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==X Xt EflAa0 2 o
ol HBIS | (BHE-ENE) | SR FHESE NS, -
2015 514,130 51,126 32,191 -
2016 580,738 55,936 36,758 1.00 19,744 175,359
2017 647,346 60,746 41,325 1.07 18,698
2018 713,955 65,555 45,891 114 17,708
2019 780,563 70,365 50,458 1.20 16,770
2020 847,171 75,175 55,025 1.30 15,881
2021 929,879 77,803 58,303 1.38 14,439
2022 1,012,586 80,430 61,581 147 13,134
2023 1,095,294 83,058 64,860 157 11,960
2024 1,178,001 85,685 68,138 1.66 10,898
2025 1,260,709 88,313 71,416 1.76 9,934
2026 1,355,043 90,042 75,507 1.86 8,140
2027 1,449,378 91,772 79,598 1.97 6,517
2028 1,543,712 93,501 83,690 2.08 5,051
2029 1,638,047 95,231 87,781 2.20 3,726
2030 1,732,381 96,960 91,872 2.32 2,529
2031 1,822,741 94,820 95,077 2.45 230
2032 1,913,101 92,680 98,281 .00 4742 | ~707,681
2033 2,003,460 90,539 101,486 1.05 9,544 (2047)
2034 2,093,820 88,399 104,690 111 13,863 | 1,047,833
2035 2,184,180 86,259 107,895 116 17,743 (2060)
2036 2,046,243 77,938 109,682 122 25,116
2037 2,308,306 69,617 111,470 128 31,772
2038 2,370,368 61,296 113,257 1.35 37,757
2039 2,432,431 52,975 115,045 141 ~43,126
2040 2,494,494 44,654 116,832 148 ~47,930
2041 2,516,826 33,189 118,162 1,55 ~53,940
2042 2,539,157 21,723 119,492 163 ~59,325
2043 2,561,489 10,258 120,822 1.70 ~64,088
2044 2,558,741 2,748 121,003 179 ~68,486
2045 2,541,358 ~17.383 120,531 1.87 72,873
2046 2,473,190 ~34,768 117,724 1.96 76,912
2047 2,405,022 52,153 114,918 2.06 ~80,465
2048 2,336,855 69,538 112,111 2.16 ~83,494
2049 2,068,687 ~86,923 109,305 2.26 86,029
2050 2,200,519 ~104,308 106,498 2.37 ~88,098
2051 2,027,312 ~128,324 99,189 2.49 790,576
2052 1,854,105 152,341 91,880 2,61 92,757
2053 1,680,897 ~176,357 84,571 2.74 ~94,442
2054 1,507,690 ~200,374 77,262 2.88 ~95,636
2055 1,334,483 ~224,390 69,953 3.03 ~96,332
2056 1,011,443 ~258,401 55,962 3.20 ~97,540
2057 688,403 292,412 41,972 3.36 ~98,667
2058 365,364 326,423 27,981 3.56 98,918
2059 42,324 ~360,434 13,991 3.82 ~97,388
2060 280,716 ~394,445 - 5.47 71,638
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[ 2] 204791t 206022 &M L, =EX

