
.     
.
              . 
                     
	.
..


Original Research Article

Pragmatic Approach to Constructing Optimal Portfolio: Application of Sharpe’s Single Index Model on Nifty 50

 



 

.     
.
              . 
                     
	.
..




____________________________________________________________________________________________






	Abstract
This study examines the practical application of Sharpe’s Single Index Model in constructing an optimal portfolio from Nifty 50 stocks. The study used secondary stock-market data for Nifty 50 constituent companies for 2019–2024. Return, alpha, beta, variance, systematic risk, unsystematic risk, excess return-to-beta ratio, cut-off rate and portfolio weights were estimated using the model. The Mumbai Inter Bank Offer Rate of 7.225% was used as the risk-free rate for computation.
The analysis showed that Adani Enterprises recorded the highest average return of 104.22%, while Eicher Motors recorded the lowest return of -23.04%. Infosys showed the highest alpha of 51.92%, whereas Tata Steel recorded the lowest alpha of -70.43%. The market return of the Nifty 50 index during the study period was 13.66%, and the market variance was 212.46%. Based on the excess return-to-beta ratio and the calculated cut-off point of 13.4097, 12 stocks were selected for inclusion in the optimal portfolio: Hero MotoCorp, Tata Consumer Products, BPCL, Divi’s Laboratories, Cipla, Eicher Motors, Bajaj Auto, SBI Life Insurance, Asian Paints, Adani Enterprises, Titan and IndusInd Bank.
Tata Consumer Products received the highest portfolio allocation of 29.38%, while IndusInd Bank received the lowest allocation of 0.24%. The constructed portfolio produced an expected return of 18.57%, a portfolio beta of 0.3768, alpha of 13.42%, unsystematic risk of 101.52%, systematic risk of 30.16% and total risk of 131.68%. The findings indicate that Sharpe’s Single Index Model provides a structured method for selecting securities and allocating portfolio weights; however, the results should be interpreted within the assumptions and limitations of the model.
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1. INTRODUCTION 

Investment decisions in stock markets typically involve balancing risk and return, as every investment carries a certain level of risk as well as potential return. A prudent investor seeks to maximise returns for a given level of risk or minimise risk for a given level of return. Investors often try to construct portfolios that generate maximum returns while reducing risk. However, the dynamic and volatile nature of stock markets makes this task challenging, leading investors to seek methods that enable them to construct optimal portfolios. Several portfolio theories and investment models suggest that a portfolio’s risk can be considerably reduced through diversification by including assets from several industries and sectors, as poor performance in one sector may be offset by better performance in another, thereby improving the overall stability of the portfolio. Since investment behaviour and risk tolerance may vary across investor groups, rule-based portfolio construction methods should be interpreted as structured analytical support tools rather than universal prescriptions (Rani & Sharma, 2024).

The Nifty 50 Index is the flagship stock market index in India and comprises the largest and most actively traded companies in the country. It represents important sectors of the economy and often acts as a barometer for assessing the overall performance of the Indian economy. Consequently, it functions as an important benchmark for investors and financial analysts and serves as an appropriate framework for analysing portfolio optimisation techniques. Recent evidence on Indian equity indices further indicates that volatility assessment remains relevant for Nifty 50, Nifty Midcap 50 and Nifty Small Cap 50 when evaluating index behaviour under institutional investment flows (Vikram et al., 2025).

Modern Portfolio Theory (MPT) (Markowitz, 1952) demonstrated that a diversified portfolio can be less volatile than the sum of its individual parts and earned Harry Markowitz the Nobel Prize in 1990. William F. Sharpe extended the portfolio selection framework proposed by Markowitz by simplifying the complex process of portfolio construction and reducing the computational burden associated with estimating the covariance matrix of securities through the Single Index Model (Sharpe, 1963). The model assumes that movements in individual stock returns are influenced primarily by movements in the market index. The Single Index Model enables investors to identify optimal securities using parameters such as the excess return-to-beta ratio, systematic risk and unsystematic risk, thereby reducing computational complexity. Recent Nifty 50 evidence also indicates that Single Index Model portfolios may vary across the time horizon used for estimation, supporting periodic re-evaluation of portfolio composition (Malayappan, 2025).

Although numerous studies have applied portfolio optimisation techniques in developed and emerging markets, the changing composition and performance dynamics of Nifty 50 companies necessitate periodic re-evaluation of optimal portfolio construction strategies. Furthermore, empirical evidence demonstrating the practical application of Sharpe’s Single Index Model using recent Nifty 50 data remains limited. Recent portfolio optimisation evidence also indicates that the choice of risk measure can influence allocation outcomes and performance, which reinforces the need to interpret model-based portfolios within their stated assumptions (Lorimer et al., 2024).

The present study seeks to construct an optimal portfolio from Nifty 50 stocks using Sharpe’s Single Index Model. Specifically, the study evaluates the risk-return characteristics of the securities, determines the cut-off rate, creates an optimal portfolio and identifies the proportion of investment to be allocated among the selected stocks to achieve optimal portfolio performance. By applying a widely recognised portfolio optimisation technique to recent Nifty 50 data, the study provides practical insights for investors in constructing a well-diversified and efficient portfolio and contributes to the growing body of literature on portfolio management in the Indian stock market.

2. Review of Literature

Portfolio construction aims to balance investors’ risk-return preferences through diversification, thereby avoiding over-commitment to a single asset and mitigating both systematic and unsystematic risks (Mistry & Khatwani, 2023; Putra & Dana, 2020). The Sharpe Single Index Model offers a tractable framework for constructing optimal portfolios by ranking securities on their excess return-to-beta ratio and applying a cut-off rate to determine the optimal portfolio combination (Mitra & Harjani, 2018; Mandal, 2013).

Modern Portfolio Theory, introduced by Markowitz (1952), posits that diversification reduces portfolio risk, a result empirically validated through the mean-variance approach. It constructs portfolios by optimising expected return and variance, but it faces practical difficulties because of the large number of covariance inputs required (Nandan & Srivastava, 2017; Chakraborty, 2018). Sharpe simplified this methodology by introducing a single-index model that links security returns to a single market index, thereby reducing input requirements and computational complexity (Nandan & Srivastava, 2017; Nandan & Srivastava, 2017). Sharpe’s contribution to the Capital Asset Pricing Model (CAPM), which decomposes risk into systematic (beta) and unsystematic components, also earned the 1990 Nobel Prize.

Comparative studies between Markowitz’s mean-variance model and Sharpe’s SIM indicate that, while both aim to formulate risk-averse portfolios, they differ in their emphasis on distinct parameters during construction (Mistry & Khatwani, 2023). Using the mean-variance criterion, Chasanah et al. (2017) found that the Markowitz model determines the ideal portfolio by defining expected return and reducing risk, whereas the Single Index Model calculates projected return and risk and establishes stock proportions through a cut-off mechanism. Empirical comparisons using Sharpe, Treynor and Jensen ratios in the Indonesian LQ45 context show that the Single Index Model often outperforms the constant correlation model, although statistical significance in mean returns may vary (Nurjanah & Yunita, 2018; Putra & Dana, 2020).

