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Abstract
This paper gives an investor the idea to classify the calculated beta of a volatile stock and take decision based on values between 0 and 1. The slope or beta if compared to market index gives the information of how responsive invested stock is in terms of market risk. This paper has also used the fuzzy logic to present the volatility of stock prices of the companies of Dhaka stock exchange as it presents value on membership function which takes all the intermediate values between 0 and 1. This paper (i) proposes the calculation of beta in excel using the historical data of 236 companies of DSE taking daily return of 2013-2017 years,(ii) uses MATLAB R2007b for calculation and graphical presentation on the membership function of fuzzy set. The analysis revealed a decision making scenario for those investors in stock market who invest watching the price-movements.

1. Introduction
For an investor the characteristic of stock market may be irresolute or may be a random movement of share prices. Though monitoring price-movements and making the assumption of prices to earn capital gain of higher and lower risky shares does not reduce the possibility of defaulting in analyzing the true nature of stock prices. 
Stock price movements can be tracked down calculating market beta as the performance of each share in terms of the market index can be assumed. But there is a lack of understanding of how an investor seems to be known about the magnitude of risk in a high volatility share and or the magnitude of reward in a low volatility share.
In this study, the degree of higher and lower risky shares in terms of beta depicted on the membership function in value along with responses in the market which has also been presented in terms of value. The first section traces the pertinent literature. The second section analyzes the membership function in value for the calculated betas of 236 companies of 18 different sectors from Dhaka Stock Exchange. For the calculation of average return and beta of each selected companies Excel has been used and for the graphical analysis and depiction MATLAB R2007b has been used.
2. Literature Review
A number of stock price indices acted as if produced by a random walk process (Kendall, 1953). He also viewed his finding against those investors who can make money on the stock exchange by following the price-movements. However, he also rejected his opinion regarding the way of applying each investor chooses to invest in stock market. There is also a study which has found that “prices in the New York Stock Exchange seemed to behave in a random manner” (Alexander, 1961). Fung et al. (2000) liken the Shanghai and the Shenzhen markets' response to new information. And the outcome presents Shanghai investors respond more rapidly than those of Shenzhen. Moreover, using ARIMA, GARACH and the Artificial Neural Network models an experiment has been done for the random-walk process of A –shares in the Shanghai and Shenzhen Stock Exchange and the outcome indicates a rejection of pursuing a random walk (Darrat and Zhong 2000). Moreover, there are some opposite researches have been done regarding the random walk process using statistical techniques for huge quantity of stock market statistic and the outcome presents misgiving regarding the random walk hypothesis (Granger and Morgenstern, 1963).
Data and Approach
Within this research, the closing price of stocks of 236 companies for 5 years from 28th January 2013 to 12th October 2017 has been taken. For index closing
price, DSEX index from 28th January 2013 to 12th October 2017 has been applied. After recording the closing prices, daily holding period returns for the
stocks and index has been calculated for the selected 5 years i.e. from 28th January 2013 to 12th October 2017. 
The calculation of beta has been classified based on sector wise from Dhaka Stock Exchange which includes 18 different sectors.
To analyze these betas of 236 companies the concept of fuzzy logic approach has been applied. The following assumptions are-
Assumption 1: Three different membership functions haven been applied-
i. Trapezoidal membership function = The degree of membership of any given “Beta” in the set of “Lower risk”
ii. Sigmoidal membership function = The degree of membership of any given “Beta” in the set of “Market response”
iii. Gaussian membership function= The degree of membership of any given “Beta” in the set of “Higher risk”
Assumption 2:  Reason for choosing three different membership functions
i. Trapezoidal membership function begins first with a horizontal line then moves to downward until it becomes horizontal again. The upper horizontal line presents the value of membership function which is μi = 1 means given the value of ‘Beta’ which is the lowest at absolute level and the downward straight line presents the value of membership function between (0< μi <1) means given the value of ‘Beta’ the more downward the line is, μi= of the ‘Beta’ is. And the lower horizontal line presents the value of membership function which is μi = 0; means given the value of ‘Beta’ which is not lower at all.
ii. Sigmoidal membership function begins initially with a slow value means those given value of market “Beta” lower at risk but also not high in “Market response” then it starts to increase rapidly means those given value of market “Beta” are not lower at all in risk and also have an increasing trend in their “Market response” and the upper level presents a (μi = 1) means in a sector the company with the highest “Beta” is responsive with the highest “Market response”. 
iii. gaussian membership function which is a bell shaped curve has the height of the curve's peak which presents the highest risk given the value of market “Beta” then the width of the curve presents the degree of membership of any given “Beta” in the set of “Higher risk” and how they are close to the peak point of “Highest risk”.
Assumption 3:
μA : X → [0, 1]
μB : X → [0, 1]
μC : X → [0, 1]

