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This study analyzes volatilities in the relations between stock market,
bond market, and foreign exchange market in Vietnam from April
2014 through December 2015. Particularly, we address the questions
of whether there exist sudden changes in correlations between the
markets to respond to volatility shocks and whether these changes are
temporary or extended. By using VAR(p) — FIEGARCH(1,d,1) —
¢DCC and PELT approaches in combination with a regression estima-
tion with dummy variables, our empirical results validate the interde-
pendence between the markets, which is found to vary over time.
More importantly, volatility shocks give rise to sudden changes in
their correlations, and at certain times these are long-lasting. Investors
and policy makers in Vietnam should accordingly have due consider-
ation of long-term spillovers.
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1. Introduction

For most investors and policy makers,
perceiving the interdependence between
markets is of crucial importance. Correla-
tion structures of these markets act as a ba-
sis for formulating strategic policies and
allocating investment portfolios. Eco-
nomic analysts and fund management
keep track of the fluctuations in correla-
tions between assets to put forward invest-
ment guidelines in order to obtain excess
profits. Given macroeconomic policy
makers, analyses of the transmission chan-
nels between these markets play a major
role in ensuring policy effectiveness and
proper control over spillover effects in the

economy.

Up to now a few studies have been con-
ducted on the interdependence between in-
terest rate, stock prices, and exchange rate
in Vietnam. Huynh and Nguyen (2013) ex-
amined the linkages between VND/USD
exchange rates, interest rates, and stock
prices in Ho Chi Minh City, indicating the
existing relation between the price of stock
and rate of exchange. Meanwhile, Phan
and Pham (2013) provide evidence that the
interest rate and the exchange rate between
VND and USD are negatively correlated
with the stock price index. However, these
studies have ended up considering whether
an interdependence or a fixed correlation
direction exists between these markets. To

address this issue, therefore, this study not
only provides evidence for the existence of
the linkages between the stock market,
bond market, and foreign exchange market
in Vietnam, but also illustrates that their
correlations are not stable but do change
over time. More importantly, capturing the
dynamism of these relations allows us to
further examine shift-contagion effects—
significant changes in cross-asset correla-
tions between consecutive variance states
(Forbes & Rigobon, 2002) to investigate
whether market shocks have certain im-
pacts on these correlations. It is crucial to
understand the effects because in case of
no existence of them, it is not imperative
to adjust to proactive portfolios in the
event of high volatilities, which thus helps
increase the benefits from diversification
of portfolio risk. Similarly, policy makers
do not need to actively prevent the spillo-
ver effects of policies. In fact, if they do
exist, it is essential to penetrate these ef-
fects or any shift contagion between mar-
kets for the purposes of hedging and finan-
cial stability or formulation of appropriate
policies to steer the economy at will. Such
policies occupy a very important role in
limiting the impacts of the global crises on
the national economy. Vietnam is a devel-
oping economy and is now witnessing a
very high rate of integration, including fi-
nancial integration. The opening of finan-
cial markets, as well as loosened policies
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in order to take a closer step to a market
economy, is seen as a motive to accelerate
the economic growth of the country.

However, besides the above ad-
vantages, accessing global financial flows
is resulting in the very likelihood that Vi-
etnam is vulnerable to contagious eco-
nomic and financial problems such as cri-
ses, which will be fully discussed in the
last section of this paper. That also means
that financial market indicators will even
fluctuate more and financial markets will
suffer many more shocks when absorbing
the fluctuations in regional and global
markets. Therefore, in-depth analyses of
the volatilities in the relations between
stock, bond, and foreign exchange markets
over the past decade are critical to both in-

formation gain and other new forecasts.

This paper does not only provide fur-
ther evidence of the interdependence be-
tween financial market indicators but also
contribute to the existing literature with
full examination of the dynamism of the
complicated relations between stock,
bond, and foreign exchange markets in Vi-
etnam. Furthermore, this is also the first to
examine and provide valuable insights into
the existence of volatility shift effects be-
tween the markets. Accordingly, volatility
shocks of the markets strongly influence
their relations, and, in particular, volatili-

ties would also persist for a long time.

2. Theoretical framework and

relevant literature

2.1. Relation between stock market and
bond market

There have now been many different
views on the nexus between interest rate
and stock market indices. As traditionally
argued, it is the discount that lies behind
this relationship. Higher interest rates in-
crease the opportunity cost of currency, re-
ducing yields and stock prices. According
to this approach, the interest rate is seen as
a measure of the time value of money and
a decisive factor to the price of stock.
Hence, any changes in interest rates can
also impede investment and have a nega-
tive impact on firms’ profitability, thereby
causing stock price fluctuations.

