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Executive Summary

From the moment when I have chosen “Finance” as my major course, I have severe attraction to the capital market. To complete the BBA program at United International University, it is a requisite for a student of a BBA program at that he or she has to complete an internship in an organization. However, in lieu of doing internship, a student of United International University can do “project.” I have chosen project instead of internship, because I found that I cannot do extensive research work on capital market of Bangladesh if I do internship. That is why; after consulting with my supervisor, I have decided to do “Project” instead of internship.
I have chosen a very unique topic for my project work. My research topic is extremely important for the investors of the DSE since there was no study on how to make a fully diversified portfolio in the perspective of the DSE. The investors of our country lose huge capital every year. If they can manage their portfolio risk, then such miserable scenario might not to be seen. 
My first, in fact main objective of the project work was to find out how many securities an investor of the DSE needs to create a fully diversified portfolio. To do so, I have taken dividend adjusted price of 271 securities listed in the DSE from January 2013 to December 2017. I have calculated monthly returns of the securities. Then, with securities’ monthly returns, 30 portfolios have been created where there were 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 25, 30, 35, 40 securities. To create portfolio, I have taken the help of online random number generator. 
I have created total 420 portfolios. The average return of 420 portfolios & standard deviation of each portfolio’s average return have been calculated. Then average of those standard deviations has been calculated. It is found that standard deviation is significantly decreased when more & more securities are added in the portfolio. Finally, it is found that at least 20 securities are needed to make a fully diversified portfolio in the perspective of the DSE. 
Moreover, I have shown some ways to manage the systematic risk of portfolio.
 

Contents
Chapter 01: Introduction	1
1.1 Rationale of the Project	2
1.2 Objective of the Report	2
1.3 Scope	3
1.4 Selection of the Topic	3
1.5 Identifying Data Sources:	3
1.6 Findings of the Study	4
1.7 Limitations	4
1.8 Structure of the Report	4
Chapter 2:Overview of the Dhaka Stock Exchange	5
2.1 History of the Dhaka Stock Exchange	6
2.2 Functions of the Dhaka Stock Exchange:	7
2.2.1 Trading function	7
2.2.2 Other Functions:	7
2.3 Products of the Dhaka Stock Exchange	9
2.4 Management of the Dhaka Stock Exchange:	12
2.5 Markets of the Dhaka Stock Exchange	13
2.6 Sector wise company list of the Dhaka Stock Exchange	14
Chapter 03: Project Report	15
3.1 Abstract:	16
3.2 Introduction	16
3.3 Assumptions	18
3.4 Portfolio Diversification	18
3.5 Statement of Problem	18
3.6 Need of this research	19
3.7 Literature Review	20
3.8 Methodology	21
3.9 Findings	23
Chapter 04: Recommendation & Conclusion	25
4.1 Recommendation	26
4.2 Conclusion	28
Chapter 05 Appendix	29
Table 5.1	30
Table 5.2	31
Table 5.3	32
Table 5.4	33
Table 5.5	34
Chapter 06: References	35























[bookmark: _Toc532038725]Chapter 01: Introduction















[bookmark: _Toc532038726]1.1 Rationale of the Project:
For the development of any country, growth of capital market is badly needed. In many researches it is found that economic growth can be accomplished by increasing the stock market’s size of a country. The more developed a country is, the better the condition of stock market of that country is. In a country where stock market’s rules are friendly to business enterprises, businessmen can easily raise capitals to implement their good business plans. For example, when Bill Gates (one of the founder of Microsoft) wanted to collect money from the NYSE, that stock market provided $24 million to him. If he could not get that $24 millions, then he might not bring “Microsoft” in today’s position. 
So, increasing the size of capital market is very crucial for a country. To do so, number of valuable investors must be increased. However, it is a matter of great regret that number of new investors & volume of transactions of the DSE are decreasing years after years. Why is this happening? This is happened just because stock market’s investors are facing loss day after day. Consequently, some of them totally left the stock market, and some of them become inactive. Potential investors are not coming to the DSE, because they are seeing the miserable condition of the existing investors. This type of miserable situation might not be happened if the investors can reduce their risk. Therefore, it is very necessary to suggest the investors that how they can reduce the risk, because the more the risk will be reduced, the chance of gaining profit will be increased. 

[bookmark: _Toc532038727]1.2 Objective of the Report:

General or Broad Objective:
Behind every action or work, there must be a logic or reason. There might be one or more than one purposes behind every task. The objective of this report is divided into two categories. One is broad objective, and another is specific objective. 
Broad or General Objective:
· To analyze risk management process of both systematic & non-systematic risk for the investors of the DSE
Specific Objective:
1. To identify how many securities are needed to form a fully diversified portfolio
2. To aware the DSE’s investors about the risk management process of their portfolio
3. To let investors know about the benefits of portfolio diversification
4. To find out the amount of monthly market risk or systematic risk of the DSE
5. To recommend investors about the management of systematic risk

[bookmark: _Toc532038728]1.3 Scope:
This project report covers the background & overview of the largest stock exchange of Bangladesh capital market. This report also covers the non-systematic risk management area, which is laid in the DSE’s investors’ portfolio. Systematic risk management area also covered in a limited range.

[bookmark: _Toc532038729]1.4 Selection of the Topic:
Honorable supervisor suggested the topic of the research. Before selecting the topic, a long discussion was conducted with the respected supervisor so that a unique & well-organized project report can be prepared. 

