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INTRODUCTION 

1. Necessity of the Research subject 

Vietnam stock market opened on 07.20.2000 and officially activated on 

07.28.2000 after years of preparation. Although having many fluctuations, Vietnam 

stock market has been increasingly improved to keep pace with the development 

trend and the needs of investors. 

To seek profit and determine the risk, investors and managers should have the 

basic knowledge, accurate and updated information about the stock market. 

Therefore, stock investment analysis is always important. Securities investment 

analysis focuses on two main issues: analysing, forecasting and evaluating the strend 

of the stock price; and measuring the risk and building the appropriate investment 

strategy. In fact, investors and managers always ask '’How could predict the trend as 

well as the volatility of the stock price? How to assess the risk of each portfolio? To 

answer these questions, constructing appropriate investment strategies that bring 

high profits and prevent risk are suggested. There have come a lot of studies on the 

questions. 

To predict the trend as well as the volatility of the stock price, we need 

forecasting models that fit the actual conditions of the market. As we know, every 

model is often associated with certain assumptions. These assumptions can facillitate 

our study but sometimes they are not totally satisfied with real conditions. So a 

question arising in this context is that how to choose a new approach to such a model 

that should be suitable to reality of the market. And a good candidate for this is an 

approach to quantile function model. We can use it to analyse, evaluate and predict the 

trend of stock price on the Vietnamese stock market. 

Like other forms of investment, stock investment is always accompanied with the 

risk. In fact, the higher the profit is, the greater the risk is. Thus the assessment 

of profitability as well as the level of risk is necessary in stock investment, especially in 

case of strong volatility stock market whereas the current method has not resolved this 

issue well. 

It is also the idea that author is looking for a different approach in analyzing and 

evaluating risks in case of remarkable fluctuations of stock market through a new 

statistical tool-quantile regression. 
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The topic “Analysing, investing stocks on the Vietnam stock 

market by quantile statistical methods" to find out the new approaches in analysing and 

predicting stock price trend and assessing risk when investing on the Vietnam stock 

market. 

2.  Research objectives 

- Researching quantile function model, constructing the techniques, algorithms 

and writing program in order to estimate the parameters in this model. Then, using 

quantile function model in analysing and forecasting the stock price trend and 

illustrating some shares on the stock market of Vietnam. 

- Researching quantile regression method in analysing and evaluating risk when 

the financial market fluctuates and illustrating some shares on the stock market of 

Vietnam. 

-Proposing the recommendations for investors managers to choose appropriate 

investment decisions when the financial market get shocked. 

To accomplish the research objective, the thesis will answer two research 

questions: 

- Which models can fit the analysis and forecast the trend as well as the volatility 

of stock price when some assumptions broke? How to approach to these models? 

- When the financial market has shocks, which suitable methods for assessing the 

risk of stocks? 

3. Subjects and scope of research 

3.1. Research subject  

- The securities has a variety of goods, mainly stocks and bonds. However, the 

stocks are high liquidity and traded a lot. Therefore, they are suitable for financial 

investment analysis. Moreover,  Vietnam financial market  is still at the first stage so 

many stock products on the market such as bonds, derivatives have not  been listed yet 

with  missing information or have not got a lot of data. Thus the thesis only focuses 

on analysing and investing the stock. 

 - The thesis studies Vietnam financial market and the data is used from 

stock exchange in Ho Chi Minh City (HOSE). The thesis doesn’t study different 

markets such as: OTC market, free market,… 
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-  There are many research opinions in analysing and investing stock but the 

thesis  focuses on analyzing and forecasting price trends as well as analysing the risk in 

investment 

3.2. Scope of research 

- Using quantile function model in analysing, forecasting the stock price trend, 

and applying it to some shares on the stock market of Vietnam. 

- Using the quantile regression method in analysing and evaluating risk when the 

financial market fluctuates and applying it to some shares on the stock market of 

Vietnam. 

- The thesis uses shares that were listed on HOSE, shares of high capitalization 

stocks class and low capitalization stocks class of the Financial, Banking and Insurance 

sector, Real estate and Construction sector and Consumer Staples sector. 

The closing price of these shares are selected from 01/2011 to 02/2016 on 

websites: www.fpts.com.vn; http://vndirect.com, http://hsx.vn, http://hnx.vn. 

4. Method for research 

 - Some research methods are used: Statistical method, synthesis method, analysis 

method, coparison method, modeling method… 

 - Two Statistical models are used: quantile function model and quantile regression 

model. 

