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Abstract 
The present research article aims at exploring the possibilities of building a portfolio with minimum 

risk. There are numerous articles and book written on portfolio models which could bring greater 

returns with minimum risk. The risk and return go hand in hand but as an investor one wants more 

return and less risk.  

Almost all portfolio theories are against single stock investing. They suggest a portfolio stocks from 

unrelated sectors or industries to mitigate risk. There is no way to secure oneself from systematic risk 

in the field of investment, but a right portfolio could bring down unsystematic risk considerably. 

However, such portfolio building requires a lot of financial acumen and experience in using 

mathematical techniques a model. By keeping such difficulties in mind, a constant index portfolio 

model is proposed and empirically tested for a period of ten years to validate the model. In this 

model, stock selection for the portfolio is done by the index itself and even a novice in the field of 

investment could understand the model without much of difficulty. 

 

Keywords: Risk Averse Portfolio Model, Portfolio Building, Portfolio Risk, portfolio return, 

systematic risk, unsystematic risk. 

 

Introduction 

By definition disposal income is shared between consumption and savings. Financialising the 

savings is the best way to preserve the value of money against the odds of inflation. Risk free 

returns are always less Most of the time, the real rate of return is zero, if not, negative. 

Moreover, zero interest rate regimes and negative interest rate regimes are potential threat to 

fall back on fixed returns with risk free approach for investing. 

Market oriented investments are considered to be the best insurance for preserving the value 

of money with positive bias. The issue here is, such investments come with risk. Risk and 

returns go hand in hand. This Discourages risk averters to invest in any market-based 

investments. 

Harry Max Markowitz, the 1990 Nobel Prize winners explains the risk-return trade off in a 

simpler way. 
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Normally, Investors demand a return for delaying their 

consumption. To convince them to take on added risk, they 

demand a higher expected return.  

 

Investment Alternatives 

Among the plethora of investment avenues, an investor can 

choose the right one based on risk-return dynamics, 

liquidity, tax saving, marketability, etc. Non- marketable 

financial asset like bank deposits, Post office deposits, 

Fixed deposits, Public provident fund, National savings 

certificate, Kisan vikas patra, among others ensure a fixed 

return and mostly risk-free. Individual Investors hardly 

participate in money market instruments like treasury bills, 

commercial papers etc. Fixed Income securities like Bonds 

and Debentures are slowly making inroads with High-Net-

worth Individuals (HNIs). Real Estate, Gold, Silver, 

Commodities, Art Objects and Antiques are there for 

people who are ready for lumpsum payments. 

Equity shares and financial derivatives are there for direct 

investment. Mutual Funds, ULIPs and other insurance 

products (Unit Linked Insurance Product) are known as 

indirect investments. Financial Derivatives have short 

expiry period and highly leveraged by nature. Derivatives 

markets are for risk lovers and anybody can participate by 

paying the margin money. Risk averters do a lot of analysis 

before putting their money in equities, mutual funds and 

ULIPs. Unless they see a high probability of return over 

risk, their participation is doubtful. 

 

Portfolio Building: A Mathematical Conundrum. 

Direct participation in the stock market is exciting but 

involves the risk of losing the capital invested. Like a 

double-edged knife, either the market can reward the 

investors or punish him. Not everyone is well versed with 

the technical and fundamental analysis. Fear and greed 

disarm anybody from going for a rational approach and 

most of the time people succumb to their emotions. That 

results in wrong entry and wrong exit leading to huge 

losses. 

Ample study materials are available for mastering oneself 

for doing stock market analysis. Ben Graham’s value 

investing, Joel Greenblatt’s Magic formula, Warren Buffet 

to coffee can portfolio by Saurabh mukherjea to hundreds 

of books on portfolio management available for learning 

and understanding. But there is guarantees for success in 

the market by following any of them. 

The main objective of every investor is to maximize 

returns, subject to constraints, primarily risk. Dividend 

yield and capital gains/loss constitute the total return. Some 

people calculate the return relative in their analysis. Risk is 

a mixture of danger and opportunity. Total risk involves 

systematic risk and unsystematic (unique) risk.  

