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Abstract: This study estimates market risk of total 45 listed companies in Viet Nam
public utilities, natural gas and oil industry during the financial crisis period 2007-2009.
Firstly, we found out in the research sample that there are 82% of firms, of total listed firms,
with beta values lower than (<) 1, meaning with lower risk, and the systemic risk is
acceptable. Secondly, there are 11% among total 45 listed firms, whose beta values higher
than (>) 1, meaning having stock returns fluctuating more than the market benchmark.
Thirdly, among three (3) groups, the systemic risk in the electric power industry is the
smallest, shown by estimated values of equity and asset beta mean, and asset beta variance in
this industry is also the smallest. Finally, this paper generates some analytical outcomes that
enable companies and government to have more evidence in establishing their policies in
investments and in governance.
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1. Introduction

During the global crisis 2007-2009, Viet Nam stock market has difficulties and
opportunities. In this study, we perform a market risk analysis based on asset and equity beta
of 228 listed companies in the three (3) groups of water, electric power, natural gas and oil
firms. The three (3) above industries faced many difficulties in previous years such as how to
increase the number of customers, service quality and revenues; now, they have to deal with
some problems from the global crisis. From 2009-2011, the local government and central
bank have performed some effective macro policies to help the economy to recover. After the
previous published article on estimated beta for listed construction company groups, here, this
paper emphasizes on analyzing un-diversifiable risk in the 3 above industries in one of
emerging markets: Vietnam stock market during and after the financial crisis 2007-2009.
There is no research, so far, done on the same topic.

The structure of this paper is as follow. The research issues and literature review will
be mentioned in next sessions 2 and 3, for a short summary. Then, methodology and
conceptual theories are introduced in session 4 and 5. Session 6 describes the data in
empirical analysis. Session 7 presents empirical results and findings. Next, session 8 gives
analysis of risk. Lastly, session 9 will conclude with some policy suggestions. This paper also
provides readers with references, exhibits and relevant web sources.

2. Research Issues

In this research, we mention several issues on the estimating of beta for listed water,
electric power, natural gas and oil companies in Viet Nam stock exchange as following:
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Hypothesis/Issue 1: Among the three (3) companies groups, under the financial crisis
impact and high inflation, the beta or risk level of listed companies in gas and oil industries
will relatively higher than those in the rest two (2) industries.

Hypothesis/Issue 2: Because Viet Nam is an emerging and immature financial market
and the stock market still in the recovering stage, there will be a large disperse distribution in
beta values estimated in the gas and oil industries.

Hypothesis/Issue 3: With the above reasons, the mean of equity and asset beta values

of these listed gas and oil companies tend to impose a high risk level, i.e., beta should higher
than (>) 1.

3. Literature review

William Sharpe., (1963) pointed in a simplified model of portfolio theory that each
stock is correlated with each other stock because all are correlated with “the market”, and
stock return depends on some factors such as a constant alpha and stock beta.

And Harry Markowitz developed diversification and modern portfolio theory using
beta as one of key factors. Beta is used in CAPM model, which is developed by Jack Treyner,
John Lintner, Jan Mossin and William Sharpe.

Black, et al. (1972) tested whether portfolios consisting of stocks with high betas
generate higher returns. Myron Scholes, Michael Jenson, and Fischer Black (1972) conducted
a study showing that returns and beta relationship are flat or negatively correlated. Banz
(1981) found out that smaller NYSE capitalization firms tend to have higher CAPM beta risk-
adjusted returns than larger firms. Next, Fama and French (1993) use CAPM beta, size and
BE/ME or book to market ratio to build a three- factor model that capture the various
dimensions of risk.

Last but not least, Jiri Nova (2007) concludes that some CAPM beta is very useful in
predicting stock returns.

4. Conceptual theories

Generally speaking, beta can be estimated for an individual firm by using regression.

Beta is used in CAPM model, and it is a risk measure of a listed firm compared to the
overall market risk. For example, if beta of a single listed firm equals to 2,5 it means that the
firm risk is 2,5 times riskier than the overall risk of the market. Therefore, when an investor
wants to make an investment in a financial market, beta is an overall risk measure in investing
in a stock exchange market.

