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ABSTRACT 

 Diversification has been used extensively by both investors and portfolio managers. At the same 

time search for the optimum size of portfolio continues. It is worth noting that only if the theory of 

diversification holds good, the probe for an ideal portfolio size becomes meaningful. Earlier workers 

who probed into this issue have provided contrasting answers and till now there is lack of consent 

amongst the researchers. Some of them concluded that maximum benefit from diversification is derived 

with aggregation of eight to ten securities or fund and on the contrary others opined that at least thirty to 

forty stocks will be required to achieve maximum portfolio diversification. Further previous researchers 

had arrived at conclusions from data extracted from a period, whereby the effect of a Pandemic on 

diversification benefits has not been tested adequately.   Thus the author through this part one of the 

paper and the upcoming part two wishes to probe into these two vital areas of investment namely; 

whether diversification reap any benefits to the investor and the effect of Pandemic on diversification. 

This empirical study has been conducted in the Indian context drawing data from the Indian mutual fund 

industry.  
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1. Introduction  

“Don’t place all your eggs in a single basket”, is the principle followed by portfolio manager as 

well as naïve investors for decades based on the theory of diversification (Markowitz,1952) . But this 

gives an impression that by just holding a well diversified portfolio an investor can get rid of the 

idiosyncratic risk associated with his portfolio? Or the actual reality is something else? Further if 

diversification is the only way to control the unsystematic part of risk, then what could be the optimum 

portfolio size? In other words what should be the ideal size of an investor’s portfolio beyond which 

diversification benefits are hard to achieve? 

  Investing in the mutual funds have become the best alternative for investors who wish to reap the 

benefits of the capital market especially in a growing economy like India but feel uncomfortable to bear 

the amount of risk involved in direct investment into the stock market. Furthermore majority of the 

investors are also not able to spare the required time for critically following up and managing their 

portfolio owing to other equally important engagements in life. Instead in order to earn good returns 

from their hard earned savings they make use of the services of a Fund Manager whom ‚ they suppose to 

have sufficient expertise in Portfolio Management and on whom they place their trust of getting them an 

attractive return on their investment.  

Investment in mutual funds is expected to provide the following benefits to the investor or the 

unit holders. Firstly the wealth of the investor is managed by professionals having rich experience of 

portfolio creation and wealth management. Secondly they provide diversification benefits. Finally they 

enable the investor to earn a return with the minimum involvement of time and bearing least possible 

risk. 
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The common investor often lacks the sufficient information and conceptual clarity to invest 

directly into the capital market and earn a return from his investment. He relies extensively on advice 

given by his financial advisor and aims to hold a diversified portfolio because of his inherent nature of 

risk avoidance. But whether blind diversification is helpful to an investor has to be empirically tested. 

The common investor keeps on diversifying his portfolio using a technique commonly known as the 1/N 

heuristics or naïve diversification (Lhabitant and Learned 2002) assuming it to be the only way to reduce 

the risk in his investment. 

The returns that can be derived by the portfolio manager are further dependent upon the 

economic conditions prevailing during the entire time horizon. And if the market condition is hit by 

something like the Pandemic which the world has not seen earlier then it is expected to have some effect 

on all types of economic activities (Yunfeng Shang, et al 2021).The first case of the COVID-19 was 

reported in India on 30 January 2020. (https://en.wikipedia.org/wiki/COVID-19_pandemic_in_India). 

This paper being part one of the entire work of the author would present the scenario before the onset of 

the Pandemic. In the next part of the paper namely part two the author proposes to follow same Research 

Methodology on data pertaining to period after the onset of the Pandemic. Both the outcomes shall be 

compared for better understanding of the effect of COVID-19 on the concept of diversification; 

specifically the naïve diversification and the optimum portfolio size etc. 

The performance of the mutual fund is affected by the market conditions if not directly then 

certainly indirectly. This is because of the fact that the money that is raised from the unit-holders who 

are  the investors holding the mutual fund units are parked by the portfolio managers through different 

channels into the market. Some of these instruments include Government T-Bills bonds stock gold 

money market etc. to name a few. Prevailing economic conditions affect the returns that can be derived 

from investments. In an uncertain environment the risk involved in these instruments also increases 

manifold. To make things worse these fund houses have their own operating costs that are also met from 

the returns derived out of investment. As a result the ne return that the unit-holders can redeem is further 

reduced. 

