00
1)

 c
o-

in
te

gr
at

io
n 

is
 n

o 
co

in
te

gr
at

io
n 

an
d 

a 
re

je
ct

io
n 

of
 n

ul
l i

nd
ic

at
es

 th
e 

pr
es

en
ce

 o
f a

 lo
ng

-r
un

 re
la

tio
ns

hi
p.

Va
ri

ab
le

s
D

ep
en

de
nt

 V
ar

ia
bl

e 
- C

re
di

t G
ro

w
th

D
ep

en
de

nt
 V

ar
ia

bl
e 

- I
nfl

at
io

n
D

ep
en

de
nt

 V
ar

ia
bl

e 
- O

ut
pu

t G
ro

w
th

M
od

el
 1

M
od

el
 2

M
od

el
 3

M
od

el
 1

M
od

el
 2

M
od

el
 3

M
od

el
 1

M
od

el
 2

M
od

el
 3

i
-0

.2
31

 (0
.0

19
)*

-0
.2

26
 

(0
.0

43
)*

-0
.1

70
(0

.0
25

)*
-0

.0
73

(0
.1

80
)

-0
.2

46
(0

.1
09

)**
-0

.0
65

(0
.2

06
)

-0
.3

76
(0

.1
21

)*
-0

.3
65

(0
.1

19
)*

-0
.3

62
(0

.1
19

)*

VI
X

0.
47

2
(0

.1
15

)*
0.

33
4 

(0
.0

84
)*

-0
.0

08
 

(0
.0

06
)

0.
08

3
(0

.0
45

)*
0.

03
29

(0
.0

33
)

0.
12

2
(0

.0
53

)**
-0

.3
08

(0
.0

43
)*

-0
.3

36
(0

.0
40

)*
-0

.3
52

(0
.0

41
)*

er
-0

.0
49

6 
(0

.0
11

4)
*

-0
.0

43
6 

(0
.0

09
)*

-0
.0

60
 

(0
.4

98
)*

-0
.0

00
7

(0
.0

01
7)

0.
00

64
(0

.0
05

)
-0

.0
00

3
(0

.0
01

)
-0

.0
01

5
(0

.0
01

1)
-0

.0
01

3
(0

.0
01

)
-0

.0
01

2
(0

.0
01

)

i*V
IX

-0
.7

00
(0

.2
41

)*
-0

.1
29

(0
.1

19
)

0.
14

2
(0

.1
19

)

i*V
IX

*D
um

m
y

0.
42

1 
(0

.2
38

)**
*

0.
08

5
(0

.1
52

)
0.

17
3

(0
.1

44
)

EC
M

-0
.0

55
(0

.0
10

)*
-0

.0
45

(0
.0

08
)*

-0
.0

49
(0

.0
09

)*
-0

.3
98

(0
.0

68
)*

-0
.4

04
(0

.0
69

)*
-0

.4
01

(0
.0

66
)*

-0
.3

98
(0

.0
58

)*
-0

.4
04

(0
.0

59
)*

-0
.4

01
(0

.0
58

)*
Ka

o 
(c

o-
in

te
gr

at
io

n 
te

st
)

-2
.7

29
[0

.0
03

]*
-2

.8
66

[0
.0

02
]*

-2
.9

97
[0

.0
01

]*
-1

.7
23

[0
.0

42
]**

-1
.5

61
[0

.0
59

]**
*

-1
.5

72
[0

.0
58

]**
*

-1
.7

23
[0

.0
42

]**
-1

.5
61

[0
.0

59
]**

*
-1

.5
72

[0
.0

58
]**

*
O

bs
er

va
tio

ns
1,

59
6

1,
59

6
1,

59
6

1,
59

6
1,

59
6

1,
59

6
1,

59
6

1,
59

6
1,

59
6



Bulletin of Monetary Economics and Banking, Volume 24, Number 4, 2021512

B. Robustness Test
In this section, we adopt an alternative estimation method to confirm the empirical 
findings from the time series framework. We carried out our estimations with the 
panel ARDL method proposed by Pesaran and Smith (1995) and Pesaran and Shin 
(1999). The long-run estimates are reported in the Table (15). It is interesting to note 
that the interaction variable ( i*VIX) has a negative and significant effect on credit 
growth, indicating that monetary policy is effective in stabilizing credit growth 
during uncertainty. In contrast, this variable has no effect on inflation and output. 
Compared to output growth and inflation, the significant response of credit growth 
to interest rates may be attributed to the fact that the monetary transmission has a 
lag effect on the real sector, whereby credit changes occur earlier in responding to 
interest rate changes.

Similarly, the triple interaction term has a positive and significant effect on 
credit growth, in contrast to the expectation. In contrast, variable does not have 
any significant effect on inflation and output growth, which further confirms the 
weak monetary transmission during the COVID-19 induced uncertainty period. 
Thus, the overall findings from the panel estimation support our findings reported 
in the previous section.

V. CONCLUSIONS
This paper examined the effectiveness of the monetary policies of the emerging 
economies during the COVID-19 pandemic. It is argued in the literature that 
the effectiveness of monetary policy transmission is weak in the presence of 
uncertainty. Given the severe uncertainty induced by the COVID-19 pandemic, 
we examined the effectiveness of monetary policy transmission to output growth, 
inflation, and credit growth for fourteen EMEs that experienced the brunt of the 
pandemic. Using the ARDL approach to co-integration, we find that the COVID-19 
induced uncertainty weakened the monetary policy transmission to inflation in 
most of these economies. However, in a few countries, monetary policy is found to 
be effective in stabilizing credit and output growth. Our overall findings suggest 
that the uncertainty created by COVID-19 induced economic agents to follow a 
‘wait and see’ approach, making them less responsive to changes in monetary 
policy. 

Our findings imply that monetary policy cannot stand alone in managing 
macroeconomic stability during periods of high uncertainty like the current 
pandemic. In this case, the integration of monetary and macroprudential policies 
needs to be strengthened in a policy mix strategy to support the effectiveness of 
monetary policy transmission and, at the same time, maintain macroeconomic 
stability (Warjiyo and Juhro, 2019; Juhro et al., 2021). In addition, as economic agents 
wait for precise information to respond to policy changes, credible communication 
from central banks is vital for effective monetary policy transmission. During 
uncertain times, the policymakers must act aggressively to stabilize the economy 
compared to the normal times. In other words, although monetary policy weakens 
during periods of uncertainty, inaction is not an option.

Our findings also have an implication for normalization policies in EMEs, 
namely ensuring uncertainty is already minimized to deliver effective monetary 
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policy. Executing a tapering policy while there was still uncertainty related to the 
pandemic may not lead to the desired outcome. In the case of EMEs, uncertainty 
about the exit strategy in the developed economies also add to the level of 
uncertainty while the pandemic lasts. Therefore, policy communications of the 
developed economies to reduce uncertainty become crucial to ensuring effective 
monetary policy in EMEs.
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