[bookmark: _Toc532038730]1.5 Identifying Data Sources:
All data used in this report, are secondary data. No primary data is used to make this project report. All the data, which were collected to do this research, are completed. No incomplete data is used in this study. Following data were used to prepare this report:
1. Price data of 272 securities listed at the DSE for the period of 2013, 2014, 2015, 2016, 2017
2. Some online materials for literature review purpose 



[bookmark: _Toc532038731]1.6 Findings of the Study:
The culled data has been explored very well. Finding is placed on the basis analysis of the collected data at the end of the chapter 03 of this project report. 

[bookmark: _Toc532038732]1.7 Limitations:
With very heavy-hearted, it has to be declared that there are some limitations of this report. Those some limitations of this report are:
· Price data of all the securities of the DSE were not used in this research.
· Lack of real life experience has acted as a constraint for exploration & inspection of the topic.
· There was no prior study on non-systematic risk management in the perspective of the DSE. Lack of prior research studies on this topic is also a limitation. 


[bookmark: _Toc532038733]1.8 Structure of the Report:
Into following five chapters, this report is parted:
Chapter 01 - Introduction
Chapter 02 - Overview of the DSE: This part contains history & present situation of the DSE.
Chapter 03 - Analysis & Findings (Project Part): In this part, statement of problem, literature review, methodology etc. can be founded. 
Chapter 04 - Recommendation & Conclusion: Some recommendations are provided for all kinds of investors in this chapter.
Chapter 05 - References: It contains all the names of the articles, and website addresses, from which assistance have been taken to prepare this report.
Chapter 06 - Appendix: Details calculations are shown in this chapter.
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[bookmark: _Toc532038735]2.1 History of the Dhaka Stock Exchange:
In Bangladesh, there are two stock exchanges. One is the DSE, and another one is the CSE. The DSE is the largest share market of Bangladesh. In fact, it is the main share market of Bangladesh. 
Formation of the DSE: In 1952, transactions of Pakistani securities were banned in Calcutta Stock Exchange. Consequently, need for a stock exchange in Bangladesh (former East Pakistan) had been emerged. The DSE (former East Pakistan Stock Exchange Ltd) was founded in 1954. It may be surprising information for many people that the DSE is a public limited company. When the DSE was incorporated, its authorized capital was Rs. 300,000. Its price of per share was Rs. 2000. Trading was started formally at the DSE on 1956 even though the DSE was formed in 1954. 
Recognition achieved by the DSE: The DSE has earned some international recognition. The DSE is the member of World Federation of Exchanges since November, 2016.[footnoteRef:1] The DSE also received ISO 9001:2008 certificate on 30th October, 2016. [footnoteRef:2] Recently, the DSE has made Chinese consortium as its strategic partners. This Chinese consortium consists of Shenzhen Stock Exchange & Shanghai Stock Exchange. The DSE received BDT 947 corer from its Chinese Strategic Partner on 3th September 2018. It transferred its 25% shares to the Chinese Consortium (its strategic partner) on 4th September 2018.[footnoteRef:3] [1:  Source: New Age ( http://www.newagebd.net/article/2747/dse-to-get-full-membership-of-wfe-receives-iso-certification )]  [2:  Source: Website of Dhaka Stock Exchange]  [3:  Source: https://www.dsebd.org/dseglance.php ] 

 Legal Bindings of the DSE: As it is a public limited company, its activities are regulated by Company Act 1994. Besides, there are Securities and Exchange Ordinance - 1969, & Securities & Exchange Commission Act – 1993 to control the DSE’s day to day activities & any kind of decision making activities. 
There are 25 members in the board of directors of the DSE. Among 25 members, 12 are elected via direct election from the DSE’s shareholders. There are 250 shareholders of the DSE. In status, the other 13 members of board are ex-officio.

[bookmark: _Toc532038736]2.2 Functions of the Dhaka Stock Exchange: 
[bookmark: _Toc532038737]2.2.1 Trading function 
It is the most important function performed by the DSE. All over the world, stock exchanges set up electronic trading system, because technology ensures satisfaction in customer services. Transparency & timeliness are also assured by the technology in customer service. Realizing this fact, Automated Trading System was introduced by the DSE in 1998. The DSE has upgraded its automated trading system in different periods of time.[footnoteRef:4] From 10.30 AM to 2.30 PM is the DSE’s trading period. [4:  https://bdnews24.com/technology/2005/08/20/dse-upgrades-automated-trading-system1 ] 


[bookmark: _Toc532038738]2.2.2 Other Functions:
Helping business entities to raise fund: The DSE helps any business organization into two ways. 
i. Listing companies: The DSE lists a company in the exchange to sell its share to the general public (general investors), & institutional investors, & foreign investors. Thus an enterprise can raise its fund easily.
ii. Listing financial securities: The DSE helps to sell mutual funds, & treasury bills. If a company is not public limited company, it can still collect money from the investors through selling mutual funds.  For example, PHP mutual fund, ICB AMCL First Agrani Bank Mutual Fund, ICB AMCL Sonali Bank Limited 1st Mutual Fund etc. Though Sonali Bank, agrani Bank, & PHP Company are not public limited company (i.e. listed company), they still collected money from investors with the co-ordination of the DSE. 
Protecting the investors: Era after era, the DSE is formulating various rules to protect the interest of investors; e.g. the DSE corroborated Investors Protection Fund Regulations in 1999, & updated this regulation in 2014. Besides, the DSE observes all securities’ price. If the DSE sees that price of a security increases by 10% in a day, then the DSE blocks the transaction of that security. The DSE does so protect the investors. Moreover, the DSE arranges many seminars & training programs to aware the investors. For example, every week the DSE arranges “weekly investors’ awareness program.” Anyone potential & general investor can participate into this program only at a cost of BDT 100. 
Observing & checking activities of public limited companies: The DSE sends notice to the companies if their share prices increases abnormally. The DSE also forces companies to disclose price sensitive information. If a listed company fails to arrange “Annual General Meeting” in three consecutive years, then the DSE may delist that company. Again, a company may be sent to OTC market if it gives no dividend in three consecutive years. 
Contribution to Economic Growth: For economic development, we need real assets such as land, buildings, equipments, machineries etc. For buying real assets money must be collected by selling financial assets. To do so, financial market is needed. So, there is a direct link between the size of financial market & the development of the economy. Microsoft Company got the chance to expand their business because financial market (NYSE) gave them $24 millions. Now its market capitalization is bigger than the amount of GDP of Bangladesh. The DSE is also helping the companies to expand their businesses. As a result, more opportunity for employment is being created. 
Transfer of shares outside trading system: In the previous page, the DSE’s trading function is discussed, through this trading function the ownership of securities are transferred. However, shares can be transferred outside the trading system. Again, the DSE coordinates in this case. As per the DSE’s listing regulation 47, brokerage house transfers shares outside trading system.
Grievance cell: An investor can complain against issuer of listed companies. Investors can also complain against TREC Holder Company of the DSE. There is complaining form in the website of the DSE. By filing up that form, an investor can send complain to the DSE.[footnoteRef:5]  [5:  https://www.dsebd.org/complaintCell_TREC_d.php ] 

