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ABSTRACT

Purpose: First, this paper suggests an alternative approach to find optimal portfolio (stocks, bonds and ESG
stocks) under the maximizing utility of investors. Second, we include ESG stocks in our optimal portfolio,
and compare improvement of welfares in the case with and without ESG stocks in portfolio.

Methods: Our main method of analysis follows Brennan et al(2002), designed under the continuous time
framework. We assume that the dynamics of stock price follow the Geometric Brownian Motion (GBM) while
the short rate have the Vasicek model. For the utility function of investors, we use the Power Utility Function,
which commonly used in financial studies. The optimal portfolio and welfares are derived in the partial
equilibrium. The parameters are estimated by using Kalman filter and ordinary least square method.
Results: During the overall analysis period, the portfolio including ESG, did not show clear welfare
improvement. In 2017, it has slightly exceeded this benchmark 1, showing the possibility of improvement,
but the ESG stocks we selected have not strongly shown statistically significant welfare improvement results.
This paper showed that the factors affecting optimal asset allocation and welfare improvement were different
each other. We also found that the proportion of optimal asset allocation was affected by factors such as
asset return, volatility, and inverse correlation between stocks and bonds, similar to traditional financial theory.

Conclusion: The portfolio with ESG investment did not show significant results in welfare improvement is

® Received 23 February 2023, accepted 30 March 2023

1 Corresponding Author(Goonrh@ssu.ac.kr)

(© 2023, Korean Society for Quality Management

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License
(http://creativecommons.org/licenses/by-nc/3.0)  which permits unrestricted non-Commercial use, distribution, and
reproduction in any medium, provided the original work is properly cited.

B R AR @l MAesleRe FoRign,



172 J Korean Soc Qual Manag Vol. 51, No. 2: 171-184, June 2023

due to that 1) the KRX ESG Leaders 150 selected in our study is an index based on ESG integrated scores,
which are designed to affect stability rather than profitability. And 2) Korea has a short history of ESG
investment. During the limited analysis period, the performance of stock-related assets was inferior to bond
assets at the time of the interest rate drop.

Key Words: ESG(Environment, Social, Governance), CEWR(Certainty Equivalent Wealth Ratio), Optimized
Asset Allocation, Welfare Improvement, Tail-risk
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Table 1. FLHAMMA|ZE 7| = SH S
Variable 2 A4 ESG KOSDAQ
Mean 0.015 0.017 0.005 0.046
Standard Deviation 0.098 0.004 0.108 0.155
Skewness -0.552 0.011 -0.403 -0.859
Kurtosis 4.748 0.006 4.257 6.799
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Table 2. FLHFHEZY zl2fo|g
Variable Obs est. method
Og 0.098 daily
Stock
Ag -0.024 daily
o, 0.005 Kalman Filter
A, -1.071 Kalman Filter
Bond _
r 0.015 Kalman Filter
K 0.108 Kalman Filter
op 0.108 daily
ESG
Ap -0.114 daily
o) 0.155 daily
KOSDAQ
)\Q 0.183 daily
Table 3. ESG ARAHZE Abzbnby s
Correlation Stock Bond ESG Stock
Stock 1 0.124 0.885
Bond 1 0.152
ESG Stock 1
Table 4. KOSDAQ XRARZE Abmbab s
Correlation Stock Bond KOSDAQ
Stock 1 0.124 0.647
Bond 1 0.085
KOSDAQ 1
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Fo AFH R 19l AR F 099 Y R0lo] FAR Ee A shortfall ris)el ola 2R
ol Y RS NSk oIS Q910 e UGS Lehlnh, £AEE Sokse RAE 24 A1y
F& ESGHO Bl $34% Fovishl S/l A0 ngltd ot BEBHY BAS 95 FH8AL A
@ Yo R F3 4RAAZL F & BSGROEY o] ] el 2oz nelt FuA A7 HAF
& FAah AR ABAGTL e obAnl, BSGSh AR ABAFTL o5 Sk merg Byt
o= FAuh AU AgAS O3 LEFT 0 fabl hebithe ot F40] ESGHUIE rhd vlwg9i7h
gl 7191ekgrta 2 4 ek ARAE ESG AHMFE F45:01 8] obd 1] vholAa, A AEY ] o}
A A% eehs 23 Bk ol 743 BSGTE e APl dAlA #9S Rl T 9lu, 7440
ol 2 msh 7431 A9 WEHo] £ v BSG AHHIFe] F71sks 2L BSG FAH FA14 WA o)
YA BAS PIBE WEY B AR B GBS ol Pl JUSAE vkn 45T £ ok

Intercept (r) (1z) (0,) (op) (pg)

Coefficient 0.150 -9.314 13.751 -1.539 0.132 0.268

t-value 0.6 -0.95 14.68™ -0.89 0.81 1.80
R? Adj R? n
0.805 0.79 72

Table 6. | AT CIESE 724

Intercept (1g) (1) (og) (o) (P () (o)

Coefficient -33.9 -302.2 342.7 27.7 -26.9 -237.7 239.9 56.5

t-value -0.86 -0.53 0.64 0.42 -0.50 -4.00™ 4.00™ 0.98
R? Adi R? n
0.219 0.134 72

Table 7. % ESGH|Z CI53|7 24

Intercept (1) (r) (o) (0,) (pg.)
Coefficient 0.341 -15.245 -11.260 -0.346 3.378 -0.121
t-value 1.31 -15.55" -1.11 -1.75 1.94 -0.81
R? Adj R* n

0.798 0.782 72
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Table 8. FA-AH#o| £AH|S0| ZEE CEWR CHEE &4

Intercept Hs Og HE op 2] o) Psr
Coefficient 1.046 -0.609 0.0718 0.658 -0.033 -0.087 -0.030 -0.003
t-value 20.18 -0.89 1.11 1.15 -0.51 -0.54 -1.28 -0.05
Pse PEr PsqQ Por r T 2 93:
Coefficient 0.007 -0.004 0.0139 0.011 -3.697 0.002 0.0003
t-value 0.11 -0.06 0.36 0.32 -1.88 0.08 2.89™
R? Adj R* n
0.274 0.0953 72

Table 9. #{H-ESGO| #[XH|SF0| ZeE CEWR CIESE[F24]

Intercept Hg Og U op Ho ) Py
Coefficient 1.073 -0.628 0.080 0.095 -0.033 -0.021 -0.036 0.001
t-value 20.20 -1.07 1.26 0.14 -0.53 -0.13 -1.46 0.02
Pse Per Psq@ Por r x i x}
Coefficient -0.013 -0.022 0.005 0.018 -4.210 0.0003 -0.039
t-value -0.22 -0.33 0.13 0.54 -2.15" 2.67" -1.46
R? Adj R* n
0.3 0.128 72

Table 10 F4I-ESG2| =|Mu|H0| Zetel CEWR CHs 3| =M

Intercept Hs Og HE Op Mo o) Psr
Coefficient 1.105 0.853 0.061 -1.055 -0.024 0.055 -0.038 -0.055
t-value 21.05 1.08 0.96 -1.38 -0.39 0.33 -1.67 -0.94
PsE PEr PsqQ Por T a?*s xg
Coefficient 0.015 0.039 -0.021 0.013 -5.644 -0.142 -0.160
t-value 0.25 0.66 -0.56 0.41 -2.99" -2.96™ -3.54™
R? Adj R? n

0.318 0.15 72
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