 - Furthermore, when analyzing data, this thesis uses many statistical analyses: 

estimation, test, regression…these techniques are performed on softwares: EVIEWS, 

Matlab, Maple, R… 

5. New contributions of thesis 

� New theoretical contributions 

 The thesis proposes two important statistical tools: Quantile Funtion and 

Quantile Regression in order to study the volatility trend of stock price and analyze risk 

on investing through featured characteristics of quantile statistical method-the tail 

properties of distribution: 

• Firstly, the thesis approaches and uses a new model in analyzing and forecasting 

the stock price trend through quantile function model, namely: 

- Approaching quantile function model. 
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- Setting up the techniques and writing the code to estimate the parameters of 

quantile function model basing on the tools of mathematics such as analytics, 

differential equations… and using the mathematical software to write the program to 

estimate the parameters. 

- The thesis gives some identities about stocks price trend on Vietnam financial 

market.  

• Secondly, the thesis studies the tail properties of the distribution in order to 

analyze stocks risk when the financial market fluctuated by using quantile regression 

methods, namely: 

- The thesis has systematically presented mathematical basis of quantile regression 

method in econometrics perspective. 

- Researching and analyzing risk when investing in the different class of stocks on 

the Vietnam stock market and proposing recommendations for investors. 

� New findings from research results of the thesis 

• Firstly, the test results have shown that, when coditional heterescedastic, 

compared to the other prediction models, quantile function model can be used to 

forecast the level of volatility risk. Addionally, it has the following advantages: 

- When financial markets fluctuates or stabilizes, forecasting results of returns 

trend (or price trend) are more accurate than Conditional heterescedastic models 

because of the tail properties of distribution in quantile function model.  

- Investors can predict their holding stocks price trends (returns trends) from 

forecasting results of quantile function model. This is also information channel that 

investors and managers consult to research and construct investment strategies on 

Vietnam stock market. 

•  Secondly, the thesis uses quantile regression statistical tool to estimate the 

parameters in CAPM, Fama-French model, Fama-French with sector factor model This 

result also helps to open a new approach in studying risk analysis models on Vietnam 

stock market, especially when the market fluctuates (at the low or high percentiles : 0.05, 

0.1, 0.9, 0.95).  
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• Thirdly, based on research the results, the thesis gives investors some 

recommendations in identifying stock price trends as well as the level of volatility of 

the stock when the financial market stabilizes or fluctuates. 

6. Structure of the thesis 

Besides the introdution and conclusion, the author’s commitment, appendices 

and references. The thesis consists of three chapters 

Chapter 1: Basic theory and research overview. 

Chương 2: Quantile function model in analyzing and forecasting stock price 

trend. 

Chương 3: Quantile regression model in analyzing risk. 

 

CHAPTER 1 

BASIC THEORY AND RESEARCH OVERVIEW 

 

1.1. Stock Investment Analysis 

1.1.1.The concepts of  Stock Investment Analysis 

1.1.2. The methods of Stock Investment Analysis  

1.1.2.1. Technical analysis: Technical analysis is the process of forecasting the 

volatility of stock price fluctuation in the future based on the analysis of the volatility 

in the past and the pressures of supply and demand  that affect price. 

1.1.2.2. Fundamental analysis: Fundamental analysis based on sector analysis and 

company analysis for inventors’ investment decisions. 

� Sector analysis   

There are four forms of sectors: 

- Group of companies in the basic sectors. 

- Group of companies in periodic activitie sectors. 

- Group of companies in the fast-growing sector. 

- Group of companies in the sector have special properties. 

� Company Analysis 

Company analysis is the evaluation of quality, the executive management and 

the development trend in the future of the company, including: 

- Growth companies and growth stocks 
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- Defense companies and defense stocks 

- Companies and cyclic stocks 

- Companies and speculative stocks 

1.1.3. The stock investment strategy 

The mainly stock investment strategy, consist of:  

- The worthy stock investment strategy  

- The growth stock investment strategy  

- The passive stock investment strategy 

- The surphy stock investment strategy   

- The average costs stock investment strategy  

1.2. Overview of stock investment analysis  

So far, according to the development of the time, there have been many studies 

on the securities investment analysis French mathematician, Louis Bachelier, studied 

the Bourse stock market and gave the conclusion that the price of the stock varies 

randomly in his thesis [31]. In 1937, the famous economist, Alfred Cowles, gave the 

conclusion that stock price changed expected direction [29]. Then until 1953, the first 

Maurice Kendall published his research on the stock price. According to the results, the 

share price is changed  randomly, rulelessly and nopredictablely. One of the early stock 

transaction principles is " filtered method" of Sidney Alexander. This is also a method 

to predict the stock price trends. Philip A. Fisher, an American economist, known as 

one of the pioneers of modern investment theory. Next, William J. O’Neil [62] 

surveyed more than 600 large successful companies on the stock market in the period 

from 1950 to 2000 to find out the characteristics and rules of stock investment. 

