PREAMBLE
1. Reason for choosing topics

In today's world of integration, each country's economy is deeply influenced by the world economy, especially
in times of global economic crisis. In the face of world financial turmoil, different countries are affected in different
ways and at different levels, due to different historical development, culture, policies and financial strength. In
addition to the relationship between the economies of different countries, even in the economy of each country,
financial markets are closely related. The volatility in each market (or group of markets) can have a strong impact on
the volatility of the other markets and vice versa.

Hence, research to identify, measure, and hedge risk to minimize losses, ensure safe and efficient operation of
financial institutions in general and of individual investors is becoming increasingly important and urgent, especially
in the period when Vietnam's economy is integrated into the world economy. In order to do that, it is necessary to
capture and measure the degree and structure of dependence between financial markets.

Thus, studying the dependence structure between domestic financial markets and around the world is
necessary to help us understand the rules of the economy and anticipate potential risks hidden in it; It is also
possible to assess the level of risk when investing in a financial portfolio of a variety of assets, including assets on
the domestic market and in the international markets. Therefore one can estimate losses which may occur when
there is bad fluctuation in the market.

In the author's awareness, so far there has been little research on the dependence structure between
Vietnamese financial markets in Vietnam and between Vietnam's financial market and the international financial
markets. With the need to study the dependence structure between financial markets, while hopefully enriching the
empirical research in this area, the author selects the topic “Dependence structure between financial markets and
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its app ions in risk ement on Viet f ial markets”.

2. Subject and the scope of the research

2.1. Research subjects: Study the dependence structure between financial markets and the application of
dependence structure research results in the measurement of risk in Vietnam's financial markets.
2.2. Research scope:

+ Research content: The financial market includes the money market (short-term lending market, foreign
exchange market, interbank market) and capital market (credit leasing market, mortgage market and stock market).
In this thesis, the author focuses on the stock market and the foreign exchange market. The stock market is a
component of the capital market, chosen to represent the capital market. The foreign exchange market is a
component of the money market, chosen to represent the money market. This is a limitation of the thesis due to
objective reasons of empirical data collection. The data on these market components can be collected parallelly day
by day which is satisfied the requirements of the research methodology. In addition, the data from these markets
has a sample size large enough, which give more reliable empirical results.

+ In space: Vietnam stock market and some other international stock markets such as the developed markets
(USA, UK, France, Japan), developing markets (Australia, Singapore, Korea, China), and emerging markets
(Indonesia) in some regions of the world such as ASEAN countries (Indonesia, Singapore), other countries in Asia
and Australia (Japan, South Korea, Australia), or countries in Europe (France, England), America (USA). Vietnam
stock market index and exchange rate between the Vietnam dong and the leading currencies of the world: United
States Dollar, Chinese Yuan, Yen Japanese; European Union currencies, Swiss francs, Danish Krone, British Pound
sterling, Norwegian Krone, Swedish Krone, Canadian dollar; Australian dollar; or neighboring Asian countries: Hong
Kong Dollar, Malaysian Ringit, Singapore Dollar, Thai Baht. Due to the limitations of data collection, the thesis can
not study all countries as desired.

+ Period: from 2004 to 2015. Specifically, research data on the Vietnam stock market and the international
stock markets were collected during the period 2004-2014. Research data on Vietnam's stock market and forex
markets were collected during the period 2007-2015. This is a period which is sufficient to contain the ups and
downs of the markets studied, helping to answer the research questions proposed in the thesis.
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+ Research data on Vietnam stock market: http:/hnx.vn, http:/hsx.vn, www.fpts.com.vn. Research data on the foreign
exchange market: http://www.bloomberg.com. Research data on the international stock market: http:/www.indexbook.net,
http://research.stlouisfed.org, http://www.quotenet.com.

3. Research objectives and research questions

The thesis examines the dependence structure between the stock market and the foreign exchange market in
Vietnam; between the stock market of Vietnam and some of the international stock markets, using two methods:
copula and quantile regression. Since then, application in risk measurement on the financial market of Vietnam.

* The objective of the study is to concretize with the following research questions:

- Is the dependence structure between financial markets symmetric or asymmetric?

- Is there a tail-dependence structure between markets? Is there a upper or lower tail-dependence structure
between markets? How strong is the dependence level?

- Is there a contagion from international stock markets to Vietnam stock market during the Global Financial
Crisis?

- What is the VaR, CVaR of the optimal portfolio on the markets?
4. Research Methods

The method used in the study is a quantitative method, specifically using the copula function method and the
quantile regression method. Some statistical analysis techniques are used to analize the data, such as regression,
estimation, back testings with the help of EVIEWS and Matlab softwares.

