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n the context of Vietnamese stock market, the awareness of the fluctuation of VN_Index index is
he awareness of the information of stock market, and it has an important role in stock evaluation

and risk management. The risk here is expressed by the fluctuation in the rate of return of the stock index.

Therefore, this study focuses on analyzing the fluctuation of rate of return of VN _Index. This analysis is

based on the set of daily closing stock price data for the 2007-2017 period with 2670 observations. The

analysis has used the ARCH model and GARCH models. The results of the ARCH model (7) show that past
shocks have a large and persistent effect on the fluctuation of the rate of return of VN_Index. This study also
demonstrates that the GARCH (1,1) model is preeminent to make predictions for the conditional het-
eroscedastic of the rate of return. At the same time, TGARCH (1.1) provides evidence that negative shocks
have a greater effect on the rate of return than positive shocks. The research achievements help securities
investors gain important information for risk management, predict the fluctuations of the stock market in the

short term, and identify the volatility of the market to make the right investment decision.

Keywords: VN _Index, stock market, ARCH model, GARCH model.

1. Introduction

Measuring the fluctuation of VN Index index
has received great attention of many securities
investors because a range of financial indicators
varies differently in certain normal period of time.
This means the variances of the financial indicators
change over time.

In classical econometric analysis, it is assumed
that the variance of the errors is constant over time.
However, any time seriesisaffected more or less by
good andbad news and investors in the market are
behavingcrowd-like behavior. The assumptionthat
the variance does not change over time isoften no

JOURNAL OF

longer appropriate. Therefore the idea is to look at
the types of data whose variances depend on time,
herein a variance depends on past variances.

In recent years, ARCH (Autoregressive condi-
tional heteroscedasticity), GARCH (General
ARCH) models have been used to estimate the fac-
tors affecting the risk of financial assets in the stock
market, gold market,etc. to provide information for
business decisions, and especially in risk manage-
ment. In 1982, Engle built an ARCH model based
on the variance of the errors at a time point depend-
ing on the squared errors in the previous periods.
Thus this model succeeds in explaining the change

=
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of variance by using only the past information of the
errors itself.In the study of VN _Index series, the
ARCH model shows the impact of past shocks
(squared errors in the previous periods) on the fluc-
tuation of the rate of return (variance of the errors)
at a time point. However, higher-level ARCH model
uses much latency so this model is not effective in
making predictions. To overcome this limitation, in
1986 an expansion of ARCH model named GARCH
was proposed by Tim Bollerslev, the GARCH
model added the lagged variables of the conditional
variance in the form of auto-regression, representa-
tive lagged variables for fluctuations in the rate of
return in the past. Unlike GARCH, the GARCH-M
(GARCH-in-mean) model (1987) allows the aver-
age of conditional rate of return to depend on its
conditional heteroskedasticity. This is meaningful to
evaluate whether the rate of return of VN_Index
depends on the risk. ARCH, GARCH, GARCH M
models all have limitations in that they use the
assumption that is symmetrical, meaning that these
models do not concern to the sign of shocks. The
TGARCH (Threshold GARCH) model was devel-
oped with the aim of considering the asymmetry
between positive and negative shocks by adding to
the variance equation a dummy variable.

Thus, the ARCH model and GARCH models are
often built to analyze and predict conditional vari-
ances that change over time in financial data series.
Therefore, this study applies the mentioned models
to analyze and forecast fluctuations of VN _Index
index.

2. Literature review

In the world, there have been studies discussing
the effectiveness of ARCH and GARCH models in
explaining the volatility of the stock market, such as
the study of Karmakar (2005) on the volatility of the
Indian stock market. Research shows that the
GARCH (1,1) model provides good market predict-
ing and uses the GARCH (1,1) model to give predic-

© TMU's JTS

tions for 50 stock codes. Research by Sohail Chand,
Shahid Kamal and Imran Ali (2012) using ARCH
model, GARCH analyzed the volatility of the price
of MCB (Muslim Commercial Bank)T the authors
built different ARMA models to estimate the aver-
age rate of return, basing on the results obtained and
the AIC, SIC criteria, they selected the most appro-
priate model. Besides, the results also proved that
the GARCH (1, 1) model is the best prediction
In 2014 ErginbayUgurlu, Eleftherios
Thalassinos and Yusuf Muratoglu studied the

model.

