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Executive Summary

This research paper focuses on the discussion of the empirical proof of CAPM model on
pharmaceutical trade and concludes the speed of comeback of stock of CAPM models. The
capital quality valuation model is employed as tools for the comeback. The aim this paper is to
search out the speed of comeback of stock of pharmaceutical trade through capital quality
valuation model. To calculate the capital asset pricing | used 2 indexes from stock exchange,
DSEX and DS30.The Capital quality valuation Model (CAPM) provides a balanced linear
relationship between expected returns and quality risk. The aim of this study is to analyze the
risk-return relationship at intervals the CAPM framework. The survey checked out whether or
not CAPM may be a sensible indicator of Bangladesh's quality price. The amount 2019-2021 has
been thought-about for this. The searches at CAPM during this study well-tried that the variables
we have a tendency to took square measure still a great deal alive during this place with a major
correlation with stock returns.




Introduction

The stock market is an important part of our economy. It also works as an indicator of a
country’s economic conditions (Kimberly Amado, 2020). It is also a tool for investors to predict
what might be happening in the future economic conditions. It is very crucial for investors to
know risk and return of the stocks. More accurate results give them more confident on their
investment and also can predict potential risk of their investment.

Capital asset pricing model is the oldest tool for calculating stock market return. Capital asset
pricing model is the known for calculating return and risk of stocks. Investors had using capital
asset pricing model as the only model to calculate market return beta. But in 1992, Professor
Eugene Fama and Professor Kenneth French found flaw to the CAPM model and expand it by
adding two risk factors to mitigate anomalies among stocks risk.

My research work will be focusing on finding the market risk and return with capital asset
pricing model to find out the return of stock market using six pharmaceuticals companies in
Bangladesh. The purpose of the study is to see how capital asset pricing model works for
calculating stock risk and return of pharmaceutical industry.

Certainly savings can be invested in a certain amount of one type of asset but in case of
uncertainty, which appears in the real world as investment, anyone must take the risk due to
future uncertainty over the asset or security. Potential investors, individuals or corporations face
a capital market of sufficient operation that provides a wide range of investment opportunities.

Capital Asset Pricing Models (CAPMs) describe a balanced relationship between expected
returns and risks in the securities market under which assumptions can be made to describe the
uncertain future of securities in terms of their potential distribution moment. The most common
version is the average-variant CAPM where the two moments are considered relevant. The
relationship between expected return and risk is the central theme of asset value theory.
Markowitz and Tobin first expressed their concerns with the problems surrounding the choice in
the uncertainty. The foundation of asset pricing theory goes back to Tobin who formally
demonstrated that returns on securities are not fully correlated but diversify the risk of security
holding. He theorized that investors can generally avoid all kinds of risks except the risks of
holding stock. The CAPM model was generally identified as a Nobel laureate for 1990. It was
also created by many researchers. In general, CAPM provides a linear relationship between
expected returns and the risks associated with assets. The inconsistencies in the average return of
CAPM indicate that a multifactor version of the International CAPM or Arbitrage Pricing
Theory (APT) may provide a better description of the average return if the asset price is
reasonable. Eugene Famawas the first reported study in the U.S. of lumbar relationships as




predicted by CAPM. They were 0 from 1946-55 and 1956-686 respectively. Reported as a
statistic for the coefficient between O to 1. Evidence of a strong positive linear relationship
between risk and return in Australia.Arif and Johnson found a strong linear relationship in the
Singapore stock market, thus suggesting that portfolio risk and earnings are positive and linear.
And the variation coefficient can both identify two useful variables to predict the expected asset
return: default and word spread, depending on the financial environment established by Michael.
He showed that the CAPM model is a good description of portfolio repayment based on size and
market equity to book. The relationship between beta and average returns disappeared during the
period 1963-1990. They found that there was a general positive correlation between average
returns and beta in the pre-1999 period; No significant relationship was found between 1963-
1990. Fama L Al 1 also used the model to explain industry income taxes. Gupta and Sanjay 1 L6
reported a relationship between expected returns and property risk disappearing between 1919
and 1919. He saw the CAPM model as a good indicator of asset value, but he Has concluded that
CAPM does not show any linear (non-linear) risk-return relationship, probably due to volatility
and a relatively more regulated Indian capital market. Different types of capital asset value
models have been extensively tested for developed capital markets such as the United States,
Europe and Australia and to a lesser extent for developed capital markets. It is useless to say that
despite the existence of an organized capital market for a long time. Very few experiments have
been done due to several differences between advanced capital markets and developers The
validity of Western theories in Bangladesh's capital markets is questionable. There are economic
and institutional differences, variations related to size, liquidity conditions, disclosure
requirements, consolidation of financial systems, and so on. So the inspiration for the research is
to produce comparative test results within the CAPM framework of developing capital markets
like Bangladesh. The aim of this study is to test the applicability of the model to describe the
risk-return relationship in the capital market of Bangladesh.

