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ABSTRACT

This study is conducted to evaluate and compare the effectiveness of portfolios formed using the markowitz model
along with the single index model based on return, risk, and investment performance evaluation ratios. The
research method uses data from IDX80 companies. The results show that the portfolio formed using the markowitz
model yield a return of 0.06% in one day, accompanied by a risk level of 0.007%, while the single index model
generates an elevated return of 0.24% with a risk of 1.51%. In terms of performance, based on the sharpe ratio,
the highest value was obtained in the markowitz portfolio at 0.059330, while the highest treynor ratio and jensen
ratio were found in the single index model, yielding values of 0.002264 and 0.002142, respectively. These results
indicate that the markowitz model is more efficient in minimizing risk, while the single index model is superior in
maximizing returns. Thus, the markowitz model is better suited for investors who are risk-averse, while the single
index model is fitted for moderate to aggressive investors who prioritize higher potential returns despite greater
risk.

Keywords: Markowitz Model, Single Index Model, Sharpe Ratio, Treynor Ratio, Jensen Ratio

1. INTRODUCTION

According to Gunawan et al., (2024) and Rudianto (2023), investment is an activity of
investing capital in a particular financial instrument to grow its value in the future. A collection
of investment assets owned by an individual or entity is called a portfolio. When investing,
investors usually hope to maximize their rate of return (Andawaningtyas, 2024). According to
Tandelilin (2017), there are two types of returns in investing, namely yield and capital gain
(loss). Yield is the income or cash flow obtained periodically from investing (e.g., interest and
dividends), while capital gain (loss) is obtained by finding the difference between the purchase
price of an investment instrument and its current price/selling price, or what can be referred to
as a price increase/decrease. According to Suputra (2021), risk is an event that can harm
investment analysts due to the possibility of deviations between actual results and expected
results. The purpose of an investor forming a portfolio is to manage risk and optimize potential
returns in accordance with the investor's risk profile so that by having a diversified portfolio,
investors can offset losses from one investment asset with gains from other investment assets
(Osman et al., 2022) & (Irhamni, 2024). Portfolio optimization is the process of determining
the combination of investment assets with the aim of obtaining the expected rate of return with
a certain level of risk or obtaining low risk to obtain a certain rate of return. The Markowitz
portfolio theory concept was introduced by Harry Markowitz in 1952, explaining that
Markowitz is a portfolio variance concept in measuring and evaluating portfolio risk (Laila,
2025). Markowitz (1952) explained that portfolio diversification is necessary to spread risk
across many assets so that the overall risk level of the portfolio can be significantly reduced.
The Markowitz model is based on the premise that the risk in a portfolio cannot be calculated
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simply by adding up the risks of each asset in it, but also by taking into account the contribution
of each asset to the overall portfolio through covariance calculations (Nurhakim et al., 2024)
and (Yusup, 2022). Determination of assets to be included in the portfolio based on the
estimated average return on shares and covariance derived from historical data (Gonzalez &
Vazquez, 2020). The single index model was first created by William Sharpe in 1963 as an
alternative to the Markowitz model because it was considered too complicated in estimating
the return and risk of each stock, especially in calculating the correlation between different
stocks in a portfolio (Sharpe, 1963). Sharpe simplified Markowitz's calculations based on the
assumption that the movement of an asset will move in line with the market index so that the
correlation between returns or yields from stocks arises as a result of reactions to the same
changes in the market. Therefore, a market index is used to reflect how the movement of stock
returns are interrelated (Zhang, 2022). The Sharpe Ratio is a concept introduced by William F.
Sharpe, which is a tool for measuring portfolio performance that aims to assess how efficiently
a portfolio can provide a certain rate of return based on the level of risk taken. According to
Yunita (2023), the Sharpe Ratio measures the excess return obtained by investors based on the
risk incurred. The Treynor ratio is a model developed by Jack L. Treynor in 1965 and is one of
the portfolio performance evaluation methods that focuses on measuring the return of a
portfolio relative to the systematic risk faced, assuming that the relevant risk in investment is
systematic risk that cannot be eliminated through asset diversification and using beta () as a
measure of portfolio risk (Lu et al., 2021). The Jensen ratio, better known as Jensen's Alpha, is
a method of measuring portfolio performance introduced by Michael Jensen in 1968. This
model is based on the Capital Asset Pricing Model (CAPM) framework, which calculates the
relationship between portfolio returns and systematic market risk. The Jensen ratio measures
the extent to which a portfolio generates actual returns compared to the returns it should have
earned according to CAPM (Jensen, 1968). This study was conducted with the aim of
determining the optimal portfolio formation between the Markowitz model and the single index
model, then calculating the portfolio return and risk for each model and evaluating performance
using the Sharpe Ratio, Treynor Ratio, and Jensen's Alpha Ratio to see if there are differences
between each model used.