volatility of the European stock market with
GARCH models with the selected data set of daily
closing stock prices in emerging markets including
Bulgaria, Czech Republic, Hungary, Poland and
Turkey during 2001 - 2012, data collected from
Reuters. The results indicate that the past shocks
have a persistent effect on the fluctuation of rate of
return and the impact of the news is asymmetrical.
In Viet Nam, Tran Manh Cuong and Do Khac
Huong (2013) studied "Measuring fluctuations of
VN _Index index by GARCH model" with the daily
closing stock price data from 2000 to 2011. Usually,
the studies estimating coefficients of the GARCH
model use the maximum likelihood estimation
method with the assumption that the errors has a
normal distribution, however the authors used the
GARCH (p, q) model in the case of that the errors
has the normal distribution, Student distribution,
generalized error distribution and student distribu-
tion deviatied. The study results show the model
GARCH (1,1) with the error follows the normal dis-
tribution rule has the most effective prediction.
However, the study has not shown whether the risks
affect the rate of return of VN _Index and also does
not assess the influence of good and bad news on
rate of return. In July 2017, Pham Chi Khoa intro-
duced the research results of "Forecasting stock
price fluctuations by ARCH - GARCH models".
Based on the AIC, SIC criteria, the study selected
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the ARMA (4,1) model to estimate the average
value of rate of return and GARCH (1,1) model for
estimating conditional heteroskedasticity. The study
was conducted on the data collected during 2006 -
2016. The results show that the past rate of returns
has a role in determining the present rate of returns.
However, like the previous study, the author did not
indicate the impact of risks and good and bad news
to the rate of return of VN _Index.

3. Research methodology and Research model

To analyze the fluctuation of the VN-Index index,
at first, this study develops an ARCH model to esti-
mate the impact of past shocks on the fluctuation of
rate of return, and then uses the model GARCH to
add an element of the effect of past variancesto the
conditional heteroskedasticity of the rate of return.
Finally, this study considers the impact of risk by the
GARCH_M model and the impact of good and bad
information in the market on the fluctuation of the
VN_Indexby TGARCH model. Models are built in a
two-step process, step 1 determines the degree of the
model; step2 estimates the model by the maximum
likelihoodestimation method. In order to determine
the degree of model, at first we must check the sta-
tionary of the rate of return series, and then select the
appropriate ARMA model to estimate the average
rate of returnof VN_Index, after that test the ARCH
effect of the conducted model, thereby determining
the degree of the model.

* Data

This project uses VN Index index to represent
Vietnamese stock market, and the data series includ-
ing daily closing stock price in the period of 2007 -
2017. This is time series data including 2670 obser-
vations. The analysis is done on Eviews 8.0 software.

(Data source:
DownloadMSData.aspx.)

* Research model

The fluctuation of VN _Index is estimated based
on the rate of returnrt: r, = log (P/P_;)

http://www.bvsc.com.vn/
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Where P,, P,_; is closing price of VN_Index at
times t, t-1.

Mean of rate of return 1, is: p, = E(r/Fy_).

Risk is conditional heteroskedasticity of rt: 62 =
Var(r/F_(1).

Where F_; is the set of information at time t-1.

In order to estimate mean, research uses model
ARMA (p,q):

=ptu (2)

W= ¢0+ZlBiXit +Z¢.ﬂi71 +Zeiui—1 A3)

Where X, is an independent variable, ut presents
the shocks of rate of return of one asset at time t. p,
q is unsigned integers identified from serial correla-
tion. After identifying p, q we estimate the average
model ARMA (p,q) by ordinary least squares
method (OLS), then seleting the most suitable esti-
mated model. Bases on the obtained residual et test
ARCH effect of the model.

From (1) and (2) we have:
= Var(u/F,_).

The ARCH model suggests that the variance of
the errors at time t depends on the squared errors in

o2 = Var(r/F.))

the previous periods.

Model ARCH (p) has the form:

= et U, U= 0 g, 02 = Yo+ YWy T vaud,
oLyl (4)

Where 6,2 represents the fluctuation of r, yo > 0;
i 2 0; j=1,...,p;

Assumes that et~IID (Independent and identical
distribution);

E(g)=0;Var(g,) = 1; u,~N(0; o,2) or Student dis-
tribution.