Measuring expected (ex Aute) return and risk is easy by 

calculating the probable outcomes. 

Expected Return = ∑ 𝑃𝑖𝑅𝑖𝑛1
𝑖=1  

Risk (Standard Deviation) = ∑ [ 𝑃𝑖(𝑅𝑖 − 𝑅𝑖)2]
𝑛1

𝑖=1

1/2
 

Where   Pi is the probability of occurrence, 

 Ri is the rate of return. 

This is simple to compute, but portfolios which are 

combination of securities do not take the aggregate 

characteristics of risk and return in the same direction as 

compared to their individual parts. Smart investors do not 

put their money in a single stock - ‘all the eggs into a single 

basket ‘. An article by Markowitz in the journal of finance 

1952, was the first scientific approach to determine the risk, 

return, covariance of the securities and developed a 

methodology for determining the optimum portfolio. 

Though systematic risk cannot be solved by building 

portfolio of securities, the unsystematic risk could be 

minimised by doing so. 

From the portfolio theories, it is given that  

Risk of a portfolio (two Securities model) = 𝜎𝑝
2 =

 𝜎𝐴
2 𝑊𝐴

2 + 𝜎𝐵
2 𝑊𝐵

2 + 2𝑟 𝜎𝐴 𝜎𝐵𝑊𝐴𝑊𝐵  

Where WA – is the portfolio of amount invested in security 

A and  

             WB – is the portfolio of amount invested in security 

B. 

 

Customarily, portfolio risk is measured by the help of 

Covariance or Coefficient of correlation. With the help of 

either any one of these, an investor can reduce his risk 

sustainability. Covariance is the relationship or 

responsiveness of returns between two securities – how 

they change with each other.  

For historical (ex-post) data, we use the formula: 
1

𝑁
+

 

A 

Risk  

 

Expected return for 

delaying consumption 

} Expected return for 

added risk 

Expected 

 return  

O 
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∑(𝑅𝐴 −  𝑅𝐴) (𝑅𝐵 −  𝑅𝐵) 

Where RA denotes return from security A and  

              RB denotes return from security B. 

               N – is number of terms. 

For the future (ex-ante) returns 

∑ 𝑃𝑖 ( 𝑅𝑖𝐴 − 𝑅𝐴 ) ( 𝑅𝑖𝐵 − 𝑅𝐵 ) 

𝑛

𝑖=0

 

Where  Pi denotes the probable outcomes under various 

situations; and  

             RiA and RiB are the return on Security A and B 

under various situations. 

After Assuming state of economy in the future, assign 

probability value for each occurrence. The return of 

securities and their associated probabilities need to be 

considered for calculation return and risk. 

 

Illustration 

 

 

 

 

State of the 

Economy 
Probability 

Return 

Security X 

(%) 

Return 

Security Y 

(%) 

Deviation of Return 

of Sec X from the 

Mean 

Deviation of Return 

of Sec Y from the 

Mean 

Product of 

Deviation * 

Probability 

1 0.10 15 17 6 7 4.2 

2 0.20 12 16 3 6 3.6 

3 0.25 11 14 2 4 2.0 

4 0.15 -7 9 -16 -1 -2.4 

5 0.30 14 -6 5 -16 -9.0 
 

The expected return on Security X: 

 

 E(Rx) = (.10*15) + (.20*12) + (.25*11) + (.15*-7) 

+ (0.30*14) 

           = 1.5+2.4+2.75-1.05+4.2 

           = 9.8% 

The expected Return on Security Y: 

E(Rx) = (.10*17) + (.20*16) + (.25*14) + (.15*-9) + 

(0.30*-6) 