Beta can be negative or equal to 0 in special cases. Beta < 0 implies that the stock
return moves in an opposite direction to the market benchmark. And beta equals to 0 means
the stock return is uncorrelated with the movement of the market index. Asset is finance by
debt and equity; so, beta can have 2 forms: equity and asset beta. Low beta stocks are
supposed to have less risk but lower returns and vice versa. In short, knowing beta, people
know the risk. In Viet Nam stock market, hardly we find out beta value higher than (>) 3.

5. Methodology

In order to estimate beta results, we use the input data from the live stock exchange
market in Viet Nam during the four or five years of financial crisis 2007-2011. We select this
period to do this research because Viet Nam stock market has shown the declining trend and
this is the time highlighting financial crisis impacts.

Firstly, we use the market stock price of 45 listed companies in the public utilities
(water and electric power), natural gas and oil industries in Viet Nam stock exchange market
to calculate the variability in monthly stock price in the same period; secondly, we estimate
the equity beta for these 3 listed groups of companies and make a comparative analysis.
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Thirdly, from the equity beta values of these listed companies, we perform a comparative
analysis between equity and asset beta values of these 3 companies groups in Viet Nam.
Finally, we use the results to suggest policy for both these enterprises, financial institutions
and relevant organizations.

The below table gives us the number of public utilities, natural gas and oil firms used in
the research of estimating beta:

Market Listed Water Listed Listed Natural Gas Note (4)
companies (1) Electric and Oil companies
power 4)
companies (2)

Viet Nam 0 13 9 Estimating by
traditional
method

10 7 6 Estimating by
comparative
method

Total 10 20 15 Total firms in
group: 45

(Note: The above data is at the December 1 2" 2010, from Viet Nam stock exchange)

6. General Data Analysis

Through the analysis of 45 firms in categories of industries: public utilities, natural gas
and oil companies groups, the mean of equity beta is about 0,69 and that of asset beta is about
0,42 (lower). This shows us the effectiveness of using financial leverage to reduce the overall
riskiness of the 3 industries. And these data are acceptable values during the crisis. While
there is bigger difference in beta max values (0,7), the difference in beta mean values is
smaller (around 0,27).

In addition to, there is a difference in the sample variance of asset and equity beta
values. The sample variance of asset beta is lower (0,23), while that of equity beta is a little
bit higher (0,43), with a gap of 0,19. This shows us, once again, that the effectiveness of using
financial leverage has decreased the systemic risk for the whole industry.

Beside, max equity beta value is up to 2,8 that is a little bit high, compared to max
asset beta value is 2,1. The below table 2 shows us that a few companies still has larger risk
exposure than most of the others.

And values of equity beta varies in a range from -0,138 (min) to 2,883 (max) and that
of asset beta varies in a range from -0,049 (min) to 2,176 (max). There are 3 listed company
with beta lower than (<) 0 showing the stock return moving opposite to the market index (see
table 2 below). Therefore, if beta of debt is assumed to be zero (0), the company’s financial
leverage contributes to a decrease in the market risk level.

Last but not least, there is a smaller difference between equity and asset beta variance
values which is just 0,19, compared to the relatively higher gap between average equity and
average asset beta values, which is about 0,27. So, there is not quite big effect from financial
leverage on the gap between company’s beta variance values.

Generally speaking, there is 73% of listed firms in 3 industries with acceptable beta
values lower than (<) 1 and higher than (>) 0 whereas there is 20% of these listed firms
having beta higher than (>) 1 and having more market risks. This number is somewhat high.
And 73% of firms with acceptable beta values uses more financial leverage than the 20%
(45% compared to 36%).
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Table 1 — Estimating beta results for Four (4) Viet Nam Listed Public utilities,
Natural gas and Oil Companies Groups (as of Dec 2012) (source: Viet Nam stock

exchange data)

Asset beta (assume debt
Statistic results | Equity beta beta = () Difference
MAX 2,883 2,176 0,7073
MIN -0,138 -0,049 -0,0887
MEAN 0,696 0,421 0,2745
VAR 0,4316 0,2330 0,1986
Note: Sample size : 45