μA, μB and μC = The membership function of set A,B and C.
X{x1, x2, x3………xN} universal set = Sector-wised beta of each company of Dhaka Stock Exchange.
Subset (A) = xi ∈ A. for i= 1………n. (Those betas falls in the degree of “Lower risk”)
Subset (B)= xi ∈ B. for i= 1………n. (Those betas falls in the degree of “Market response”)
Subset (C) = xi ∈ C. for i= 1………n. (Those betas falls in the degree of “Higher risk”)
Assumption 4: For syntactical constructors-
[x, μA(x) ∈ A]
A = μ1/x1 + μ2/x2 + ··· + μn/xn,
[x, μB(x) ∈ B]
B = μ1/x1 + μ2/x2 + ··· + μn/xn,
[x, μC(x) ∈ C]
C = μ1/x1 + μ2/x2 + ··· + μn/xn,
A ∪ B ∪ C = Given beta, the degree of membership in the set of “Lower risk”, in the set of “Market response”, and in the set of “Higher risk”.
C ∪ B ∪ A =Given beta, the degree of membership in the set of “Higher risk”, in the set of “Market response”, and in the set of “Lower risk”.
The analysis of Beta using the fuzzy logic and graphical presentation:
Bank Industry:


Table 1: Beta & Degree of membership value of bank industry
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Figure 1: Bank Industry

Cement Industry: 

 
Table 2: Beta & Degree of membership value of cement industry
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Figure 2: Cement Industry
Ceramic Industry:

 
Table 3: Beta & Degree of membership value of ceramic industry
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Figure 3: Ceramic Industry
Engineering Industry:

 
Table 4: Beta & Degree of membership value of engineering industry
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Figure 4: Engineering Industry





Financial Industry:


Table 5: Beta & Degree of membership value of financial industry
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Figure 5: Financial Industry













Insurance Industry:


Table 6: Beta & Degree of membership value of insurance industry
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Fig 6: Insurance Industry








Food & Allied Industry:



Table 7: Beta & Degree of membership value of food & allied industry
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Figure 7: Food & Allied Industry
Jute Industry:


Table 8: Beta & Degree of membership value of jute industry
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Figure 9: Jute Industry

Fuel & Power Industry:


Table 9: Beta & Degree of membership value of fuel & Power industry
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Figure 10: Fuel & Power Industry
IT Industry:


Table 10: Beta & Degree of membership value of IT industry
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Figure 10: IT Industry
Pharmaceuticals Industry:


Table 11: Beta & Degree of membership value of pharmaceuticals industry
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Figure 11: Pharmaceuticals Industry



Services & Real estate Industry:


Table 12: Beta & Degree of membership value of services & real estate industry
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Figure 12: Services & Real estate Industry
Tannery Industry:


Table 13: Beta & Degree of membership value of tannery industry
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Figure 13: Tannery Industry
Telecommunication Industry:


Table 14: Beta & Degree of membership value of telecommunication industry
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Figure 14: Telecommunication Industry

Textile Industry:


Table 15: Beta & Degree of membership value of textile industry
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Figure 15: Textile Industry

Travel & Leisure Industry:


Table 16: Beta & Degree of membership value of travel & leisure industry

[image: ]
Figure 16: Travel & Leisure Industry
Miscellaneous Industry:

 
Table 17: Beta & Degree of membership value of miscellaneous industry
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Figure 17: Miscellaneous Industry

Paper & Printing Industry:


Table 18: Beta & Degree of membership value of paper & printing industry
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Figure 18: Paper & Printing Industry