           = .7 + 3.2 + 3.5 + 4.5 – 1.8 

           = 10.6% 

Covariance between X and Y = 1.6 

Standard Deviation  

σx = (0.1(6)2 + 0.2(3)2 + 0.25 (2)2 + 0.15 (-16)2 + 0.3 (5)2 

      = 3.6 + 1.8 + 1.0 + 38.4 + 7.5  

      = 52.5  

           σx = 7.23 % 

σy = (0.1(7)2 + 0.2(6)2 + 0.25 (4)2 + 0.15 (-1)2 + 0.3 (-6)2 

      = 4.9 + 7.2 + 2.0 + 0.15 + 10.8  

      = 25.05 

           σy = 5 % 

Now, the correlation Coefficient r = 
𝐶𝑜𝑣 (𝑋,𝑌)

𝜎𝑥𝜎𝑦
  = 

1.6

7.23∗5
 = 

1.6

36.15
 

= 0.04 

It is obvious from the statistical theory that when the ‘r’ 

value is negative, the portfolio risk could be reduced. When 

the ‘r’ value is zero, the returns are independent and still 

the risk could be brought down. There is no risk could be 

brought down and no risk reduction possible, when the ‘r’ 

value is positive and close to 1. In the present case, by 

assuming that the total amount invested is exactly divided 

into 2, then the portfolio return is  

  = (0.5 * 9.8 ) + (0.5 * 10.1)  

  = 4.9 + 5.05 = 9.95% 

Portfolio Risk = σ2p = Wx
2

 σx
2 + Wy

2
 σy

2 + 2r Wx Wy σxσy 

          = (0.5)2 (7.23)2 + (0.5)2(5)2+2(0.4) (0.5) 

(7.23) (0.5) (5) 

          = (0.25*52.27) + (0.25*25) +0.723 

          = (13.0675 + 6.25 + 0.723) 

          = 20.04 and σp = 4.48 % 

 

Minimum Variance Portfolio 

The general formula for estimating optimum weight of two 

securities x and y is used here. W is the weight of X and the 

weight of Y will be (1-W). 

Weight of X,  

Wx = 𝑊𝑥 =  
𝜎𝑦

2−𝐶𝑜𝑣 𝑥𝑦

𝜎𝑥
2+ 𝜎𝑦

2− 2 𝐶𝑜𝑣 𝑥𝑦
 

By using the data from the example  

𝑊𝑥 =
25.05 − 0.04

52.3 + 25.05 − 2(0.04)
 

 

𝑊𝑥 =
25.05 

77.27
= 0.3238 

i.e. Wy = (1-Wx) = 1 – 0.3238 = 0.6763 

Based on the above weight, the risk of the portfolio will be  

σr
p  =  [ (Wx)2 * (σ2

x) ] + [ (Wy)2 * (σ2
y) ] + 2 CovxyWxWy 

                                                 = [ (0.3238)2(52.3)] + [(0.6763)2 

(25.05)] + 2(0.04) (0.3238 * 0.6763) 

                                          = (0.1048 * 52.3) + (0.4573 * 

25.05) + 0.0175 

                                          = 5.4810 + 11.4553 + 0.0175 

                                          = 16.9540 

i.e. σp = √𝟏𝟔. 𝟗𝟓𝟒𝟎 = 𝟒. 𝟏𝟏𝟕𝟓 % 

The above illustration clearly proves the point that, instead 

of going for equal allocation of funds arbitrarily, by 

allocating 32.38 % of funds for security x and 67.63% for 

security Y would bring down the portfolio risk from 4.48% 

to 4.1175%. This kind of mathematical exercise is beyond 

the reach of common investor who needs a single solution 

to build the wealth. 

 

Need for the study 

Every other day, a mew tool is added on doing portfolio 

analysis. Business making continuous loses but based on 

‘blitz sensing’ models are listed in the stock exchanges 

after mega IPOs. Almost all the conventional tools 

available in the text books have become redundant. 

External developments like pandemics, war, natural 

calamities, etc happen on regular basis reduce any type of 

analysis just an academic exercise. Therefore, an 

unconventional method is required to survive and make 

money in the market. The present study is an attempt to 

find a fool-proof model for investing in the stock-market. 