5. New contributions of the thesis
o Theoretical contribution

- The thesis inherits previous researches on the study of the dependence structure between Vietnam's stock
market and the international stock markets, but improves on data processing by dividing the research period into
before, during and after the crisis. This division not only helps one to study the appropriate interdependence of
markets, but also provides empirical evidence of contagion from the international stock markets to the Vietnam
stock market.

- The thesis proposes a new approach, regression analysis, in the study o the dependence structure between
the Vietnam stock market and the international stock markets, between the foreign exchange market and the
Vietnamese stock market.

- The thesis applies the results of the dependence structure study in the measurement of VaR, CVaR
measures on the financial markets of Vietnam.

®  Practical contribution

- Describe the dependence structure between financial markets, including the symmetric dependence
structure problem (described by the symmetric copula functions, with the two-tailed dependence coefficients) or
asymmetric dependence structure problem (described by the asymmetric copula functions, with unequal two-tailed
dependence coefficients); describe the upper tail dependence coefficient between markets (the probability of two
markets moving upwards together is different from zero) or describe the lower tail dependence coefficient between
markets (the probability of two markets falling together is different from zero); describe the degree of dependence
between markets (thanks to the magnitude of the dependence coefficients).

- Point out empirical evidence of contagion from some international stock markets to the Vietnamese stock
market during the global financial crisis. This is a new empirical result in studying the dependence structure
between financial markets and in the situation in Vietnam.

- Apply dependence structure research results in estimating VaR and CVaR risk measurement of some
optimal portfolio on financial markets.

6. The structure of the thesis
Apart from the Preamble, Conclusion, Author's Commitment, Appendix, References, the thesis consists of 4
chapters:
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Chapter 1: The general theory of dependence structure research on the financial markets and the application of
risk measurement

Chapter 2: Research Methods
Chapter 3: The empirical results of study on dependence structure on the financial markets
Chapter 4: Risk measurement on Vietnamese financial markets
CHAPTER 1. THE GENERAL THEORY OF DEPENDENCE STRUCTURE ON THE FINANCIAL
MARKETS AND THE APPLICATION OF RISK MEASUREMENT

1.1. General theory of financial markets
1.1.1. The concept of financial markets

The financial market is the trading, buying and selling of financial products in the short, medium and long
term to meet the different needs of the economy. In particular, the excess capital owners are looking for profits
through investment activities, the subjects who are lack of capital supplement capital to production and business
activities and other investment needs.
1.1.2. Fi ial market classifi

Based on the circulation of capital, the financial market is classified into: the money market, the foreign
exchange market and the stock market.

Based on the properties of the issuance of financial instruments, the financial market is classified into the
primary market and the secondary market.

Based on how capital is mobilized, financial markets are classified into the debt instrument market and
capital instrument market.

1.2. The basic theory of dependence structure research on the financial markets and the application of risk
measurement
1.2.1. The concept of dependence structure on the financial markets

The term “dependence” is given by Santos (1970). At the same time, dependence is understood to be a situation
in which one or a number of economies are affected by developed countries, including the positive and the negative
effects.

Dependene/market comovement/ association between financial markets means that the volatility of a market (or
group of markets) at a certain level fluctuates a market (or another group of markets) at a certain degree.

Market interdependence has been studied in the context of the contagion of Forbes et al. (2002), in the sense
that the effects are negative, that is, returns is negative. In particular, the contagion between markets is a significant
enhancement of the relationship between markets after a shock occurs to one or a group of markets.

In addition, Baur (2013) uses terms “degree of dependence” and “the structure of denpendence” to describe the
dependence structure between markets. The degree of dependence between the two markets is often measured by the
correlation coefficient between the indices of those two markets. The dependence structure of the two markets is
described by the simultaneous probability distribution function of the two returns of indices of those two markets.

This thesis studies the dependence structure between financial markets according to the concept proposed by
Forbes et al. (2002) and Baur (2013).

1.2.2. Measures of risk

The results of dependence structure between financial markets include: Measurements of dependence
between two markets (including correlation coefficient, tail-dependency coefficients), Value at Risk, Conditional
Value at Risk.