The Sharpe Single Index Model operationalises portfolio selection through a ranking rule and a cut-off rate. Securities are ranked by their excess return-to-beta ratio; a unique cut-off rate, Ci, is computed using daily or monthly indices and sampled stock prices, and only securities with ratios exceeding Ci are included in the optimal portfolio (Mandal, 2013; Mitra & Harjani, 2018). Investment proportions are then determined using beta values, unsystematic risk and the corresponding cut-off rates (Mandal, 2013). This approach simplifies portfolio formation while retaining the core CAPM insight that expected return is linearly related to beta (Shah, 2015).

Empirical implementations span diverse markets and data frequencies. Studies use monthly or daily closing prices over horizons ranging from a few years to a decade, with sample sizes ranging from dozens to more than 100 equities (e.g., Murthy, 2018; Nalini, 2014; Mahabub Basha & Ramaratnam, 2017). The model’s cut-off rule filters securities efficiently, leading to portfolios with minimum standard deviation and positive mean returns in several contexts. For example, on the Chittagong Stock Exchange (CSE), a SIM-based portfolio achieved a minimum standard deviation of 0.6425% and a daily mean return of 0.1095% (approximately 49% annually), with a portfolio beta of 0.3496, indicating low systematic risk (Mahmud, 2020).

Empirical evidence across markets and sectors shows that, in the Indian market, SSIM applications often yield highly concentrated optimal portfolios. Murthy (2018) analysed 14 metal stocks from the NSE Nifty Metal index and identified Vedanta (86.37%) and Tata Steel (13.62%) as the only components of the optimal portfolio. Another study on metal companies within NIFTY identified Adani Power (77.90%) and Jindal Steel (22.10%) as optimal constituents (Nandan & Srivastava, 2017; Gautami et al., 2022). In the BSE Sensex, Joshi (n.d.) examined thirty sample stocks and demonstrated the practical implementation of Sharpe’s financial methodologies, while Nalini (2014) used fifteen S&P BSE Sensex firms to illustrate the model’s benefits for fund managers.

Sector-specific studies highlight the model’s flexibility. For the FMCG and energy sectors, Mohit et al. (2017) examined nineteen corporations and developed an optimal portfolio of energy and FMCG stocks from the NSE 50 index using the Sharpe Single Index Model, which consisted of eight stocks. In the pharmaceutical and IT sectors, Mallikharjunarao and Anithadevi (2018) ranked twenty companies by excess return-to-beta and constructed distinct optimal portfolios for each sector. In banking, Mahabub Basha & Ramaratnam (2017) found that five private sector banks formed the ideal portfolio, delivering a 23.34% return with a beta of 0.6, lower than the Nifty’s beta of 1. In pharma, Mary and Rathika (2015) applied SSIM to CNX PHARMA and found that only one company met the investment criterion based on a cut-off of -0.11182. Mid-cap applications also show promise. Mahabub Basha & Ramaratnam (2017) used Nifty Midcap 150 monthly data (2011–2016) and selected 25 equities across industries, while Mistry and Khatwani (2023) constructed an ideal portfolio from the Nifty Mid-Cap 100 using MS Excel 365, reporting decreased risk and substantially higher profits relative to the benchmark, albeit with limitations under extreme market conditions.

In Indonesia, SSIM studies on the LQ45 index consistently identify concentrated portfolios with strong risk-adjusted performance. Setyo et al. (2020) found ICBP (91.46%) and TLKM (8.54%) as the best portfolio stocks from 48 issuers (2014–2019), with an expected portfolio return surpassing market returns. Salam & Kurniasih (2021) selected BRPT, ICBP and BBCA, reporting an optimal portfolio return of 2.60% and risk of 4.05%, outperforming benchmarks on Sharpe, Treynor and Jensen measures. Abrami and Marsoem (2021) identified eight stocks (BBCA, WSKT, ICBP, TLKM, BBTN, BMRI, PTBA and BBRI) with an estimated return ratio of 1.88% and risk of 0.12%. For state-owned enterprises on the IDXBUMN20 index, Kurniawan et al. (2023) selected 13 issuers and constructed a seven-stock portfolio with a Treynor measure of 0.17233, exceeding market performance. During the COVID-19 crisis, Anwar et al. (2021) focused on consumer goods and pharmaceutical firms, identifying SIDO (26.10%), PYFA (23.02%) and DVLA (50.89%) as the optimal portfolio, with a projected return of 5.79% and risk of 6.95%.

In Nigeria, Yahayah and Ikani (2020) applied SSIM to significant NGSE-listed companies using monthly closing prices (October–November 2019) and found that equities with larger excess return-to-beta ratios formed the best portfolio, highlighting the model’s practical benefits for businesses and investors. In Bangladesh, Mahmud (2020) demonstrated SSIM’s efficacy on the CSE, while in Nepal, Khadka and Rajopadhyaya (2023) identified the best portfolio sectors as development banks, microfinance, hydropower, non-life insurance and finance, with finance holding the largest share (36.6%) and non-life insurance and hydropower showing higher unsystematic risk.

Studies routinely evaluate SSIM portfolios using Sharpe, Treynor and Jensen ratios. Pritam et al. (2022) found a proportional decline in return with risk using BSE 30 weekly data (2003–2012) and a robust positive association between portfolio beta, systematic risk and predicted return. Puri and Saxena (2012) employed Treynor’s Ratio, Jensen’s Alpha and Sharpe’s Ratio to assess portfolio performance for BSE Sensex stocks (2006–2011). In Indonesia, Nurjanah and Yunita (2018) and Putra and Dana (2020) reported that single-index portfolios consistently showed better performance on these metrics, although mean-return differences were not always statistically significant.

However, beta stability is a critical concern. Sathyanarayana and Harish (2017) investigated beta stability in Indian markets using CNX Nifty 50 data (2000–2015) and found that, while the 2008 subprime crisis had little effect, several unidentified breakpoints existed, emphasising the risk of using past betas to anticipate future risk. Despite its empirical success, SSIM has notable limitations. It often yields highly concentrated portfolios, raising concerns about robustness, transaction costs and liquidity (Sathyanarayana & Harish, 2017; Nandan & Srivastava, 2017). Beta instability and structural breaks challenge the reliability of historical beta estimates for forward-looking portfolio construction (Sathyanarayana & Harish, 2017). The model’s single-factor assumption may overlook multi-factor drivers of return, particularly in stressed markets (Danesh Asgari & Mohammadi, 2023).

The literature demonstrates that the Sharpe Single Index Model is a practical and widely validated tool for constructing optimal equity portfolios in volatile and emerging markets. It simplifies Markowitz’s framework, uses a transparent cut-off rule and frequently produces portfolios with lower systematic risk and superior risk-adjusted performance relative to benchmarks. However, concerns about portfolio concentration, beta instability and the single-factor limitation suggest that future research should incorporate time-varying beta estimation, transaction costs, liquidity constraints and multi-factor extensions. Therefore, this study includes all Nifty 50 companies, as this index is semi-annually rebalanced and has undergone documented composition changes between 2019 and 2024, reflecting India’s post-pandemic economic evolution, sectoral rotation and post-crisis recovery dynamics. Including all 50 constituents ensures that the sample represents the benchmark’s true risk-return profile, accommodates changing market conditions and supports robust performance testing of Nifty 50 shares and the optimal portfolio created.