William J. O'Neil found out the famous investment principle based on seven 

seven principles that named CAN SLIM. 

  Thus,  the study of stock investment analysis originated long history and there 

are two different schools: qualitative analysis quantitave analysis. The thesis 

approaches the method of quantitative analysis. In this method, stock investment 

analysis has many steps, depending on the objects and scope of analysis. However, 

there are two main steps:  

- Analysing and forecasting  stocks price (returns) trend 

- Analysing risk in investment. 
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� Analyzing and forcasting stocks price (returns) trend 

 Time series analysis is one of the traditional approaches and is widely used. 

There are two following types: linear models and non-linear models. The linear 

models consist of: Box-Jenkin, Kalman filter, the theory of Brown exponential 

smooth….The non-linear models consists of Taken theory and Mackey-Glass 

equation. When analyzing the time series , a common result is that the time series are 

non stationary, conditional heterescedastic. There have been a lot of researches 

on this field as ARCH model, GARCH model, extension of GARCH model such 

as TGARCH, EGARCH… So far, there have been a number of studies of the stock 

price analysis and forecast  on Vietnam stock market. The most popular methods of 

analysis and prediction are the technical analysis and fundamental analysis. In fact, 

the quantitative analysic tools have not been exploited effectively yet so 

obtained conclusions are still limited. 

� Analysing risk in investment 

So far, according to the development of the time, there are a variety of risk 

assessment methods in finance. In 1838, Frederich Macaulay was the first to propose 

the risk assessment method of bond interest. In 1964, in the article “Capital Asset 

Prices: A Theory of Market Equilibrium under Condition of Risk" (Journal of Finance-

September 1964), William Sharpe first introduced the financial assets pricing 

model that named "Capital Asset Pricing Model". The model is built on the basis of 

“Analysis of Mean-Variance” method by H. Markowitz combined with balanced 

conditions in financial markets. There have been many applications  for  CAPM 

and APT on Vietnam stock market. However,  the model has been researched just in 

case the stable stock market, not fluctuated financial market. Therefore, studying 

CAPM model to measure risk in case of market’s shock has made a new research 

direction  on Vietnam stock market arise. In 1976, Stephen Ross in the article ''The 

Arbitrage Theory of Capital Asset Pricing '' commented: with CAPM, there are not only 

market factors but also many other factors such as the scale of the business, company 

values, socio-economic conditions ...that can impact its returns. 

An experimental study of Eugene Fama and Kenneth French (1992) has also pointed 

out that market risk is not the only factor that changes the profit of stock. Therefore, the 

two authors suggested size variable and book-to-market equity (BE/ME) variable. 
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Continuing this research, in 1993, Fama and French announced a famous three-

factor model. In this model, besides two factors  presented above, they added the 

third factor to the model: the risk premium. 

There have been a variety of studies about this model in Vietnam. 

Some achieved results have  shown the suitability of the Fama-French model for shares 

on the stock market of Vietnam. Common features of these methods are: dividing 

shares into the porfolios and using the OLS method to estimate the factors affecting 

stocks portfolio returns. These studies is only done in the case of stable financial 

market. Morever, the research evaluates the impact of the market risk factor, size factor 

and book-to-market equity  factor on the profit of the stock, not the impact of sector 

factor on profit of the stock. That shows the researchs of analysic and predication risk 

models. 

 According to the above analysis, the research on the application of analysing and 

forecasting risk on Vietnam stock market has presently been interested. However,  their 

applications is still at the first stage and a little effective. 

Quantile statistical methods have been known as an effective statistical tool in 

modern financial analysis. The primary characreristics of this method are  

analyzing  information in the distribution tail and  effective in volatility stock market. 

This method have two tools: quantile fuction and quantile regression. 

Quantile function method  

Shi-Jie Deng and Wenjiang [57] proposed a model that performs the  volatilities 

(variances) of the electricity price by quantile function modeling method. This class of 

special distribution function can model the behaviour and the trend of time series well. 

Along with the idea of using quantile function class to perform the price behaviour of 

a commodity, Wenjiang Jiang, Zhenyu Wu, Gemai Chen [62] used quantile function 

model in analyzing and forecasting the price trend of the IBM stock and Wal-Mart 

stock on U.S. stock market. This research has opened a new direction in performing the 

behaviour of stock prices through the parameters of the quantile function class. In such 

a way, the use of the quantile function model to analyze and forecast the time series has 

been performed around the world. Accessing to a new model as quantile function model 

in analyzing and forecasting the stock price trend on Vietnam stock market has not been 

fully researched, which results in a new research direction in financial management on 

the Vietnam financial market. 
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Quantile regression method 