1.3. Literature review of research on the dependence structure between financial markets

Review on some theoretical models of dependence structure of the financial markets. The degree of
dependence and structure of dependence between financial markets has been determined thanks to risk
measurement and some methods such as linear regression, extreme value theory, copula and quantile
regression.
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1.3.1. An overview of the research on the dependence structure between a country's stock market and the stock
market of the other countries

Recently, there has been a huge number of research on the linkages between international stock markets.
Studies focused on describing the profitability of portfolio diversification through investments on multiple national
stock markets. One kind of study is the long-run equilibrium relationship between several international stock
market indices, such as Ahlgren and Antell (2002), Taihai et al. (2004), Narayan and Smyth (2005) and D'Ecclesia
and Costantini (2006) study the linkages between developed stock markets, while Wong et al. (2004) and
Valadkhani et al. (2008) study the relationship between Asian stock markets and developed country. These studies
generally indicate that the developed markets are increasingly integrated, and that emerging markets are
increasingly integrated with developed markets.
1.3.2. Literature review of research on the dependence structure between the stock market and the foreign
exchange market of a country

A literature review of dependence structure study which are related to the foreign exchange market, the
author finds studies on the dependence structure between foreign currencies. The problem of studying the
relationship between exchange rates and stock market has been carried out in many countries using different
techniques, and different results.
1.4. Literature review of research on Vietnam

1.4.1. Literature review of the research on the dependence structure between Vietnam's stock market and the
international stock market

Although there are many studies on linkages between markets, many emerging markets, including Vietnam,
are still "uncovered”, and thus this is the research gap that the thesis make a choice.

A recent study by Cuong et al. (2012) is often referred to as a study of the dependence structure between
international stock markets and the Vietnamese stock market. Using the extreme value theory and Copula method,
Cuong et al. (2012) analyzed the dependence structure between Vietnam stock market and 17 other international
stock markets in the period of 2002-2009. The idea in this case is also mentioned in Manh's direction (2014):
Extending research on the dependence structure of the stock market and other domestic markets, between the
Vietnam stock market and some international stock markets.

1.4.2. Literature review of the research on the dependence structure between the stock market and the foreign
exchange market in Vietnam

Dependence structure studies between domestic financial markets have been studied for a number of
countries in the world, mainly in developed countries, in developing countries, while there are some gaps in the
situation of emerging countries. Studies on this issue in Vietnam have just stopped at the level of studying the
relationship between domestic financial markets by means of theoretical research or using linear correlation
coefficients, or copula method without systematic way.

Among these studies of this topic, there is notablely Nga’s master thesis (2014). This thesis examines the
comovement of the stock market and the foreign exchange market of five countries, including the United States,
Europe, Japan, China and Vietnam, by directly modeling the dependence structure by copula functions approach.
1.5. Policy overview on the stock market and the foreign exchange market in Vietnam during the study
period
1.5.1. Policy overview on the Vietnam stock market during 2004-2014
1.5.2. Policy overview on the foreign exchange market of Vietnam during 2007-2015

CHAPTER 2. RESEARCH METHODS
2.1. Copula method
Definition (Copula — McNeil (2005) page 198): A 2-dimensional copula is a distribution function C: [0; 1]*
5 105 1] with standard uniform marginal distributions, so that the following properties must hold:
1. C(x)=0,Vxe[0;1]* if at least one coordinate of x is 0.
2. C(Lx)=C(x;1)=x,Vxe [0;1].
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3. Y(a;;a,),(b;b,y)e [0;1]* where a, <b,a, <b,,wehave:
C(a,;b,)—C(a;;b,)—C(a,;b)+C(a;;b) 2 0.
Sklar theorem (McNeil (2005), page 200) Let F(x,), F,(x,) be, respectively, marginal distribution
functions of random variables X, X, , then there exists a copula function C such that:

F(x;x,) = C(F(x)); F,(x,)), where V(x;;x,)€ R*.
If F, F, are continuous, then C is unique. Conversely, if C is a copula function, and F,, F, are, respectively,
marginal distribution functions of random variables X, X, then F which is determined as in aboved is a joint distribution
function of marginal distribution functions F,, F, .

2.2. Quantile regression method
Similar to regression method, Koenker and Bassett (1978) proposed an extended form of finding @, to find
Q. (Y 1X). This method is called the quantile regression method. Suppose we have a sample data with observations

(ij ), i=1,n Where X, is a vector of form kx1. The dependent variable Y is of the form y :h(x,vﬂr)-pun

i

where u, is error of the i observation at the quantile 7 such that Q,(u,, ‘X{):O, Then, we need find the

conditional quantile function Q_ (X ‘X,. ) =h(X,,B.) sothat ipr (Y, -h(X,.B.) is minimum.
=

CHAPTER 3. THE RESULTS OF STUDY ON DEPENDENCE STRUCTURE ON THE FINANCIAL
MARKETS

3.1. Study on the dependence structure between Vietnam stock market and some international stock markets
3.1.1. Data description