3. Material and methods 

The study is empirical in nature and is based on secondary data obtained from the historical price database available on the NSE India website for the period 2019–2024. The analysis uses unadjusted annual closing prices for each Nifty 50 stock, the annual closing value of the Nifty 50 index and the Mumbai Inter Bank Offer Rate (MIBOR) as the risk-free rate. Returns were computed using annual closing prices, and no adjustments were made for dividend distributions. Microsoft Excel and the Solver add-in were used for all statistical analyses and computations.


3. 1 Estimation of Risk and Return Parameters for Nifty 50 securities
The first step was to calculate the securities’ average return, variance, alpha and beta, as these values serve as the foundational secondary data needed to create the optimal portfolio. All Nifty shares underwent security analysis, and Microsoft Excel was used to determine the average return, variance, alpha and beta of the shares.


Where: Ri (%) = Return (%)
Pt = Current year's annual closing price
Pt-1 = Previous year's annual closing price

Average return of security Ri’= Σ Ri/n
Average return of the market Rm’ = Σ Rm/n
Variance of security σi² = Σ (Ri-Ri’)2/(n-1)
Variance of market σm² = Σ (Rm-Rm’)2/(n-1)
Covariance of Security & Market COV R, M = Σ (Ri-Ri’) *(Rm-Rm’)/ (n-1)
Beta of security β = COV R, M / σm2
Alpha of security α = Ri’- β Rm’

The aforementioned formulas were used in a Microsoft Excel worksheet, and computations were performed.

The summary of the results for Return Ri' (%), Alpha (α), Beta (β) and Variance σi² (%) obtained from the computation for each share is presented in Table 1.

Table 1: Summary table showing Return Ri' (%), Alpha (α), Beta (β), and Variance σi² (%) of NIFTY 50 shares
	[bookmark: _Hlk232088650]Security
	Return Ri' (%)
	Alpha α
	Beta β
	Variance σi² (%)

	ADANIENT
	104.22
	7.77
	7.06
	16865.08

	ADANIPORTS
	7.69
	-31.15
	2.84
	2082.64

	APOLLOHOSP
	40.92
	4.71
	2.65
	1821.53

	ASIANPAINT
	20.08
	7.52
	0.93
	391.83

	AXISBANK
	30.14
	-50.07
	5.87
	7764.51

	BAJAJ-AUTO
	16.94
	10.09
	0.50
	437.98

	BAJAJFINSV
	0.52
	-48.44
	3.59
	5785.53

	BAJFINANCE
	27.74
	3.91
	1.74
	1273.15

	BHARTIARTL
	10.76
	2.60
	0.59
	846.96

	BPCL
	29.71
	19.98
	0.71
	4972.49

	BRITANNIA
	2.52
	0.01
	0.18
	659.77

	CIPLA
	17.6
	12.73
	0.35
	598.85

	COALINDIA
	8.42
	-1.73
	0.74
	1247.39

	DIVISLAB
	26.58
	17.90
	0.63
	1387.66

	DRREDDY
	20.13
	26.23
	-0.44
	686.87

	EICHERMOT
	-23.04
	-4.41
	-1.30
	1622.77

	GRASIM
	21
	-18.94
	2.92
	1927.65

	HCLTECH
	8.02
	-15.55
	1.72
	714.23

	HDFCBANK
	-3.52
	-19.50
	1.17
	412.76

	HDFCLIFE
	8.58
	6.78
	0.13
	230.61

	HEROMOTOCO
	3.09
	3.12
	0.00
	404.03

	HINDALCO
	24.94
	-27.50
	3.84
	3316.24

	HINDUNILVR
	8.9
	9.80
	-0.07
	10271.23

	ICICIBANK
	46.36
	-43.43
	6.58
	10271.23

	INDUSINDBK
	-1.47
	7.26
	-0.64
	580.54

	INFY
	23.90
	51.92
	-2.05
	6935.69

	ITC
	11.90
	20.84
	-0.65
	771.04

	JSWSTEEL
	28.27
	-24.89
	3.89
	3550.32

	KOTAKBANK
	8.38
	3.54
	0.35
	148.07

	LT
	20.70
	-3.80
	1.79
	1093.86

	LTIM
	31.61
	0.13
	2.30
	2167.41

	M&M
	10.49
	2.84
	0.55
	713.51

	MARUTI
	6.94
	3.37
	0.26
	700.26

	NESTLEIND
	12.87
	17.43
	-0.33
	232.38

	NTPC
	13.86
	-1.27
	1.10
	1147.11

	ONGC
	9.95
	-22.92
	2.41
	1608.68

	POWERGRID
	4.67
	-0.18
	0.35
	51.26

	RELIANCE
	18.67
	20.54
	-0.13
	224.25

	SBILIFE
	16.91
	8.70
	0.60
	206.08

	SBIN
	22.22
	-12.73
	2.55
	1686.48

	SHRIRAMFIN
	12.71
	-15.12
	2.03
	1283.76

	SUNPHARMA
	20.29
	6.04
	1.04
	575.15

	TATACONSUM
	34.11
	26.25
	0.57
	747.45

	TATAMOTORS
	35.66
	-22.60
	4.26
	4326.23

	TATASTEEL
	2.08
	-70.43
	5.31
	8691.59

	TCS
	11.26
	-3.02
	1.05
	334.50

	TECHM
	25.83
	-7.34
	2.42
	1727.02

	TITAN
	30.48
	7.02
	1.71
	697.12

	ULTRACEMCO
	19.44
	-1.97
	1.57
	589.58

	WIPRO
	13.78
	-25.44
	2.87
	2228.07

	Nifty 50
	13.66
	 
	 
	212.46


Source: Authors

From Table 1, it is inferred that ADANIENT has the highest return (104.22%) and EICHERMOT has the lowest return (-23.04%). INFY has the highest alpha (51.92%), and TATASTEEL has the lowest alpha (-70.43%). ADANIENT has the highest beta (7.06), and INFY has the lowest beta (-2.05). ADANIENT has the highest variance (16865.08%), and POWERGRID has the lowest variance (51.26%). The return of the Nifty index was 13.66% for the period, and market variance was 212.46%.

3.2 Risk Analysis of Securities
There are two types of risk associated with securities: unsystematic or security-specific risk, which can be mitigated through diversification, and systematic risk, which is unavoidable. Sharpe’s index approach is used to quantify both systematic and unsystematic risks.

3.2.1 Systematic Risk of Securities
The systematic risk indicates the non-diversifiable portion of a security’s risk. It is calculated as
Systematic risk = βi² σm²
Where:
σm² = variance of the market, represented by the Nifty 50, which is 212.46% (Table 1). Table 2 below displays the outcome of the systematic risk calculation for securities.