It was identified that the market index itself has a self-

cleaning system over a period of time. For example, non-

performing stocks were replaced from the index (NIFTY) 

by a performing stock. When market itself is doing such an 
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exercise, a real time investor can replicate the addition and 

deletion of the stocks in the portfolio. 

 

Research Method and Data 

The Study is based on secondary data. 10-year data on 

Nifty – 50 Index stocks were collected from National Stock 

Exchange database. The study period is between March 

2012 – Feb 2022. The annual data were been analysed to 

know the trend, annual returns and overall returns in 

comparison with the NIFTY – 50 as benchmark. 

The companies exiting the index were removed and the 

new ones’ come in as replacement were added for analysis. 

Many companies declared bonus shares during the study 

period. The share price of such companies was standardised 

for the purpose of analysis. Dividend payments were not 

considered for the purpose of the study. Obviously, 

dividend payment payments are not going to changes 

results negatively.  

 

Limitations 

The purpose of the study is to find a method for people to 

invest without doing complicated mathematical 

calculations. The results and findings were specific to the 

particular period of study. Any generalisation drawn from 

the study should be used with caution. This method is 

basically aimed at long term investors and not for day 

traders. 

 

Constant weight Index – An Alternative model for 

Long- Term Investment: 

In an attempt to find a model for long term investment, 

NIFTY 50 index stocks were considered NIFTY has self-

cleansing mechanism of dropping the non-performers and 

induct performers in that place. During the study period of 

10 years, between 2012 – 2022, about 30 stocks moved out 

and the same number of new stocks moved in. Therefore, 

stock selection is done by the market itself. Now, the only 

concern is to know about the net results of such stocks 

churning. 

The main problem with NIFTY is its biased towards few 

stocks. Some stocks like Reliance Industries Ltd (RIL), 

HDFC Twins, TCS, Infosys, etc have more weightage in 

the index. When the prices of these few stocks go up, Nifty 

also goes up. A handful of stocks dominate the Nifty 50 

index and that nullifies the price movement in other 30-40 

blue chip stocks. 

To get rid of this issue, unlike the composition of stocks 

with differential weightage, all the stocks present in Nifty 

50 were given equal weightage (Presumably 2% each), for 

the purpose of analysis. Therefore, stock selection is done 

by the market and the appropriate weight (2% each) is 

assigned by the investor/researchers. 

Year-wise for 10 years starting from march 2012 to march 

2022 data analysis was done and tabulated. Stock-splits and 

bonus issues were taken into consideration. The stock 

prices were normalised for the stock-split and bonus shares, 

if any, reflect in the total number of shares in the respective 

scrips. Dividend payments were not taken into 

consideration and that may not affect the findings 

adversely. Every year, the new stocks were brought in with 

the money generated from selling the out-going stocks. 

That was the only change done in the portfolio on annual 

basis. A total sum of Rs. 1 Cr was divided equally among 

the Nifty-50 stocks, for the purpose of analysis. 
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Table 1: Table Showing the returns between 2012 and 2013. 
 

 
 

Between march 2012 and 2013, nine stocks lose their value 

by more than 25 % and 17 stocks by more than 10 % and 

six stock recorded marginal loses in single digit. But at the 

same time, prices of 9 stocks moved up marginally. 5 

stocks gained by more than 25 % and 1 stock went up by 

125%.  

During this period, three stocks were replaced in the index. 

Reliance Power, Reliance Communication and Sail were 

dropped and Bank of Baroda, Asian Paints ltd and Lupin 

Ltd were brought in. The winners in the portfolio were able 

to more than off-set the losers, and the portfolio went up by 

3%in 2013. 



 

~ 129 ~ 

World Wide Journal of Multidisciplinary Research and Development 
 

Table 2: Table Showing the returns between 2013 and 2014. 
 

 
 

About 23 stocks registered negative price change and 27 

stocks showed upward movement in price. Around 9 stocks 

were up by more than 25%, especially HCL technologies 

Ltd and Sun Pharma went up by 108% and 221% 

respectively. Overall, the whole year showed a 13% 

increase in value in the model portfolio. 