Discussion and Conclusion:
The study has elicited a momentous outcome about the market stock beta on membership function which takes all the intermediate values between 0 and 1. Among the 18 selected sectors “Jute Industry” is the one company achieved zero beta and also 0 in value in respect to lower risk and higher risk with 0 market response meaning has an adverse relationship with the market response. Where in the “Financial Industry” among the 18 different sectors got three companies with the highest beta 1.6 i.e. in value on membership function with a zero lower risk and with an absolute value one in market response with a higher risk. Out of 18 different sectors half of companies of “Bank industry”, “Financial Industry” and “Insurance Industry” got the value of beta more than 1. And their market responses with higher risk ranged from.64 to1 in value on membership function. Where Out of 18 different sectors two-third companies of “Engineering Industry”, “Food & Allied Industry”, “Fuel and power Industry”, “Pharmaceuticals Industry”, “Textile Industry” and “Miscellaneous Industry” got the value of beta lower than 1. And their market responses in respect to both lower and higher risk ranged from 0 to .9 in value on membership function.
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		Active F.		0.7		0		0.62		0.02

		ACI F.		0.8		0		0.78		0.06

		Orion I.

		AFC Argo		0.9		0		0.88		0.15

		Global H.		1		0		0.94		0.3

		Orion P.		1.2		0		0.97		0.73

		GSK		1.3		0		0.99		0.92

		Salvo C.		1.4		0		1		1
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Stocks Beta Low.risk Mar.respHigh.risk

Saif P. 0.3 0.7 0.07 0

Samorita  0.5 0.24 0.26 0

Eastern H. 0.6 0 0.43 0.01

Summit A. 1.4 0 1 1

Degree of membership

Services &  Real 

Estate Industry
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		Services &  Real Estate Industry				Degree of membership

		Stocks		Beta		Low.risk		Mar.resp		High.risk

		Saif P.		0.3		0.7		0.07		0

		Samorita 		0.5		0.24		0.26		0

		Eastern H.		0.6		0		0.43		0.01

		Summit A.		1.4		0		1		1
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Bata Shoe 0.3 0.62 0.06 0

Apex Foot 0.5 0.21 0.44 0

Apex Tannery 0.8 0 0.97 0.59

Legacy Foot 0.9 0 1 1

Degree of membership Tannery Industry


Microsoft_Excel_Worksheet13.xlsx
Sheet1

		Tannery Industry				Degree of membership

		Stocks		Beta		Low.risk		Mar.resp		High.risk

		Bata Shoe		0.3		0.62		0.06		0

		Apex Foot		0.5		0.21		0.44		0

		Apex Tannery		0.8		0		0.97		0.59

		Legacy Foot		0.9		0		1		1
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BD Submarine

GP

Degree of membership

Telecommunication 

Industry

0.9 0 1 1
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		Telecommunication Industry				Degree of membership

		Stocks		Beta		Low.risk		Mar.resp		High.risk

		BD Submarine		0.9		0		1		1

		GP
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Stocks Beta Low.risk Mar.respHigh.risk

StyleCraft 0.1 1 0.02 0

Matin Ship. 0.2 0.94 0.04 0

Far East

Hamid F.

Hwa W.

Mozaffar

Square T.

Tung Hai

Paramount T. 0.5 0.24 0.26 0

Al-Haj

Desh G.

Envoy T.

FamilyTex

Malek S.

Rahim T.

ZahinTex

Altex

Apex S.

H.R. Tex

Makson S.

Matro S.

Mithun

Saiham T.

Anlimayarn

The dacca

R.N. Spin

Saiham C.

Delta Spin

Prime Tex

Argon D.

Sonargaon T.

Generation N. 0 0.97 0.51

Tallu Spin

Safko Spin 1.2 0 0.99 0.74

CMC Kamal T. 1.4 0 1 1

0 0.88 0.15

0 0.94 0.3

0 0.62 0.02

0 0.78 0.06

0.4

0.6

0.7 0.07 0

0 0.15 0.46

0 0.43 0.01
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		Textile Industry				Degree of membership

		Stocks		Beta		Low.risk		Mar.resp		High.risk

		StyleCraft		0.1		1		0.02		0

		Matin Ship.		0.2		0.94		0.04		0

		Far East		0.3		0.7		0.07		0

		Hamid F.

		Hwa W.

		Mozaffar		0.4		0.46		0.15		0

		Square T.