Market Surveillance: The DSE remains all times alert to prevent any illegal activities like gambling in the share market. If the DSE finds any illegal activity in the market, then it takes action against that activity; e.g. on July 2018, the DSE delisted two companies. Analysts treated this action of the DSE as a caution against gamblers.[footnoteRef:6] [6:  https://www.thedailystar.net/news/law-our-rights/the-delisting-suspension-trading-shares-and-the-regulators-1623559 ] 

The DSE publishes monthly review that contains basic information like EPS, P/E Ratio of the listed companies. The DSE also monitors the quality of audit reports of the listed securities. Thus, the DSE is performing a lot of activities to protect the interest of its stakeholders. 



[bookmark: _Toc532038739]2.3 Products of the Dhaka Stock Exchange[footnoteRef:7]: [7:  https://www.dsebd.org/products_of_dse.php ] 

Equity: At present, the following equity instruments are traded in the DSE:
a. Shares: Common shares & right shares are traded on the DSE. There is no preferred share in the DSE. However, right shares belonging to directors are not tradable for one year from IPO date. 
b. Mutual Funds: Only close-ended mutual funds are traded on the DSE. Open ended mutual funds are not traded on the DSE. A custodian maintains all assets of a listed mutual fund of the DSE. Usually ICB perform the duty of custodian of mutual funds of the DSE. Every week asset managers (usually asset management companies) disclose NAV of mutual funds  on a national newspaper like Financial Express. 
Debt: Up to October 28, 2018 following debt instruments are traded on the DSE: 
a. Coporate Bonds:  Up to 28th October, 2018 there is only one corporate bond listed in the DSE. The name of that corporate bond is “IBBL Mudaraba Perpetual Bond.” Since it is a perpetual bond, so there is no maturity period of the bond. This bond is issued for raising fund so that IBBL can meet the capital adequacy ratio. 
b. Treasury Bonds: There is no treasury bond, which is issued by Bangladesh Bank (Bangladesh’s central bank) is not listed at the DSE. Maturities of these bonds are usually 5 to 20 years. Rate of coupon of these bonds vary from 8.5% to 13%. Such bond’s trading fee is fixed; trading fee is BDT 50 per transaction. Settlement period if T+0.
c. Debentures: Though all debentures of the DSE are matured, nevertheless they are listed in the exchange for the sake of some incomplete legal procedures. Like treasury bonds, transaction fee of debenture is BDT 50, and it is fixed at per transaction. Its settlement period is T+2. Interest rate of debentures listed on the DSE is both variable & fixed. Unlike, corporate bonds, only listed company can issue debenture. 
In future, number of products of the DSE will be increased. There is a product & market development department at the DSE. This department is relentlessly working to bring new products in the exchange to meet the demand of the investors. Some future products of the DSE are discussed in the following:
i. Exchange Traded Fund (ETF): ETF is like mutual fund. However, there are some differences between the characteristics of ETF & the characteristics of Mutual Fund. Like shares, Exchange Traded Funds are traded throughout the trading hours, but Mutual Funds are traded only at the end of the trading hour (that is at end of the day). ETFs follow an index like DS30 index, DSES index etc. As a result, operating cost of Exchange Traded Fund is lower than operating cost of Mutual Fund. Launching of Exchange Traded Fund is on the final stage. May be very soon, it will be launched.[footnoteRef:8]  [8:  https://www.dsebd.org/picture_gallery/Major%20Events_201513.pdf ] 

ii. Sukuk: It is a product that is shariah compliant. Sukuk is considered as quickest growing Islamic investment instrument.[footnoteRef:9] It is alternative of western debt instrument. As interest is prohibited in Islamic Law, an Islamic certificate (Sukuk) is created. The main difference is that bondholders do not own any portion of the company’s assets, but holders of Sukuk get partial ownership of the assets purchased by their given money. The similarity is that in case of both bond & Sukuk. The issuer must make promise to buy back the bond (Sukuk) in the future at par value. The government of Bangladesh is working on launching Sukuk.[footnoteRef:10]  [9:  https://www.dhakatribune.com/uncategorized/2014/04/17/sukuk-the-fastest-growing-islamic-investment-instrument ]  [10:  http://lankabd.com/dse/stock-market/news/Govt-working-to-launch-Sukuk,-says-BB-official?storyId=61651 ] 