Quantile regression introduced in Koenker and Bassett (1978) is an extension of 

classical least squares estimation of conditional mean models to estimate the ensemble 

of models for conditional quantile functions. This technique has been widely used in the 

past decade in many areas of applied econometrics, applications including 

investigations of wage structure (Buchinsky and Leslie 1997), earnings mobility (Eide 

and Showalter 1999; Buchinsky and Hunt 1996), and educational attainment (Eide and 

Showalter 1998). Financial applications include Engle and Manganelli (1999) and 

Morillo (2000) to the problems of Value at Risk (VaR) and option pricing 

respectively... Thus, the use of quantile regression to analyze the risk in the period of 

the shocked information and fluctuation of Vietnam stock market has created a chance 

for a new research direction. Therefore, this research approaches quantile regression 

methods to measure risk as Vietnam stock market in crisis periods. 

1.3. Quantile stastistical Methods 

1.3.1.  Quantile function Method 

1.3.1.1.Quantile function and some properties 

Definition 

For a random variable   with probability distribution function . The  

quantile of  is defined as the inverse function 

 

or 

  

Some properties of quantile function 

- Reflection rule  

- Addition rule 

- Multiplication rule 

- Standardization rule 

- Reciprocal rule  

-  transformation rule 

- The intermediate rule 

1.3.1.2. Some characteristics of quantile function 

 10

- Mean 

- Variance 

- Moment 

1.3.1.4. Some classes of quantile function 

- Class basic quantile function 

- Class I quantile function 

- Class II quantile function 

- Class III quantile function 

1.3.2. Quantile regression Method 

 Quantile regression 

 Quantile Regression estimation of  is the solution of the programming problem: 

  

For two series data ( ) and . 

with  is an idicator function, defined by:  

 

 

CHAPTER 2 

QUANTILE FUNCTION MODEL 

AND APPLICATION IN ANALYZING AND FORCASTING 

2.1. Quantile function model 

2.1.1. The base of quantile function model 

The class I quantile function, denoted by  , which is defined by: 

                                     
(2.1) 

with  and  is defined by: 

 

 called positon parameter, , 

 called scale parameter, , 

 called tail order parameter, -  
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 called tail balance parameter, . 

Quantile function model is defined by: 

                                          (2.5) 

                                   (2.6) 

                   (2.7) 

(2.5) is the stock returns equation. 

(2.6) is the equation which describes the volality. 

(2.7) is the equation which describes stock price trend. 

2.1.3. Estimating the parameters in quantile function model 

 To estimate the parameters for model (2.5), we use the Maximum likelihood 

method. The parameter is the solutions of nonlinear differential equation system. There 

are many methods of solving nonlinear differential equation system, in this thesis 

Newton method is used. 

 The algorithm to estimate the parameters in thequantile function model: 

Step 1.  

- Assigned initial values to . 

- Defining  functions.  

Step 2. 

 - Using Newton's method for solving nonlinear differential equation 

following: 

 

- Go to step 3 

Step 3  
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- Update . 

- Go to step 4.  

Step 4. 

- Ending the program. 

Newton Procedure 

- Assigned initial values to .  

- Calculating the partials :   . 

- Calculating the Jacobian matrix Jacobian  for 

 
 and calculating surplus vector . 

- Loop, if sample size  n or the solutions not yet converge : 

o Update surplus value and  by the following formula: 

 

    

- Ending the Newton Procedure. 

2.2. Applications of Quantile Function model to analyze and forecast the trend of 

some shares price in Vietnam stock market 

2.2.1. Description of data 

The author uses the closing data price of shares which listed on HOSE from 

03/01/2012 to 25/03/2016.   

2.2.2. Results 

 The author used the Maple programming software to estimate the parameters of 

the quantile function model for shares listed on HOSE. The estimation results are given 

in Table 2.2. 

Table 2.2. Estimated results for the parameters by quantile function model. 

      

CTG 0.45 0.32 0.803 0.435 0.079 -0.0005 

VCB 0.4 0.3 0.69 0.515 0.002 0.0059 

EIB 0.14 0.62 0.705 0.5 0.0012 -0.00029 

MSN 0.23 0.45 0.67 0.515 0.0015 -0.0002 

BIC 0.25 0.39 1.275 0.1 0.009 0.0014  
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BMI 0.49 0.32 0.85 0.4 0.0301 0.00099  

OGC 0.719 0.72 0.809 0.43 0.007  -0.0081 

HCM 0.219 0.59 0.79 0.24 0.0012  0.0008 

PGI 0.25 0.36 0.822 0.404  0.0015  0.000832 

DPM 0.2 0.41 0.89 0.35 0.0082 0.0002 

PVD 0.7 0.12 1.275 0.1 0.0018 -0.000279 

 

Figure 2.2 is the illustrated results of CTG through quantile function model. 