The data is of 4977 observations of the returns of VNindex and the returns of some international stock
markets during the period from 21* June 2004 to June 19" 2014. The international stock market indices studied
include Japan (Nikkei225), France (CAC40), Britain (FTSE100), Hong Kong (Hangseng), Indonesia (JCI),
Australia (ASX), Singapore (STI), Korea Kospi, Taiwan (Taiex), Shanghai (SSE) and the US (S&P500, Dowjones
and Nasdaq).
3.1.2. Emperical results using the copula method

This idea is from Boubaker et al. (2011), in which the authors describe the dependence structure between
the returns of the S&P500 stock index and 15 other returns of stock indices during the previous crisis period and
crisis period to show the evidence of contation thanks to copula approach. Boubaker used five copula functions:
Gauss, Student, Clayton, Gumbel and Frank. This thesis uses 9 copula functions as in Cuong et al. (2012),
including: Gauss, Clayton, Rotated-Clayton, Plackett, Frank, Gumbel, Rotated-Gumbel, Student, Symmetrised-Joe-
Clayton (SJC) measures the coefficients of dependence between the returns of stock market index of the Vietnam
stock market and the stock market indices of 16 emerging markets and 7 developed markets, in previous crisis
period, crisis period and post crisis period. It then provides empirical evidence of the cotagion from some
international stock markets to the Vietnamese stock market. In Boubaker et al. (2011), the authors find evidence of
cotagion through the change of correlation coefficients in the copula function and proposes a further study is that
finding the evidence for the contagion through the change of the tail dependence coefficients. The proposed
research will be conducted in this thesis.

Table 3.14. The best copula selection results to describe the dependence structure between the international

stock market and the Vietnamese stock market each period and the corresponding tail dependence
coefficients
Pre-crisis period Crisis period Post-crisis period
fndex “l:za LTD | UTD Cf;ja LTD | UTD COB::L LD | UD
ASX Sudent | 0075424 | 0075424 | Student | 0.143839 | 0.143839 SIC 0075397 | 0002675

LTD: Lower tail dependence coefficient, UTD: Upper tail dependence coefficient.

Source: author

Table 3.14 shows that, when the world financial crisis occurs, investors need to change their portfolio
management approach, which is reflected in the selection of different copulas to measure the substructure between
pairs of returns. This confirms a contagion from some international stock markets, including developed and
emerging markets, to the Vietnamese stock market. The contagion not only change the degree of dependence
between markets, reflected by the change of dependence coefficients, but also change the structure of dependence
between markets. For example, in the pre-crisis period the dependence structure between the returns of Dowjones
of the US market and the return of Vietnam stock market index is the asymmetric structure measured by the
Clayton copula, with non-zero upper tail coefficient while lower tail coefficient is equal to zero. During the crisis
period and post crisis period, the dependence structure has shifted to an asymmetric dependence structure described
by SJC copula function, with both upper and lower tail coefficients are different from zero.

3.1.3. Emperical results using the quantile regression

Based on the idea of Baur (2013), this thesis studies the structure and degree of dependence between the
Vietnamese stock market and the stock market of some countries by means of quantile regression.

Regression model of returns of Vietnam stock market index (r) and the return of stock market index of the ith

country, denoted by 7; is as follows:

0, (1[x) = a(e)+B() ¥ (1) 1D, +u(r).

This model estimates the impact of the ith stock market index on Vietnam 's stock market index under the
condition (t quantile) of the returns of the Vietnam stock market index, where y (t)r;Dcrisis implies the differences
in the degree and structure of the dependence in normal period and in crisis period, represented by the dummy
variable Dcrisis. The crisis period was selected from February 11th, 2008 to October 13th, 2009. The dummy
variable assumes to be 1 if the vector 7, is observed at the time of the crisis and to be zero in the other cases.

The structure of the dependence is determined by the estimates of y= (}7(1 = 1),___,}7([ = 50),___,}7([ = 99))'
of Y. The degree of dependence is determined by the average of the coefficients of estimation y at all levels,
denoted by }7/ .

At each quantile, the model is estimated and tested in turn: the correct form of model; the significance of the
regression coefficients; The difference of the regression coefficients of independent variable at different quatiles.