After a long time many scholars have
found a negative correlation between these
two markets (Shiller & Beltratti, 1992).
Recent studies, nevertheless, suggested
evidence to argue against it in some partic-
ular cases. Andersen et al. (2007) and Bale
(2010) concluded a negative correlation
that exists only in a couple of early stages
in a business cycle. The authors docu-
mented that a positive correlation appears
as a result of cash flow effects, i.e. in-
creased interest rates could lead to higher
growth rates, and then firms could earn
bigger profits in expansionary business cy-
cles. Rigobon and Sack (2003) also had
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similar findings. As such, the direction of
the correlation between these two markets
can alter in response to the direction of the
flow of information between them. This
view was then advocated by Yang et al.
(2009). Using a monthly dataset of divi-
dends and bonds in the US and UK over
the period of 150 years (1855-2001), they
that stock—bond
change over time, depending on the eco-

argued correlations
nomic cycle, inflation, and monetary pol-
icy. Hong et al. (2011) explained the simi-
lar case through income and substitution
effects. Specifically, Bianconi et al. (2013)
found that there are increases in condi-
tional correlations of stock returns and
bond returns in BRIC countries after the
collapse of Lehman Brothers in September
2008. This result indicated the possibility
that the relation between the two markets
would be affected during sharp market
volatilities.

2.2. Relation between foreign ex-

change market and bond market

The connection between foreign ex-
change and bond markets has been ex-
plained by the theory of uncovered interest
rate parity (UIP), according to which risk-
neutral investors will be indifferent to pre-
vailing interest rates available in two
countries as exchange rates between them
are expected to be adjusted in order to ex-
clude the incident of potential interest rate

differences. Let 75 be effective yield on in-
vestment abroad; i,, domestic interest
rate; i, foreign interest rate; ef, the differ-

ence of the foreign currency appreciation
and depreciation. We have:

Assuming that foreign investment gen-
erates similar yields as domestic invest-
ment orry = (1 + if)(l + ef) —1=1ip,
we have:

1+ iy
ef=7—~—

Thus, to get the balance in interest rates

between domestic investment and foreign
investment, the difference of the foreign
currency appreciation and depreciation
must correspond to that in interest rates of
the two countries. Specifically, if domestic
interest rates are higher than foreign rates,
the foreign currency will have to appreci-
ate to offset lower interest rates, and the
opposite is also true.

Lothian and Wu (2011) suggested that
in short terms UIP only suffers a small
bias, which, however, will be greater in the
long run. Nevertheless, consistence in re-
sults of empirical investigations into the
nexus has yet to be obtained. Bautista
(2003) examined the interest rate—ex-
change rate interaction using dynamic
conditional correlation estimator for the
case of the Philippines. A strong positive
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correlation was shown during periods of
high market fluctuations, especially dur-
ing the 1997 economic crisis in East Asia
and Southeast Asia. For another, Chinn
and Meredith (2004) employed a sample
of G7 countries over the period of 28
years, concluding the existence of a posi-
tive correlation between interest rates and
exchange rates when considering long-run
data, but this relation becomes negative
given short-run data.

2.3. Relation between foreign ex-

change market and stock market

Existing literature suggests different
patterns of interaction between the two
markets. Consensus, however, has not
been reached on existence of their connec-
tion and the direction of impact of stock
market returns on exchange rate. In fact,
commonly accepted has been the argu-
ment of Dornbush and Fisher (1980),
whose reasoning is conditional on cash
flows, suggesting a positive relation be-
tween exchange rate and the price of stock.
As such, exchange rate is primarily meas-
ured by trade balance or current account
balance of a country. The assumption is
that fluctuations in exchange rate will af-
fect international competitiveness and the
balance of trade, and thus on real income
and inputs. As argued by Joseph (2002)
when domestic currency weakens, com-
petitiveness of exports will increase, and

the cost of imported inputs will decrease.
Therefore, the depreciation of domestic
currency should have positive (negative)
effects on exporters (importers), which
lead to a rise (reduction) in their stock
prices, and the reverse is true.