Figure 2.2.a illustrates the price trends of CTG,  (Figure 2.2.b) illustrates the 

volatility of the CTG,  (Figure 2.2c) illustrates the trend to profit or loss of the 

CTG. 

Next, the thesis uses the coditinal heterecedasticity model to analyse and forecast 

these stocks then compares the effects of two models. 
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Hình 2.2. Quantile function model for CTG. 

2.3. Conditional Heteroskedasticity Model 

The stocks have been estimated by GARCH model and TGARCH model.  

2.4. Comparing the accuracy of the quantile function model and Coditional 

Heteroskedasticity Model in forecasting the stocks price trend 

2.4.1. The error in the forecast 

In this research, the forecast quality through criteria MAPE is evaluated  

2.4.2. Results of forecast 

2.4.2.1. Testing quality of the quantile function model  

• Step 1: Evaluating the accuracy of forecast. 

• Step 2: Comparing the predicted results of the quantile function model with 

time series model GARCH, TGARCH. 

The conclusion informed that the results predicted by the quantile function 

model are quite accurate and tend to be fitted with actual trends. Compared with the 

Coditional Heteroskedasticity Model, MAPE estimated by the quantile function model 

is smaller, for example CTG, EIB, MSN, BIC, BMI, HCM, OGC.  

Thus, we use this model to predict the outside sample. 

2.4.2.2. Predicting the outside sample. 

Quantile function model forecasts the next five trading sessions. Detailed 

forecast results are presented in Table 2.6. 

Overall, the trend of most stocks tends to reduce in the next session in both 

estimated models. With GARCH, TGARCH model, most of the predited results are 

unchanged. Meanwhile, the results in quantile function model are more flexible. 

Therefore, researchers hope this model will be also a useful reference channel for 

investors. 

Conclusion of Chapter 2 

• Chapter 2 approaches and uses a new model in analyzing and forecasting the 

stock price trend through quantile function model, namely: 

- Approaching quantile function model. 

- Setting up the techniques and writing the code to estimate the parameters of 

quantile function model based on the tools of mathematics such as analytics, differential 
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equations. Then, using the mathematical software to write the program to estimate the 

parameters. 

- This research shows the important components of the quantile function 

model. Those are coefficients:  and . Coefficients  describes the risks of the 

stock clearly, coefficient   describes the profitability trend of the stock. 

 Practically, the research gives some identities about stocks price trend on the 

Vietnam financial market. The research uses the closing data price of shares which listed on 

HOSE from 03/01/2012 to 25/03/2016. Based on the results of empirical analysis we 

draw some conclusions:  

- When the market is stable or fluctuated, parameters  reflect actual price trend of 

the stock clearly. For the stocks: EIB, MSN, OGC, BIC, HCM…, the value of this 

parameter is greater than 1 in many periods, which indicates that investors need caution and 

consider carefully as investing in these stocks.  For the remaining shares, the value of most 

 series is smaller than one. This means that they are  stable stocks and investors should 

focused more on investing in these stocks. 

- Compared with the conditional Heteroskedasticity Model as GARCH, TGARCH, 

quantile function model has some advantage in predicting inside and outside the samples. 

Morever, when the financial market has crisis or shock, this model reflects the trend of the 

stock price accurately. This can help investors have a more intuitive and clearer look in  

identifying and analyzing of their investment strategies. 
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CHAPTER 3 

APPLICATION OF QUANTILE REGRESSION METHOD IN 

ANALYZING THE RISK 

3.1. Risk and risk measurement 

3.1.1. Concept and classifiacation of risk 

• Concept of risk  

 Risk can be defined as the outcome which can occour unexpectedly. In the 

financial sector, the concept of risk is defined in different ways. 

• Classification of Risk. There are many ways to clasify the risk: 

- Market risk. 

- Payment risk. 

- Credit risk. 

- Operational risk. 

- Legal risk. 

3.1.2. Some basic risk measurement tools 

- Variance and standard deviation 

- Coefficient of variation 

- Beta coefficient 

3.2. Capital Asset Pricing Model (CAPM)  - Approaching from quantile 3.2.1. 

CAPM 

 CAPM has the form: 

                                    (3.1) 

3.2.2. Meaning of beta coefficient 

In fact, the beta coefficient allows investors to  measure systematic 

risk. It describes the relationship between the risk of an individual asset with that of the 

whole market. In other words, beta reflects the sensitivity of the securities with the 

fluctuation of market. 

3.2.3. Estimating CAPM 

The CAPM is estimated through the following basic steps: 

-Identifying the market list. 