2. RESEARCH METHOD

This study is a quantitative descriptive study. This study’s population is IDX80 firms that are
listed on the IDX (Indonesia Stock Exchange) in the second quarter of 2025. The sampling
method used was purposive sampling. The criteria set in this study are as follows: (1) IDX80
firms in the second quarter of 2025 that are uniformly mentioned on the Indonesia Stock
Exchange; (2) IDX80 companies in the second quarter of 2025 that were uniformly mentioned
on the IDX (Indonesia Stock Exchange) from June 1, 2023 to June 1, 2025; and (3) IDX80
companies in the second quarter of 2025 that did not conduct a stock split or reverse stock split
from the date from June 1, 2023 to June 1, 2025.

Markowitz Model
Markowitz (1952) explained that the risk of a portfolio cannot be determined simply by adding
each asset to the portfolio but must be obtained from the risk correlation (covariance) between

assets. Several stages are needed to calculate the optimum Markowitz Model (Tandelilin,
2017):

Compute the return of each asset:
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Pe—P;_

Ry = % ............................................................................................................................ (1)
Compute the expected return of each asset::

E(RD) = EIELEE ettt )

Compute the standard deviation and variance of each asset:

L (Ri—ERY)"
6 = JEELBIEROY 3)

) )

n-1
Compute the covariance between assets:

Z?=1(Rit—E(Ri))(Rjt—E(Rj))

Gij = P Rt it (5)
Compute the portfolio return:
E(Rp) = X ca Wi - EQR) + Wy - E(R}) coovvveeeeiesereeseeceesseseeseceeeise e (6)
Compute the standard deviation and risk of the portfolio:
\/ZU AWIW O j i, (7)
Dt WiW O i (8)
Single Index Model

Sharpe (1963) calculated the single index model with the assumption that the price movement
of an asset would follow market movements. According to Tandelilin (2017), the single index
model measurement is carried out in several stages, namely:

Calculating asset returns and market returns:
_ Pit—Pit—q

R P 9)
Ry = ’m;;i’ff'l .................................................................................................................... (10)
Calculating expected asset returns and expected market returns

E(R) = Z?jR“ ..................................................................................................................... (11)
E(R,,) = ZL; O (12)

Calculating asset risk and market risk:
2 _ 2 (Ru—ERD)"

e N (13)
T 2
62, = ZtBMEEM) |t (14)
Calculatmg the beta and alpha of each asset:
B; = :—Zm .................................................................................................................................. (15)
a; = E(Rl) - Bi E(Rm) ........................................................................................................ (16)
Calculating residual variance:
1

O'gi = ;ngzl[Rit - ((Xi + Bl’Rmt)]z ...................................................................................... (17)
Calculating excess return to beta (ERB):
ERB; = % .................................................................................................................... (18)
Determining the cut-off point (C*):
¢ = TnZmd 19

g gy By T (19)
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4. = ER)-RrIB;

; e (20)
B =% @1
R i i,

Determining the selection of assets for the portfolio if ERB > C*
Determining the allocation of each asset:

W; = T P (22)
2

13T on T 23)

Calculating the portfolio’s beta and alpha:

Bp = et Wi B oo (24)

(Xp = ?=1 Wi L (25)

Calculating portfolio return, expected portfolio return, and portfolio risk:

Ry = YIoi Wi E(Rp) v (26)

E(Rp) = 0y 4 Bp E(Rpp) covveeeeeeneeeieeeieeeiseseisesesssss st sssse s sssessssncs (27)

o, = \/B% 02 F T W 02 ittt (28)

Sharpe Ratio

According to Tandelilin (2017), the Sharpe ratio, usually addressed as the reward-to-variability
ratio, is a ratio used to measure the risk premium for each unit of risk borne based on the capital
market line. The formulation to compute the Sharpe ratio is presented below:

Ry—R
S; = ‘;Tf ............................................................................................................................. (29)

Treynor Ratio

According to Tandelilin (2017), the Treynor ratio, also commonly known as the reward-to-

volatility ratio, is a portfolio performance evaluation that determines the portfolio’s return

relative to its systematic risk. It can be calculated using the following equation:

T, = % ............................................................................................................................. (30)
l

Jensen Ratio

The Jensen ratio is a metric for portfolio evaluation that quantifies how the actual return
deviates from the expected return on the capital market line (Tandelilin, 2017). The The
formulation to compute the Jensen ratio is presented below:

0y = Ry = (Rp + Byp(Rin = Rp) )ittt (31)