Literature Review

After the introduction of modern portfolio theory in 1592 by Harry Markowitz. Many researchers
worked on their own different theories to find reasons for additional market returns. According
to Markowitz’s Modern Portfolio Theory, (1952). The security risk can be reduced by
diversifying the portfolio and the portfolio risk can be calculated through the expected return
(average) and standard deviation (variance) of different portfolios (black and consciousness).
There has always been a controversial opinion about the asset price model as to the reason for
the return of a share. Sharp (1964) and Lintner (1965) established the Capital Asset Pricing
Model (CAPM model); Since then to this day the CAPM model has been widely used as the key
theory for determining the cost and asset value of equities (Chowdhury, 2017). CAPM calculates
that the return of any asset has a direct forward relationship considering both the risk-free asset
and the risky premium asset the relationship asset risk premium is defined by both market risk
premium and asset beta. The risk and return to CAPM is straightforward.

10




According to CAPM is shown below-

E(R) = Rf + B (RM —Rf)

Where,

Rf = risk-free rate of return

(RM) = expected market rate of return

B = sensitivity of the asset’s to the market return

(R) = asset’s the expected rate of return to the market return

CAPM was a groundbreaking model in the history of finance, many empirical studies were
conducted which in turn challenged the validity of the CAPM Model itself.

Objectives

The main purpose of this paper shall be focusing to capital assets pricing model to find out the
rate of return of stocks gives more accurate results e. g. less riskier results with empirical
evidence.

Methodology
In this research | will most be focusing on secondary methods. This research is mostly based on
data analysis so there is not much to get from primary ways.

The methods that | will be conducting are

e Collection of data sample: Most of data | will be collecting from Dhaka stock exchange
website. DSE website is precise and accurate about stock price. | will also be using
various foreign websites to find more accurate price of the stocks.

e Building a portfolio: Secondly I will construct a portfolio with selected company. | will
be taking about half of giant and popular companies and half of small and growth
companies.
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e Defining variables: | will extract the weekly closing data of these selected companies
and compare it with market indexes. To find out Beta of stock need to calculate the beta
co-efficient each price of the stock with market closing prices.

e Models: To find the excess return on stock I will be exclusively using capital asset
pricing model(CAPM) to calculate stock systematic risk and expected return of the stock.

Data

Sample has been gathered from month to month stocks closing price of six individual companies
from pharmaceutical industry for 2 years from 2019 to 2021. These are Renata, Beximco,
Square, Acme, Wata chemicals and Silva pharmaceuticals. The Market indexes | used in the
project isDsex and Ds30. Monthly data has also been collected from these two indexes. Two
yeas monthly data is collected from Dsex and Ds30.

Portfolio construction

We used the stocks of seven cement companies listed on the Dhaka Stock Exchange; the returns
of these stocks were used as the dependent variable of the study; as the dependent variable of this
study, the excess return is calculated based on the risk-free return, which will have 6
pharmaceutical companies with different sizes and book value to equity ratio combinations are
put together. The company size is calculated based on the company's market value. Then came
the first three companies (Renata, Beximco, and Square).They are considered large companies,
and the last three (ACME, Wata Chemicals and Silva pharmaceuticals) are considered medium
and small companies. On the other hand, book value is the difference between total assets and
total assets. Value companies are called value companies, and companies with a low ratio of
market value to book value are called growth companies. First, three companies, (Renata,
Beximco, and Square) are considered valuable, and the last three companies (ACME, Wata
Chemicals and Silva pharmaceuticals) are considered for this study, thus forming a portfolio for
this study learning. Examples include large and growing companies, large companies with added
value and scale, small growing and large companies, and small companies with added value and
scale.