-Determining the free- risk interest rate. 
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3.2.4. Empirical analysis results 

The study used quantile regression methods to estimate parameters in the 

CAPM. The author selects the shares in group of large-cap stocks (VN30) and group of 

small-cap stocks (VNSMALL) which listed on stock Vietnam market. By estimating 

the beta in the CAPM, researchers can measure the risk in investing the shares of the 

respective groups in case of the crisis and shocked information stock market. 

3.2.4.1. Description of data 

The author uses the closing data price of shares which listed on HOSE from 

04/01/2011 to 05/10/2015. The shares in group VNSMALL are: AAM, ABT, ACC, CLC, 

CCI, CMX, DAG, DSN, ELC, GMC, HTI, HVX, KSB, PJT, RAL, RDP,LIX, LAF. 

The shares in group VN30 are: CTG, DPM, EIB, FPT, GMD, KDC, MSN, PPC, PVD, 

STB, VCB, VIC, VNM. Each series has 1180 observations. The free- risk interest 

rate is the rate of treasury bill in the same period.  

3.2.4.2.Results 

First, the study uses OLS estimation method to estimate the CAPM for the shares 

in the group VNSMALL and group VN30. Then, the study tests the fit of regression 

model. The results show that, in case of stable stock market, the volatility of stocks in 

VNSMALL group is smaller than that of market because these shares’  is smaller than 

1. In contrast, the volatility of most of the shares in VN30 group (such as DPM, GMD, 

MSN, PPC, PVD, STB, VCB,..)  is bigger than that of market.  

Second, the results of quantile regression estimation method for the parameters 

of the CAPM show that, when the market has shocks, the beta of stocks in VNSMALL 

group fluctuates more than the beta of the shares in VN30 group does. For example, 

with OLS estimation method, the beta coefficient of CTG, DPM, FPT, VCB, VIC, 

MSN… is 0.97, 1.05, 0.84, 1.21, 1.06… when the market has shocks, the beta 

coefficient of these shares changes into 1.15, 1.05, 0.87, 1.33, 0.94,0.83 relatively in the 

left distribution tail or 1.02, 1.21, 1.04, 1.26, 0.68, 0.95 … relatively in the right 

distribution tail. That means, when the market decreases or increases, the volatility of 

the stocks in  VNSMALL group is stronger than that of the stocks in VN30 group. 

With the software R, the author has written the program to illustrate the 

evolution of the stock returns according to market returns. The graph shows that the 
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fitted value of the OLS estimation disperses more considerably than the actual value 

and OLS method can not estimate values in the tail of the distribution. 

Next, the research has added two elements: capital of company and the book -to- 

value on the CAPM (this is Fama-French model). It also use the quantile regression 

method to estimate this model. Data contains three sectors: class of the Financial, 

Banking and Insurance sector, class of Real estate and Construction sector and class of 

Consumer Staples sector. 

3.3. Fama-French method with sector factor- Approach by quantile regression 

model 

3.3.1. Fama-French model 

 The form of Fama-French model: 

            (3.1) 

3.3.2.Expanding  Fama-French model with sector factor 

In fact, the returns of the stock depends on not only the information of stocks but 

also the information of the sector. Therefore, we can extend Fama-French model with 

sector factors: 

  (3.3) 

3.3.3. Fama-French method with sector factor in analyzing shares listed on Vietnam 

stock market - Approach by quantile regression model  

Using software EViews 8 and R, the study is approached in two methods: OLS 

regression method and quantile regression method. The coefficients of the four factors 

in the model (3.3) is calculated by both methods. While OLS regression coefficients are 

calculated based on the average, quantile regression coefficients are calculated based on 

the percentile of 0.05, 0.1, 0.4, 0.5, 0.6, 0.7, 0.9 and 0.95 at 95% confidence level. 

With OLS estimation method, most of the coefficients of SMB factor and HML 

factor in the three sectors have no statistical significance due to | t-Statistic | <1.96. 

Nevertheless, we have found that the returns of these stocks depend on the market risk 

premium factor and sector factors. This result is consistent with the above statement 

about the dependence of stock returns on the sector factor. Moreover, most estimated 

results of coefficients in Fama-French model with sector factors are positive. This 
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shows that the average returns impact the returns of this sector in the same way. 

Therefore, if this sector developes, it can affect its stocks returns positively. 

From the estimated results of coefficients in Fama - French model with sector 

factors for stocks in Finance - Banking and Insurance sector; Real estate sector, 

Consumer Staples sector by the quantile regression method at the level percentiles of 

0.05; 0.1; 0.2; 0.8; 0.9 and 0.95, it is obvious that most estimated coefficients of 

SMB and HML factors have not got statistical significance.This proves that, on 

Vietnam financial market, size of capital factor and book-to-value factor do not 

infulence the volatility of the stock returns. Only two factors affect to the returns of 

shares. They are market risk and sector index. The estimated results of both methods 

have demonstrated that when the financial market is stable or volatile, the stocks that 

listed on the HOSE do not depend on the size of capital and value -to- book factor but 

on market risk factor and sector factor. 