3. RESULTS AND DISCUSSIONS
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Stock Performance

Table 1. Individual Stock Performance

Source: Data processed, Author

Stock E(Ri) Var Std dev Beta Alpha
ACES 0.000210 0.000817 0.028575 0.768258 0.000044
ADMR 0.000977 0.000965 0.031068 1.075626 0.000745
ADRO 0.000558 0.000876 0.029600 0.985223 0.000345
AKRA 0.000162 0.000609 0.024686 0.904894 -0.000034
AMRT -0.000002 0.000477 0.021849 0.874202 -0.000191
ANTM 0.001288 0.000640 0.025304 0.958157 0.001080
ARTO 0.000052 0.001465 0.038281 1.608914 -0.000296
ASII -0.000588 0.000280 0.016726 0.813292 -0.000764
AUTO 0.000289 0.000580 0.024093 0.848971 0.000105
AVIA -0.000692 0.000485 0.022020 0.507907 -0.000802
BBCA 0.000155 0.000219 0.014784 0.950610 -0.000051
BBRI -0.000227 0.000391 0.019770 1.388336 -0.000527
BBTN 0.000200 0.000474 0.021773 1.197499 -0.000059
BFIN -0.000539 0.000597 0.024439 0.870270 -0.000727
BMRI 0.000302 0.000418 0.020440 1.405763 -0.000003
BNGA 0.000555 0.000221 0.014873 0.736598 0.000395
BRIS 0.001497 0.000664 0.025759 1.206157 0.001236
BRMS 0.003070 0.001488 0.038569 1.166524 0.002817
BRPT 0.002062 0.001833 0.042809 1.995619 0.001630
BSDE -0.000204 0.000398 0.019961 1.023745 -0.000426
BTPS -0.000513 0.000685 0.026173 1.286900 -0.000792
BUKA -0.000417 0.000884 0.029735 0.995658 -0.000632
CMRY 0.000496 0.000486 0.022055 0.388131 0.000412
CPIN 0.000193 0.000441 0.021005 0.874289 0.000004
CTRA 0.000008 0.000528 0.022969 1.043644 -0.000218
DSNG 0.001217 0.000795 0.028193 0.510358 0.001106
ELSA 0.001015 0.000422 0.020541 0.785477 0.000845
EMTK 0.000358 0.001016 0.031875 1.260960 0.000085
ENRG 0.000512 0.000921 0.030344 1.108365 0.000272
ERAA 0.000708 0.000855 0.029243 1.236295 0.000440
ESSA 0.000708 0.000855 0.029243 1.236295 0.000440
EXCL 0.000409 0.000382 0.019533 0.416075 0.000319
GGRM -0.002054 0.000360 0.018973 0.877108 -0.002244
GJTL 0.001201 0.001182 0.034373 1.378349 0.000903
GOTO -0.000712 0.001439 0.037932 1.479562 -0.001032
HEAL 0.000595 0.000528 0.022973 0.444326 0.000499
HRUM -0.000812 0.000839 0.028961 1.159458 -0.001063
ICBP 0.000034 0.000316 0.017779 0.500940 -0.000074
INCO -0.000937 0.000763 0.027614 1.029180 -0.001159
INDF 0.000298 0.000244 0.015611 0.496389 0.000191
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INDY 0.000007 0.000937 0.030608 1.305108 -0.000275
INKP 0.000144 0.000663 0.025751 1.107343 -0.000096
INTP -0.000993 0.000444 0.021060 0.894024 -0.001186
ITMG 0.000119 0.000268 0.016385 0.589686 -0.000009
JPFA 0.000920 0.000531 0.023046 0.604294 0.000789
JSMR 0.000505 0.000465 0.021559 0.812171 0.000329
KLBF -0.000420 0.000451 0.021242 0.634989 -0.000558
LSIP 0.000696 0.000394 0.019843 0.833186 0.000516
MAPI -0.000235 0.000855 0.029232 1.059018 -0.000464
MBMA -0.001099 0.001163 0.034108 1.213432 -0.001361
MDKA -0.000260 0.001219 0.034908 1.578082 -0.000601
MEDC 0.001054 0.000885 0.029756 0.819991 0.000876
MIKA 0.000240 0.000452 0.021252 0.355318 0.000163
MNCN -0.001575 0.000667 0.025819 1.066880 -0.001806
MTEL 0.000042 0.000390 0.019753 0.757072 -0.000121
MYOR -0.000121 0.000416 0.020402 0.689096 -0.000271
NCKL -0.000172 0.000709 0.026618 1.027309 -0.000394
NISP 0.000715 0.000209 0.014444 0.564476 0.000593
PANI 0.004957 0.002030 0.045052 1.639698 0.004602
PGAS 0.000687 0.000375 0.019365 0.599068 0.000557
PGEO 0.001316 0.000978 0.031277 0.881121 0.001125
PNLF 0.000747 0.000991 0.031472 1.138572 0.000500
PTBA 0.000032 0.000422 0.020554 0.731182 -0.000126
PWON -0.000217 0.000344 0.018540 0.916656 -0.000416
SCMA 0.000762 0.000885 0.029747 0.863665 0.000575
SIDO -0.000525 0.000380 0.019491 0.552885 -0.000644
SMGR -0.001230 0.000649 0.025483 1.255555 -0.001502
SMRA -0.000840 0.000540 0.023234 1.117741 -0.001082
SRTG 0.000827 0.001151 0.033928 1.492501 0.000504
SSIA 0.002222 0.001155 0.033986 0.889241 0.002029
TAPG 0.001457 0.000462 0.021495 0.521744 0.001344
TKIM 0.000394 0.000627 0.025031 1.053651 0.000166
TLKM -0.000621 0.000333 0.018255 0.799755 -0.000794
TOWR -0.000898 0.000494 0.022215 1.056672 -0.001126
UNTR 0.000143 0.000358 0.018914 0.839050 -0.000038
UNVR -0.001670 0.000736 0.027126 0.942271 -0.001874
Mean 0.000244 0.000675 0.025028 0.960998 0.000036