Variables

In all cases, All the market indexes is used as the independent variable and all the companies
monthly stock price has been used as dependent variable to find regression analysis. The average
weighted return of each investment portfolio is calculated by subtracting the risk-free interest
rate from the monthly average return of the investment portfolio. For the CAPM model, the only
independent variable is the market. Risk premium In Fama's French three-factor model, there are
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two additional independent factors, namely the size premium and the market risk premium (BM).
To calculate market performance, we looked at two different scenarios, DSEX and DS30.

CAPM's assumption

CAPM and its estimates are the means of estimating the expected return on capital instruments
(exclusively represented by common stock). CAPM's initial estimates include, firstly, that
investors are trying to maximize economic benefits and that they will behave rationally by
avoiding risk. Third, the model accepts unlimited amounts and assumptions at a risk-free rate,
and this concept is essential for adopting an arbitration process that leads to market equilibrium.
Fourth, the information is available in the market for all investors at the same time and it will
prevent any investor from making unusual returns as all the information is reflected in the stock
price. Fifth, CAPM assumes that there will be no spending for any taxes or transactions, the
absence of this assumption means that market liquidity will be affected and prices will behave in
a volatile trend. After all, not all investors invest in the same single period to give a comparable
return on all securities, which is an investment return over a period of more than three months,
for example, cannot be compared with a return of more than 12 months. Even if these
assumptions seem unrealistic and lead to historical criticism, the CAPM model is still important,
as these assumptions stem from the implications behind these assumptions.

CAPM and stock valuation

It is necessary to determine the cost of capital for valuation of shares or to determine the rate of
interest required on equity capital. Retaining the cost of equity capital reflects the degree of risk
or uncertainty about future benefits. CAPM provides an alternative way to determine the
expected or required rate of capital gain through which future benefits will be discounted (equity
valuation). Efficient application of assessment models requires appropriate determination of
discount rates.

Other practical uses of CAPM

Although CAPM is difficult to implement, the model can be effective in:

1. Determine the return required for a risky investment
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2. Assessment of assets using CAPM permits to select appropriate active investment strategies if
wrong value assets are present.

3. Reaching the capital market equilibrium, where (re-rf) = g (rm-rf), will increase the liquidity
of the market.

4. Determine the degree of market efficiency by minimizing any arbitration opportunity using
fast process

Result

CAPM Model with Dsex and DS30

Renata

Market Index Beta
Dsex 0.07
Ds30 0.14

The systematic risk or the volatility of stock is very low compare to the overall market. Beta is
equal to 1 is considered equal to the market. However both market index Dsex and Ds30 is lower
than 1. Its represent price volatility of Renata stock is extremely safe but price movement is very
low.

Beximco

Market Index Beta
Dsex 0.06
Ds30 0.12

Again the systematic risk or the volatility of stock is very low compare to the overall market.
Beta is equal to 1 is considered equal to the market. However both market index Dsex and Ds30
is lower than 1. Its represent price volatility of Beximco stock is extremely safe but price
movement is very low. Investors who want to invest in that stock will have to wait for a long
time to watch some changes in the price.

Square

Market Index Beta
Dsex 0.02
Ds30 0.04
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The beta or the systematic risk is very low compare to the overall market. Beta is equal to 1 is
considered equal to the market. Square beta against both market index Dsex and Ds30 is lower
than 1. They are 0.02 and 0.04. Its represent price volatility of Square stock is very safe but also
theprice changes is very low. Investors who want to invest in that stock will have to wait for a
long time to watch some changes in the price.

Acme

Market Index Beta
Dsex 0.01
Ds30 0.01

The beta or the systematic risk is none to low compare to the overall market. Beta is equal to 1 is
considered equal to the market. Acme beta against both market index Dsex and Ds30 is lower
than 1. They are 0.01 and 0.01. Its represent price volatility of Acme stock is very safe but also
theprice volatility is unnoticeable. Investors who want to invest in that stock will have to wait for
a long time to watch some changes in the price. Low beta also represents Acme stock is
considered far less volatile than other stock in the market.

Wata Chemicals

Market Index Beta
Dsex -0.01
Ds30 -0.03

The beta or the systematic risk is oposite direction compare to the overall market. Beta is equal
to 1 is considered equal to the market. Wata chemicals beta is negetive both market index Dsex
and Ds30 is lower than 1. They are -0.01 and -0.03. Its represent price volatility of Wata
chemicals stock is moving oposite direction of the market and also the price volatility is
unnoticeable. Investors who want to invest in that stock will have to wait for a long time to
watch some changes in the price. It can be an opportunity for the inverstors who want to
diversify the portfolio. Low beta also represents Wata chemicals stock is considered far less
volatile than other stock in the market.