It is believed that with the onset of an economic situation like the Pandemic the unit-holders will 

come under pressure to generate greater amount of returns for the unforeseen future needs. Here both the 

naïve investor as well as the experienced one is expected to use diversification as a safeguard against 

volatility of returns. Therefore in this relation a combined study of diversification effect before and after 

Pandemic becomes relevant.  

This paper tries to simulate the actions of a common investor and test the benefits that he will 

derive by gradually growing his portfolio into a well diversified one by arbitrarily picking mutual funds 

from a population of mutual funds. Further investors based on their previous experience with the 

financial advisor and the AMC (Asset Management Company) are expected to be loyal, hence this study 

focuses on mutual funds from only one Asset Management Company. 

 

2. Scope and Objective  

 In India there are several Mutual Funds both in public sector as well as in private sector.  The 

Association of Mutual Fund of India (AMFI) has categorized these into Bank sponsored, Institutional 

and private sectors.  The first two fall in the public sector. Some examples of the Asset Management 

Companies from the public sector in India include names like the State Bank Of India Mutual Fund the 

LIC Mutual Fund the BOI AXA Mutual Fund and the Unit Trust of India Mutual Fund etc. The public 

sector asset management companies contribute to the extent of 23.44% of the total AUM, and the Unit 

trust of India’s contribution works out to the extent of 5.83% (https://www.amfiindia.com/research-

information/aum-data/average-aum).  

https://en.wikipedia.org/wiki/COVID-19_pandemic_in_India
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This study covers a period of three and a half year starting from 01st April 2012 and ending with 30th 

September 2015 a period where there was no pandemic. The Asset Management Company selected for 

our study is the Unit Trust of India. There are two major reasons for selecting Unit Trust of India for our 

study. Firstly Unit Trust of India is the first Mutual Fund to be introduced in India in 1963(Wikipedia). 

Secondly amongst the public sector players it has a significant amount of AUM (Asset Under 

Management).The study is undertaken with the bellow mentioned objectives- 

1. To empirically test whether equally weighted naïve style of diversification minimizes risk for an 

investor before the onset of the Pandemic. 

2. If diversification benefits are derived through the above mentioned technique, then what should 

be the optimum portfolio size for an investor investing purely in mutual funds? 

 

3. Literature Review  

The issue of how many securities or funds must be included in a portfolio in order to exhaust the 

diversification benefits has been extensively debated for nearly fifty years. The work of Evans and 

Archer (1968), Latane and Young (1969), Fischer and Lorie (1970), Mokkelbost(1971), Elton and 

Gruber (1977), Tole(1982) ,O’Neal(1997) are a few among others who have tried to find an answer to 

the optimum size of a portfolio. However a definite answer to this question is yet to be found. 

However we opine that there cannot be a generalized answer to this question. The answer will 

depend to a large extent on factors like individual characteristics of the security or fund,  the ongoing 

economic conditions and the transaction cost involved  to name a few. Thus there can at the most be a 

period and economy specific rough answer to the above issue. 

In order to find an answer to the above issue, it is equally important to determine whether the 

common investor derives any benefit from the style of diversification adopted by him namely the naïve 

diversification. Only then we can investigate into the optimum size of a well diversified portfolio. 

Kazunobu et. al (2022) studied the impact of the corona virus on Foreign Direct Investment and 

concluded that economic impact of COVID-19 has been direct on general public’s livelihood. The 

authors opined that the pandemic had severe impact on cross-border as flow of trade investment and 

people between countries has been disrupted. 

 

4. Research Methodology  

This study is empirical in nature based entirely on secondary data. The data is taken from the 

official website of the Unit Trust of India (www.utimf.com). This is part first of the entire work wherein 

the author has analyzed the scenario before the outbreak of the Pandemic. One of the mutual fund 

scheme namely UTI-Nifty Index Fund is selected for running the simulation run. Next the quarterly 

NAVs (Net Asset Value) are extracted for the selected fund starting from 01st April 2012 onwards. 