Befor estimation ARCH model by maximum
likelihood estimation, we have to identify the degree
of the model ARCH bases on the serial correlation of
¢ . The weekness of ARCH(p) model is using many
latencies, it causes difficulty on prediction, therefore
the GARCH(p,q) models are reasonable alternatives.

=
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Model GARCH (p,q) has form:
[ = Wy T UpU= Oy &,

02 = Og+ + Ul +0pu2 ) +oraul, +Bio%
B262t-2+"-+Bq02t-q (5) max(p;q)

Where 0 >0;0; > 0, B; > 0; Z (g +f)<1 . If p>q
then B,=0 with i>q. If p<q thén =0 with i>p.
Assumes that g~1ID; E(g, )= 0;Var(g; ) = 1, u;~N(0;
62 ) or Student distribution.

To assess the impact of risk on the study average
rate of return using the GARCH(1,1) M model.

Model GARCH(1,1) M has form:

I, = U + co2 + u,u = 68, o2 =0+ aui | +
B1o21 (6)

One other form of GARCH(1,1) M: r, = p, +
cot u; (7), ¢ is a constance. If ¢c>0 then when the
risk increases the rate of returnencreases also. The
study also uses the TGARCH (1,1) model to meas-
ure asymmetric fluctuations.

Model GARCH(1,1) M has form:

I = P+ e Fupu = o, 6% =0y +agu? )+
B1o%1 (6)

One other form of GARCH(1,1) M: r, = u, +
cot u; (7), ¢ is a constance. If ¢c>0 then when the
risk increases the rate of returnencreases also. The
study also uses the TGARCH (1,1) model to meas-
ure asymmetric fluctuations.

Model TGARCH (1,1) has form:

o2 =ag T aqu Fyud g deg + Bio?(8)

Where, dt is dummy variable, d; =1 if u<0, dt =
0 if u> 0. In model TGARCH good news (u> 0),
and bad news (u;< 0) have different effects on con-
ditional variance. Good news has an effect al, while
the bad news have an effect (0o + v). If y#0, then the
effects of good and bad news are asymmetrical.

Model TGARCH (p,q) has form:

o q
ol =ay+ D (a4 +rd W + D Biol
i=1 =

Where, dt-i: 1if ut_i< 0, dt-i: 0if ut-i> 0, oy, Vi» B_]
are unsigned parameters satisfy the assumption of
the model GARCH.

© TMU's JTS

4. Research result

Statistics describing the rate of return of
VN_Index index (its code is RVN_Index) is summa-
rized in the following Table 1:

Table 1: Descriptive statistics of the rate of return
series of daily VN _Index.

Mean 0.000106
Maximum 0.046468
Minimum -0.066395
Std. Dev. 0.014577
Skewness -0.200626
Kurtosis 4.423806
Jarque-Bera | 243.3488
Probability 0.000000
Observations 2669

(Source: Results of data analysis of the author)

The mean of the rate of return is positive
0.0106%, which indicates that the price of
VN Index increases during the observed period
about mean. The skewness is different from 0 and
kurtosis is greater than 3, which implies that the rate
of return does not follow to the normal distribution
rule. Combine with the Jarque-Bera test that has a
very small value of p_value = 0.000000, then at 1%
significance level it can be said that the normal dis-
tribution hypothesis has been rejected (Figurel).

The graph shows the daily rate of return of
VN Index fluctuates with a large range around the
average. Moreover, these fluctuations seem to last
over a certain period; the period of high and low
volatility tends to follow, that is, there are clustering
fluctuations and these fluctuations seem autocorre-
lation. On the data set, we calculate the variance of
the rate of return is 0.0002125. But the variance cal-
culated with this simple calculation does not deal
with cluster, it is only a homoscedasticity, not taking
into past the rate of return. Therefore, we use the
ARCH model, GARCH models to estimate the fluc-
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(1,0), ARMA (0,1), ARMA (1,1)
estimate the average of the rate
of return, the estimated results
obtained by the ARMA model
(0,1 ) (NOT C) is most suitable
because it has the value of the
two smallest AIC and SIC crite-
ria.

Testing the ARCH effect of

07 08 09 10

— T

11 12

| B s s

13 14

(Source: Results of data analysis of the author)

Figurel: Graph of rate of return RVN _INDEX in the period 2007 - 2017

T

15 16 17

T T

the ARMA (0,1) model obtained
results, with the significance at
1% the model has ARCH effect
means that the variance of errors

tuation of the rate of return Table2: The result of stationary test by Augmented Dickey Fuller test (ADF)

of the VN _Index over time.