Table 3.16. Results of quantile regression model
O, ynindex (t X ) =a (t)+ ﬂ(t)rsrsuu + 7(r)rsP500Dmm +u (r)

Quanti. Variable Coefficient Std. Error t-Statistic Prob. Pseudo R-squared
C -0.013403 0.000472 -28.41748 0
0.15 RSP500 0261324 0.036331 7.192881 0 0.045952
DCRISIS*RSP500 0.113452 0.044675 2.539472 00112

Source: author

Table 3.17. The results decribe the dependence structure between the international stock market index and
the Vietnamese stock market index each period

Non-crisis period Efficience of crisis Crisis period
— (O . Quantiles (%) at
{ab- %rs;‘ﬁtiz(!gg;ge}::] which estimated Quantiles (%)
o a;'e sionificant at levél DoD coefficients are DoD at which estimated DoD
ent 5% significant at level coefficients are significant at level 5%
’ 5%
ASX 1,7-90,92,93. 0.200042 | 1,2, 14,30-75,89-93. | 0.263926 1, 14,30-75, 89,90, 92, 93. 0428938




DoD: Degree of Dependence
Source: author
3.1.4. Compare and comment on empirical results
Comparisons of the results of the research on the dependence structure between some international stock

markets and Vietnam's stock market using two methods of copula method and the quantile regression method, are
shown in Table 3.18.

Table 3.18. The results describe the change of the structure and the degree of dependence between the
international stock indices and the Vietnamese stock market index during normal and crisis periods

Copula method Quantile regression method
Pairs of returns Change of Change of Evidence Change of Change of Evidence of
dependence dependence . dependence dependence N
of contagion contagion
structure degree structure degree
ASX-VNindex Not exist Exists Exists Exists Exists Exists

Source: author

3.2. Study on the dependence structure between the stock market and the foreign exchange market in
Vietnam
3.2.1. Data description

Study uses closed data of Vietnam stock market index and exchange rate of some foreign currencies against
VND. The data series were collected from January 2™ 2007 to October 15 2015, including 2160 observations. The
exchange rates studied are Australian AUD, Canadian Dollar CAD, Swiss Franc CHF, CNY CNY, Danish Krone,
Euro Euro, GBP GBP, Hong Kong Dollar. HKD, JPY Yen, Malaysian Ringit, NOK NOK, Swedish Krone SEK, SGD
Singapore Dollar, Thai Baht THB, USD Dollars.
3.2.2. Empirical results using the copula method

Table 3.23. Estimating the copula's parameters for each pair of Vnindex and the exchange rate returns and

returns
Dependence Dependence Dependence structure Dependence
structure degree degree
rvnindex Dependent when the stock market is in a very low
caud/vn d- Student 0.0277226 yielf:: low, below the average, high and very high 0.120025
position.

the best copula
Pairs of returns Best copula Sort of depence structure Tail dependence coefficients
lower upper
rvnindex-rhkd/vnd Student 1 0.04719 0.0471931

Source: author
3.2.3. Empirical results using the quantile regression method

Table 3.24. Results of quantile regression model

O, ywingex (1 X )= (t)+ B (¢)rusd/vnd +u(t)

Source: author
CHUONG 4. RISK MEASUREMENT ON VIETNAMESE FINANCIAL MARKETS

4.1. VaR, CVaR estimation procedure

The procedure is three-step, according to Manh (2015).
4.2. Measurement of risk on some international stock markets and the Vietnam stock market during the post
crisis period

In Chapter 3, the dependence structure between Vietnam stock market and some international stock
markets was studied in three periods: precrisis, during crisis and post crisis periods. But in the application in
Chapter 4, the author only measures risk in the post-crisis period, that is close to present, and has implications for
the future. Information from the past two periods which was studied in Chapter 3, with the implication of
demonstrating empirical evidence for contagion from some international stock markets to the Vietnam stock market
during the financial crisis.
4.2.1. Data description

e Data on the returns of Vietnam's stock market index and some international stock markets is similar to the
data in Chapter 3.

e The idea of this part is as follows: In Chapter 3, in the post-crisis period, we have identified the best copula
to describe the dependence structure between Vietnam's stock market and each of some international stock
markets (see Table 3.14 Chapter 3). In Chapter 4, we assume to create a list of two indices namely the
'VNindex and an international stock market index. The implication is that the investor decides to invest in
two markets, and the specific investment in which assets in each market will be studied later. Copula which
is defined in Chapter 3 is now used to estimate the risk measurement to answer the following questions:

e If investors or large funds decide to invest in the Vietnam stock market and one another international stock
market with a 50:50 ratio, what are the VaR and CVaR of this portfolio?

e If you build the optimal "portfolio" on two markets at a given returns, what are the VaR, CVaR of the
optimal portfolio?