Further the size of portfolio is gradually increased by inclusion of one more mutual fund in the original 

portfolio for each run. This process resulted in equal weighted portfolios of varying size as shown in 

Table 1. 

Table 1  Design of Portfolios 

S.No. Portfolio No No. of funds in 

portfolio 

Constituent mutual funds 

1 1 One UTI-Nifty Index fund 

2 2 Two UTI-Nifty Index fund, UTI-Banking Sector fund 

3 3 Three UTI-Nifty Index fund, UTI-Banking Sector fund, UTI-

Dividend Yield fund 

 4  4 Four UTI-Nifty Index fund, UTI-Banking Sector fund, UTI-

http://www.utimf.com/
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The selection of the funds to be included in the portfolio is purposefully kept arbitrary to keep in 

tune with the practice adopted by most of the investors. Our study is based on the bellow mentioned 

assumptions about an investor- 

1. He does not possess the expertise and knowledge of the complexities in the financial market. 

2. He tries to avoid risk. 

3. He tries to carry a well diversified portfolio with an aim of reducing the risk involved. 

Next return and risk measures are calculated for each portfolio thus created. This is to determine 

whether the practice of increasing the funds in a portfolio minimizes the risk and also check its effect on 

the return from the portfolio. 

The following statistical measures (Khatri,2010) have been applied for the analysis 

Return measure:    The returns generated by a mutual fund over the holding period or over a longer 

period can be measured in the form of percentage returns.  The returns are the appreciation in the NAV 

(Net Asset Value) over the holding period- 

Return (%) = [{(NAVt-NAVt-1)+Dividend}/NAVt-1]x100-----------------(1)  

  where NAVt and NAVt-1 stands for NAV at time ‘t’ and ‘t-1’ respectively 

Dividend Yield fund, UTI-Energy fund 

 5  5 Five UTI-Nifty Index fund, UTI-Banking Sector fund, UTI-

Dividend Yield fund, UTI-Energy fund, UTI-Equity fund 

6 6 Six UTI-Nifty Index fund, UTI-Banking Sector fund, UTI-

Dividend Yield fund, UTI-Energy fund, UTI-Equity fund, 

UTI-India Lifestyle fund 

7 7 Seven UTI-Nifty Index fund, UTI-Banking Sector fund, UTI-

Dividend Yield fund, UTI-Energy fund, UTI-Equity fund, 

UTI-India Lifestyle fund, UTI-Infrastructure fund 

 8  8 Eight UTI-Nifty Index fund, UTI-Banking Sector fund, UTI-

Dividend Yield fund, UTI-Energy fund, UTI-Equity fund, 

UTI-India Lifestyle fund, UTI-Infrastructure fund, UTI-

Leadership equity fund 

 9  9 Nine UTI-Nifty Index fund, UTI-Banking Sector fund, UTI-

Dividend Yield fund, UTI-Energy fund, UTI-Equity fund, 

UTI-India Lifestyle fund, UTI-Infrastructure fund, UTI-

Leadership equity fund, UTI-Mastershare 

10 10 Ten UTI-Nifty Index fund, UTI-Banking Sector fund, UTI-

Dividend Yield fund, UTI-Energy fund, UTI-Equity fund, 

UTI-India Lifestyle fund, UTI-Infrastructure fund, UTI-

Leadership equity fund, UTI-Mastershare, UTI-Transport & 

Logistics fund 

 11  11 Eleven UTI-Nifty Index fund, UTI-Banking Sector fund, UTI-

Dividend Yield fund, UTI-Energy fund, UTI-Equity fund, 

UTI-India Lifestyle fund, UTI-Infrastructure fund, UTI-

Leadership equity fund, UTI-Mastershare, UTI-Transport & 

Logistics fund, UTI-Spread fund 

12 12 Twelve UTI-Nifty Index fund, UTI-Banking Sector fund, UTI-

Dividend Yield fund, UTI-Energy fund, UTI-Equity fund, 

UTI-India Lifestyle fund, UTI-Infrastructure fund, UTI-

Leadership equity fund, UTI-Mastershare, UTI-Transport & 

Logistics fund, UTI-Spread fund, UTI-MNC fund 
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To facilitate the calculation part it has been assumed that no dividend was declared by the mutual funds 

during the - 

Return (%) = [{(NAVt-NAVt-1)}/NAVt-1] x100-----------------(2)  

Risk measure:  Risk of a mutual fund is a measure of variability of return over the period of holding. 