iii. Real Estate Investment Trust (REITs): Our neighboring country India’s Security & Exchange commission (SEBI) has approved setting up REITs on August 2014.[footnoteRef:11] So, in near future, we may see REITs in our country too. REIT mainly refers to real-estate companies, which own commercial real-estate like office and apartment buildings, warehouses, shopping centers, & hotels.  [11:  http://lankabd.com/dse/stock-market/news/SEBI-approves-establishing-REITs?storyId=23735 ] 

iv. Derivatives: Derivative refers to a financial asset. Value of derivative is derived from the underlying asset. Mainly it is used to minimize risk, but it can be used for speculative purpose as well. There are several types of derivatives. Some are standardized, and some are customized. Standardized derivatives are traded on organized exchange. Future contract is an example of standardized derivatives. Such derivative is more transparent & more liquid than derivatives those are customized. 
Customized derivatives are traded on OTC market. Forward contracts, swaps etc. are examples of such derivatives. Interestingly, there is a derivative, which can be both standardized & customized. The name of that derivative is options. In Bangladesh, right now some commercial banks like the City Bank Limited, Standard Chartered Bank are selling derivatives to their institutional clients like Square Textile Limited. However, general investors of the DSE cannot use derivatives. In the future, they may get the facility to use derivatives. When they get the chance to use derivative, how can they use it? The answer of this is provided in the recommendation section of this report. Underlying assets of derivative can be stocks, bonds, currency, & commodities etc. Interest rate can be an underlying asset of derivative. Right now, mainly companies involving in the export-import process & multinational companies use derivative. 
[bookmark: _Toc532038740]2.4 Management of the Dhaka Stock Exchange:
The management team of the DSE is very strong. Top level managers of the DSE are very experienced, and their educational background is amazing. Like every well-established public limited company, the DSE has also an organogram. Organization structure of the DSE is shown below:
[image: ]
Source: Database of the DSE
Qualification of CEO[footnoteRef:12]: He/she must have at least 10 years managerial experience, & must have a bachelor degree in business/economics/statistics. [12:  Board and Admin Regulations 2013 ] 

Qualification of CRO[footnoteRef:13]: He or she must be a graduate in law, or business or economics. She or he must have no less than 10 years experience in a managerial position. [13:  Board and Admin Regulations 2013 ] 







[bookmark: _Toc532038741]2.5 Markets of the Dhaka Stock Exchange[footnoteRef:14]: [14:  https://www.dsebd.org/pdf/auto_trade.pdf ] 

Public Market: In this market all investors buy or sell their financial securities on the basis of bid & ask prices. However, a security bought from this market needs at least T+1 or T+9 days to be sold. That is; this market is not a cash market.
Spot Market: Transaction process of this market is same as the public market, but a stock bought from this market can be sold immediately after purchasing. 
Block Market: Block market is for bulk buying & selling. A bid of bulk lot for a certain security shall be at least Tk. 0.5 million at market price unless otherwise fixed by the Council. 
Odd lot market: In this market, odd lot shares (not less than 100 shares in a lot) are traded on automatic matching on the basis of equal quantity and best price (all or none condition).
[bookmark: _Toc532038742]2.6 Sector wise company list of the Dhaka Stock Exchange:
There are 22 industries’ financial securities are traded on the DSE. The following securities are traded at the DSE up to 01 September, 2018:
	Number
	Name of the Industry
	Quantity

	1
	Bank
	30

	2
	Cement
	7

	3
	Ceramics Sector
	5

	4
	Corporate Bond
	1

	5
	Debenture
	8

	6
	Engineering
	36

	7
	Financial Institutions
	23

	8
	Food & Allied
	17

	9
	Fuel & Power
	19

	10
	Insurance
	47

	11
	IT Sector
	8

	12
	Jute
	3

	13
	Miscellaneous
	13

	14
	Mutual Funds
	37

	15
	Paper & Printing
	3

	16
	Pharmaceuticals & Chemicals
	29

	17
	Services & Real Estate
	4

	18
	Tannery Industries
	6

	19
	Telecommunication
	2

	20
	Textile
	50

	21
	Travel & Leisure
	4

	22
	Treasury Bond
	221


					Total Securities					573









[bookmark: _Toc532038743]Chapter 03: Project Report


[bookmark: _Toc532038744]3.1 Abstract:
The purpose of this research paper is to find out the optimum size of a portfolio for the investors in the DSE. We calculated standard deviation of portfolios with different sizes starting with two to forty five securities. The result shows that there is substantial reduction in standard deviation of portfolios when the size of the portfolio increases. It is recommended that for full diversification an investor should have at least 20 securities in his or her portfolio. 
Keyword: Non-systematic risk, the DSE, monthly standard deviation, fully diversified portfolio