Table 2 — The number of companies in research sample with different beta values and

financial leverage

No. of Financial leverage
Equity Beta firms (average) Ratio
<0 3 64,20% 7%
O<beta<l 33 45,58% 73%
Beta > 1 9 36,08% 20%
total 45 45,2% 100%
No. of Financial leverage
Asset Beta firms (average) Ratio
<0 3 64,20% 7%
O<beta<l 37 46,81% 82%
Beta > 1 5 22,16% 11%
total 45 45,2% 100%

7. Empirical Research Findings and Discussion

A- Water listed companies group

During the crisis 2007-2009, the market for these companies still exists, but has
certain difficulties. The rising inflation and rising lending interest rates and higher opportunity
costs makes input materials or production costs increasing. So, the market for these firms has
been affected because selling prices increase.

The table 3 below shows us the research of 10 listed firms in this category during the
above period. In general, the mean of equity beta and asset beta are 0,900 and 0,714,
accordingly. These values are good numbers in term of indicating an acceptable un-

diversifiable risk.

Besides, the variance of equity and asset beta of the sample group equals to 0,85 and
0,62 accordingly which are higher than the variance of the entire sample equity and asset beta
0f 0,43 and 0,23. This is one characteristic of this industry.

We might note that equity beta value of 10 firms in this material category (0,900) is
the highest among those of firms in three (3) groups. This might be considered as another
characteristic of these industries. Among three (3) industries, the systemic risk of water group
companies is a bit higher than those of the rest groups.
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Table 3 — Estimating beta results for Viet Nam Listed Water Companies (as of Dec
2012) (source: Viet Nam stock exchange data)

Order | Company stock Asset beta (assume Financial
No. code Equity beta debt beta = 0) Note leverage

PJS as

1 BTW 2,272 1,951 comparable 14,1%
LKW as

2 BWA 0,379 0,350 comparable 7,6%
NBW as

3 CLW 0,452 0,293 comparable 35,0%
BTW as

4 GDW 1,723 1,210 comparable 29,8%
NTW as

5 LKW 0,402 0,345 comparable 14,3%
SFC as

6 NBW 0,634 0,435 comparable 31,5%
PCG as

7 NNT 0,090 0,014 comparable 84,0%
HFC as

8 NTW 0,452 0,355 comparable 21,6%
VMG as

9 PJS 2,552 2,176 comparable 14,7%
NNT as

10 TDW 0,039 0,014 comparable 63.,3%

Table 4 — Statistical results for Vietnam listed Water companies

Asset beta (assume debt
Statistic results | Equity beta beta = 0) Difference
MAX 2,552 2,176 0,3763
MIN 0,039 0,014 0,0248
MEAN 0,900 0,714 0,1853
VAR 0,8532 0,6161 0,2371
Note: Sample size : 10

B- Electric power listed companies group

In an emerging market such as Viet Nam, the market for electric power firms is
definitely established and potential because of the public need for such necessary products
and though it may be affected by impacts from the financial crisis. And this is the industry
with the biggest sample size in this study.

The Table 5 below shows us the equity and asset beta mean of 20 listed electric power
companies, with values of 0,489 and 0,305, accordingly. This result, which means the risk is
low and acceptable as the equity or asset beta value is the smallest. This partly, maintains the
investor confidence of business operation of the whole industry and partly, indicates the good
effect from using financial leverage.

Besides, the variance of beta values among these 6 firms is normal, from 0,28 to 0,24
for equity and asset beta, accordingly.

Please refer to Exhibit 2 for more information.
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Table 5 — Statistical results for Vietnam listed Electric power companies

Statistic | Equity Asset beta (assume debt

results beta beta = 0) Difference

MAX 1,262 1,220 0,0425

MIN -0,138 -0,029 -0,1084

MEAN 0,489 0,305 0,1841

VAR 0,1362 0,0936 0,0426
Note: Sample size : 20

C- Natural gas and Qil listed companies group

Among 3 groups, this is the group with the medium number of listed firms (sample
size = 15) and with the medium equity beta var value of about 0,512. Then, the asset beta
mean of about 0,381 is a little higher than that of the electric power industry.