Nevertheless, Branson (1983) and
Frankel (1983) suggested that this rela-
tionship could be better explained by ap-
proaching stock prices. The authors docu-
mented that exchange rate is determined
by supply and demand of key financial as-
sets, such as stocks and bonds. There are
two types of stock-oriented models: port-
folio balance models and monetary mod-
els. Concerning the former, merely a neg-
ative relation exists between the price of
stock and exchange rate. This model takes
account of international portfolios diversi-
fied in the form of a function of exchange
rate variation in the balance of supply and
demand of domestic and international fi-
nancial assets. Accordingly, an increase in
domestic stock returns should result in do-
mestic currency appreciation. On the other
hand, monetary models maintain that the
rates of exchange are assimilated into the
prices of financial assets. The price of a fi-
nancial asset is estimated by the current
price of an expected cash flow, while ex-
change rate is determined by all macro fac-
tors that have effects on the expected
value. As a result, in the event of an impact
exerted by any basic factor on these two
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variables, the price of stock can affect (be-
come affected by) the behavior of ex-
change rate.

Doong et al. (2005) examined the dy-
namic correlation between stocks and ex-
change rates of six Asian countries and ter-
1989-2003.
showed that stock returns are negatively

ritories in Their results
related to simultaneous changes in ex-
change rates of all these countries except
for Thailand. Lee et al. (2011) empirically
investigated the interaction between the
price of stock and rate of exchange of
some Asia-Pacific countries using dy-
namic correlation. As indicated, the stock
market—foreign exchange market correla-
tion becomes stronger during increased
stock market fluctuations. For a similar re-
search setting, Yang et al. (2014) detected
a negative correlation between the two
markets. Meanwhile, Zhao (2010) ana-
lyzed the dynamic relation between real
effective exchange rates and stock prices
in China by employing VAR plus multi-
variate GARCH techniques. The results,
however, suggested no existence of a long-
term equilibrium for these two financial
markets. For the case of Vietnam, Tran
(2016) accumulated evidence to demon-
strate a clear existence of interaction be-
tween the foreign exchange market and the
stock market. The results of this study un-
derpin both theoretical approaches men-

tioned above, albeit with a focus on the lin-
ear trend between these two while ignor-
ing their nonlinear relationship.

Review of earlier studies suggests that
consistency in arguments over the nexus
between these markets, especially the
level of stability in their correlation over
time, has not been achieved. The results
from previous studies vary according to
the economic status of each country and
the methods employed for analyses. Ex-
amining the interdependence between the
financial markets in such a country with
many distinct characteristics as Vietnam is
not always an easy task, irrespective of the
results which does not truly reflect the re-
ality. Thus, attempts to adopt new methods
of analysis plus practical reference in this
paper promise to address the issue more
thoroughly.

3. Methodology and data

3.1. Methodology

To analyze the impact of volatility
shocks on relationships between financial
markets in Vietnam, we first survey re-
sponses of conditional dynamic correla-
tions between such three financial market
indicators as interest rate, exchange rate,
and stock market index to market shocks.
The study procedure comprises
phases. First, we estimate
VAR(p) - FIEGARCH(1,d, 1) - ¢DCC in

two
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three steps to obtain series of dynamic cor-
relations between the markets. In the se-
cond phase, to identify the change points
in residual series ofVAR(p), we adopt a
pruned exact linear time (PELT) method.
Then, regression sub models with dummy
variables will be used to determine effects
of volatility shocks on dynamic correla-
tions between the markets.

VAR(p) - FIEGARCH(1,d,1) - ¢cDCC
process

Before the estimation of c¢DCC —
FIEGARCH(1, d, 1) the data series should
be filtered to obtain residuals with mean of
zero as inputs for next estimations. Many
filtering techniques have been proposed;
this study uses UVAR(p) estimator as pre-
viously suggested by Dajcman and
Kavkler (2012) and Sensoy and Sobaci
(2014) to initially remove potential linear
structures between the series. Another rea-
son for using VAR(p) is that the data series
of interest rates, exchange rates, and stock
prices are closely connected, which need
to be reflected into residuals to ensure the
optimal estimated results. Thus, using
VAR allows for the presence and partici-
pation of interactions between return se-
ries and exogenous lagged wvariables,
which helps obtain dynamic factors more
authentically and sufficiently. Specifi-
cally, this process starts with identification
of the optimal lag length p and estimation

of unrestrictedVAR(p):
T = Qo + ert—l + -+ Q)th_p + Et

where 7, = [ry¢, ..., T¢]’ denotes n-vector
of asset returns, p is lag length of VAR
model, ¢, is constant vector of length n, @
denotes coefficient matrix, and & =
[El,t' s fn,t]' represents vector of error
terms. The estimated results at this stage
will indicate the levels of interactions be-
tween series of returns, and provide initial
statistics for determining periods with the

presence of volatility change points.