To apply the ordinary least
squares method (OLS)

t-Statistic ~ Prob.*

regression to the mean equa-

Augmented Dickey-Fuller test statistic

-39.96170  0.0000

tion of the rate of return
sequence, we have to check
the stationary of the
sequence.

So the RVN Index
sequence is a stationary
series with a 1% significance
level. Moreover, based on
the autocorrelation scheme,
once again, the sequence of

(Source: Results of data analysis of the author)

(Source: Results of data analysis of the author)
Figure 2: Autocorrelation scheme of RVN_Index series
Table 3: Results of estimating ARMA models

rate of return of VN_Index is

Models C AR(1) MA(1) AIC sic
stationary series, because the 0.0000962 0252231
. ARMA(1,0 : : - -5.683927  -5.679513
first-order autocorrelation 9 (p=0.7922)  (p=0.0000)
coefficient of the series is ARMA(0,1) &280715%83) (gf()s 3338) -5.684158  -5.679745
0.252 and rapidly decreases 0000099 0.115836  0.146234
0. ARMALL)  (Zoomee)  (pe01201)  (pe00dge) O84S 5677796
. ARMA(L,0) 0.252266
Looking at thf: schema, (NOT 0) (v=0.0000) -5.684651  -5.682443
we have a correlation coeffi- ARMA(0,1) 0254496 (it s oxreea
cient and the partial correla- (NOT C) (p=0.0000) ’ :
: - : ARMA(1,1) 0.116029 0.146070
tion coefficient rapidly (NOT O) (0=0.1194) (v=0.0491) -5.685138  -5.680724
decreasesto 0 sop =q = 1.
ideri ource: Results of data analysis of the author
Considering the ARMA (S Results of dat lysis of the author)
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changes over time, we determine the degree of the
ARCH model is 7. Using the maximum likelihood
estimation method (ML) we obtain the results that
the estimated coefficients are positive and statisti-
cally significant.

Equation estimateformean of RVN Index: =
0,1896¢t-1. The results show that with the signifi-
cance at 1% the shock at time t-1 explains 18.96%
the change averageof rate of return of VN _Index at
time t.

The regression formula of 62, :

=0.0000348 + 0.166845¢2_| + 0.167541 e2,, +
0.116710 €2, 5 + 0.107632 €2 4+ 0.127127 €25 +
0.132828 €26 + 0.039431
(02=0,027837<1/3).

The coefficients of the equation show that the

2
€7

variance of rate of return RVN Index at time t
depends on the shocks at the previous 7 points. This
proves that past shocks affect the fluctuation of rate
of return of VN_Index index. The results are consis-
tent with Vietnam stock market, we can see through
some historic milestones of the stock market of
Vietnam, such as the start of 2007 VN _Index closed
at 741.27 points and VN_Index is increasing rapidly
in the early days of that year. On March 12, 2007,
VN Index established a highest record of 1170.67
points. From February to July 2007, VN_Index kept
a very high level, almost reached over 1000 points.
This result is due to the wave of equitization of
state-owned enterprises, typically Vietcombank,
Bao Viet, etc. Or just in the first 6 months of 2008
in 118 trading sessions, there were 73 sessions of
VN _Index decline. The decline, under the impact of
the global financial crisis since the end of 2007, the
domestic economy faced many difficulties, greatly
affecting the belief of investors. Most recently, the

stock market has achieved many impressive figures

© TMU's JTS

in2017. In 2017, the wave of “giants” and banks has
helped the market grow strongly in scale. As of
December 19, market capitalization and fund certifi-
cates reached VND 3.360 trillion, up 73% compared
to the end of 2016, equivalent to 74.6% of GDP,
exceeding the set target for year 2020.

The ARCH (7) model uses a lot of latencies,
making it difficult to use for prediction, so GARCH
models are suitable alternatives to the higher -
degree ARCH model to measure the fluctuation of
rate of return in Vietnamese stock market. The esti-
mated results of model GARCH (1,1), GARCH
(1,1)_M are summarized in Table 4.

Regression coefficients such as p, a; and B are
statistically significant at 1% level. However, the
coefficients C in the equation for estimating the
average rate of return in the GARCH(1,1) M
model are not statistically significant, which
proves that we can notcome to a conclusion that
risks affect the rate of return. At the same time it
shows that the GARCH(1,1) model is most suitable
to predict the average rate of return of the
VN _Index and its variance.