During this period, siemens went out of the portfolio and 

gave room for IndusInd Bank. The other change is NMDC 

replaced Reliance Infrastructure. 
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Table 3: Table Showing the returns between 2014 and 2015. 
 

 
 

The table above shows a phenomenal year for the portfolio. 

8 stocks went up more than 25%, 18 stocks galloped up 

more than 50% and 7 stocks appreciated by more than 

100%. Overall appreciation of the portfolio worked out to 

be at 53% 
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Table 4: Table Showing the returns between 2015 and 2016. 
 

 
 

The above table indicates that 2015-2016 was the only year 

in which the model portfolio registered a 9% negative 

growth on against the 21% fall of Nifty. It was a bad year 

for Nifty. Fortunately, the model portfolio witnessed a 

moderate fall only in comparison. 
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Table 5: Table Showing the returns between 2016 and 2017. 
 

 
 

During the 2016-17 period, the model portfolio went up by 

44% in value. Only 5 stocks went down in value. 45 stocks 

in the portfolio recorded positive growth, especially the 

new comers into the index, viz yes bank, cairn India and 

Vedanta Ltd were very impressive with more than 100% 

appreciation. By march 2017, the initial investment more 

than doubled in record. 
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Table 6: Table Showing the returns between 2017 and 2018. 
 

 
 

The above table shows the second consecutive trial blazing 

year for the model portfolio which recorded 62 % of 

growth. Indeed, it was a great year for the portfolio, since 6 

stocks from the list brought more than 100% returns, 

especially, ICICI Bank was the winner at the top with 

1107% returns.  

Six Stocks were dropped form the list. Bajaj Finance Ltd 

was one of the stocks added in the list during this period. 
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Table 7: Table Showing the returns between 2018 and 2019. 
 

 
 

There were only 10 % returns for the portfolio during this 

period between 2018 Mar-19 Mar. Only L&T, TCS and 

Infosys were able to show more than 100% returns. Very 

high base effect of the previous year could also be a reason 

for normal returns. 

This year also witnessed major churning of stocks in the 

portfolio. Titan, Grasim Industries, Bajaj Finserve Ltd, 

JSW steel and Britannia Industries Ltd found their place for 

the first time in the Index. 
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Table 9: Table Showing the returns between 2019 and 2020. 
 

 
 

Yes Bank, Indiabulls Housing finance and Zee 

entertainment were the worst performers during this period. 

On the other hand, HCL technologies, Tech Mahindra, 

Wipro and NTPC added strength to the portfolio to witness 

17% returns overall. As expected, nestle replaced 

Indiabulls Housing Finance.Yes Bank escaped from the 

axes for the first time being. Returns at high teens added a 

lot of positivity to the portfolio value to reach so close to 5 

Cr mark. By march 2022 the initial investment of 1cr has 

increased almost by five-fold in 8 years.
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Table 9: Table Showing the returns between 2020 and 2021. 
 

 
 

This was the period covid-19 struck the market. Initially the 

market was hammered down and subsequently there was a 

tremendous recovery to record 29% returns for the period 

between march 2020 – march 2021. Stocks like Adani Port, 

Hindalco and Tata Motors came for the rescue. Vedanta, 

Zee, Yes Bank and Bharati Infratel moved out of the Index. 
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Table 10: Table Showing the returns between 2021 and 2022. 
 

 
 

During the last year of analysis, (2021-22) the model 

portfolio registered 16% growth in value. The overall 

market was resilient during this period in spite of 

successive covid waves. About 19 stocks showed an 

impressive growth rate in excess of 25% Grasim Industries 

Ltd (132%) and Power Grid (421%) were the top-ranking 

performers during this period. As on 2nd March 2022, the 

portfolio value stood at Rs. 7,11,86,848, an impressive 

more than seven folds rise in value in ten years. 
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Table 11: Table Showing the Performance of Portfolio Vs Nifty 50. 
 