[bookmark: _Toc532038745]3.2 Introduction:
Majority of individuals feel fear to invest in the capital market as there is chance to face loss. In fact, not only in share business but also in all kinds of businesses there is probability of facing loss. The chance or probability of experiencing loss in the business is known as ‘Risk.” 
Total risk of share business = Systematic Risk + Nonsystematic Risk
Systematic Risk: Such risk cannot be eliminated. Such risk is also called market risk. Various natural disasters, unrest in the political environment, adverse move of the interest rate lead to systematic risk. Even if a portfolio manager adds all the listed stocks & bonds of a certain stock exchange into his/her portfolio, then systematic risk won’t be avoided. 
Nonsystematic Risk: Such risk affects only a certain company or companies of a certain industry. Such risk doesn’t have any effect on companies that aren’t within that particular industry. For example, the tragedy of “Rana Plaza” is an example of nonsystematic risk. It only affected the company or companies within the textile & garments industry. It did not the affect other industries like telecommunication industry, IT sector, Pharmaceutical & chemical industry etc. 
Unlike systematic risk, unsystematic risk can be completely eliminated through diversification. 
Diversification: It refers to investing in various sectors rather than investing in only one sector. That is, holding a portfolio that consists of financial securities belong to different industries. Through adding more & more stocks & bonds in a portfolio, nonsystematic risk can be almost eliminated. Unsystematic risk is also known as company specific risk. 
Now, an investor of the DSE may ask that how many securities he/she must hold to get the benefit of diversification. Unfortunately, though uncountable researches were conducted on different aspects of the DSE, no such type of research has been carried out yet by anyone. I am the first individual who takes responsibility to answer this question of investors. 
I have made 360 portfolios, which contain the DSE’s 271 securities from January 2013 to December 2017. These 360 portfolios consist of 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 25, and 30 securities of various industries (in fact all the industries listed at the DSE). Then, I have pop out the average of the monthly returns of 360 portfolios. Then, I have calculated the standard deviations of these averages. Then the average of the standard deviations is calculated. (Details description can be found at methodology part of this report)
From the averages of standard deviations (Table 1.00), it is found that from 20 to 25 securities are required to make a fully diversified portfolio. The standard deviation of monthly returns of 271 securities is 5.435%. The average of standard deviations of 20 & 25 portfolios (each portfolio contains 20 & 25 securities respectively) are 5.87% & 5.73% respectively, which is very close to 5.44%. 







[bookmark: _Toc532038746]3.3 Assumptions:
1. The market is not efficient. That is, the DSE is not an efficient share market. 
2. All investors are risk averse. 


[bookmark: _Toc532038747]3.4 Portfolio Diversification:
Warrant Buffet said, “Don't Put All your Eggs in One Basket.” If an investor invests only in one company’s securities, then he/she will lose all his/her capital if that company becomes bankrupt. For example, from 1990-1999 Enron Corporation was one of the most reputed companies in the United States of America. So, some investors invested all of their capital in shares of Enron (e.g. a 67-year-old person held all of his retirement funds in Enron shares). However, these investors’ stories don’t have a happy ending. On January, 2001 market price per share of Enron Company was US$90, and on January, 2002 Enron’s market price per share fell sown to US$0.00. 
That’s why; many researches were conduct on portfolio diversification. Some said that investors should hold at least 10 shares in the portfolio to make portfolio fully diversified. Some told that investors have to make a portfolio that contains at 100 shares, to get the benefit of portfolio diversification. 


[bookmark: _Toc532038748]3.5 Statement of Problem:
In other countries many researches were conducted to find out how many securities make a fully diversified portfolio. Unfortunately, in Bangladesh there was no such research in the past. So, the problem statement should be “How many securities listed in the DSE make a fully diversified portfolio.”

[bookmark: _Toc532038749]3.6 Need of this research:
As every investor wants to avoid or reduce risk, so an investor should be aware of risk management. As earlier it was mentioned that no investor can eliminate systematic risk, so investor should try to reduce or eliminate the nonsystematic risk. That is, he/she hold a portfolio in which there is no or a very little nonsystematic risk. If risk reduces, then chances of gaining profit increases.
It is heard that a few investors committed suicide (The Daily Star, published on February 3, 2012) as they lost their capital, and many investors became inactive (The Financial Express). Even at present, many investors are facing loss. For example, in March, 2017 the DSE lost about 5 percent, or BDT 19,626 corer, in market capitalization (The Daily Star).This research paper will help all kinds of investors to avoid disastrous investment outcomes as it shows the way of portfolio diversification.











[bookmark: _Toc532038750]3.7 Literature Review:
1. Statman, M. (1987) showed that a borrowing investor needs at least 30 stocks into his/her portfolio to make a well-diversified portfolio, and at least 40 stocks are required for a lending investor to construct a well-diversified portfolio. 
2. Alexeev, V., &Tapon, F. observed that an investor needed to hold 26-39 stocks & 34-52 stocks from 1992 to 2005 & from 1975 to 1991 respectively if he/she wished to reduce diversifiable risk with 90% certainty.
3. Keyzer, O. D., & Schaepmeester, M. D. (2014-2015) found that there are 14 stocks in an optimal diversified portfolio for the S & P Europe 350
4. Benjelloun, H. (2011) revert that a portfolio of 40 to 50 stocks is all, which is required to achieve diversification. He also rejected a study, which claimed that at least 100 stocks are needed to make a portfolio well-diversified. 
5. Lee, S. L., & Byrne, P. J. found groundbreaking evidence those real estate portfolios that contain only a few properties can have very low risk.
6. Solnik, B. H. showed that nonsystematic risk will be substantially reduced if foreign securities as well as domestic common stocks can be included in the portfolio. 
7. Kumar, A., & Goetzmann, W.N. (2001) revealed that an enormous majority of investors of the U.S. capital market are under-diversified. Though they are aware of the benefits of diversification, they use a “naive” diversification strategy. Investors who belong to low income and non-professional categories hold the least diversified portfolios.
8. Evans, J. L. & Archer, S. H. (1968) concluded that 10 or 15 assets are enough to get the maximum benefits from diversification. They also told the portfolio managers not to become overzealous.
9. Gup, B. E. told that if there are nine securities only in a portfolio, then almost all of the non-systematic risk is removed. 
10. Reily, F. & Brown, K. reported that about 90% of the maximum benefit of diversification was derived from portfolios that contained 12 to 18 stocks.  
[bookmark: _Toc532038751]3.8 Methodology:
Up to 21th August, 2018there are 352 securities in the DSE including mutual funds, & excluding treasury bonds. Among 573 securities, 271 securities’ monthly returns from January 2013 to December 2017 were taken to conduct this research. 