In the equation of conditional variance, the mod-
els’ results show that the coefficient p; is much
greater than the coefficient a;, the shock when
occurring has a long-term effect on the rate of return
of the VN Index. The result of the GARCH(1,1)
model indicates that with significance at 1% level,
the shock at time t-1 explains 18.79% of the change
in average rate of return at time t. In addition, we
have o; + B; = 0.983428 <1 but very close to 1,
meaning that past shocks have a persistent effect on
the fluctuation of rate of return of the VN_Index and
By = 0.83145 represents the volatility of the market

in the long-term, and the rate of return at time t is
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Table 4: Results of estimation GARCH(1,1), GARCH(1,1) M
Coefficients GARCH(1,1) GARCH(1,1) M | GARCH(1,1) M
(5) (6) )
Mean
u 0,187988*** 0.187344*** 0.187858***
[9.086752] [8.998498] [9.014623]
C - 0.036502 1.869808
- [1.579881] [1.168186]
Variance
Constant 0,00000396*** 0,00000405%** 0,00000404 ***
[5.243802] 5.287771
o1 (ARCH effect) 0.151978*** 0.153338*** 0.153021***
[10.42472] 10.39736 10.38999
B 1 (GARCH effect) 0.831450%*** 0.829699*** 0.829953***
[53.79074] 53.13366 53.17810
*p <0,05; ** p<0,01; *** p <0,001

(Source: Results of data analysis by the author)
greatly influenced by the fluctuation of the rate of actual price on January 2, 2018 was 995.77, predic-
return at time t-1 up to 83.145%. tion error MAE = 0.0104, RMSE = 0.0141. The
The estimation of TGARCH(1,1) model shown result of low predicting error indicates that the
in Table 5. The results show that the nega-

Table 5: Results of estimation TGARCH(1,1) model
tive shocks (u<0) contribute to ¢% of an

amount of 0.128538 + 0.051249 = Coefficients TGARCH(1,1)
0.179787, while those positive shocks Mean
(u>0) contribute 0.128538. This implies 1 0.188865***
negative shocks or bad news that affects the _ [8.987423]
fluctuation of rate of return of VN_Indexis Variance
- Constant 0,00000439***

more than positive shocks or good news, [5.693966]
with thedifference of about 5.12%. o; (ARCH effect) 0.12853%**

* Prediction by the result of GARCH [7.042499]
(1,1) model B 1 (GARCH effect) 0.826461***

Basing on the estimation results of the [51.59461]
GARCH model (1,1) and the closing price I E)2-0554112;995*]

of VN Index on December 29, 2017, we
could predict the VN_Index closing price
on January 2, 2018 at 985.37 while the

*p <0,05; ** p<0,01; *** p<0,001

(Source: Results of data analysis of the author)
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model gives good prediction results. By the static
and dynamic predictive methods we predict the
conditional heteroskedasticity of the rate of return
of VN _Index index on January 2, 2018, respective-
ly, 0.000094 and 0.00023896. Prediction results
show that the conditional heteroskedasticity of the
rate of returnconverges to homoscedasticity when
the forecast length increases. Since the study has a
large number of observations, only from the obser-
vation No. 656 do the predicted values for the vari-
ance by the dynamic predictive methods give the
same results and its results are equal to
homoscedasticity, so the dynamic predictive values
are not significant for future times when the sample
size is large.

5. Proposal

The results of this research provide securities
investors with meaningful information to identify
the volatility of the Vietnamese stock market. The
results show that the market fluctuates constantly
and the fluctuation has large and persistent depend-
ence on good and bad information, especially bad
information. The information affecting the market
here may be new policies of the Government,
changes in interest rates, exchange rates, business
performance of the issuing company, changes of the
stock index on the world stock markets, etc.
Therefore, in times when the market is affected by
shocks, investors need to be cautious when making
their decisions. Besides, the results also show that
the forecast of stock prices, the fluctuation of
VN Index is not really effective, only forecasting
one day after the collected data chain. So when it is
necessary to make a forecast for the stock price,
investors should combine the results of the ARMA,

© TMU's JTS

GARCH models with regular analysis to get the
most accurate view of the fluctuation market.