In the second step, the error terms in
UVAR(p) obtained from the first estima-
tion are employed as inputs for estimating
conditional volatilities h;, using univari-
ate FIEGARCH(1,d,1) technique pro-
posed by Bollerslev and Mikkelson
(1996). Our aim is to determine the char-
acteristics of the data series’ volatilities.
The reason for using FIEGARCH model
(1, d, 1) to estimate conditional volatilities
lies in the common characteristics of fi-
nancial time series such as being asym-
metric, featuring long memory or leverage
effect, and so on. With the econometric
characteristics developed to be based on
ARCH models and integrated into a single
model, FIEGARCH is highly rated with
good flexibility, intended to capture more
features of the studied volatilities. Specif-
ically, the following equation will be esti-
mated:
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Inh;; =w+ A -BL) (1 —al)(1 -
L) %g(e_(i,t — 1))

with g(fi,t) =0¢g + V(|5i,t| -

Ele;¢|) in which O¢;, denotes sign effect

(v(Jesel -

E |gi't|)) denotes magnitude effect (sym-

(asymmetric ~ response),

metric response) on g(si,t), L is a lag op-
erator with L¥(X,) = X,_x, and (1 — L)*
is a financial differenced parameter.

In the third step, the results of covari-
ance matrix achieved from the second one
will be adopted in Aielli’s (2013) cor-
rected dynamic conditional correlation
(cDCC ) model to measure dynamic corre-
lation series between the markets. Let
E;_,le:] = 0 and E,_,[e.€] = H;, where
E.[*] represents conditional expectation of
&, €t_1, etc., the conditional variance ma-
trix of asset H; can be defined as:

1/2

H, = D] 1/2

R.D,
where R, = [pl- j,t] is conditional correla-
tion matrix, D, = diag (hl,t' e hn,t) is di-
agonal matrix of conditional variances.
Engle (2002) modeled the right side of the
conditional variance equation H, suggest-

ing a dynamic correlation structure la-
belled the DCC estimator as follows:

R, = {Q:}Y2Q Qi3
Qr=0—-a-b)S+au_qusq +
bQ¢1.

!

where Q; = [qij,t], U = [ul_t, ...,un,t] ,

and u;, denotes shift residuals, i.e. u;; =

& . .

th’ S = [sij] = Elusu,'] is nxn uncondi-
it

tional covariance matrix, and Qf =
diag{Q;} and a,b are non-negative sca-
lars satisfying the condition a + b < 1.
Still, Aielli (2013) documented that the Q
estimator in this way is inappropriate due
to E[R,] # E[Q.], and so advanced a more

suitable model, ¢cDCC, as follows:

Q=1 —a-b)S+a{Q v, ju_1Q"*} + bQ,_,
where S is the unconditional covariance
matrix of Q:l/ 2u,:. To ensure the station-
arity, the following condition should be
met, i.e. a > 0,b > 0,a+ b < 1. In the
event of a = b = 0, the conditional corre-
lation is unchanged over time, and defined
as below:

Pijt =

{wij—1+asgit—1€je-1+bpij -1}

J{("ii,t—1+a£i2,t_1+bpii,t—1}{wjj,t—1+a€}2',t_1+bpjj,t—1}
wij‘tz(l—a—b)si]-

Viitdjjt
Pruned exact linear time (PELT)

with

Identifying a change point in a data se-
ries refers to estimating the location (if
any) at which the statistical features of the
series vary. Assuming that we have a se-
ries with such a specific order as y,;., =

(yq, o
exist in the series where there exists T €

,¥n), @ change point is believed to
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{1,...,n — 1}, at which the statistical fea-

,¥o} and (Yryq, 0, Y} dif-
fer in one way or another. Most existing

tures of {y,, ...

literature determines a set of change points
by minimizing the function:

m+1

N [(CRR B I Ch)

i=1
where Cis a cost function of a segment,
and Bf (m)is a penalty.