Table 2: Systematic Risk of NIFTY Shares
	Security
	βi
	σm²
	Systematic Risk 
(βi²σm²)
	Security
	βi
	σm²
	Systematic Risk 
(βi²σm²)

	ADANIENT
	7.063
	212.46
	10597.31
	INFY
	-2.05
	212.46
	892.86

	ADANIPORTS
	2.844
	212.46
	1718.24
	ITC
	-0.65
	212.46
	89.76

	APOLLOHOSP
	2.651
	212.46
	1493.67
	JSWSTEEL
	3.89
	212.46
	3214.96

	ASIANPAINT
	0.932
	212.46
	184.69
	KOTAKBANK
	0.35
	212.46
	26.62

	AXISBANK
	5.874
	212.46
	7329.93
	LT
	1.79
	212.46
	680.74

	BAJAJ-AUTO
	0.502
	212.46
	53.53
	LTIM
	2.30
	212.46
	1123.91

	BAJAJFINSV
	3.586
	212.46
	2731.59
	M&M
	0.55
	212.46
	64.27

	BAJFINANCE
	1.74
	212.46
	643.24
	MARUTI
	0.26
	212.46
	14.36

	BHARTIARTL
	0.59
	212.46
	73.96
	NESTLEIND
	-0.33
	212.46
	23.14

	BPCL
	0.71
	212.46
	107.10
	NTPC
	1.10
	212.46
	257.08

	BRITANNIA
	0.183
	212.46
	7.12
	ONGC
	2.41
	212.46
	1229.89

	CIPLA
	0.35
	212.46
	26.03
	POWERGRID
	0.35
	212.46
	26.62

	COALINDIA
	0.74
	212.46
	116.34
	RELIANCE
	-0.13
	212.46
	3.59

	DIVISLAB
	0.63
	212.46
	84.33
	SBILIFE
	0.60
	212.46
	76.72

	DRREDDY
	-0.44
	212.46
	41.13
	SBIN
	2.55
	212.46
	1381.52

	EICHERMOT
	-1.3
	212.46
	359.06
	SHRIRAMFIN
	2.03
	212.46
	875.52

	GRASIM
	2.92
	212.46
	1811.51
	SUNPHARMA
	1.04
	212.46
	229.80

	HCLTECH
	1.72
	212.46
	628.54
	TATACONSUM
	0.57
	212.46
	69.03

	HDFCBANK
	1.17
	212.46
	290.84
	TATAMOTORS
	4.26
	212.46
	3855.63

	HDFCLIFE
	0.131
	212.46
	3.65
	TATASTEEL
	5.31
	212.46
	5990.53

	HEROMOTOCO
	-0.0026
	212.46
	0.001
	TCS
	1.05
	212.46
	232.46

	HINDALCO
	3.839
	212.46
	3131.21
	TECHM
	2.42
	212.46
	1244.25

	HINDUNILVR
	-0.066
	212.46
	0.93
	TITAN
	1.71
	212.46
	621.25

	ICICIBANK
	6.575
	212.46
	9184.76
	ULTRACEMCO
	1.57
	212.46
	521.69

	INDUSINDBK
	-0.64
	212.46
	87.02
	WIPRO
	2.87
	212.46
	1750.01


Source: Authors

It can be inferred that the lowest systematic risk (0.001%) belongs to HEROMOTOCO, while the highest systematic risk (10597.31%) is assigned to ADANIENT. This indicates that ADANIENT’s share price is heavily affected by market volatility, whereas HEROMOTOCO is less affected by market fluctuations.

3.2.2 Unsystematic Risk of the Securities
Unsystematic risk is the portion of total risk caused by company-specific or industry-specific factors. Systematic risk is subtracted from total risk to determine unsystematic risk, and systematic and unsystematic risks are added to determine the overall risk of a security.
Unsystematic risk = Variance of security - systematic risk. The unsystematic risk is calculated using the formula:

Unsystematic risk, σei²= σi²- βi² σm²
Where:
σi² = Variance of security 
βi = Beta of Security
σm² = the variance of the market index. In this study, the market is represented by the NIFTY INDEX. From Table 2, σm² = 212.46%. Table 3 below shows the calculation of unsystematic risk for securities.

Table 3: Unsystematic risk of NIFTY shares
	Security
	σi²
	βi²σm²
	σei²= 
σi²-(βi²σm²)
	Security
	σi²
	βi²σm²
	σei²=
σi²-(βi²σm²)

	ADANIENT
	16865.1
	10597.31
	6267.77
	INFY
	6935.69
	892.86
	6042.83

	ADANIPORTS
	2082.6
	1718.24
	364.40
	ITC
	771.04
	89.76
	681.28

	APOLLOHOSP
	1821.5
	1493.67
	327.86
	JSWSTEEL
	3550.32
	3214.96
	335.36

	ASIANPAINT
	391.8
	184.69
	207.14
	KOTAKBANK
	148.07
	26.62
	121.45

	AXISBANK
	7764.5
	7329.93
	434.58
	LT
	1093.86
	680.74
	413.12

	BAJAJ-AUTO
	438.0
	53.53
	384.45
	LTIM
	2167.41
	1123.91
	1043.50

	BAJAJFINSV
	5785.5
	2731.59
	3053.94
	M&M
	713.51
	64.27
	649.24

	BAJFINANCE
	1273.2
	643.24
	629.91
	MARUTI
	700.26
	14.36
	685.89

	BHARTIARTL
	847.0
	73.96
	773.00
	NESTLEIND
	232.38
	23.14
	209.24

	BPCL
	4972.5
	107.10
	4865.39
	NTPC
	1147.11
	257.08
	890.03

	BRITANNIA
	659.8
	7.12
	652.65
	ONGC
	1608.68
	1229.89
	378.79

	CIPLA
	598.9
	26.03
	572.83
	POWERGRID
	51.26
	26.62
	24.64

	COALINDIA
	1247.4
	116.34
	1131.04
	RELIANCE
	224.25
	3.59
	220.66

	DIVISLAB
	1387.7
	84.33
	1303.33
	SBILIFE
	206.08
	76.72
	129.37

	DRREDDY
	686.9
	41.13
	645.74
	SBIN
	1686.48
	1381.52
	304.96

	EICHERMOT
	1622.8
	359.06
	1263.71
	SHRIRAMFIN
	1283.76
	875.52
	408.24

	GRASIM
	1927.7
	1811.51
	116.14
	SUNPHARMA
	575.15
	229.80
	345.35

	HCLTECH
	714.2
	628.54
	85.69
	TATACONSUM
	747.45
	69.03
	678.42

	HDFCBANK
	412.8
	290.84
	121.92
	TATAMOTORS
	4326.23
	3855.63
	470.60

	HDFCLIFE
	230.6
	3.65
	226.96
	TATASTEEL
	8691.59
	5990.53
	2701.06

	HEROMOTOCO
	404.0
	0.001
	404.03
	TCS
	334.50
	232.46
	102.04

	HINDALCO
	3316.2
	3131.21
	185.02
	TECHM
	1727.02
	1244.25
	482.77

	HINDUNILVR
	10271.2
	0.93
	10270.30
	TITAN
	697.12
	621.25
	75.87

	ICICIBANK
	10271.2
	9184.76
	1086.47
	ULTRACEMCO
	589.58
	521.69
	67.88

	INDUSINDBK
	580.5
	87.02
	493.52
	WIPRO
	2228.07
	1750.01
	478.06


Source: Authors

The analysis reveals that HINDUNILVR has the highest unsystematic risk (10270.30%), and POWERGRID has the lowest unsystematic risk (24.64%).

3.2.3 Total Risk of Securities
Total Risk = Systematic Risk + Unsystematic Risk. The total risk of securities is reported in Table 4.