Silva Pharmaceuticals Limited

Market Index Beta
Dsex 0.000659
Ds30 0.000946
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The beta or the systematic risk is none to very low compare to the overall market. Beta is equal
to 1 is considered equal to the market. Silva Pharmaceuticals Limited beta is extremely low
compare to the both market index Dsex and Ds30 is lower than 1. They are 0.000659and
0.000946. Its represent price volatility of Wata chemicals stock is moving oposite direction of
the market and also the price volatility is unnoticeable. Investors who want to invest in that stock
will have to wait for a long time to watch some changes in the price. It can be an opportunity for
the inverstors who want to diversify the portfolio. Low beta also represents Wata chemicals
stock is considered far less volatile than other stock in the market.

CAPM result with Dsex and Ds30 index

Company name Dsex Ds30
Renata 0.506 0.543
Beximco 0.505 0.537
Square 0.501 0.511
Acme 0.509 0.531
Wata chemicals 0.497 0.489
Silva Pharmacuticals 0.499 0.499

The expected rate of return for 6 individual company is very similar to one another. The
economic condition for bangladesh is not very favorable for two years. Sttock market is
constantly losing. Despite having difficult situation pharmaceutical companies are doing well
compare to other industries. We can see about 0.50% increase in monthly return with Dsex and
Ds30 which is considered a decent amount of increase.

Market Index Porfolio return
Dsex 37.7%
Ds30 51.86%

Portfolio return using 6 stock is very lucrative for the investors. | use equal weight for each stock
which is about 16.66. the result is quite different from one index to another. Since Dsex is older
and consists of large industries the portfolio return is relative low. On the other hand Ds30 is
consists of 30 companies that they are growing companies so the market return of Ds30 is
relatively higher. The portfolio return for Dsex is 37.7% and Ds30 51.86%
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Conclusion

The purpose of this article is to use CAPM model to analyze the excess return of the portfolio,
and then describe the performance of pharmaceutical companies in Bangladesh. The results show
that the CAPM in different indexes generates different result. Result also shows that indexes
with newer companies or growing companies have better chance to get more return in the
investment. Data collected from May 2019 to May 2021 of six individual companies. This study
shows that the beta market risk premium of the pharmaceuticals industry on the Dhaka Exchange
is close to way below than 1, which has a not perfect linear relationship and the stocks is moving
at very slower rate than the actual market. CAPM model because the model is more complex
and requires more data input. Further study the effectiveness of these two models for investors in
Bangladesh.
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Appendix

Renata
Closing Price(tk) DSEX price DS30 Price

1169.9 5,421.62 1,929.09
1168.5 5,138.79 1,827.90
1192.1 5,095.77 1,800.05
1194.3 4,947.63 1,759.96
1234.1 4,682.90 1,627.74
1281.1 4,731.43 1,647.70

1289 4,452.93 1,513.34
1153.3 4,469.65 1,524.04
1067.7 4,480.22 1,492.37
1085.5 4,008.28 1,330.83
1072.4 4,008.28 1,330.83
1062.9 4,060.44 1,365.37
1048.3 3,989.08 1,340.98
1026.2 4,214.42 1,420.63
1026.2 4,879.14 1,699.54
1042.6 4,963.29 1,695.99
1167.7 4,846.10 1,680.13
1151.3 4,866.84 1,687.40
1165.1 5,402.06 1,963.96
1123.8 5,649.86 2,160.39
1170.5 5,404.79 2,056.83
1167.3 5,278.16 1,994.40
1173.6 5,479.61 2,110.91
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Regression

Dsex
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Ds30
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Beximco

Closing Price DSEX price DS30 Price

80 5,421.62 1,929.09
79.5 5,138.79 1,827.90
82.3 5,095.77 1,800.05
82.3 4,947.63 1,759.96
82.8 4,682.90 1,627.74
83.3 4,731.43 1,647.70
77.5 4,452.93 1,513.34
78.1 4,469.65 1,524.04
61.4 4,480.22 1,492.37
73.5 4,008.28 1,330.83
66.7 4,008.28 1,330.83
61.8 4,060.44 1,365.37
64.8 3,989.08 1,340.98
63.4 4,214.42 1,420.63
69.9 4,879.14 1,699.54
95.2 4,963.29 1,695.99
124.8 4,846.10 1,680.13
114.4 4,866.84 1,687.40
133.8 5,402.06 1,963.96
140.5 5,649.86 2,160.39
176.5 5,404.79 2,056.83
149.7 5,278.16 1,994.40
191.7 5,479.61 2,110.91
178.1 5,990.98 2,205.81
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Regression
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Ds30