Sl.NO Year Investment Value Portfolio Growth y-o-y in % NSE NSE NIFTY Growth            y-o-y in % 

1 2012 9988996  5278.8  

2 2013 10247154 3 5679.9 8 

3 2014 11576985 13 6212.25 9 

4 2015 17704998 53 8885.45 43 

5 2016 16021561 -10 7035.1 -21 

6 2017 23023540 44 8898.6 26 

7 2018 37357914 62 10447.15 17 

8 2019 40917168 10 10823.1 4 

9 2020 47758263 17 11036.25 2 

10 2021 61510618 29 14638.55 33 

11 2022 71186848 16 16478.65 13 

CAGR 22%  12%  

 

The performance of the portfolio was compared with Nifty-

50 as the benchmark. Only two years, viz 2012-13 and 

2020-21, the Nifty was able to outpace the model portfolio. 

During all other periods, the model portfolio outshone 

Nifty with a huge margin of difference. Year-on-year 

growth rate comparison of the portfolio and Nifty confirms 

the superiority of the performance of the model portfolio 

over Nifty. 

CAGR of Nifty for the entire period was 12%, whereas, the 

model portfolio CAGR was 22%, almost double. Therefore, 

it is easy to infer that the constant index-based investing 

brings better results than investing in Nifty- ETFs / Index 

Funds. 

 

Summary of Findings 

1. A long-term investor need not do the stock selection. 

All the stocks in the index are eligible for investment. 

2. The Investible amount to be divided into equal 

portions towards investments in each stock. 

3. It is a passive approach towards investing and the 

investor needs to sell the stocks which are going out of 

the index. The sales proceeds need to be invested in the 

new stocks comes into the index on replacement. 

4. Stock splits and bonus shares call for no action from 

the investors. 

5. Dividend amount received should be invested back 

into the same stocks to pinch the growth of portfolio 

values. 

6. Only heavy weight stocks can influence the Nifty in a 

big way. In constant index method, any performing 

stocks can lift the performance of the portfolio. Since 

all the stocks were invested with equal amounts. 

7. Time mitigates risk. One can reap better returns by 

giving time to the portfolio with appropriate 

adjustment ss indicated by the Index itself. 

8. The portfolio value doubled once in three and half 

years to four years. Table 11, shows the evidence 

 for the statement. 

9. All the Ups and Downs in the market during the 

intervening periods have no effect on the overall 

performance of the portfolio over a period of time. 

10. There is no tax payment involved since the investor 

sells only the loss-making stocks for replacement. 

11. The investor follows the Markowitz hypothesis of the 

portfolio diversification. Nifty stocks belong to 

different sector and not all sector is linearly correlated 

with very high positive correlation with one another. 

12. Though the portfolio is diversified too much, it is easy 

to monitor and manage. Investors need to follow the 

changes in the composition of stocks in the Index. 

13. There is no need for individual stock analysis, since 

the portfolio is the replica of the Index. 

14. Equal weight assumption removes the pain of doing 

complicated mathematical analysis for appropriating 

the capital invested towards various stocks. 

15. This approach ensures positive returns for the people 

remain invested for three or more than three years in 

the market. 

16. CAGR of 22% for a relatively longer period of ten 

years gives hope for people without formal education 

and knowledge about building portfolio could also 

make money in the market by investing based in 

constant index. 

17. A long-term investor need not worry about the short-

term fluctuations. Governance issues in big companies 

like ICICI Bank, Yes Bank etc.. or Covid like 

pandemic which made people to remain indoor have 

not dampened the spirit of market in the long run. They 

are all just short-term noises. 

18. There is no need for profit booking unlike a short-term 

trade, once the investor has long-term perspective. 

19.  Roughly more than 15% real rate of return (Inflation 

adjusted) is possible even for a novice investor. 

20. Index is the ultimate indicator in the market. Just 

follow the index, the unerring source of navigation is 

wealth creation. 
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