I have calculated monthly return using this formula: 
Where Rit is the monthly return of security i of month t and Pit is the price of security i at the end of month t. 
Here, the price is dividend adjusted price. That’s why; I didn’t add Dividend of security i ) for the period t (Dit) with (Pit- Pit-1). 
Variance is calculated by using the following formula:
Variance, σ2 = ∑(X- X̄)2 / (n-1)

Here, 
Pit = Price of the security i at the end of the period 
Pit-1 = Price of the security at the beginning of the period
t is the time period. t = 1 month
So, t is the end of the month & t-1 is the beginning of the month. 
30 portfolios have been created in which there are 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 25, 30, 35, securities. To construct the portfolio, monthly return of the 271 securities were taken, and this return was taken randomly. I have taken help of online random number generator on the internet. 
Then I have calculated the weighted average return of 30 portfolios in which randomly selected securities’ monthly return contains by using the following formula:
Then I have calculated standard deviation of each portfolio’s weighted average return by using the following formula:

 
Then I have calculated average of standard deviation by using this formula: 
Sigma Bar of security j at month t= 
I have also calculated the standard deviation of standard deviations.
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	Number of securities in portfolio
	Average of Standard deviation of monthly portfolio return
	Standard deviation of Standard deviations of monthly portfolio return

	02
	9.80%
	2.34%

	04
	7.82%
	1.51%

	06
	7.16%
	1.11%

	08
	6.92%
	0.77%

	10
	6.47%
	0.59%

	12
	6.15%
	0.64%

	14
	6.11%
	0.41%

	16
	6.09%
	0.68%

	18
	5.89%
	0.43%

	20
	5.87%
	0.41%

	25
	5.73%
	0.31%

	30
	5.66%
	0.32%

	35
	5.62%
	0.31%

	40
	5.56%
	0.32%


Table 1.00
If anyone calculates the average of “standard deviation” of these 30 samples portfolios, in which there contains only 2 securities, then he/she will a large value of standard deviation. From table 1.00, it can be seen that average of “standard deviation” of portfolios that are consist of only two securities is 9.80%. However, from table 3.00, it is found that average of “standard deviation” of portfolios that consist of 4 & 6 securities 7.82% & 7.16% respectively. So, it is clear that if securities’ number is increased in a portfolio, the unsystematic risk is being gradually eliminated. 
From table 3.00, anyone can see that average of “standard deviation” of portfolios that consist of 8, 10 & 12 securities 6.92%, 6.47% & 6.15%respectively. So, again we can see that diversification works; that is, it reduces the nonsystematic risk.

Figure A: Reduction of Risk Non-systematic Risk due to Diversification
I have found that as the number of securities in the portfolio increases, the average value of standard deviation of monthly portfolio return decreases. At one time, the value of “average of standard deviation of monthly portfolio” becomes almost constant. Then no matter how many securities I include in the portfolio, the standard deviation’s value is not reduced significantly.
The value of “average of standard deviation of monthly portfolio” doesn’t become 0.00 as there is market risk that can’t be eliminated through diversification. 

[bookmark: _Hlk510906418]From table 1.00 & figure A, it can be said that 20 to 25 securities are needed to make a fully diversified portfolio.










[bookmark: _Toc532038753]Chapter 04: Recommendation & Conclusion
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4.1 Recommendation:
It is being recommended to any investors of the DSE to hold 20 to 25 securities in his or her portfolio if he or she has wishes to make a fully diversified portfolio. 
Now, one can ask that, “What about the 5% systematic risk, which is laid in the DSE’s all the investors’ portfolio?” The answer is that, systematic risk cannot be eliminated like the unsystematic risk. However, systematic risk can be managed. In the following, some suggestions are given for the management of systematic risk:

· Derivatives: It is a future product of the DSE, which is discusses in the chapter 02 of this report. Derivative is a financial instrument that provides the buyer right to buy & right to sell an underlying asset at a specific future date at a certain price. So, by buying derivative, investors of the DSE can easily buy & sell a certain financial security at a specific price. As a result, their portfolios’ systematic risk will be reduced. However, to buy any derivative, premium or fees must be provided. 
[image: ]


· Hedge Fund: Like derivative, hedge fund is not available in Bangladesh. However, it can be hoped that in future, hedge fund will be introduced into the DSE. The main advantage of hedge fund is that it can make money regardless of the stock market’s direction. That is, it can provide return in a market bearish market. So, investors will remain safe at the time of stock market crash if they use hedge fund, and thus market risk can be managed.





· Broad Asset Classes: For investors of the DSE, right now it is impossible to create a portfolio that contains broad asset classes, because there is only one corporate bond, no REITs in Bangladesh. Portfolios, in which there are fixed income securities, can provide positive returns throughout the economic cycle. Thus, overall risk of an investor can be managed. 
[image: ]

[bookmark: _Toc532038755]4.2 Conclusion
Risk can come from inaction too. For example, during the press conference to announce NOKIA being acquired by Microsoft, Nokia CEO ended his speech saying this “We did nothing wrong, but somehow we lost.” (Source: An article at www.linkedin.com). And inaction was the main reason of Nokia’s business failure. That is they did nothing for research & development for their product. They switched to android when it was too late.
In the same way, if the investors do nothing to eliminate risk, then their chances of facing losses will be increased. So, this research paper will help individual investors, institutional investors, & portfolio managers a lot to eliminate the nonsystematic risk. 
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	Portfolio consists of 2 shares
	Portfolio consists of 4 shares
	Portfolio consists of 6 shares

	Samples
	Standard Deviation
	Samples
	Standard Deviation
	Samples
	Standard Deviation