6. Conclusion and future work

* Conclusion

The study applies the model ARMA (0,1),
ARCH (7), GARCH (1,1), GARCH (1,1) M,
TGARCH (1,1) to analyze the variation of rate of
return of the VN _Index index with data set of 2670
observations from January 2, 2007 to December 29,
2017. The research results are:

- The ARCH (7) model shows past shocks have
a strong impact on the present rate of return of the
VN Index index and furthermore, and he shocks
have a persistent effect on the fluctuation of rate of
return. However, higher-degree ARCH models use
a lot of latencies, so they are not effective in mak-
ing predictions; therefore, it is necessary to select
the GARCH model instead. The study shows that
the GARCH (1,1) model is preeminent to make pre-
dictions for the conditional heteroskedasticity of
rate of return, which is similar to previous results of
Karmakar (2007), Goudarzi (2010), Sohail Chand,
Shahid Kamal and Imran Ali (2012), Tran Sy Manh
and Do Khac Huong (2013), and Pham Chi Khoa
(2017).The GARCH (1,1) model shows that the
past rate of return determines the current rate of
return and the fluctuation of the current rate of
return is affected not only by past shocks but also
affected significantly (about 83.14% at 1% signifi-
cance level) by the fluctuation of rate of return in
the past.

- The GARCH (1,1) M model proves that it is
not possible to make a conclusion that the risk
affects the rate of return of VN_Index index and the
TGARCH (1.1) model shows that there is asym-
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metric information in the data series studied, in par-
ticular, negative shocks have greater effects on ther-
ate of return (5.12% with 5% significance) than
positive shocks. This is also a new contribution of
this research compared to previous results. Besides,
the study also gives a forecast for the price of
VN Index and the fluctuation of the rate of
returnon the next day of the data set, which is day
January 2, 2018.

* Future work

The ARMA - GARCH model is meant to simu-
late past behaviors, which is the basis for predic-
tion, so the predicting model becomes insignifi-
cant, because the model does not take into account
other elements impacts on the stock market. The
ARMA model only predicts in the short term, so
the study only gives a forecast for VN _Index price
within 1 day next to the end of the data. As the
VN_Index is irregular, if there is a shock impact
on the market, it will make VN Index strongly
adjust. In fact, it is difficult to make a forecast for
price of VN Index in long term, due to the fact
that Vietnam stock market is dominated by many
factors such as investor psychology, macro factors
and government policies... From these limitations,
the research opens the next direction to study the
construction of regression model to analyze the
impact of the factors affecting the fluctuation of
the VN Index index. Construction model with
dependent variable is VN Index index and
explanatory variables are interest rate, GDP
growth, world stock price volatility, fluctuations

in gold price, foreign exchange, etc. ¢
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Summary

Thi truong chimg khoan (TTCK) Viét Nam, nim
bat duoc su bién dong cua chi sb ching khoan
VN _Index chinh 12 nim bit dugc thong tin cia thi
treong, né gép mot vai tro quan trong trong viéc
dinh gia ching khoan va quan tri rii ro. Rui ro ¢ day
duoc thé hién qua sy bién dong ty sut sinh loi cua
chi s6 chimg khoan. Vi vay bai viét tap trung phan
tich su bién dong cua ty suét sinh lgi cia VN _Index
dua trén bo s lidu gia dong cira hang ngdy trong
giai doan 2007-2017 vdi 2670 quan sat. Viéc phan
tich duoc thuc hién bfing cach st dung md hinh
ARCH va cac md hinh GARCH. Két qua mé hinh
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ARCH (7) chi ra cac ¢t soc trong qua khir ¢6 anh
huéng 16n va dai ding dén su bién dong cua ty suit
sinh loi cia VN _Index. Nghién ctu ciing ching
minh rang mé hinh GARCH(1,1) 1a wu viét dé dua
ra du bao cho phuong sai sai s6 c6 diéu kién cua ty
sudt sinh loi. Pong thoi mé hinh TGARCH(1,1)
cung cap bang ching cho thiy cac ct séc 4m c6 tac
dong dén su bién dong ty sut sinh lgi 16n hon céc
ct soc duwong. Cac phat hién qua nghién ciru gitp
cho cac nha dau tu ching khoan nim duoc nhing
thong tin quan trong trong viéc quan ly rui ro, du
bao nhiing bién dong cia TTCK trong thoi gian
ngén han va nhén dinh sy bién dong cua thi truong
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