Standard deviation (σ) as given below, is the best statistical measure to estimate the risk. 

Standard deviation (σ) =√∑(R-R’)2/(n-1)------------------(3)  

Where, R represents the individual return % of the time series 

            R’ represents the mean return % of the time series 

And  n represents the number of observations in the time series. 

The measure of risk that has been considered in this study comprises of both the systematic and 

unsystematic part. 

Beta (β) Beta is a measure of the systematic part of risk of a security or portfolio. It can be represented 

as- 

Beta (β) = Covariancep,m/ σm
2-------------------------(4)  

Where Covariancep,m represents the covariance between the portfolio and market index 

And σm
2 is the variance of the market index. 

In this paper Nifty has been considered as the benchmark index to calculate beta for the portfolios. The 

expected return from the benchmark index during the period under study is 3.04% and the measure of 

risk or standard deviation (σ) is 5.31%. 

Unsystematic and systematic risk (Brentani,2004): The risk calculated for each of the portfolios is then 

segregated into idiosyncratic and diversifiable part, so as to measure the effect of increasing the 

diversification on risk. Following relation is used to segregate the risks- 

Total risk2 = Systematic risk2 + Unsystematic risk2------------------------------(5)  

Unsystematic risk = √{ σ2-( β2x σ2
m)} 

For the second part of the work all other variables except the time period covered shall be kept constant. 

This will include the structure and the sequence in which the various portfolios are constructed.  

 

5. Data Analysis 

The statistical measures that are discussed above are computed for each of the portfolios created (Table 

2) 

Table 2 Risk-Return Measure of Designed Portfolios 

S.No. Portfolio No. Return (%) Risk (%) Decrease in total risk  

(%) 

Beta 

1 1 3.17 5.34 - 1.00 

2 2 3.57 8.25 -54.49 1.40 

3 3 3.35 7.58 8.12 1.32 

4 4 2.96 8.08 -6.59 1.43 

5 5 3.29 7.65 5.32 1.37 

6 6 3.33 7.25 5.23 1.31 

7 7 3.33 7.79 -7.45 1.40 

8 8 3.40 7.47 4.11 1.35 

9 9 3.46 7.26 2.81 1.32 

10 10 3.97 7.65 -5.37 1.39 

11 11 3.79 6.97 8.89 1.27 

12 12 3.99 6.93 0.57 1.26 

The above table shows that as the portfolio size expands risk increases giving an indication that 

investor does not gain through diversification. Further there is only a negligible increase in the returns to 
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an investor on account of bearing enhanced risk. So should we conclude that the theory of 

diversification has failed? 

To find an answer to the above issue we computed the individual riskiness (standard deviation) 

of the incoming mutual fund in the portfolio which is provided in Table 3 

Table 3 Risk-Return Measure of Individual Mutual funds 

S.No. Incoming Mutual fund Return (%) Risk (%) 

1 UTI-Nifty Index fund 3.17 5.34 

2 UTI-Banking Sector fund 3.97 11.94 

3 UTI-Dividend Yield fund 2.92 6.67 

4 UTI-Energy fund 1.78 10.84 

5 UTI-Equity fund 4.58 6.26 

6 UTI-India Lifestyle fund 3.56 5.88 

7 UTI-Infrastructure fund 3.33 11.24 

8 UTI-Leadership equity fund 3.85 9.71 

9 UTI-Mastershare 3.97 5.87 

10 UTI-Transport & Logistics fund 8.57 12.55 

11 UTI-Spread fund 1.96 0.26 

12 UTI-MNC fund 6.18 7.61 

A combined analysis of Table 2 and 3 shows that whenever the mutual fund that is introduced in 

the portfolio is itself riskier, as evident from high individual standard deviation, it adversely affects the 

portfolio risk. For instance the introduction of UTI-Banking Sector fund which has an individual 

standard deviation(σ) of 11.94% as compared to the first mutual fund considered for the purpose of 

running the simulation i.e. UTI-Nifty Index fund (σ =5.34%) the risk of the portfolio no.2(Table 1) also 

increased drastically to 8.25%. 