Table 4 Total risk of NIFTY shares
	Security
	Systematic Risk
	Unsystematic Risk
	Total Risk
	Security
	Systematic Risk
	Unsystematic Risk
	Total Risk

	ADANIENT
	10597.31
	6267.77
	16865.08
	INFY
	892.86
	6042.83
	6935.69

	ADANIPORTS
	1718.24
	364.40
	2082.64
	ITC
	89.76
	681.28
	771.04

	APOLLOHOSP
	1493.67
	327.86
	1821.53
	JSWSTEEL
	3214.96
	335.36
	3550.32

	ASIANPAINT
	184.69
	207.14
	391.83
	KOTAKBANK
	26.62
	121.45
	148.07

	AXISBANK
	7329.93
	434.58
	7764.51
	LT
	680.74
	413.12
	1093.86

	BAJAJ-AUTO
	53.53
	384.45
	437.98
	LTIM
	1123.91
	1043.50
	2167.41

	BAJAJFINSV
	2731.59
	3053.94
	5785.53
	M&M
	64.27
	649.24
	713.51

	BAJFINANCE
	643.24
	629.91
	1273.15
	MARUTI
	14.36
	685.89
	700.26

	BHARTIARTL
	73.96
	773.00
	846.96
	NESTLEIND
	23.14
	209.24
	232.38

	BPCL
	107.10
	4865.39
	4972.49
	NTPC
	257.08
	890.03
	1147.11

	BRITANNIA
	7.12
	652.65
	659.77
	ONGC
	1229.89
	378.79
	1608.68

	CIPLA
	26.03
	572.83
	598.85
	POWERGRID
	26.62
	24.64
	51.26

	COALINDIA
	116.34
	1131.04
	1247.39
	RELIANCE
	3.59
	220.66
	224.25

	DIVISLAB
	84.33
	1303.33
	1387.66
	SBILIFE
	76.72
	129.37
	206.08

	DRREDDY
	41.13
	645.74
	686.87
	SBIN
	1381.52
	304.96
	1686.48

	EICHERMOT
	359.06
	1263.71
	1622.77
	SHRIRAMFIN
	875.52
	408.24
	1283.76

	GRASIM
	1811.51
	116.14
	1927.65
	SUNPHARMA
	229.80
	345.35
	575.15

	HCLTECH
	628.54
	85.69
	714.23
	TATACONSUM
	69.03
	678.42
	747.45

	HDFCBANK
	290.84
	121.92
	412.76
	TATAMOTORS
	3855.63
	470.60
	4326.23

	HDFCLIFE
	3.65
	226.96
	230.61
	TATASTEEL
	5990.53
	2701.06
	8691.59

	HEROMOTOCO
	0.00
	404.03
	404.03
	TCS
	232.46
	102.04
	334.50

	HINDALCO
	3131.21
	185.02
	3316.24
	TECHM
	1244.25
	482.77
	1727.02

	HINDUNILVR
	0.93
	10270.30
	10271.23
	TITAN
	621.25
	75.87
	697.12

	ICICIBANK
	9184.76
	1086.47
	10271.23
	ULTRACEMCO
	521.69
	67.88
	589.58

	INDUSINDBK
	87.02
	493.52
	580.54
	WIPRO
	1750.01
	478.06
	2228.07


Source: Authors

From Table 4, it is inferred that ADANIENT has the highest total risk (16865.08%), and POWERGRID has the lowest total risk (51.26%).

3.3 Construction of Optimal Portfolio Using Sharpe’s Single Index Model
The construction of an optimal portfolio using Sharpe’s Single Index Model involves multiple steps, such as:
1. Ranking of the securities based on excess return over risk i.e. (Ri - Rf)/ β ratio.
2. Calculation of Cut-off point 
3. Selection of securities based on the cut-off point 
4. Calculation of Weight of each security in the portfolio.

3.3.1 Ranking of Securities
The NIFTY securities are ranked based on (Ri - Rf)/ β ratio. 
Where:
Ri= Return of the security 
Rf = the risk-free rate.
The MIBOR (Mumbai Inter Bank Offer Rate) as at 31 March 2024 is taken as the risk-free rate, Rf. The present rate is 7.225%. Hence, 7.225% is taken as the risk-free rate for calculation. Table 5 shows the ranking of securities based on the (Ri - Rf)/ β ratio.

Table 5: Ranking of NIFTY shares based on (Ri - Rf)/ β ratio
	Security
	Ri
	Rf
	Ri-Rf
	β
	(Ri - Rf)/ β
	Rank