	1
	0.096020305
	1
	0.078212619
	1
	0.062370811

	2
	0.121450137
	2
	0.080437743
	2
	0.073058558

	3
	0.095566529
	3
	0.0574245
	3
	0.068449798

	4
	0.09426249
	4
	0.08420653
	4
	0.079642496

	5
	0.100137517
	5
	0.078339384
	5
	0.072551826

	6
	0.064414373
	6
	0.069692489
	6
	0.064022094

	7
	0.076845339
	7
	0.058615059
	7
	0.065039937

	8
	0.106778004
	8
	0.062179299
	8
	0.065128029

	9
	0.093636542
	9
	0.062200813
	9
	0.088331659

	10
	0.067887222
	10
	0.110170289
	10
	0.070395763

	11
	0.051623915
	11
	0.097667175
	11
	0.064169626

	12
	0.064811958
	12
	0.073723629
	12
	0.061603

	13
	0.150637809
	13
	0.077053431
	13
	0.066364742

	14
	0.101598415
	14
	0.079351713
	14
	0.073114278

	15
	0.102292519
	15
	0.054826781
	15
	0.076984272

	16
	0.129758787
	16
	0.064591631
	16
	0.07260516

	17
	0.129836185
	17
	0.087283391
	17
	0.054367821

	18
	0.106427967
	18
	0.059440635
	18
	0.067585187

	19
	0.097001969
	19
	0.060734457
	19
	0.072951622

	20
	0.081650516
	20
	0.081361235
	20
	0.072007181

	21
	0.091331069
	21
	0.085394054
	21
	0.068627186

	22
	0.081322361
	22
	0.067283984
	22
	0.079145462

	23
	0.094271107
	23
	0.094776805
	23
	0.0802056

	24
	0.128721563
	24
	0.07166638
	24
	0.068720918

	25
	0.066016441
	25
	0.091356202
	25
	0.0928512

	26
	0.10384247
	26
	0.071871273
	26
	0.110081679

	27
	0.100606826
	27
	0.110407734
	27
	0.069000193

	28
	0.104882943
	28
	0.09312399
	28
	0.064670607

	29
	0.094473993
	29
	0.090943628
	29
	0.071228719

	30
	0.141128906
	30
	0.090549938
	30
	0.053210498
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	Portfolio consists of 8 shares
	Portfolio consists of 10 shares
	Portfolio consists of 12 shares

	Samples
	Standard Deviation
	Samples
	Standard Deviation
	Samples
	Standard Deviation

	1
	0.06827941
	1
	0.055777667
	1
	0.060062792

	2
	0.068788659
	2
	0.070097347
	2
	0.060393092

	3
	0.059290134
	3
	0.063450815
	3
	0.063726798

	4
	0.080225308
	4
	0.06025975
	4
	0.058151955

	5
	0.075992258
	5
	0.058202803
	5
	0.068951007

	6
	0.07274091
	6
	0.065853488
	6
	0.061270963

	7
	0.071443998
	7
	0.058106574
	7
	0.056532283

	8
	0.069241694
	8
	0.065422953
	8
	0.051317193

	9
	0.068122367
	9
	0.064348155
	9
	0.062799131

	10
	0.067282219
	10
	0.071334444
	10
	0.056568297

	11
	0.069793213
	11
	0.060068174
	11
	0.072116234

	12
	0.059846331
	12
	0.062804705
	12
	0.063245666

	13
	0.059106234
	13
	0.069434363
	13
	0.065355915

	14
	0.069689387
	14
	0.050964604
	14
	0.058362616

	15
	0.060064582
	15
	0.068510256
	15
	0.084523525

	16
	0.057045072
	16
	0.065998762
	16
	0.054482995

	17
	0.07462801
	17
	0.066427375
	17
	0.05932957

	18
	0.091442295
	18
	0.072524109
	18
	0.060609506

	19
	0.0791437
	19
	0.066940659
	19
	0.062499863

	20
	0.066804953
	20
	0.071246415
	20
	0.064170745

	21
	0.077435477
	21
	0.061198593
	21
	0.055903877

	22
	0.069508814
	22
	0.063719322
	22
	0.059508691

	23
	0.065569603
	23
	0.063149231
	23
	0.05678282

	24
	0.070181941
	24
	0.062077501
	24
	0.059883696

	25
	0.06160274
	25
	0.056792816
	25
	0.065550927

	26
	0.059879938
	26
	0.071642599
	26
	0.059849518

	27
	0.073325778
	27
	0.066677842
	27
	0.066796954

	28
	0.060660989
	28
	0.059451017
	28
	0.066422211

	29
	0.07065324
	29
	0.078347219
	29
	0.053731924

	30
	0.076840056
	30
	0.070981766
	30
	0.056390295
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	Portfolio consists of 14 shares
	Portfolio consists of 16 shares
	Portfolio consists of 18 shares

	Samples
	Standard Deviation
	Samples
	Standard Deviation
	Samples
	Standard Deviation