Several common types of algorithms
developed to identify volatility change
points include: (i) binary segmentation al-
gorithm advanced by Edwards and
Cavalli-Sforza (1965), Scott and Knott
(1974), and Sen and Srivastava (1975);
and (ii) segment neighborhood algorithm
as was proposed by Auger and Lawrence
(1989). The former, nonetheless, has been
expected to provide less accuracy, yet has
proven to be more beneficial in the case of
less calculation volumes. On the other
hand, the latter is more appreciated as re-
gards the level of accuracy, but its require-
ments for large calculation volumes have
appeared as a major drawback. For this
reason Killick et al. (2012) postulated a
brand new algorithm referred to as pruned
exact linear time (PELT) and capitalizing
(overcoming) the strengths (weaknesses)
of the mentioned two. PELT, as has been
demonstrated, not only offers similar or
even better accuracy, compared to the seg-
ment neighborhood algorithm, but it is far

more effective in terms of calculations.
3.2. Data

The study employs secondary data col-
lected during the period from April 2004
to December 2015 with a total of 141 ob-
servations by month. In particular, the in-
terest rate (IR) series includes monthly
lending rate issued and calculated by the
IMF. According to the IMF’s calculations
specifically for the case of Vietnam, it is
estimated by taking the weighted average
lending rate of the four largest commercial
banks in the country. The stock price
(VNI) series is represented by the closing
price of the VN-Index for the final trading
period at the end of each month. The cen-
tral USD/VND rate announced by SBV is
used as a proxy for exchange rate
(USDVND).

4. Results and discussion

4.1. Statistical description

According to the descriptive statistics in
Table 1, all the three return series are left-
skewed with the skewness values being
significant and larger than zero, while
their kurtosis values (tailedness) are dif-
ferent from zero and statistically signifi-
cant. The Jarque-Bera statistics once
again confirm the nonstandard distribu-
tion of all of them at 1% significance
level, rejecting the normal distribution as-
sumption. ADF test results also reject the
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null hypothesis, indicating that the series
are all stationary at 1% level.

Table 1

Statistical description

IR VNI USDVND
Min -0.0474 -0.3619 -0.0057
Mean -0.0002 0.0087 0.0024
Max 0.0342 0.3851 0.0920
Std. dev. 0.0077 0.1034 0.0102
Skewness 0.0102%** 0.2000 6.2487%%*
Kurtosis 13.2850%** 2.1138%** 45.224%**
Jarque-Bera 1038.1%** 26.993%** 12.841%**
ADF (w/o const.) -4.8600%** -6.4324%#* -5.9691%***
ADF (w. const.) -4.8447H* -6.4741*%* -6.6598%#*
ADF (w. const. & trend) -4.8869%#* -6.4659%#* -6.6391***
Obs. 140 140 140

Note: (*), (**), and (***) denote significance at 10%, 5%, and 1% respectively.

peak of 9.2% (early-2011). All the return
series clearly exhibit the effects of the fi-

As shown in Table 1, the average return
of VN-Index from April 2004 through De-
cember 2015 amounts approximately to
0.87%, and peaks at nearly 39% (early-
2007) (Figure 1). On the other hand, the
USD/VND exchange rate reveals its aver-
age volatility rate of about 0.25% with a

nancial crisis as many largest volatilities
can be recorded over the 2008-2010 pe-

riod.
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Figure 1. Real and spread values of USD/VND exchange rate, interest rate, and VN-
Index between April 2004 and December 2015

4.2. Estimation results of VAR —
FIEGARCH — ¢DCC process

This process begins with the selection of
the maximum lag length for VAR (p)
model. The Bayesian indicators suggest
that the optimal lag should be p = 1. Also,
we examine serial correlations of residuals
using LM test. The VAR model becomes

stable with p = 1, where all roots are in the
unit circle. The estimated results of coeffi-
cients of the VAR(1) presented in Table 2
demonstrate different levels of interpreta-
tion of lag series for the variables. In par-
ticular, return series of VN-Index and in-
terest rate depend primarily on their own
lags with great statistical significance
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Estimated coefficients of VAR(p) - FIEGARCH(1,d, 1) - ¢DCC
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VAR(1) IR, VNI, USDVND;,
R, 0.3823%** 0.5347 -0.0968
(0.0000) (0.6299) (0.3989)
VNI,_, 0.0023 0.2953%** -0.0018
(0.6962) (0.0005) (0.8340)
USDVND,_, 0.0538 0.3651 -0.0335
(0.3745) (0.6648) (0.7007)

Constant -0.0003 0.0054 0.0025%**
(0.6747) (0.5433) (0.0063)