	HEROMOTOCO
	3.09
	7.225
	-4.14
	-0.0026
	1590.38
	1

	TATACONSUM
	34.11
	7.225
	26.885
	0.57
	47.17
	2

	BPCL
	29.71
	7.225
	22.49
	0.71
	31.67
	3

	DIVISLAB
	26.58
	7.225
	19.36
	0.63
	30.72
	4

	CIPLA
	17.6
	7.225
	10.38
	0.35
	29.64
	5

	EICHERMOT
	-23.04
	7.225
	-30.27
	-1.3
	23.28
	6

	BAJAJ-AUTO
	16.94
	7.225
	9.72
	0.502
	19.36
	7

	SBILIFE
	16.91
	7.225
	9.685
	0.6009
	16.12
	8

	ASIANPAINT
	20.08
	7.225
	12.86
	0.932
	13.79
	9

	ADANIENT
	104.22
	7.225
	96.99
	7.063
	13.73
	10

	TITAN
	30.48
	7.225
	23.255
	1.71
	13.6
	11

	INDUSINDBK
	-1.47
	7.225
	-8.7
	-0.64
	13.59
	12

	APOLLOHOSP
	40.92
	7.225
	33.69
	2.651
	12.71
	13

	SUNPHARMA
	20.29
	7.225
	13.065
	1.04
	12.56
	14

	BAJFINANCE
	27.74
	7.225
	20.52
	1.74
	11.79
	15

	LTIM
	31.61
	7.225
	24.385
	2.3
	10.6
	16

	HDFCLIFE
	8.58
	7.225
	1.36
	0.131
	10.34
	17

	ULTRACEMCO
	19.44
	7.225
	12.215
	1.567
	7.8
	18

	TECHM
	25.83
	7.225
	18.605
	2.42
	7.69
	19

	LT
	20.7
	7.225
	13.475
	1.79
	7.53
	20

	TATAMOTORS
	35.66
	7.225
	28.435
	4.26
	6.67
	21

	NTPC
	13.86
	7.225
	6.635
	1.1
	6.03
	22

	BHARTIARTL
	10.76
	7.225
	3.54
	0.59
	5.99
	23

	ICICIBANK
	46.36
	7.225
	39.14
	6.575
	5.95
	24

	M&M
	10.49
	7.225
	3.265
	0.55
	5.94
	25

	SBIN
	22.22
	7.225
	14.995
	2.55
	5.88
	26

	JSWSTEEL
	28.27
	7.225
	21.045
	3.89
	5.41
	27

	GRASIM
	21
	7.225
	13.78
	2.92
	4.72
	28

	HINDALCO
	24.94
	7.225
	17.72
	3.839
	4.61
	29

	AXISBANK
	30.14
	7.225
	22.91
	5.874
	3.9
	30

	TCS
	11.26
	7.225
	4.035
	1.046
	3.86
	31

	KOTAKBANK
	8.38
	7.225
	1.155
	0.354
	3.26
	32

	SHRIRAMFIN
	12.71
	7.225
	5.485
	2.03
	2.7
	33

	WIPRO
	13.78
	7.225
	6.555
	2.87
	2.28
	34

	COALINDIA
	8.42
	7.225
	1.2
	0.74
	1.61
	35

	ONGC
	9.95
	7.225
	2.725
	2.406
	1.13
	36

	HCLTECH
	8.02
	7.225
	0.8
	1.72
	0.46
	37

	ADANIPORTS
	7.69
	7.225
	0.46
	2.844
	0.16
	38

	TATASTEEL
	2.08
	7.225
	-5.145
	5.31
	-0.97
	39

	MARUTI
	6.94
	7.225
	-0.285
	0.26
	-1.1
	40

	BAJAJFINSV
	0.52
	7.225
	-6.7
	3.586
	-1.87
	41

	ITC
	11.9
	7.225
	4.675
	-0.65
	-7.19
	42

	POWERGRID
	4.67
	7.225
	-2.555
	0.354
	-7.22
	43

	INFY
	23.9
	7.225
	16.675
	-2.05
	-8.13
	44

	HDFCBANK
	-3.52
	7.225
	-10.75
	1.17
	-9.18
	45

	NESTLEIND
	12.87
	7.225
	5.645
	-0.33
	-17.11
	46

	HINDUNILVR
	8.9
	7.225
	1.68
	-0.066
	-25.38
	47

	BRITANNIA
	2.52
	7.225
	-4.71
	0.183
	-25.71
	48

	DRREDDY
	20.13
	7.225
	12.91
	-0.44
	-29.33
	49

	RELIANCE
	18.67
	7.225
	11.445
	-0.13
	-88.04
	50


Source: Authors

3.3.2 Calculation of Cut-Off Point
The cut-off point is then calculated using the formula:

Where:
σm2 = Market variance 
Ri - Rf = Market risk premium 
σei2 = Unsystematic risk of the security 
The cut-off point, Ci, increases gradually and, after reaching a peak value, starts decreasing gradually. This point is the highest cut-off rate and is denoted as C*.

The cut-off point determines which securities are to be included in the portfolio. Securities with (Ri - Rf)/ β values up to the cut-off point C* are included in the portfolio. Securities with (Ri - Rf)/ β values beyond the cut-off point are excluded from the portfolio. Here, the cut-off point C* is 13.4097. Therefore, all shares up to Rank 12, where the highest cut-off rate of 13.4097 occurs, are included in the optimal portfolio, and shares ranked below Rank 12 are excluded. The resulting portfolio is presented in Table 6.

Table 6: Securities Selected for Optimal Portfolio
	Rank
	Security
	Ri - Rf
	βi
	σei²
	σm²
	(Ri - Rf) * β/ σei²
	Σ ((RiRf)* βi/ σei²)
	β2/ σei²
	Σ (β²/ σei²)
	(σm²) Σ(RiRf)*βi/ σei²
	1+(σm²) Σ(βi²)/ σei²
	Cut-off (Ci)

	1
	HEROMOTOCO
	-4.14
	-0.003
	404.03
	212.46
	0.000027
	0.000027
	1.67E-08
	1.67E-08
	0.0057364
	1.0000036
	0.0057364

	2
	TATACONSUM
	26.89
	0.57
	678.42
	212.46
	0.022588
	0.022615
	0.000479
	4.79E-04
	4.8048515
	1.1017516
	4.3611025

	3
	BPCL
	22.49
	0.71
	4865.39
	212.46
	0.003281
	0.025897
	0.000104
	5.83E-04
	5.5019752
	1.1237644
	4.896022

	4
	DIVISLAB
	19.36
	0.63
	1303.33
	212.46
	0.009356
	0.035252
	0.000305
	8.87E-04
	7.489689
	1.1884639
	6.3019911

	5
	CIPLA
	10.38
	0.35
	572.83
	212.46
	0.006339
	0.041591
	0.000214
	1.10E-03
	8.8365074
	1.2338988
	7.1614525

	6
	EICHERMOT
	-30.27
	-1.3
	1263.71
	212.46
	0.031134
	0.072726
	0.001337
	2.44E-03
	15.451229
	1.5180269
	10.178495

	7
	BAJAJ-AUTO
	9.72
	0.5
	384.45
	212.46
	0.012688
	0.085414
	0.000655
	3.09E-03
	18.146998
	1.6572663
	10.949959

	8
	SBILIFE
	9.69
	0.6
	129.37
	212.46
	0.044986
	0.1304
	0.002791
	5.89E-03
	27.704651
	2.2502651
	12.311727

	9
	ASIANPAINT
	12.86
	0.93
	207.14
	212.46
	0.057875
	0.188275
	0.004197
	1.01E-02
	40.000731
	3.1418869
	12.731436

	10
	ADANIENT
	96.99
	7.06
	6267.77
	212.46
	0.109289
	0.297563
	0.007958
	1.80E-02
	63.220147
	4.8326487
	13.081883

	11
	TITAN
	23.26
	1.71
	75.87
	212.46
	0.524143
	0.821706
	0.038542
	5.66E-02
	174.57931
	13.021175
	13.40734

	12
	INDUSINDBK
	-8.7
	-0.64
	493.52
	212.46
	0.011276
	0.832982
	0.00083
	5.74E-02
	176.97496
	13.197508
	13.409726


Source: Authors

Table 6 shows the 12 shares selected for inclusion in the optimal portfolio, with excess return-to-beta ratios above the cut-off point C* of 13.4097.

3.3.3 Calculation of Optimal Portfolio 
The proportion to be invested in each security (weight) is calculated using the following equation.

Where: 
                                   
Based on the formula, the weight and proportion for each of the 12 shares in the portfolio were estimated. Table 7 shows the proportion of shares for each company in the optimal portfolio.

Table 7: Proportion of shares in optimal portfolio
	[bookmark: _Hlk232153726]Security
	(Ri - Rf)
	β
	σei²
	β/σei²
	(Ri - Rf)/ β
	C*
	(Ri - Rf)/ β-C*
	Zi
	ΣZi
	Weight Xi=Zi/ Σzi
	%