Thus for deriving benefits from diversification blindly increasing the portfolio size will not help 

as is seen. Instead the investor should smartly include those funds only which are not risky. For instance 

when UTI-Spread fund with σ =0.26% is incorporated into the portfolio, the risk gets reduced to 6.97% 

from 7.65% (Portfolio no.10). 

This was further cross checked by creating a special portfolio comprising of an equal weighted 

portfolio comprising of two funds UTI-Nifty Index fund and UTI-Spread fund. This resulted in 

diminution of risk from 5.34% to 2.72% as shown in Table 4. 

Table 4 Comparative Risk-Return Measure of Portfolio 1 & Special Portfolio 

Portfolio No. Return (%) Risk (%) 

1 3.17 5.34 

Special 2.57 2.72 

With the introduction of a less risky fund (UTI-Spread Fund) in the portfolio, there is a drastic 

decrease in the risk of the portfolio by around 49.06%. However, as a result of the above action the 

expected return from the portfolio also fell but by around 18.93% only.(Table 4) 

  The effect of diversification on portfolio returns is not significant. With the increasing portfolio 

size there is not much increase in the expected return. Figure 1 depicts a graphical representation of risk-

return position of the portfolios created. 
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                 Fig.1 Risk-Return Position of Designed Portfolios 

Another pattern is observed with respect to the percentage decrease in the total risk with increase 

in the size of the portfolio (Table 2). After every two introduction of new funds there is a marked 

increase in the risk of the portfolio as shown in the Figure 2- 

 
Fig.2 Percentage Decrease in Total Risk with Increase in Portfolio Size 

 

Relation between systematic and unsystematic risk 

The total risk of the portfolio is segregated into the unsystematic and systematic part so as to 

have a better understanding of the effect of diversification over risk. Table 5 shows the various types of 

risk of the portfolios under study. 

Table 5 Decomposition of Portfolio Risk into Unsystematic & Systematic Part 

Portfolio 

No. 

Total risk (%) Unsystematic risk 

(%) 

Systematic risk 

(%) 

1 5.33 0.24 5.09 

2 8.25 3.61 4.64 

3 7.59 2.86 4.73 

4 8.09 2.82 5.27 

5 7.65 2.41 5.24 

6 7.25 2.08 5.17 

7 7.80 2.40 5.40 

8 7.47 2.11 5.36 

9 7.26 1.97 5.29 

10 7.65 2.01 5.64 
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11 6.96 1.82 5.14 

12 6.93 1.86 5.07 

Special 2.71 0.16 2.55 

 

                            Fig. 3 Comparison of Total, Unsystematic and Systematic Risks  

Our study revealed an interesting relationship between the total risk and unsystematic part of 

risk. Both of them move in the same direction. The undiversifiable risk initially decreased up to the 

portfolio size of four funds and then moved in the direction of the unsystematic part of risk as shown in 

Figure 3 above. The un-diversifiable risk stabilized is about 5 %. 

 

6. Conclusion 

Our analysis clearly exhibit that the investor needs to act smartly if he wishes to reduce the risk 

involved. Selection of a right security or fund is much more significant than mere increasing the size of 

the portfolio. Keeping his eggs/wealth in separate basket will be of no use unless he is confident about 

the quality of such baskets. One can reap diversification benefits only by using quality baskets for 

keeping the eggs. The investor should do his homework well and ensure that he is not investing in very 

risky funds in order to reduce the diversifiable risk. Further the risk cannot be minimized without 

compromising to some extent on the expected return. Every investor should therefore determine a 

tolerance level of risk in consonance with his financial objectives. 

The author is working on the second part of the project which is expected to reveal the effect of 

the COVID-19 outbreak on the benefits that could have been derived through diversification under such 

changed market conditions. A combined study of both the papers is expected to bring to light the impact 

of the pandemic on diversification in the context of the Indian economy. 

 

7. Limitations 

The above study has the following limitations- 

1. It covers only one type of scenario where the investor is expected to be loyal to the AMC. It does 

not cover a case where the investor constructs his diversified portfolio out of funds from various 

AMCs. 

2. The study covers only 1/N heuristics diversification or naïve diversification under its scope. 
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