Particularly, for Finance, Banking and Insurance sector, most of its shares belong to 

large-cap stocks group. However, for large book- to- value stocks such as CTG, EIB, SSI, 

STB, VCB, BID, MBB, HCM, their returns depend on market factor and sector factor, 

especially in the tail of distribution corresponding to the levels of the percentiles of 0.05, 

0.1, 0.9, 0.95. For large-cap and the average book - to -value stocks such  as BIC, BMI, 

BSI, PGI ..., their returns depend entirely on the sector factor. For the market factor, their 

returns only depend on sector factor corresponding to the percentile level from 0.05 to 0.9. 

For the large-cap stocks with small book -to-value like SII, TVS ...., most of them do not 

depend on market factors but a little on the sector index. Particularly, at the low percentiles 

such as 0.01, 0.05,0.1, they are completely independent from the sector index. 

With the Real estate sector, all of the large-cap shares depend on  sector factor. 

For the small-cap shares, its returns do not depend on sector factor or depend a little 

on sector factor. Additionally, returns of the large-cap and high book- to-value 

shares as ASM, HAG, DIG, IJC, ITA, ... depends entirely on market factor. Returns 

of the large-cap group and the medium book-to-value depends on the level of 

percentile 0.05, 0.1,…,0.9.  

With the stocks of Consumer Staples sector, this group includes most of the low-

cap stocks except for some large-cap stocks as HVG, KDC, MSN, SBT, VNM .... 

Therefore,  the returns of these stocks mostly depend on market factor at different levels of 
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percentile. Besides, the large-cap and high book –to-value shares as HVG, KDC, MSN, 

SBT, VNM… returns depends entitrly on sector factor. For small-cap and high book –to-

value shares as AAM, AGF, ICF… returns depends on sector factor at low percentiles, at 

high percentiles, the returns of these shasres don’t depends on sector factor or depends a 

little on it.  

Thus, for the three sectors, the large-cap and high book- to- value shares depends on 

market factor and sector factor in both cases stable market  and fluctuated market. The 

large-cap shares in Consumer  Staples group only depend on market factor and depend on 

sector a little. However, In case of strong bull market, their shares depend more on sector 

factor than those of fell market.  For the group sector of Real estate, the returns of all of 

the large-cap and small-cap, medium book –to-value shares depend on sector factor in 

both of the cases. Moreover, with market factor, the returns of these shares don’t depend on 

or depends a little.  

Compared with the two remaining sectors, the two remaining sectors, the large-

 cap stocks in Real estate construction sector depends the most on  the sector factors 

such as ITA, HAR, KBC… Next are the shares of Finance, Banking and Insurance sector  

of and the last is the shares Consumer  Staples sector. With the small-cap stocks , the 

dependence on sector factor of the shares in the three sectors are similar, which can be 

understood that the Real Estate sector is in the cyclical sector. The stocks in this sector 

is influenced by the changes in economic cycle or the change in prices. Therefore, the 

dependence of the these stock groups on sector factors is the highest. Finance, Banking 

and Insurance  and Consumer  Staples sector are basic sector groups. As a result, 

companies in these sectors are less affected by the business cycle. Because of these 

facts, the dependence of the shares of two these groups depend less on sector factor 

than those of Real estate sector. 

The conclusions of Chapter 3 

First, this chapter considers the different responses of the stocks in the VN30 

and VNSMALL  in case of stable market and fluctuate market. Experimental results 

show that when the bull or fell market, the volatility of the stocks in the VNSMALL 

changes dramatically. Because these stocks have small capitalization, manipulative 

investors often speculate them. Morever, accompanied with the herd mentality of 
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small investors, the volatility of these stoscks changes more considerably than the 

volatility of overall market does in case the financial market fluctuates. 

The shares of VN30 are the large-cap stocks. Because the speculation and 

manipulation is difficult, these stocks are more stable than the stocks in VNSMALL 

in case of shocked market  

Finally, the study adds two elements,  the size of capital and the book-to- value 

in the CAPM ( this is Fama-French model). The experimental results for the shares in 

Finance, Banking and Insurance sector, Real Estate sector and Consumer Staple 

sectors show that the size of capital factor and book-to-value factor does not really 

affect the volatility of the stock returns in case of stable the market as well as 

fluctuated market. The real factors that influence these stocks are market factor and 

sector factor.  
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SOME RECOMMENDATIONS AND SUGGESTED POLICIES 

 Forecasting the trend of returns (price) and analyzing risk are two coexistent 

categories in securities investment. With two Mathematical Statistics methods: quantile 

function and quantile regression, the thesis gives some following recommendations: 

 First, the quantile function model predicts price trends better than the coditional 

heterescedastic models do. That is shown by the results in chapter 2. The forecast errors 

of CTG, EIB, MSN, BIC, BMI, HCM, OGC are small. 