According to Table 1. the company with the highest expected return is PANI with an average
daily return of 0.5% according to the return probability over the last 2 years, while the company
with the lowest expected return is GGRM with a return of -0.2% based on the probability of
return over the last 2 years, resulting in an average average expected return obtained for IDX80
companies is 0.02% per day, which is quite good when compared to the market return of 0.02%
per day, meaning that the average return of IDX80 companies almost follows the overall market
return. The variance calculation results in Table 1 proofs that the highest variance value is in
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PANI at 0.002030, so there is a risk of deviation of actual return from expected return of 0.2%
and the lowest variance is at NISP at 0.000209, so the risk of deviation of actual returns from
expected returns is 0.02%, where the average IDX80 company has a variance of 0.000675,
which is quite large compared to the market variance of 0.000097. The results in Table 1 also
show that the highest standard deviation is at PANI at 0.045052, indicating that there is
volatility or fluctuation in returns of 4.5%, while the smallest standard deviation is at NISP at
0.014444, resulting in volatility or fluctuation in returns of 1.4%. All IDX80 companies have
an average of 0.025028, which is quite large when compared to the market standard deviation
of only 0.009857. The calculations in Table 1 also show that the largest beta value is BRPT at
1.995619, meaning that BRPT has a volatility or sensitivity to market movements of 199.5%.
For example, if the IHSG rises by 1%, BRPT will rise by 1.995%. Meanwhile, the lowest beta
is found in MIKA at 0.355318, meaning that MIKA has a volatility or sensitivity to market
movements of 35.53%. The calculations in Table 1 also show that the largest alpha value is in
PANI at 0.004602, so that PANI shares are able to provide an actual return of 0.4% higher than
market performance. while the smallest alpha is found in GGRM at -0.002244, meaning that
GGRM shares are able to provide an actual return of 0.2% lower than market performance.

Optimal Portfolio Markowitz Model

In calculating a Markowitz portfolio, it is necessary to calculate the covariance between stocks,
which is a benchmark for describing the movement of risk between stocks. Covariance or
correlation coefficients with values close to 1 (one) indicate that the risk in stocks cannot be
diversified, while a covariance value of 0 (zero) means that there is no correlation between
stocks. Conversely, a covariance close to -1 (negative one) indicates that stocks can be
diversified. Next, an optimal model calculation was performed based on the Markowitz model
with equal asset weights of 2.632% (100% divided by 38), and the results obtained using
Markowitz were a standard deviation of 0.011211, a variance of 0.000126, and a return of
0.000953. After that, solv er in Microsoft Excel is used to evaluate the optimal portfolio with
the following requirements: (1) The standard deviation/variance value is close to 0 (zero); (2)
Each stock’s weight must not be less than 0 (zero); and (3) The total of all stocks is 100% (one
hundred percent). Based on the solver results, the portfolio weights are as follows:

Table 2. Optimal Portfolio Markowitz
Source: Data processed, Author

Optimal Portfolio

ADMR 0.86% HEAL 5.36%
ADRO 0.99% INDF 12.92%
ANTM 1.77% JPFA 3.59%
AUTO 1.27% JSMR 1.75%
BNGA 10.92% MEDC 0.68%
BRMS 1.48% MIKA 7.87%
CMRY 7.34% NISP 17.11%
CPIN 1.88% PGAS 6.40%
DSNG 0.31% PGEO 0.64%
ELSA 0.81% SSIA 0.50%
EXCL 8.77% TAPG 6.79%
Return Portfolio 0.000657
Standard Deviation Portfolio 0.008327
Varians Portfolio 0.000069
Beta Portfolio 0.571553

According to the results of the solver with Excel, the optimal portfolio with the largest weight
1s NISP at 17.11% and the smallest weight is SSIA at 0.5%. The results from Table 2. with the
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formation of an optimal portfolio using the Markowitz model on risk-free assets obtained a
portfolio return of 0.000657, a portfolio standard deviation of 0.008327, a portfolio variance
0f 0.000069, and a portfolio beta of 0.571553.