	1
	0.065788272
	1
	0.061198094
	1
	0.054700699

	2
	0.055018296
	2
	0.058042958
	2
	0.058608968

	3
	0.065427419
	3
	0.060793228
	3
	0.060046806

	4
	0.061256069
	4
	0.06274945
	4
	0.064125842

	5
	0.058580115
	5
	0.064694802
	5
	0.052631654

	6
	0.053323284
	6
	0.061236903
	6
	0.064944783

	7
	0.059679285
	7
	0.073060389
	7
	0.059520086

	8
	0.062904702
	8
	0.064073579
	8
	0.065583114

	9
	0.064607298
	9
	0.063245843
	9
	0.062637823

	10
	0.0662783
	10
	0.055831346
	10
	0.063806018

	11
	0.057624609
	11
	0.064285932
	11
	0.052262599

	12
	0.065268599
	12
	0.055932895
	12
	0.062226884

	13
	0.062038404
	13
	0.066078453
	13
	0.051128301

	14
	0.054355832
	14
	0.057088401
	14
	0.057053183

	15
	0.065549109
	15
	0.06613832
	15
	0.06030538

	16
	0.062927394
	16
	0.066457699
	16
	0.060861045

	17
	0.063261196
	17
	0.058828371
	17
	0.059512346

	18
	0.056101582
	18
	0.068678502
	18
	0.053365033

	19
	0.05467142
	19
	0.054826577
	19
	0.058870071

	20
	0.062984961
	20
	0.065022762
	20
	0.058586579

	21
	0.064741781
	21
	0.050536806
	21
	0.052950553

	22
	0.053266402
	22
	0.04989024
	22
	0.06255301

	23
	0.065844867
	23
	0.04947549
	23
	0.058637907

	24
	0.060464587
	24
	0.0644726
	24
	0.06713028

	25
	0.064916749
	25
	0.058757428
	25
	0.062204408

	26
	0.061505246
	26
	0.078796023
	26
	0.057407867

	27
	0.058529597
	27
	0.052403464
	27
	0.051778448

	28
	0.062740114
	28
	0.062442628
	28
	0.059047646

	29
	0.063642329
	29
	0.060452855
	29
	0.058739029

	30
	0.060278912
	30
	0.050220972
	30
	0.057003684
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	Portfolio consists of 20 shares
	Portfolio consists of 25 shares
	Portfolio consists of 30 shares

	Samples
	Standard Deviation
	Samples
	Standard Deviation
	Samples
	Standard Deviation

	1
	0.06246217
	1
	0.059962992
	1
	0.058435429

	2
	0.057527396
	2
	0.05799826
	2
	0.055458184

	3
	0.059187567
	3
	0.05799826
	3
	0.058483108

	4
	0.054472299
	4
	0.054097019
	4
	0.060934497

	5
	0.05597596
	5
	0.052691903
	5
	0.05535383

	6
	0.063372236
	6
	0.058222663
	6
	0.053018763

	7
	0.061077897
	7
	0.053667508
	7
	0.058472234

	8
	0.061725323
	8
	0.052597557
	8
	0.063359917

	9
	0.060471933
	9
	0.063586897
	9
	0.056825098

	10
	0.057314347
	10
	0.053460819
	10
	0.05219081

	11
	0.054499282
	11
	0.049926373
	11
	0.055387858

	12
	0.052614527
	12
	0.06042159
	12
	0.05627622

	13
	0.057439955
	13
	0.059038207
	13
	0.050178323

	14
	0.064861392
	14
	0.054513869
	14
	0.060161979

	15
	0.056871071
	15
	0.061168355
	15
	0.05416886

	16
	0.062593268
	16
	0.058284763
	16
	0.061063244

	17
	0.066153416
	17
	0.060742007
	17
	0.055288574

	18
	0.062266792
	18
	0.057792019
	18
	0.062353813

	19
	0.050403121
	19
	0.057306245
	19
	0.052711742

	20
	0.061543797
	20
	0.055311214
	20
	0.054567366

	21
	0.055435624
	21
	0.054670806
	21
	0.053789739

	22
	0.054787408
	22
	0.058492441
	22
	0.058346206

	23
	0.059304711
	23
	0.059832224
	23
	0.052386901

	24
	0.061076686
	24
	0.059783809
	24
	0.059087236

	25
	0.055489033
	25
	0.055336431
	25
	0.054364303

	26
	0.063578583
	26
	0.057692928
	26
	0.054729344

	27
	0.059673021
	27
	0.057859223
	27
	0.055134728

	28
	0.05741252
	28
	0.05878987
	28
	0.059383191

	29
	0.050282378
	29
	0.057597554
	29
	0.057731801

	30
	0.060844424
	30
	0.061067842
	30
	0.058635387
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	Portfolio consists of 35 shares
	Portfolio consists of 40 shares

	Samples
	Standard Deviation
	Samples
	Standard Deviation

	1
	0.056744952
	1
	0.059813668

	2
	0.05851537
	2
	0.060385803

	3
	0.048896483
	3
	0.052019969

	4
	0.055308768
	4
	0.054132345

	5
	0.055282594
	5
	0.057622574

	6
	0.059126373
	6
	0.057993288

	7
	0.059180107
	7
	0.059284892

	8
	0.051445832
	8
	0.057584016

	9
	0.049471629
	9
	0.058701883

	10
	0.056384792
	10
	0.0494656

	11
	0.051722856
	11
	0.053374726

	12
	0.059685559
	12
	0.05469227

	13
	0.059429777
	13
	0.054068882

	14
	0.055548792
	14
	0.052122651

	15
	0.055327793
	15
	0.051280143

	16
	0.054186533
	16
	0.051333372

	17
	0.050858516
	17
	0.049971587

	18
	0.05828964
	18
	0.054483758

	19
	0.057331946
	19
	0.058207772

	20
	0.057938233
	20
	0.057228862

	21
	0.058321699
	21
	0.057907638

	22
	0.057123572
	22
	0.060203889

	23
	0.056860161
	23
	0.058299572

	24
	0.058742812
	24
	0.052485703

	25
	0.055554716
	25
	0.060264953

	26
	0.059656129
	26
	0.057012028

	27
	0.059681732
	27
	0.054593454

	28
	0.053729148
	28
	0.055292607

	29
	0.05798689
	29
	0.053941914

	30
	0.057178692
	30
	0.054874719
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