Square

Closing Price DSEX price DS30 Price
257.6 5,421.62 1,929.09
257.4 5,138.79 1,827.90
258.2 5,095.77 1,800.05

251 4,947.63 1,759.96
243.9 4,682.90 1,627.74
241.8 4,731.43 1,647.70
240.8 4,452.93 1,513.34

190 4,469.65 1,524.04
171.9 4,480.22 1,492.37
197.6 4,008.28 1,330.83
179.8 4,008.28 1,330.83
184.9 4,060.44 1,365.37
184.4 3,989.08 1,340.98
172.5 4,214.42 1,420.63
180.7 4,879.14 1,699.54
205.3 4,963.29 1,695.99
215.9 4,846.10 1,680.13
205.5 4,866.84 1,687.40
202.6 5,402.06 1,963.96

197 5,649.86 2,160.39
234.4 5,404.79 2,056.83
225.9 5,278.16 1,994.40

216 5,479.61 2,110.91
199.8 5,990.98 2,205.81
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Regression

Dsex
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Acme

Closing Price DSEX price DS30 Price
74.1 5,421.62 1,929.09
72.9 5,138.79 1,827.90

73 5,095.77 1,800.05
75.8 4,947.63 1,759.96
70.6 4,682.90 1,627.74
72.2 4,731.43 1,647.70
59.1 4,452.93 1,513.34
59.2 4,469.65 1,524.04
58.2 4,480.22 1,492.37
66.2 4,008.28 1,330.83
59.3 4,008.28 1,330.83
63.8 4,060.44 1,365.37
63.8 3,989.08 1,340.98
60.7 4,214.42 1,420.63
63.3 4,879.14 1,699.54
68.9 4,963.29 1,695.99
77.5 4,846.10 1,680.13
69.8 4,866.84 1,687.40

68 5,402.06 1,963.96
68.5 5,649.86 2,160.39
75.9 5,404.79 2,056.83
68.7 5,278.16 1,994.40
70.7 5,479.61 2,110.91
67.5 5,990.98 2,205.81
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Regression

Dsex
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30

Ds30




Wata Chemicals

Closing price DSEX price DS30 Price
469.7 5,421.62 1,929.09
488.2 5,138.79 1,827.90
417.8 5,095.77 1,800.05
489.3 4,947.63 1,759.96
548.4 4,682.90 1,627.74
640.4 4,731.43 1,647.70
497.6 4,452.93 1,513.34
386.8 4,469.65 1,524.04

342 4,480.22 1,492.37
365.6 4,008.28 1,330.83
311.4 4,008.28 1,330.83
306.8 4,060.44 1,365.37
306.8 3,989.08 1,340.98
306.8 4,214.42 1,420.63
317.6 4,879.14 1,699.54
325.7 4,963.29 1,695.99
351.4 4,846.10 1,680.13
326.1 4,866.84 1,687.40
306.8 5,402.06 1,963.96
310.3 5,649.86 2,160.39
306.8 5,404.79 2,056.83
306.8 5,278.16 1,994.40
306.8 5,479.61 2,110.91
306.8 5,990.98 2,205.81
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33




Silva Pharmaceutical

Closing Price DSEX price DS30 Price
25.2 5,421.62 1,929.09
23.2 5,138.79 1,827.90
20.9 5,095.77 1,800.05
22.4 4,947.63 1,759.96
17.3 4,682.90 1,627.74

17 4,731.43 1,647.70

16 4,452.93 1,513.34
16.9 4,469.65 1,524.04
15.4 4,480.22 1,492.37
18.7 4,008.28 1,330.83
18.7 4,008.28 1,330.83
19.3 4,060.44 1,365.37
19.7 3,989.08 1,340.98
18.3 4,214.42 1,420.63
18.3 4,879.14 1,699.54
23.3 4,963.29 1,695.99

21 4,846.10 1,680.13
18.9 4,866.84 1,687.40
18.3 5,402.06 1,963.96
18.3 5,649.86 2,160.39
18.3 5,404.79 2,056.83
18.3 5,278.16 1,994.40
18.3 5,479.61 2,110.91
16.3 5,990.98 2,205.81
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