Optimal Portfolio Single Index Model

Optimum portfolio formation utilizing the single index model is done by finding the return of
assets and markets, the expected return of assets and markets, the risk of assets and markets,
the beta and alpha of each asset, residual variance, and excess return to beta. The findings of
these calculations are explained in the following:

Table 3. ERB Calculation
Source: Data processed, Author

Stock Residual Var ERB Stock Residual Var ERB
PANI 0.00176 0.00292 AKRA 0.00053 0.00000
BRMS 0.00135 0.00249 BBCA 0.00013 -0.00001
TAPG 0.00043 0.00248 INKP 0.00054 -0.00002
SSIA 0.00108 0.00231 UNTR 0.00029 -0.00002
DSNG 0.00077 0.00206 ARTO 0.00121 -0.00007
PGEO 0.00090 0.00131 ITMG 0.00023 -0.00008
JPFA 0.00049 0.00125 INDY 0.00077 -0.00012
ANTM 0.00055 0.00117 CTRA 0.00042 -0.00015
BRIS 0.00052 0.00111 MTEL 0.00033 -0.00016
MEDC 0.00082 0.00109 PTBA 0.00037 -0.00018
ELSA 0.00036 0.00108 AMRT 0.00040 -0.00019
NISP 0.00018 0.00098 ICBP 0.00029 -0.00026
HEAL 0.00051 0.00097 MDKA 0.00097 -0.00027
BRPT 0.00144 0.00095 BBRI 0.00020 -0.00028
PGAS 0.00034 0.00087 NCKL 0.00060 -0.00033
CMRY 0.00047 0.00086 BSDE 0.00030 -0.00036
ADMR 0.00085 0.00076 MAPI 0.00074 -0.00038
GJTL 0.00099 0.00075 MYOR 0.00037 -0.00041
SCMA 0.00081 0.00069 PWON 0.00026 -0.00042
LSIP 0.00033 0.00064 BTPS 0.00052 -0.00053
EXCL 0.00036 0.00059 BUKA 0.00079 -0.00058
BNGA 0.00017 0.00053 GOTO 0.00122 -0.00059
PNLF 0.00086 0.00051 BFIN 0.00052 -0.00081
SRTG 0.00093 0.00044 HRUM 0.00071 -0.00084
ERAA 0.00071 0.00044 SMRA 0.00042 -0.00090
ESSA 0.00071 0.00044 KLBF 0.00041 -0.00092
JSMR 0.00040 0.00042 ASII 0.00022 -0.00092
ADRO 0.00078 0.00040 TLKM 0.00027 -0.00098
ENRG 0.00080 0.00031 TOWR 0.00038 -0.00100
INDF 0.00022 0.00027 MBMA 0.00102 -0.00104
TKIM 0.00052 0.00022 INCO 0.00066 -0.00107
MIKA 0.00044 0.00022 SMGR 0.00050 -0.00111
EMTK 0.00086 0.00015 SIDO 0.00035 -0.00124
AUTO 0.00051 0.00015 INTP 0.00037 -0.00129
BMRI 0.00023 0.00010 MNCN 0.00055 -0.00163
ACES 0.00076 0.00006 AVIA 0.00046 -0.00168
CPIN 0.00037 0.00003 UNVR 0.00065 -0.00195
BBTN 0.00033 0.00003 GGRM 0.00028 -0.00253

According to the results in Table 3. the stock with the highest ERB value is PANI and the
lowest is GGRM. Excess return to beta is to determine the excess return relative to
undiversifiable risk and shows the relationship between return and risk. After calculating the
excess return to beta, calculations were performed to determine the cut-off point, which require
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the calculation of Aj and Bj to determine the cut-off point, and a cut-off point value of 0.00091
was obtained. Assets with excess return to beta values above the cut-off point were selected to
be optimal assets for the formation of a single index model portfolio, resulting in 14 assets with
ERB values above the cut-off point, namely PANI, BRMS, TAPG, SSIA, DSNG, PGEO,
JPFA, ANTM, BRIS, MEDC, ELSA, NISP, HEAL, and BRPT. After obtaining the stocks
included in the optimal single index model portfolio, Zi calculations are performed to
determine the Wi value (stock weight) with the following results:

Table 4. Optimal Portfolio Single Index Model
Source: Data processed, Author

Optimal Portfolio
Stock Zi Wi Stock Zi Wi
PANI 1.87229 0.19355 ANTM 0.46138 0.04770
BRMS 1.36523 0.14113 BRIS 0.45699 0.04724
TAPG 1.88524 0.19489 MEDC 0.17783 0.01838
SSIA 1.16201 0.12012 ELSA 0.38260 0.03955
DSNG 0.76776 0.07937 NISP 0.21850 0.02259
PGEO 0.39091 0.04041 HEAL 0.05483 0.00567
JPFA 0.41915 0.04333 BRPT 0.05873 0.00607
Alpha Portfolio 0.002147
Beta Portfolio 0.969000
Systematic Risk 0.000091
Residual Var Error Portfolio 0.000136
Total Risk 0.015059
ERp) 0.002357
Std Dev 0.122714

According to the results of Table 4. the assets included in the total asset optimal single index
model portfolio are PANI at 19.36%, BRMS at 14.11%, TAPG at 19.49%, SSIA at 12.01%,
DSNG at 7.34%, PGEO at 4.04%, JPFA at 4.33%, ANTM at 4.77%, BRIS at 4.27%, MEDC
at 1.84%, ELSA at 3.96%, NSIP at 2.26%, HEAL at 0.57%, and BRPT at 0.61%. The results
of portfolio formation using the single index model obtained a portfolio alpha value of
0.002147, a portfolio beta of 0.969000, systematic risk of 0.000091, unique risk of 0.000136,
total risk of 0.015059, portfolio return of 0.002357, portfolio angle of 0.145670, and portfolio
standard deviation of 0.122714.

In addition to creating an optimal portfolio based on total assets, this study also categorizes
assets into five types: total assets, risk-free assets, risky assets, assets with positive and negative
expected returns. Total assets consist of all IDX80 companies included in the research sample,
while risk-free assets are assets with expected returns above the risk-free rate set by Bank
Indonesia from BI7DDR. risky assets are assets with expected returns below the risk-free rate
set by Bank Indonesia, assets with positive expected returns are assets with expected returns
greater than 0, and assets with negative expected returns are assets with expected returns less
than 0. The overall portfolio calculation results are as described below:
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Table 5. Summary of Optimal Portfolio
Source: Data processed, Author

Group Markowitz Single Index Model
Return Risk Return Risk
Total Assets 0.000221 0.000060 0.002357 0.015059
Risk-Free Assets 0.000657 0.000069 0.002357 0.015059
Risky Assets -0.000258 0.000076 0.000162 0.024660
E(Rp) + 0.000481 0.000063 0.002357 0.015059
E(Rp) - -0.000627 0.000095 -0.000002 0.021826

After each asset was established, the performance of each portfolio was reviewed as shown in
the following results:
Table 6. Portfolio Evaluation
Source: Data processed, Author

Group Sharpe Treynor Jensen
Markowitz SIM Markowitz SIM Markowitz SIM
Total Assets 0.007517 0.017876 0.000098 0.002264 0.000026 0.002142
Risk-Free Assets 0.059330 0.017876 0.000864 0.002264 0.000464 0.002142
Risky Assets -0.048248 -0.000010  -0.000609 -0.000002 -0.000458 -0.000050
E(Rp) + 0.040156 0.017876 0.000547 0.002264 0.000287 0.002142
E(Rp) - -0.081006 -0.001115 -0.001051 -0.000189 -0.000830 -0.000211