FIEGARCH(1,d, 1) IR VNI USDVND
w -126.5555x10710%** -5.1884%** 0.0594
(0.0000) (0.0000) (0.9944)

d 0.3474%** 1.9172%** -0.2054%**
(0.0000) (0.0000) (0.0000)

a 1.1468%** -1.1677%%* 3.4239%**
(0.0000) (0.0000) (0.0000)

B -1.0150%** -0.7314%** 0.9924***
(0.0000) (0.0000) (0.0000)

0 0.6966 0.1318%** -0.5770%**
(0.6840) (0.0000) (0.0000)

y 3.0979%** 0.3594%** 1.0240%**
(0.0000) (0.0000) (0.0000)
cDCC Parameter Coefficient t-prob.
PYNLIR 0.2005** 0.0319
PUSDVND.IR -0.0325 0.8357
-0.2053** 0.0128

PuspvND,VNI
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VAR(1) IR, VNI, USDVND,
a 0.5264%%% 0.0055
b 0.0544 0.3394

Note: *** ** and * denote significance of 1%, 5%, and 10% respectively.

The results of residual tests for the VAR
model suggest the existence of heteroske-
dasticity (Table 3). Thus, it is necessary

Table 3

that the autoregressive conditional het-
eroskedasticity model be used to survey
volatilities of the data series

Results of residual diagnostic tests for VAR model

IR VNI USDVND VAR

AR 1-7 3.9704%** 0.71270 1.8834* 1.3306*

(0.00006) (0.6613) (0.0774) (0.0594)
ARCH 1-7 1.2872 3.1763%** 0.0493 (0.9998) -

(0.2619) (0.0040)
Standard distribution 210.14%** 16.676%*** 2037.3000%** 2078.5%**
test (0.0000) (0.0002) (0.0000) (0.0000)
Heteroskedasticity 5.0034%** 0.50654 0.0872 (0.9975) 1.4992%**
test (0.0001) (0.8025) (0.0332)

Note: *** ** and * denote significance of 1%, 5%, and 10% respectively.

The results of estimating the univariate
FIEGARCH(1, d, 1) model (Table 2) indi-
cate that the parameter (d) is different
from zero and statistically significant, im-
plying the existing persistence of the data
series. The coefficients 8 and y are statis-
tically significant, implying the existing
asymmetry of the volatilities of the data
series. The estimated value of 8 is negative
for the case of the return series of ex-
change rate, whereas the results are posi-

tive concerning the return series of Vn-In-
dex and interest rate. This suggests that
conditional volatilities are more likely to
be affected by positive shocks than by neg-
ative ones with the same magnitude of the
exchange rate, but the opposite is true
given the stock and bond markets. Further-
more, the conditional volatility of the re-
turn series of interest rate is most power-
fully impacted with the largest y, yet that
becomes weaker for the case of the return
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series of exchange rate and Vn-Index. Ta-
ble 2 also shows the parameter a is differ-
ent from zero with high statistical signifi-
cance, which rejects the hypothesis that
the correlations between the series are un-
changed. In addition, sum of the two pa-
rameters a and b is close to 1, which con-
cludes the persistence of the conditional
correlations between the series.

In Figure 2 we observe that dynamic
correlations between the stock market and
the bond market are positive at most sur-
veyed periods, but roughly turn negative in
early-2008 yet positive in late-2008. The
following stages see persistently sharp
fluctuations in addition to less periods
with volatility shifts. The finding also in-
dicates negative values at almost all study
periods notably for the conditional corre-
lation between the foreign exchange mar-
ket and stock market. At many times, such
as the early half 2006 and the entire 2008,
the correlation changes from negative to
positive. There is an increase in the dy-
namic correlation between exchange rate
and interest rate in early 2008 after such a
rather stable period with negative signs
and values being nearly zero. Neverthe-
less, not so long after that the correlation

becomes positive until the end of 2008,
which is also received as a start of a pro-
cess of constant sharp fluctuations in the
correlation between the two markets as
recorded with the other two correlation se-
ries. In addition, this result is complemen-
tary to the argument that increasing the in-
terest rate would attract capital flows to a
country, thus causing reduced exchange
rates. At some points, however, it is sug-
gested that both the interest rate and ex-
change rate tend to rise simultaneously.
This is because given such an emerging
market with prolonged deficits as Vi-
etnam, the expectation channel is essential
to investors’ consideration of market ac-
tivities. If there is an interest rate increase
for one reason or another, it is commonly
observed by investors that the market to
invest in should be going to feel a particu-
lar shock, and consequently, hot money
tends to swiftly flows out of the country.
These results verify the importance of the
expectation channel to cash inflows and
outflows of developing countries. Addi-
tionally, particular characteristics of each
correlation series are presented in Table 4
below.
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Table 4
Descriptive statistics of dynamic conditional correlation series
IR-VNI USDVND-IR USDVND-VNI