4.2.2. Measurement of VaR and CVaR of domestic and international stock portfolio

4.2.2.1. VaR and CVaR measurement results using Copula Student

Table 4.5. VaR and CVaR for equally weight items calculated by Copula Student for each pair of returns of
'VNindex and one of FTSE100, Kospi and SSE

Quanti. Variable Corefficient Std. Eror tStatistic Prob. Pseudo R-squared
C 003415 0001417 2410635 0
003 Rusdvnd 0492361 0133339 369254 0.0002 0002308

Source: author
3.2.4. Compare and comment on empirical results

Comparison of the results of the research on the dependence structure between the stock market and the
foreign exchange market using two methods of copula and quantile regression method is shown in Table 3.26.

Table 3.26. The results describe the structure and the degree of dependence between pairs of returns

Confidence level

Portfolio Risk measurement
90% 95% 99%
Nindex and Fise100 VaR 1.14% 1.53% 237%
mdex and tse CVaR 1.68% 2.05% 2.83%

Pairs of Copula method Quantile regression method

Source: author




Table 4.6. Some M-CVAR models of returns of Vnidex and one of FTSE100, Kospi, SSE
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Rusd-vnd 0.6379 0.7423 0.8468 0.9164 0,9861

Portfolio of indices of VNIndex and Ftse100

Prisk 0.0612 0.0661 0.0718 0.0764 0.0811

Source: author

Table 4.25. The results of the risk measurement of some portfolios of returns of Vnidex and USD/VND
thanks to Copula Student

Portfolio of indices of VNIndex and USD/VND

Portfolio 1 Portfolio 2 Portfolio 3 Portfolio 4 Portfolio 5
Preturn 0.015% 0.018% 0.02% 0.025% 0.029%
Weight
RVnindex 0.456 0.3603 0.2964 0.1369 0.0092
RFtse100 0.544 0.6397 0.7036 0.8631 0.9908
Prisk 0.0381 0.0382 0.0385 0.042 0.0461

Source: author

Table 4.7. Some risk measurement of portfolios of returns of Vnidex and one of FTSE100, Kospi, SSE
thanks to Copula Student

Portfolio of returns of indices of VNIndex and Ftse100

Con. Portfolio 1 Portfolio 2 Portfolio 3 Portfolio 4 Portfolio 5

level VaR CVaR VaR CVaR VaR CVaR VaR CVaR VaR CVaR
90% 0.71% 1.19% 0.51% 0.90% 0.32% 0.63% 0.20% 0.48% 0.11% 041%
95% 1.05% 1.52% 0.76% 1.17% 0.48% 0.87% 0.31% 0.72% 0.20% 0.67%
99% 1.69% 2.38% 1.25% 2.03% 0.86% 1.84% 0.71% 1.87% 0.70% 1.98%

Portfolio 1 Portfolio 2 Portfolio 3 Portfolio 4 Portfolio 5
Confidence level
VaR CVaR VaR CVaR VaR CVaR VaR CVaR VaR CVaR
90% 1.11% 1.65% 1.08% 1.61% 1.06% 1.62% 1.11% 1.74% 12% 191%
95% 1.49% 201% 146% 1.98% 1.48% 2% 1.58% 2.17% 1.72% 239%
99% 2.32% 28% 23% 2.77% 233% 2.8% 2.53% 3.04% 281% 3.34%

Source: author
4.2.2.2. VaR and CVaR measurement results using Copula Gumbel

This result is similar to Section 4.1.2.1 but with a list of pairs of VNINDEX and one of CAC40, Dowjones,
Hangseng and S&P500.

4.2.2.3. VaR and CVaR measurement results using Copula Clayton

This result is similar to Section 4.1.2.1, but with a list of the pair of VNIndex and one of JCI, Nasdagq, Sti,
Taiex.

4.3. Measurement of risks on the stock market and foreign exchange market of Vietnam
4.3.1. Data Description

The data in this section is the corresponding data used to the data in Chapter 3. The empirical steps are
carried out in the same way as in section 4.1, where the "list" studied is of two indices of the VNindex and an index
of exchange rates.

4.3.2. Measurements of VaR and CVaR of stock and forex portfolios
Table 4.23. VaR and CVaR for equally weighted items calculated by Copula Student for each pair of returns

Source: author
4.4. Back testing of VaR, CVaR
4.4.1. Back testing of VaR

To evaluate the suitability of VaR calculation methods, the author conducts the back testing. Back testing is
on the last 250 observations (from observation 916th to observation 1165th), i.e. we make a window of 915
observations move 250 times, at each time, we estimate of the VaR of the portfolio using the copula, such as the
Gumbel copula for the portfolio of "VN index and S&P500" with a 50%:50% ratio. After estimating 250 values of
the VaR of the portfolio, we compare the actual value of the portfolio and the estimated VaR.