Different from firms in the electric power industry, 15 listed gas and oil firms has
higher equity beta mean value and the higher equity beta var value, estimated at 0,835 and
0,512, which implies there is a less concentration in market risks among firms in this
industry. The equity and asset beta values are distributed in a wider range, from -0,090 to
2,883, and from -0,049 to 1,444, compared to those of electric power group, esp., and asset
beta value is quite acceptable, indicating the effectiveness of using financial leverage.

Please refer to Exhibit 3 for more information.

Table 6 — Statistical results for Vietnam listed Natural gas and oil companies

Statistic | Equity | Asset beta (assume

results beta debt beta = () Difference

MAX 2,883 1,444 1,4396

MIN -0,090 -0,049 -0,0406

MEAN 0,835 0,381 0,4543

VAR 0,5117 0,1268 0,3849
Note: Sample size : 15

Comparison among 3 groups of public utilities, natural gas and oil companies

In the below chart, we can see among the 3 groups, equity beta value of the electric
power group is the lowest (0,489) and asset beta value of this group is the lowest (0,305).
Assuming debt beta is 0, financial leverage has helped many listed firms in these industries
lower the un-diversifiable risk.

Additionally, we see the asset beta mean values of three groups have certain difference
and acceptable.

Next, we can recognize from the chart that, the risk and its dispersion in the electric
power industry lower than that in the rest industries.

Last but not least, from the calculated results, variance of asset beta in the natural gas
and oil industries are low while that of water industry is much higher.
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Chart 1 — Statistical results of three (3) groups of 45 listed VN public utilities, natural
gas and oil firms during/after the crisis period 2007-2009
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Chart 2 — Statistical results of three (3) groups of 45 listed VN public utilities,
natural gas and oil firms during/after the crisis period 2007-2011
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(source: Viet Nam stock exchange 2012)

9. Empirical results

In electric power industry, asset beta mean reach the lowest value (0,305) and asset
beta var reaches minimum (0,094), compared to the rest 2 cases.

In water industry, asset beta mean reach the highest value (0,714) whereas asset beta
var reaches maximum (0,616), compared to the rest 2 cases.

And finally, in gas and oil industry, equity beta mean reaches medium value (0,835)
while asset beta var reaches the 2" lowest value (0,127), compared to the rest 2 cases.

10. Risk analysis
In short, the more debt the firm uses, the more risk it takes. Beside, the increasing
interest on loans might drive the earning per share (EPS) lower.
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On the other hand, in the case of increasing leverage, the company will expect to get
more returns. The financial leverage becomes worthwhile if the cost of additional financial
leverage is lower than the additional earnings before taxes and interests (EBIT). FL has
become a positive factor linking finance and growth in many companies. Beside, leverage
choice could also become a determinant of firms’ capital structure and financial risk.

11.Discussion

Looking at exhibit 4, it is noted that comparing to beta result of telecomm. industry in
the period 2007-2011, asset beta mean of gas and oil industry group (0,381) during 2009-2011
is lower. And the risk dispersion in gas and oil industry during 2009-2011 (shown by asset
beta var of 0,127) is also lower.

12. Conclusion and Policy suggestion

In general, the government has to consider the impacts on the mobility of capital in the
markets when it changes the macro policies. Beside, it continues to increase the effectiveness
of building the legal system and regulation supporting the plan of developing public utilities,
natural gas and oil market. The Ministry of Finance continues to increase the effectiveness of
fiscal policies and tax policies which are needed to combine with other macro policies at the
same time. The State Bank of Viet Nam continues to increase the effectiveness of capital
providing channels for public utilities, natural gas and oil companies as we could note that in
this study when using leverage, the risk level decreases (< 0,8) much as well as the asset beta
var (< 0,7).

Furthermore, the entire efforts among many different government bodies need to be
coordinated.