Minimum -0.7513 -0.7690 -0.8407
Mean 0.1863 -0.0369 -0.1643
Maximum 0.7768 0.6867 0.7467
Standard deviation 0.1632 0.1602 0.2659
Skewness -1.1263 -0.2667 0.5323
Kurtosis 14.0213 13.1877 4.6362
Jarque-Bera 732.8975%** 602.7545% %% 22.0706%**
ADF (with constant) -9.4089%** -10.0190%*** -10.2139%%*%*
ADF (with constant and ten- -9.4715%** -9.0858*** -10.1748***

dency)

4.3. Effects of volatility shocks on cor-
relations between market indica-
tors

Within the scope of this current study,
volatility change points can be identified
when there exists a change in the structure
of variance by using PELT, as earlier
adopted by Zapodeanu et al. (2014). One
important advantage of this method is that
change points are determined endoge-
nously (i.e. conditional on the data struc-
ture, not just the intuitive effect). Hence,
the period at which the volatility is rela-
tively large or small is determined to be

the change point by the algorithm itself,
not necessarily indicated by the financial
crisis. The results of identification of
change points (Figure 2, Table 4) suggest
that PELT is capable of detecting periods
of volatility shifts in association with fac-
tual events which have effects on volatili-
ties of the data series. These identified pe-
riods include early- 2006 with the Vi-
etnam’s stock market in its spectacular
growth and early- and late-2008 with the
outbreak and spread of series of global fi-

nancial crises witnessed first in the US.
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Figure 2. Identification of volatility shifts in residual series of VAR
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As depicted in Figure 3, during the pe-
riods in which the observed series show
the up fluctuation (or the fluctuation
around these points), a sudden change oc-
curs in the correlation between the two se-
ries, i.e. the connection between the mar-
kets does respond to volatility shocks.
Table 5

Substantial and sudden changes can be
seen, given the whole three lines illustrat-
ing correlations (early- and late-2008, re-
vealing significantly large volatilities with
their spillover effects on correlations be-
tween the studied markets).

Periods reflecting volatility shifts in residual series of VAR(1)

USDVND IR VNI
Period Fluctuation Period Fluctuation Period Eluc—
tuation

09/2007 Down 01/2006 Down 08/2004 Down
03/2009 Up 01/2008 Up 10/2004 Down
09/2009 Up 10/2008 Up 01/2006 Up
01/2010 Down 10/2009 Up 04/2009 Down
11/2010 Up 04/2011 Up
01/2011 Down 07/2011 Down

08/2013 Down

01/2014 Down

01/2015 Down

Nonetheless, another interesting observa-
tion is that regarding even the same pair of
markets, the directions of the response of
correlation differ, i.e. at one volatility
change point the correlation reveals the up
fluctuation, whereas the fluctuation is
down in the event of another change point.

Thus, the dynamic correlations between
the markets tend to vary over time. Take
the pair of interest rate and stock price as
an example. While the change point of
January 2008 pushes down the dynamic
correlation, far different from zero, that of
late-2008 triggers a considerable increase.
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Looking further at the correlation trend
between the markets in Figure 3, we can
see that at some periods after the shocks,
changes in the correlation do not rapidly
fade away but occur for rather long time
afterward. If this characteristic exists in-
deed, then the volatility shocks not only
make sudden adjustments but also cause
long-term changes in the structure of the
correlation between the markets. Regress-
ing the following equation will help clarify
this observation:

H— (:ORRinSPiV‘]—i‘Xt
0s- B
0.01+ A A

U

L ‘: - :‘
2005 2010

Figure 3. Conditional dynamic correla-
tions between pairs of returns.
Note: The dashed lines denote positions
of the up fluctuation in the correlation of

the corresponding pairs of markets.
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k € the up volatility shock of i or j
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Introduced to the above equation is the
variable p;; .4 to avoid the problem of au-
tocorrelation. The dummy variables D
takes the value of 1 for the observations
between the two adjacent up change points
(from one change point to before the next)
and the value of 0 for the observations in
the other sections of the correlation series.
Particularly, if one change point lies too
close to the other(s), the first in the cluster
will be selected.