According to Sharpe ratio calculations in Table 6, the highest Sharpe ratio was obtained in the
formation of a portfolio using the Markowitz model with a risk-free asset of 0.059330, and the
lowest was in the formation of a portfolio using Markowitz with assets with a negative expected
return of -0.081006. Thus, the use of the Markowitz portfolio for risk-free assets is the most
appropriate model for forming a portfolio that is not yet fully diversified because it is able to
provide a higher rate of return of 5.93% per risk borne. Referring to the results from Table 6,
the highest Treynor ratio was found in the single index model portfolio for total assets, risk-
free assets, and risky assets at 0.002264, while the lowest was found in the Markowitz portfolio
for assets with negative expected returns. Based on these results, the formation of a portfolio
using the single index model can be used for portfolios that are already fully diversified. Based
on the results in Table 6, the highest Jensen ratio was found in the single index model portfolio
for total assets, risk-free assets, and assets with a positive expected return of 0.002142, while
the lowest was found in Markowitz for assets with a negative expected return of -0.000830.
Based on these results, the portfolio formation with a single index model can provide a higher
return compared to the market expected return.

The Mann-Whitney test is a nonparametric test utilized to find a distinction between two
samples with a significance level of 0.05. If the significance value is below 0.05, there is a
prominent difference between the Markowitz model and the single index model, whereas if the
significance value is above 0.05, there is no prominent difference between the Markowitz
model and the single index model. The results of the Mann-Whitney test are as follows:

Table 7. MannWhitney Test
Source: Data processed using SPSS

Model Sig. Conclusion
Return 0.169 There is no prominent difference
Risk 0.008 There is a prominent difference
Sharpe 0.916 There is no prominent difference
Treynor 0.169 There is no prominent difference
Jensen 0.169 There is no prominent difference
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Based on the results in Table 7, it is concluded that there are no prominent differences in
portfolio formation using the Markowitz and single index models in terms of return, Sharpe,
Treynor, and Jensen results, while there is a prominent difference in risk results between the
Markowitz model and single index model.

4. CONCLUSIONS AND SUGGESTIONS

This test was conducted to determine the findings of portfolio formation using the Markowitz
model and single index model and testing of performance using Sharpe ratio, Treynor ratio,
and Jensen ratio, followed by a difference test. This study’s sample consists of 76 companies
listed on the IDX80 in the second quarter of 2025, with an observation period from June 1,
2023, to June 1, 2024. According to the results of the analysis and discussion, it is concluded
that portfolio formation using the Markowitz model produces a return rate of 0.06% per day
with a risk of 0.007%. This portfolio consists of various stocks that have low correlation
between assets, thereby minimizing the overall risk level. Conversely, portfolio formation
using the Single Index model results in a higher return of 0.24% with a risk of 1.51%. This is
because the Single Index model emphasizes the selection of stocks with the highest expected
return that has a direct relationship with market returns. The fundamental difference between
these two models lies in their objectives, whereby the Markowitz model focuses on risk
efficiency while the Single Index Model focuses on return maximization. The results of the
portfolio performance evaluation show that based on the Sharpe Ratio, the highest performance
was obtained from the Markowitz portfolio in the risk-free asset group at 0.059330, followed
by assets with a positive expected return at 0.040156, and the Single Index Model at 0.017876.
Meanwhile, the Treynor Ratio shows the highest value in the Single Index Model at 0.002264,
which means that this model is more effective for portfolios with diversified systematic risk.
Referring to the Jensen Ratio, the Single Index Model also provides the best results with a
value 0f 0.002142, indicating the ability of this model to generate excess returns beyond CAPM
predictions. Based on the results of testing the differences between the two models, a
significant difference was found in the level of risk, where the Markowitz Model has a much
lower risk in comparison to the Single Index Model. It’s in line with the basic theory of the two
models, where markowitz takes into account the correlation between assets in reducing the total
risk of the portfolio, while the Single Index Model emphasizes on the correlation of stock
returns and market returns. Overall, the results of this study indicate that the Single Index
Model is more suitable for investors who want high returns with greater risk, while the
Markowitz Model is more suitable for investors who prioritize stability and risk avoidance with
relatively safe results but still provide positive performance.
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