		Tung Hai

		Paramount T.		0.5		0.24		0.26		0

		Al-Haj		0.6		0		0.43		0.01

		Desh G.

		Envoy T.

		FamilyTex

		Malek S.

		Rahim T.

		ZahinTex

		Altex		0.7		0		0.62		0.02

		Apex S.

		H.R. Tex

		Makson S.

		Matro S.

		Mithun

		Saiham T.

		Anlimayarn		0.8		0		0.78		0.06

		The dacca

		R.N. Spin

		Saiham C.

		Delta Spin		0.9		0		0.88		0.15

		Prime Tex

		Argon D.		1		0		0.94		0.3

		Sonargaon T.

		Generation N.		1.1		0		0.97		0.51

		Tallu Spin

		Safko Spin		1.2		0		0.99		0.74

		CMC Kamal T.		1.4		0		1		1
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The Penin 0.4 0.44 0.33 0

United Air 0.9 0 0.94 0.27

Unique H. 1.2 0 1 1

Degree of membership

Travel & Leisure 

Industry
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		Travel & Leisure Industry				Degree of membership

		Stocks		Beta		Low.risk		Mar.resp		High.risk

		The Penin		0.4		0.44		0.33		0

		United Air		0.9		0		0.94		0.27

		Unique H.		1.2		0		1		1
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Stocks Beta Low.risk Mar.respHigh.risk

Savar R. 0 0 0 0

Aman F. 0.1 1 0.003 0

Berger P. 0.3 0.75 0.01 0

Usmania 0.4 0.5 0.03 0

Miracle 0.7 0 0.21 0.01

Aramit L.

Sinobangla

GQ Ball P. 0.9 0 0.56 0.09

BD Ship 1.1 0 0.86 0.31

0.8

Degree of membership

Miscellaneous 

Industry

0 0.37 0.04
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		Miscellaneous Industry				Degree of membership

		Stocks		Beta		Low.risk		Mar.resp		High.risk

		Savar R.		0		0		0		0

		Aman F.		0.1		1		0.003		0

		Berger P.		0.3		0.75		0.01		0

		Usmania		0.4		0.5		0.03		0

		Miracle		0.7		0		0.21		0.01

		Aramit L.		0.8		0		0.37		0.04

		Sinobangla

		GQ Ball P.		0.9		0		0.56		0.09

		BD Ship		1.1		0		0.86		0.31

		BD Exp Imp		1.5
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Khulna P. 0.4 0.38 0.88 0

Hakkani P. 0.6 0.0002 1 0.01

Degree of membership

Paper & Printing 
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		Paper & Printing Industry				Degree of membership

		Stocks		Beta		Low.risk		Mar.resp		High.risk

		Khulna P.		0.4		0.38		0.88		0

		Hakkani P.		0.6		0.0002		1		0.01
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Stocks Beta Low.risk Mar.respHigh.risk

Eastern

Pubali

Dutch Ban

Bank Asia

ICB Islamic

Mercentile

Brac 0.8 0 0.78 0.06

Jamuna

Prime

South East

Trust

Social islamic

NCC

Dhaka

Al Arafa

City

Premier

Uttara

Fast.S.I.B

National

One

Rupali

Standard

UCB

AB 1.3 0 0.993 0.92

Exim 1.4 0 1 1

Degree of membership

0.6

Bank Industry

1

1.1 0 0.97 0.51

0.43 0 0.002

0 0.62 0.024

0 0.99 0.73 1.2

0.7

0.9 0 0.88 0.15

0 0.94 0.3
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		Bank Industry				Degree of membership

		Stocks		Beta		Low.risk		Mar.resp		High.risk

		Eastern		0.6		0.43		0		0.002

		Pubali

		Dutch Ban		0.7		0		0.62		0.024

		Bank Asia

		ICB Islamic

		Mercentile

		Brac		0.8		0		0.78		0.06

		Jamuna		0.9		0		0.88		0.15

		Prime

		South East

		Trust

		Social islamic

		NCC		1		0		0.94		0.3

		Dhaka

		Al Arafa

		City

		Premier

		Uttara		1.1		0		0.97		0.51

		Fast.S.I.B

		National

		One		1.2		0		0.99		0.73

		Rupali

		Standard

		UCB

		AB		1.3		0		0.993		0.92

		Exim		1.4		0		1		1