Nguyen Khac Quoc Bao & Bui Van Hoang / Journal of Economic Development 24(2) 51-73 69

Table 6
Long-term effects of volatility shocks on dynamic correlations between the measured
variables
IR-VNI IR-USDVND VNI-USDVND
Period Vg Period Uy Period Vg
01/2006 -0.0387 01/2008 -0.0339 01/2006 0.0680
(0.2848) (0.5370) (0.1970)
01/2008 -0.2093 % 10/2008 0.1741%** 03/2009 -0.1048
(0.0003) (0.0198) (0.3504)
10/2008 0.0720 03/2009 -0.0135 09/2009 -0.1131
(0.1339) (0.8382) (0.1437)
10/2009 0.0242 09/2009 -0.0778*
(0.5510) (0.0887)
11/2010 -0.0766
(0.2946)

Note: (*), (**), and (***) denote significance at 10%, 5%, and 1% respectively.

The estimated results of the regression
model with dummy variables in Table 5
demonstrate the existence of statistically
significant coefficients of the dummy var-
iables for the pairs of interest rate and
stock price as well as interest rate and ex-
change rate. This implies that the correla-
tion at a particular period after the shock is
significant, compared to those at other pe-
riods, and also suggests that abrupt
changes in correlations between the mar-
kets caused by volatility shocks do not
only occur in short terms but last for some
times, or in other words, the responses are

long-lasting. Accordingly, there should be
more effort made by investors and policy
makers in order to respond to those market
volatility shocks.

5. Conclusion

This study analyzes the dynamic corre-
lations between foreign exchange market,
bond market, and stock market in Vietnam
using novel econometric approaches. The
VAR(p) — ¢DCC — FIEGARCH(1,d, 1)
process indicates that these correlations
are not stable but change over time and are
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statistically significant. As such, the posi-
tive association regarding the pair of bond
and stock markets, together with many
changes in the direction of correlation,
shows that the discounted cash flow theory
is not applicable for most of the surveyed
periods. This result agrees with the find-
ings of Rigobon and Sack (2003), Ander-
sen et al. (2007), and Bale (2010). Also
consistent with Sanchez (2008), the bond
market and foreign exchange market are
negatively correlated with instability as
there are constantly vivid change points.
The negative correlation between the stock
market and foreign exchange market is not
robust over time due to many more change
points detected after 2006 and especially
in 2008, which supports the findings of
Roll (1992), Chow et al. (1997), and
Soenen and Henninger (1988).

Next, in identifying the volatility
change points of the return series using
PELT approach, we find that volatility
shocks have caused abrupt changes in the
dynamic correlations between these mar-
kets. Still, directions of changes vary over
time for the same pair of markets, imply-
ing that responses of the dynamic correla-
tions to the shocks depend on time. More
importantly, the paper suggests that their
changes caused by the volatility shocks are
not only significant in short terms but also
persistent over a long time. Additionally,
the results indicate the vulnerability of the

Vietnam’s markets, clearly realized
through the impacts of global crises on the

associations between them.

6. Implications

The empirical results indicate that in-
vestors need to take into serious account
market volatilities when deciding to invest
in Vietnam’s financial markets. Adjust-
ments should be made to investment port-
folios to ensure the returns corresponding
to the desired level of risk since assets are
correlated, and their correlations change
over time, affected by volatility shocks.
Investors assumed to have cross liabilities
in these markets might not retain their dis-
tributed portfolios as the dynamic correla-
tions between the markets at certain times
do persist in the long run. Thus, it is im-
portant to consider a trade-off between al-
location of investment as well as reduction
of risk and low returns.

This is specifically essential to policy
makers with the aim of stabilizing finan-
cial markets and the economy. Actually,
the realities of the Vietnam’s market in the
post-crisis period reflect the extent to
which adopted macro policies are influ-
enced or become invalid: there have been
severe depreciation of domestic currency,
a surge in interest rate after stimulus pack-
ages, and double-digit inflation before
several attempts were made to tighten
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and/or trade off the growth against an un-
stable market. Hence, when formulating
macro policies, policy makers should care-
fully consider spillover effects in the mar-
kets to avoid unexpected impacts caused

and forceful interventions in the money
market made by the central bank during
high volatility periods may cause great
losses to foreign exchange reserves of the
country

by adverse market performance. Sudden
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