Among 250 observations used for back testing, there were 99 observations of the portfolio are negative, i.e.
the portfolio suffered losses. We only consider the difference between the portfolio return and the estimated VaR in
cases where the portfolio suffers losses. Deviation from actual loss is calculated by taking the loss of portfolio
minus the estimated VaR. The average absolute deviation from the actual loss is calculated as the sum of all
absolute deviations from 99 observations divided by 99. The smaller the absolute deviation, the better the estimated
VaR reflects the actual loss. Here, the author not only the VaR model but also wants to compare the estimated VaR
calculated by copula to the estimated VaR calculated by traditionally way with assumption of the normal
distribution. The back testing results are summarized in Table 4.26.

of VNindex and USD/VND
. ) Confidence level
Portfolio Risk measurements 0% 95% 99%
. N VaR 0.98% 1.44% 2.29%
VNindex va USD/VND CVaR 1.60% 2.01% 2.93%

Table 4.26. S 'y of back testing of VaR(0.95)

Date Actual shorttal Normal distribution " copuia Gumbe
6/18/2013 0.00837018 -0.015963094 -0.015
6/24/i013 —0.023;24458442 —0.016.(')480513 —0:(')415
8/27‘/.2'013 -0.026{;28657 -0.015332836 —0.6i62
5/7/20 14 -0.02A7A1A17287 -0.01 37783 14 —O.6i45
5/9/.2014 -0.023513438 -0,013-%-3-29249 -0.6i45
6/1§/é014 »0,005”241 1762 -0A013”6462514 -0.6i45

Source: author
Table 4.24. Some M-CVAR models of returns of Vnidex and USD/VND

Portfolio of indices of VNIndex and USD/VND

Portfolio 1 Portfolio 2 Portfolio 3 Portfolio 4 Portfolio 5

Source: author

We have the results of the number of actual loss of portfolio exceeds the estimated VaR in the models and
the average absolute deviation is calculated in Table 4.27 belows.

Table 4.27. Statistics of the average absolute deviation of the
estimated models of VaR(0.95)

Preturn 0.002% 0.005% 0.008% 0.01% 0.012%

Weight

RVnindex 0.3621 0.2577 0.1532 0.0836 0.0139

Model used The maximum The actual loss Average absolute
to estimate number of allowable exceeds the d gi ation
VaR threshold exceeds estimated VaR v
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Model with Normal 19 4 0.009987
distribution
Model with copula 19 4 0.010811

Source: author
4.4.2. Back testing of CVaR

This is similar to back testing of VaR.

Back testing results for both VaR and CVaR models are appropriate and provide good measurement
results.

4.5. Some recommendations from research results
4.5.1. Some recommendations for managers

Firsty, policymakers can monitor crisis alert models in the international market that have a contagion effect
to the Vietnamese stock market or build up early crisis warning models in these countries to take risk prevention
measures or make appropriate policies before the crisis hit Vietnam. For example, in 2008, when the global
financial crisis took place, "if policymakers had more effective measures, the stock market in Vietnam would have
suffered less. Instead of the only tool that SSC has done is just to reduce the trading band as the author presented in
the policy overview in Chapter 1, it only helped slow down the process of "fall" of the VNindex”.

The author suggests that the Government may be more active when adjusting exchange rate policies
through more channels including information channel from the stock market; The exchange rate can be determined
in relationship to supply and demand, in relationship to other financial markets, such as the stock market.

Secondly, the Government could continuosly focus on attracting foreign capital, since the market has
involved a thousand public enterprises, millions of investors inside and outside the country.

Thirdly, policymakers may create good conditions and encourage businesses to trade with those countries listing
their companies on two Singaporean and Korean stock exchanges respectively. As businesses with trade in these
countries have the advantage that these countries have certain information about their investments in Vietnam, it is likely
that they will receive the attention of Singaporean and Korean policy makers and investors.

Fourthly, the author also proposes functional agencies to set up a technical department to monitor the crisis
in markets which have contagion to Vietnam market. One of the options is to use of research results of dependence
structure in risk measurement in Vietnam stock market:

+ Update data.

+ Replication of copula and quantile regression models to measure the structure and degree of dependence
between international markets and Vietnam.

+ Evaluate trends and level of impact, find signs of early warning the crisis that may spread to Vietnam
market.

Similarly, the author also proposes an approach to study the dependence structure in risk measurement on
the foreign exchange market and the Vietnamese stock market.

