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Abstract

Purpose: Risk parity is one of the stock portfolio selection models that has received a lot of attention since the US national
financial crisis in 2008. The philosophy of this model is to allocate an equal amount of portfolio risk between the assets. In the
present study, the portfolio selection model is introduced which is a combination of risk parity portfolio and factor analysis

with the Markov regime-switching framework.

Methodology: The portfolio selection model is introduced which is a combination of risk parity portfolio and factor analysis
with the Marko. Regime-switching framework approach. Markov regime switching helps to make the covariance matrix in the
objective function of the risk equality model dependent on the state variable and increase the stability of the portfolio. At the
beginning of each investment period, the state variable is determined and the asset covariance matrix is calculated based on it
and used in the risk equality model.

Findings: The research portfolio consisting of 8 industries from the Tehran Stock Exchange in the period 1390 to 1399 shows
that this portfolio has a higher sharp ratio than the mean-variance and equally weighted portfolios in market declines, it is more
durable and produces less damage.

Originality /Value: The innovation and importance of research is robustness of risk parity portfolio by considering the
covariance matrix parameter with factor analysis in Markov regime-switching framework. Thus, it is expected that in different
market situations, expectations from the stock portfolio will be more consistent with reality and less losses will be produced in
market declines.
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Table 1- Statistical description of assets.

Hlxe Bl 2l Ao oS als Ok alls o leds shils bl el

0.037413796 0.210828  -0.1071 0.0006 0.005501 1 Ssb
0.056627454  0.235092 -0.15248 -0.00029 0.006629 2 Pyryes
0.044456103 0.204428  -0.1192 -0.00109 0.008335 3 S S8
0.039458241 0.180779  -0.1308 -0.00042 0.008374 4 Ol
0.052053383  0.36132 -0.41696 0.002594 0.009714 5 S

0.0402561 0.220871 -0.12877 0.003865 0.010098 6 YT il
0.176013222 2.855466 -0.74295 -0.0013  0.014966 7 5l
0.050472704 0.249305 -0.15822 0.002834 0.011543 8 JLSPRE
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Table 2- Intercept in state 1 and 2.

pod Sl ejles
-0.0045695  0.00277567
-0.0053302  -0.0027989
-0.0136601  0.00857023
-0.0051445  0.0051121
-0.0103046  0.00804037
-0.0094138  0.00085814
-0.0032083  -0.0120268
-0.0100953  0.01208363
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Table 3- Loading factors in state 1 and 2.

Sele glaly <l s
f3 2 fl
063962465 -1.1169109 1.13573331 1 1
-0.1249166  0.2907742  -0.0660623 2
097741548  -0.5434958  1.18884548 1 2
-0.1169115 0.12332265 -0.2109847 2
0.65508446  -0.0942693  0.29637732 1 3
099179534 -0.5319197 0.69059302 2
-0.179039  0.27096847  -0.1786479 1 4
0.60045607 -14967829 1.07469335 2
0.10590633  -0.0998231  0.09576495 1 5
157550672 -0.3582147 0.92476334 2
0.90569898  -0.7930809  0.98664531 1 6
013485523 0.12812459 0.13931198 2
-0.0272549  0.0203614  -0.0228911 1 7
024170841  -1.255539  0.1478573 2
-0.1616796  0.17195869  -0.2400338 1 8
013776673  -0.0940022 0.15118657 2
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Table 4- Correlation matrix of loading factors for state 1.

Tl Yale gk Sy
0.28178371  0.26582922 1 \ Jele
0.2706437 1 0.26582922 Y Jole
1 0.2706437 0.2817837 Y Jele
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Table 5- Correlation matrix of loading factors for state 2.

Y el Ve Ve Shesiays
0.28178371 0. 0.26582922 1 \ Jele
0.2706437 1 0.26582922 Y Jle
1 0.2706437 0.2817837 Y Jele

fi=[ 09770 -0.4219 06772].

f,=[ 00325 00643 -0.4552].

0.0822984547678626 0.756219667436973

|: 0.917701545232137 0.243780332563027:|
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Figure 1- State probabilites in train data.
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Table 6- Correlation matrix for first week of test data.
8 7 6 5 4 3 2 1 ghlse,les
0.271 0.421 0509 0.295 0481 0.316 0540 1.000
0.294 0403 0.533 0.252 0.489 0.221 1.000 0.540
0.130 0.210 0.281 0.567 0.306 1.000 0.221 0.316
0.377 0430 0.664 0.364 1.000 0.306 0.489 0.481
0.158 0.270 0.339 1.000 0.364 0.567 0.252 0.295
0.416 0.482 1.000 0.339 0.664 0.281 0.533 0.509
0.223 1.000 0.482 0.270 0.430 0.210 0.403 0.421
1.000 0.223 0.416 0.158 0.377 0.130 0.294 0.271
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Table 7- Optimized combined portfolio.
b 903 ol Yol i e GBS 5,00 Sb ol
0.164 0.036 0.139 0.124 0.172 0.146 0.076 0.139  &Js
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risk parity portfolio+switching markov
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Figure 2- Weekly returns based on combined method.
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Table 8- Performance of combined portfolio on test data.
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Figure 3- Weekly returns based on equally weighted portfolio on test data.
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Table 9- Performance of equally weigthed portfolio on test data.
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Table 10- Markowitz optimized portfolio.
)S..f: 9 &8 3)‘.) CJYTMLA Sy L‘)Lﬂ"“ 6}15 ‘5‘1[5 5)055- AS.;L) @b‘é
0.138 007.0 101.0 082.0 294.0 087.0 0 287.0
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Figure 4- Weekly returns based on Markowitz method on test data.
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Table 11- Performance of Markowitz portfolio on test data.
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Figure 5- Performance of 3 portfolios on test data.
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Figure 6- Example of performance of 3 portfolios in market decline.
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Figure 7- Example of performance of 3 portfolios in market decline.

V¢

VM/C}‘)&&&J‘-;M#

355 9 (5 S,

\Vq—\f“ ldedpo 4\"'\)‘.@ o\ a)Lo.‘fu cVajjﬁ (.s:)l:-Lo.P)}



35095 b ol e 5!

7

‘S*"-lJ 4-3‘-5"35.:5

ab p Jole Jlos 5

(=0 o

AN

sladl plas gl S Il s Sl e e 3 Ses Iy g plos o 58 o0 o dalin 450l 53 a8 Hsbilen
ol 0yl VY J g 3 Jbs e 3 Sas o (glaosls 43 1L

bl lecdlys plows oo 8,Sdes =Y Jsuz
Table 12- Performance of portfolios in market declines.
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