	HEROMOTOCO
	-4.14
	-0.003
	404.03
	-0.00001
	1590.384615
	13.4097
	1576.975
	0.0102
	0.0965
	0.1051
	10.513

	TATACONSUM
	26.89
	0.57
	678.42
	0.00084
	47.16666667
	13.4097
	33.757
	0.0284
	0.0965
	0.2938
	29.377

	BPCL
	22.49
	0.71
	4865.39
	0.00015
	31.66901408
	13.4097
	18.259
	0.0027
	0.0965
	0.0276
	2.760

	DIVISLAB
	19.36
	0.63
	1303.33
	0.00048
	30.72222222
	13.4097
	17.312
	0.0084
	0.0965
	0.0867
	8.668

	CIPLA
	10.38
	0.35
	572.83
	0.00061
	29.64285714
	13.4097
	16.233
	0.0099
	0.0965
	0.1027
	10.273

	EICHERMOT
	-30.27
	-1.30
	1263.71
	-0.00103
	23.28076923
	13.4097
	9.871
	0.0102
	0.0965
	0.1051
	10.513

	BAJAJ-AUTO
	9.72
	0.50
	384.45
	0.00131
	19.3606758
	13.4097
	5.951
	0.0078
	0.0965
	0.0805
	8.048

	SBILIFE
	9.69
	0.60
	129.37
	0.00464
	16.11749043
	13.4097
	2.708
	0.0126
	0.0965
	0.1303
	13.027

	ASIANPAINT
	12.86
	0.93
	207.14
	0.00450
	13.79069034
	13.4097
	0.381
	0.0017
	0.0965
	0.0178
	1.776

	ADANIENT
	96.99
	7.06
	6267.77
	0.00113
	13.7331092
	13.4097
	0.323
	0.0004
	0.0965
	0.0038
	0.377

	TITAN
	23.26
	1.71
	75.87
	0.02254
	13.5994152
	13.4097
	0.190
	0.0043
	0.0965
	0.0443
	4.428

	INDUSINDBK
	-8.70
	-0.64
	493.52
	-0.00130
	13.5859375
	13.4097
	0.176211583
	0.0002
	0.0965
	0.0024
	0.238

	 
	 
	 
	 
	 
	 
	 
	Σzi=
	0.0965
	 
	1
	 


Source: Authors

The results show that TATACONSUM has the highest weight in the portfolio (29.38%), and INDUSINDBK has the lowest weight in the optimal portfolio (0.24%).

3.4 Measuring Return and Risk of Optimal Portfolio
To compare one portfolio with other portfolios, the optimal portfolio’s return and risk must be known.

3.4.1 Calculation of Portfolio Alpha in Optimal Portfolio
Portfolio alpha is the weighted average of the specific returns (alpha) of the various stocks. The following formula is used to determine portfolio alpha:

Where:
              Wi= weight of security
              αi = Alpha of security 
Table 8 shows the calculation of the alpha of the optimal portfolio.
                 Table 8: Calculation of alpha of optimal portfolio
	Security
	Alpha (αi)
	Weight (wi)
	Alpha * Weight (wi* αi)

	HEROMOTOCO
	3.12
	0.1051
	0.328

	TATACONSUM
	26.25
	0.2938
	7.711

	BPCL
	19.98
	0.0276
	0.551

	DIVISLAB
	17.90
	0.0867
	1.552

	CIPLA
	12.73
	0.1027
	1.308

	EICHERMOT
	-4.41
	0.1051
	-0.463

	BAJAJ-AUTO
	10.09
	0.0805
	0.812

	SBILIFE
	8.70
	0.1303
	1.133

	ASIANPAINT
	7.52
	0.0178
	0.134

	ADANIENT
	7.77
	0.0038
	0.029

	TITAN
	7.02
	0.0443
	0.311

	INDUSINDBK
	7.26
	0.0024
	0.017

	Total
	13.423


Source: Authors

The optimal portfolio’s alpha, or excess return over the market, is calculated as 13.423%.

3.4.2 Calculation of Portfolio Beta in Optimal Portfolio
The portfolio beta is the weighted average of each individual security’s beta coefficient. The portfolio beta is calculated using the equation:


                          
Where:
                Wi = percentage of funds allocated to security i.
                βi = beta of each individual asset.
The beta of the optimal portfolio is calculated and displayed in Table 9.

Table 9: Calculation of beta of optimal portfolio
	Security
	Beta β
	Weight (wi)
	Beta * Weight (wi* βi)

	HEROMOTOCO
	-0.0026
	0.1051
	-0.0003

	TATACONSUM
	0.57
	0.2938
	0.1674

	BPCL
	0.71
	0.0276
	0.0196

	DIVISLAB
	0.63
	0.0867
	0.0546

	CIPLA
	0.35
	0.1027
	0.0360

	EICHERMOT
	-1.3
	0.1051
	-0.1367

	BAJAJ-AUTO
	0.502
	0.0805
	0.0404

	SBILIFE
	0.60
	0.1303
	0.0783

	ASIANPAINT
	0.93
	0.0178
	0.0166

	ADANIENT
	7.063
	0.0038
	0.0267

	TITAN
	1.71
	0.0443
	0.0757

	INDUSINDBK
	-0.64
	0.0024
	-0.0015

	Total
	0.3768


Source: Authors

The portfolio beta is 0.3768, meaning that for every 1% change in the market index’s value, the portfolio is expected to change by approximately 0.38% within the model framework.

3.4.3 Calculation of Return of the Optimal Portfolio
The expected return of a portfolio is calculated using the formula:
             Rp= αp + βp*Rm
Where:
              αp = Portfolio alpha
              βp = Portfolio beta 
              Rm = Market Return
The optimal portfolio’s return computation is displayed in Table 10.

Table 10: Calculation of return of optimal portfolio
	 
	Portfolio Alpha (αp)
	Portfolio Beta (βp)
	Market Return (Rm)
	Portfolio Return Rp= αp + βp*Rm (%)

	Optimal Portfolio
	13.4232
	0.37676
	13.66
	18.56975


Source: Authors

The results show that the average return of the optimal portfolio for the five years from 2019 to 2024 is 18.57%.

3.4.4 Calculation of Residual Variance (Unsystematic Risk) for Optimal Portfolio
Unsystematic risk, or the residual variance of a portfolio, is given by the equation.


 Where:
             wi= Weight of Security in portfolio
             σei² = Residual variance of individual securities. 

Table 11 shows the calculation of unsystematic risk for the optimal portfolio.

Table 11: Calculation of unsystematic risk of optimal portfolio
	Security
	Residual Variance (σei²)
	Weight (wi)
	wi²
	wi²* σei² (%)

	HEROMOTOCO
	404.03
	0.1051
	0.011053
	4.46567

	TATACONSUM
	678.42
	0.2938
	0.086301
	58.54834

	BPCL
	4865.39
	0.0276
	0.000762
	3.706

	DIVISLAB
	1303.33
	0.0867
	0.007513
	9.79226

	CIPLA
	572.83
	0.1027
	0.010554
	6.04583

	EICHERMOT
	1263.71
	0.1051
	0.011053
	13.96752

	BAJAJ-AUTO
	384.45
	0.0805
	0.006477
	2.48999

	SBILIFE
	129.37
	0.1303
	0.016971
	2.19552

	ASIANPAINT
	207.14
	0.0178
	0.000315
	0.06534

	ADANIENT
	6267.77
	0.0038
	1.42E-05
	0.08929

	TITAN
	75.87
	0.0443
	0.001961
	0.14878

	INDUSINDBK
	493.52
	0.0024
	5.68E-06
	0.0028

	Total
	101.5173


Source: Authors

From Table 11, it is inferred that the residual variance of the optimal portfolio is 101.517%.

3.4.5 Calculation of Systematic Risk of Optimal Portfolio
The systematic risk of a portfolio is calculated using the equation given below.
Systematic risk of Portfolio = βp² σm² 
Where:
                βp= Beta of Portfolio 
                σm² = Variance of market index. 
Table 12 shows the calculation of systematic risk for the optimal portfolio.

Table 12: Calculation of systematic risk of optimal portfolio
	Portfolio
	βp
	βp²
	σm²
	Systematic Risk βp² σm² (%)

	Optimal Portfolio
	0.3768
	0.14198
	212.459
	30.16462


Source: Authors

From Table 12, it is inferred that the systematic risk of the optimal portfolio is 30.16%.