Fifthly, the managers may have formal, timely sources of information, specific empirical models, specific
historical evidence to inform the investors publicly so that it make the market professional.

Sixthly, the State Bank of Vietnam may consider adjusting the exchange rate of VND against other strong
currencies such as HKD, CNY and JPY not only with USD. The base of the adjustment needs to focus on other
financial markets such as the stock market, the economic, political and social situation of some countries not only
the United States of America but also China and Japan.

Seventhly, all of the Vietnamese economic sectors are expecting the Government to continue to expand in
size and develop the stock market deeply. Derivative stock market is expected to bring many investment
opportunities with high profitability. To attract investors to participate, the author boldly proposes a method of
measuring portfolio risk as described in Chapter 4 of the thesis.

4.5.2. Some r dations for i 'S
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Firstly, on the empirical study of the dependence structure of financial markets: These results provide more
information to investors on diversifying their portfolios in many financial markets. Investors in a market may be not
only concerned about market developments, but may be also concerned about developments in other markets.
Information from those markets can be used as indicators to understand and predict the return on investment on this
market. At the same time, investors can diversify their portfolios in many financial markets, in the following
directions:

Firstly, the investors may select the portfolio of assets in those markets whose the upper tail dependence
coefficient is non-zero and the lower tail dependence coefficient is zero, since the investors may expects that if the
international market goes up, the Vietnam marke may also goes up. As a result, the profits may be increased.

Secondly, the investors may not select portfolio of stocks in the markets whose the upper tail dependence
coefficient is zero and the lower tail dependence coefficient is non-zero, since the investors may expects that if the
international market goes down, the Vietnam marke may also goes up. Then, the damage may be unpredictable.

Thirdly, it is possible to choose a portfolio of stocks whose dependence degree is low or weak contagion to
the Vietnam market, as if the international market goes down, it will have a weak negative impact on the Vietnam
market. This investment idea was also confirmed in Wong (2004) and Turgutly (2007).

Secondly, with the risk measurement in the thesis, the author tests that the index portfolio also follows the
general rule: the higher expected return the investor wishes to have a, the higher risk he must face. This contributes to
assert the correctness of the measurement.

Thirdly, according to the results of the study in Chapter 2 of the thesis, the stock market and the foreign
exchange market have a low dependence degree, with the coefficient of dependence is low (from 0.45% to 9%). The
foreign currency act as a safe and effective investment channel during the turbulent times of the stock market.

CONCLUSIONS, LIMITATION AND NEXT PROPOSED STUDY
1. Conclusions

The objective of the thesis “Dependence structure between financial markets and its applications in risk

measurement on Vietnamese financial markets” was to answer the research questions posed in the Preamble.

2. Limitation
- All components of the financial market have not been studied yet.
- No real exchange rate has been dealt with to represent the foreign exchange market.
- The dependence structure among a group of financial markets, such as the dependence structure among the
Vietnam, the US and the China stock markets, has not been studied. That means, the dependence structure
using copula method with dimension greater than 2 has not been studied.

3. Next proposed study

- When using the copula method, there are two ways to construct maginal distributions: Nonparametric
methods (using empirical distribution of marginal returns as a marginal distribution) and parametric methods (using
the same set of independent variables to create marginal distribution). Chapter 3 of the thesis chose non-parametric
method. Chapter 4 of the thesis has initially incorporated parametric and non-parametric methods in the
construction of distribution of returns for some porfolios’ VaR and CVaR estimations. In subsequent studies, the
author may use parametric methods to construct marginal distributions. In particular, macroeconomic variables can
be used as independent variables in marginal models. The results will be more relevant and contribute to explain
the dependent structure more clearly and contribute more policy implications.

- Combine the model of copula and the VectorAutoregressive Regression model (VAR) or Vector Error
Correction Model (VECM) to find the answer to the question "When a crisis occurs, how long does the contagion
effect from the global financial markets affect the Vietnamese market?", as this is a significant question in ensuring
national financial security. This is a natural and reasonable continuation of this dissertation.

- Research to divide the data of stock markets and foreign exchange markets to understand the dependence
structure between the two markets when there are macroeconomic fluctuations, to seek empirical evidence on the
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contagion effect between the two markets.

- Searching for other types of quantile regression models to describe the dependence structure of financial
markets.

- To supplement the study of the dependence structure between the financial market of Vietnam and the
world, and between domestic financial markets by Extreme Value Theory method, a method which has been used
extensively with good results.

- Expanding dependence structure research on other markets such as commodity markets: gold market, oil
market, rice market, etc.