Finally, this paper suggests implications for further research and policy suggestion for
the Viet Nam government and relevant organizations, economists and investors from current
market conditions.
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Exhibit 1 — Interest rates, Inflation, GDP growth and macroeconomics factors
(source: Viet Nam commercial banks and economic statistical bureau)

Year Basic Lending | Deposit | Inflation GDP USD/VND
rates rates rates rate
2012 | n/a 12% - 9% 6,81% 5,03% 20.828
15%
2011 9% 18%- 13%- 18% 5,89% 20.670
22% 14%
2010 | 8%-9% | 19%- 13%- 11,75% 6,5% 19.495
20% 14% (Estimated | (expected)
at Dec
2010)
2009 | 7% 9%- 9%- 6,88% 5,2% 17.000
12% 10%
2008 | 8,75%- | 19%- 15%- 22% 6,23% 17.700
14% 21% 16,5%
2007 | 8,25% | 12%- 9%- 12,63% 8,44% 16.132
15% 11%
2006 | 8,25% 6,6% 8,17%
2005 | 7,8% 8,4%
Note Approximately (2007: required reserves ratio at SBV is changed
from 5% to 10%)
(2009: special supporting interest rate is 4%)

Exhibit 2 — Estimating beta results for Viet Nam Listed Electric power Companies

(as of Dec  2012) (source: Viet  Nam  stock  exchange  data)
Compan Financia
Order | ystock | Equity | Asset beta (assume debt 1

No. code beta beta = () Note leverage

1 BTP 0,720 0,306 57,5%
BTP as

2 CHP 0,349 0,144 comparable 58,7%

3 DNC -0,052 -0,016 68,8%
NLC as

4 DRL 0,458 0,376 comparable 17,9%
NLC as

5 DTV 0,511 0,483 comparable 5,4%
NBP as

6 GHC 0,496 0,162 comparable 67,3%

7 HIS 0,407 0,117 71,3%

8 KHP 0,967 0,484 50,0%

9 NBP 1,262 0,835 33,9%
TBC as

10 ND2 0,165 0,039 comparable 76,2%

11 NLC 0,532 0,494 7,2%

12 NT2 -0,138 -0,029 78,6%

13 PPC 0,792 0,227 71,3%
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14 RHC 0,270 0,149 44.7%
SID as
15 SBA 0,146 0,052 comparable 64,8%
16 SEB 0,331 0,151 54,5%
BTP as
17 SHP 0,415 0,210 comparable 49,4%
18 SJD 0,348 0,183 47,4%
19 TBC 0,563 0,522 7,3%
20 TIC 1,247 1,220 2,2%
Exhibit 3 — Estimating beta results for Viet Nam Listed Natural gas and oil
Companies (as of Dec 2012) (source: Viet Nam stock exchange data)
Asset beta
Company (assume
Order stock Equity | debt beta = Financial
No. code beta 0) Note leverage
PGC as
1 ASP 0,496 0,119 comparable 76,0%
ASP as
2 CNG 0,147 0,086 comparable 41,7%
NT2 as
3 GAS -0,090 -0,049 comparable 45,2%
4 HFC 0,546 0,351 35,7%
MTG as
5 HTC 0,546 0,225 comparable 58,7%
6 MTG 0,773 0,387 49,9%
MTG as
7 PCG 0,443 0,278 comparable 37,1%
8 PGC 0,869 0,418 51,9%
9 PGD 1,171 0,691 41,0%
HFC as
10 PTH 0,359 0,146 comparable 59,3%
11 SFC 0,853 0,650 23,8%
12 TMC 0,777 0,296 61,8%
13 VMG 2,883 1,444 49,9%
14 PGS 1,013 0,207 79,5%
15 PVG 1,743 0,465 73,3%
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Exhibit 4 — Statistical results of four (4) groups of 64 listed VN computer and
electrical firms during/after the crisis period 2007-2011
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Exhibit 5 — Statistical results of three (3) groups of 103 listed construction firms
during crisis period
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(source: Viet Nam stock exchange 2012)

Exhibit 6- VNI Index and other stock market index during crisis 2006-2010
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