Second, the estimated results from the quantile function model propose a data string 

of coefficients . This information will assist the investor in buying or selling stocks of 

their portfolio. If , investors are more cautious in investing these stocks. If , 

investors should be more brave in making investment decisions for these stocks.  

Third, the results of Chapter 3 show that, in case of fluctuated market, for large 

capital companies (VN30), speculative investors have not enough financial resources to 

manipulate the stock market. They buy many  small- cap stocks (VNSMALL) to 

minimize the risk. Therefore, the volatility of stocks of VN30 is stronger than that of 

stocks of VNSMALL. Additionally, two factors  have been added: capital of company 

and the book -to- value on CAPM. Its conclusions confirmed that stock return do not 

depend on the two factors. 

 Finally, another sector factor has been added on the Fama-French model. 

Experimental data contains three sectors: Finance, Banking and Insurance; Real Estate 

and Consumer Staple. The results show that, with the high-cap stocks and high book-to- 

value stocks, their returns depend on market factors and industry factors. The 

dependence on market factors of Finance, Banking and Insurance ’s stocks is the 

highest. The dependence on sector factor of Real Estate’s stocks is the highest. With the 

low-cap stocks, the dependence on two these factors is weak in case of bull market or 

fell market.  

 

 

 

 

 

 



 23

CONCLUSION AND PROPOSAL FOR THE NEXT STUDY  

1. Conclusion 

The thesis “Analysing and investing stocks on Vietnam stock market by quantile 

statistical methods” has finished two research objectives through answering the 

questions which set out: 

- First, the thesis overviews of the direction researches on stock investment analysis 

and quantile statistical methods on stock investment analysis. 

- Second, the thesis approaches and uses a new model in analysing and 

forecasting the stock price trend through quantile function model, using 

the mathematical software to write the program to estimate the parameters. This is also 

an information channel  investors and managers can consult to research and construct 

investment strategies on Vietnam stock market. 

Third, the empirical results shows the important components of the quantile 

function model. Those are coefficients:  and . Coefficients  describes the risks of 

the stock clearly, coefficient   describes the profitability trend of the stock. 

Furthermore, the quantile function model has some advantage in predicting inside and 

outside samples. Morever, when the financial market has crisis or shock, this model reflects 

the trend of the stock price accurately. Thus, it is possible to use this approach to write 

program for forecasting price trends through a software. 

- Fourth, the thesis has systematically presented mathematical basis of quantile 

regression methods in econometrics perspective. Although this method  has been used quite 

a lot in Vietnam now but there are a few researches in Vietnam. Next, the thesis also 

use quantile regression method to estimate the coefficients  in the CAPM, Fama-French 

and Fama-French with sector factor. The thesis uses shares  listed on HOSE, shares 

of high capitalization stocks class and low capitalization class of the Financial, Banking 

and Insurance sector, Real estate and Construction sector and Consumer Staples sector. 

- Fifth, the thesis gives investors some recommendations to identify stock price 

trend as well as the level of volatility of the stock when the financial 

market stabilizes or fluctuates. 

2. Proposal for the next study 

To further develope the analysis and investment stocks on the Vietnam stock 

market, the direction of future research can be done with some main issues: 
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- First, this study only uses the maximum likelihood method to estimate the 

parameters in the quantile function model. In fact,  there are a lot of methods such as: 

Monte Carlo likehood method, simulation methods such as SML-Simulated Maximum 

Likehood, GMM- General moment Method ..  

- Second, the quantile function method  analyses and forecasts only stock price 

trends and does not evaluate the risk in the tail distribution. Hence the next research 

direction is that we can estimate the level of risk when investing in shares.  

- Third, the study uses the factors such as market returns, size of capital, book –

to-value and sector factors to estimate the parameters in CAPM, Fama -French, Fama-

French with sector factors through quantile regression model in case of bull market or 

fell market. Therefore, we can expand the impact of macroeconomic factors such as: 

inflation, GDP, volume of stocks .... 

- Fourth, the study uses quantile function method and quantile regression method 

to calculate VaR at the level of percentile of stocks. Based on this study and market 

movements, investors owning portfolios can evaluate losses that may occur. 

The result of the thesis can be a essential supplement of the studies on stock 

invesment analyis on Vietnam stock market in particular and Vietnam finacial market in 

general, enabling it  to keep pace with advanced studies in the area and the world. 

 