3.4.6 Calculation of Total Risk of Portfolio
The total risk of a portfolio is the sum of the systematic risk and unsystematic risk of the portfolio. This may be expressed as:

Where:
= Total risk 
  = Systematic risk 
  = Unsystematic risk 
 
Table 13 shows the calculation of total risk for the optimal portfolio.
 
 Table 13: Calculation of Total Risk of optimal portfolio   
	Portfolio
	Unsystematic Risk
	Systematic Risk
	Total Risk (%)

	OPTIMAL PORTFOLIO
	101.5173385
	30.16462
	131.682


Source: Authors

From Table 13, it is inferred that the total risk of the optimal portfolio is 131.682%.

4. results and discussion

The analysis identified the highest, lowest and average returns for Nifty 50 shares. Adani Enterprises reported the highest return (104.22%), Eicher Motors recorded the lowest return (-23.04%), and the average market return for Nifty 50 shares was 13.66%. In terms of alpha (excess return), Infosys exhibited the highest alpha of 51.92%, whereas Tata Steel recorded the lowest alpha of -70.43%. The beta analysis indicated that Adani Enterprises had the highest market sensitivity, with a beta of 7.06, while Infosys had the lowest beta of -2.05.

Regarding systematic risk, Adani Enterprises showed the highest value (10,597.31), whereas Hero MotoCorp exhibited the lowest systematic risk (0.001). The highest unsystematic risk was observed in Hindustan Unilever (10,270.30), while the lowest was recorded by Power Grid Corporation of India (24.64). Similarly, total risk was highest for Adani Enterprises (16,865.08) and lowest for Power Grid Corporation of India (51.26). The overall market risk, represented by the variance of the Nifty 50 index, was 212.46.

The Nifty 50 stocks were then ranked by comparing each security’s return with the Mumbai Inter Bank Offer Rate (MIBOR), which was used as the risk-free rate. The cut-off point (C*) was determined as 13.4097, which is the critical value calculated from the excess return-to-beta ratio and used to select stocks for inclusion in the optimal portfolio. The final optimal portfolio consisted of 12 stocks: Hero MotoCorp, Tata Consumer Products, BPCL, Divi’s Laboratories, Cipla, Eicher Motors, Bajaj Auto, SBI Life Insurance, Asian Paints, Adani Enterprises, Titan and IndusInd Bank. The portfolio weight analysis revealed that Tata Consumer Products received the highest allocation in the optimal portfolio, accounting for 29.38% of the total investment, indicating its superior risk-adjusted return and contribution to portfolio performance. In contrast, IndusInd Bank was assigned the lowest portfolio weight of 0.24%, reflecting its comparatively lower contribution to the portfolio’s overall risk-return efficiency. The variation in portfolio weights demonstrates the effectiveness of Sharpe’s Single Index Model in allocating a larger proportion of funds to securities with more favourable risk-adjusted returns while assigning smaller weights to less attractive investment opportunities.

The performance evaluation of the optimal portfolio revealed a portfolio alpha of 13.42%, indicating that the portfolio generated substantial excess returns beyond those explained by market movements. The portfolio beta was calculated at 0.3768, suggesting that the portfolio is considerably less sensitive to market fluctuations than the overall market. This supports the conclusions of Tejesh and Basha (2023), who reported that Sharpe’s Single Index Model provides an efficient and computationally simpler approach to creating an optimal portfolio with favourable risk-adjusted returns.

The expected return of the optimal portfolio was 18.57%, which exceeded the Nifty 50 market return of 13.66%, demonstrating the portfolio’s superior return potential. The portfolio’s unsystematic risk was 101.52%, while its systematic risk was 30.16%, resulting in a total portfolio risk of 131.68%. Despite generating higher returns, the portfolio maintained a relatively low level of market risk because of effective diversification. These findings indicate that the application of Sharpe’s Single Index Model successfully identified a diversified portfolio of 12 Nifty 50 stocks that achieved a favourable balance between risk and return. The approach is consistent with the methodology of Mistry and Khatwani (2023), in which securities were filtered based on the excess return-to-beta ratio; however, the selected securities differ because of the difference in the study period.

The study contributes to the literature by providing empirical evidence for the practical use of Sharpe’s Single Index Model in developing an optimal portfolio using recent data. It reinforces the suitability of Sharpe’s Single Index Model for the post-pandemic recovery period and for an evolving financial market by creating a portfolio that delivers better returns while reducing risk through the selection of securities based on their excess return-to-beta ratios and the allocation of investment according to their relative contribution to portfolio efficiency. Thus, the study contributes to theoretical knowledge by demonstrating the suitability of the method in evolving financial markets. It also offers practical guidance for investors, portfolio managers, financial advisers and investment analysts by providing a transparent, systematic and application-level demonstration of Sharpe’s Single Index Model for optimal portfolio construction.


5. ConclusionS
The study applied Sharpe’s Single Index Model to construct an optimal portfolio using Nifty 50 stocks for the period 2019–2024. Based on the excess return-to-beta ratio and the cut-off rate of 13.4097, 12 stocks were selected for inclusion in the portfolio. The selected securities were Hero MotoCorp, Tata Consumer Products, BPCL, Divi’s Laboratories, Cipla, Eicher Motors, Bajaj Auto, SBI Life Insurance, Asian Paints, Adani Enterprises, Titan and IndusInd Bank. Among these, Tata Consumer Products received the highest allocation of 29.38%, while IndusInd Bank received the lowest allocation of 0.24%.
The constructed portfolio generated an expected return of 18.57%, compared with the Nifty 50 market return of 13.66%. The portfolio beta was 0.3768, indicating lower sensitivity to market movements within the model framework. The estimated portfolio alpha was 13.42%, while systematic risk, unsystematic risk and total risk were 30.16%, 101.52% and 131.68%, respectively.
The findings suggest that Sharpe’s Single Index Model can be useful as a simplified portfolio construction technique. However, the results depend on the selected period, input data, beta estimates and model assumptions. The portfolio should therefore be interpreted as an academic model-based outcome rather than a direct investment recommendation.
Limitations
This study has several limitations. The analysis is based only on Nifty 50 stocks and covers the period 2019–2024; therefore, the results may not be generalisable to other indices, asset classes or market periods. The study relies on historical returns, beta values and variance estimates, which may not remain stable in future market conditions. Since the study used annual closing prices, it reduces the granularity of the analysis and may mask important market dynamics. This study is limited by the assumptions underlying Sharpe’s Single Index Model, as the model assumes a stable linear relationship between individual security returns and market returns, with constant beta values over the study period. It assumes that security returns are primarily explained by market-index movement, while other factors such as firm fundamentals, sectoral changes, macroeconomic variables, liquidity and investor sentiment are not directly incorporated. The analysis does not account for dividends, transaction costs, taxes, bid-ask spreads, portfolio rebalancing costs or practical liquidity constraints. The study also does not provide out-of-sample validation or compare performance with alternative optimisation models. Some securities with negative beta values were included because of model-based ranking, which requires careful interpretation. Future research may consider longer data periods, rolling beta estimates, ESG filters, transaction-cost adjustments and comparison with multi-factor portfolio models.
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