Orehel A2 01&5t0 204743t 2060E01 oHYote 2 L, FHGIJACH ASY 04 LR = SHE HE8E M= FAHAR, "H3IX =
QIig THEAA ZFIIWEMY 209 JHEsS 27 S8 20500 20608 ZHESCIF HYl 22AHAZ M4 HUES 0I1EoHALH JItH=
Y2 S AZW JIHUEe S#2= LEHRCH Jlteg e SHAE 201449 &M MFHE, ‘M3X =0H3a HEAH A EIIHEHL 202 2050
H 206049 DI+ ASES MESIRUCH HSXN= HAAZ2 62.5M=Z oIUCH HSXN=HE M3 ILAZ MEAA HIHEEL A
o HAI=HY MM A2l 204530 20608 FHXIE 0/25H0 HASHR L, SRA LS =AEES 2016 48 182X, 3HE I 2
W UBHEIACZ FHOIRUCH OAMBUHAL [tetA, = MES=XNHUSZRH F6t 20153 Kol 512323 S AFZ0HACH
A oA 7HA A ey —A g MA A (Y) Ao FA)F ol
LS R TrAeag e R & (gae)r
g 18-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60+ L,
YdaHd 18.5 22.0 27.0 32.0 37.0 42.0 47.0 52.0 57.0 68.9
A= XSHAMNK g = 528 486 426 366 306 246 186 126 66 =77
2047
b Rt 170,765 | 1,208,284 | 1,763,047 | 1,784,459 | 1,850,697 | 1,849,160 | 2,410,069 | 2,726,457 | 2,520,527 | 10,633,820
JIHHE &7 70.9 67.4 62.5 57.7 52.9 481 43.4 38.8 34.3 17.9
NS> (29) 322 323 324 326 328 331 335 340 346 291
SN (2HRHR) 8 103 367 910 2,311 5,656 18,060 50,060 113,402 1,236,245 | 1,427,121
2060
b b= 161,555 | 1,007,737 | 1,509,434 | 1,672,195 | 1,771,229 | 1,808,482 | 1,841,413 | 1,776,546 | 1,888,550 | 11,055,315
JIHHE &7 71.5 68.6 63.7 58.8 54.0 49.2 44.5 39.9 35.5 19.0
NS =(8) 330 337 338 340 342 344 348 353 359 305
SN (2H ) 8 94 345 937 2,432 6,082 15,170 35,856 93,391 2,288,530 | 2,442,843
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H& JIZ2t2 KOSPI, S&P 500, 3JHE BHJ| =20 BIEEZ 25 128 s¢t2 UZJF AHE Jitsst 20018 12 2H 20158 12202 ot
Ct. 8t S&P 5002 HR= Ed S22 HAED| 20 28 S =S HEot FHFZ SAGHH AIEoJ T =W =411 oilel =419
Hodt 242 FH 2200 UetAd &0l 20 Hetst 28 H8i6t)| ol SHH 2= 201 20158 128 2ls A2 JDFAIZI &
EHOIA 20012 H 8 ol SItotHA 28 RA2t0t0 Bt 242 dHEUC A = A= 245 FHot)| /AN =i 58X 28 A=
Jb 200 BHEGHD 2011E0A O 242 HEGSHATH 28 2200 =W =410 o2l =412 d1t= Sharpe RatioE 0/E6t0 Hl W ot
Ct.
KOSPI S&P 500

nEa N, Sharpe SEETL | HAZACYI

NHSHSE It 2 EEwR Sharpe It 2 EEwET Sharpe - Ratiot0| =8 SUFEA L

2001 0.091 0.219 0.257 0.026 0.187 ~0.046 0.545 0.303 0.035 FEE

2002 0.074 0.201 0.204 0.034 0.182 0.006 0511 0.199 0.034

2003 0.088 0.193 0.288 0.062 0.175 0.167 0.477 0.121 0.033

2004 0.074 0.188 0.223 0.048 0.176 0.091 0.467 0.132 0.082

2005 0.071 0.191 0.210 0.057 0.182 0.140 0.481 0.070 0.082

2006 0.035 0.184 0.023 0.061 0.188 0.158 0.494 ~0.135 0.031

2007 0.035 0.190 0.027 0.065 0.196 0.181 0.486 ~0.154 0.030

2008 0.004 0.188 0.123 0.070 0.205 0.209 0.520 0.333 0.028

2009 0.080 0.158 0.351 0.083 0.203 0.289 0.490 0.061 0.025 EEE

2010 0.026 0.133 0.004 0.101 0.170 0.444 0.558 ~0.440 0.025

2011 ~0.009 0.128 ~0.269 0.097 0.158 0.454 0.467 0.723 0.026 EEE
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&, Particle Swarm Optimization &fHE A6t 0] &(+)l H=20 0= QloH A

ol= &8 &4& zlislote des Fotd 2= Otei2r 20

2047EE 2J12t9 OHNIS A&ty JIEE I I8 S0l 8l e JS e O
gt =W =&t ol 2l A0 e Alltel2 StolA 2l =& XHek 22 ot
(&2 %)
()\oa A1y Mo )
(:u’:m Mgﬂ O:L" 0':1]7 pz,’y’ rfa ’LU)
b2 gEE0l glg IR | I g0l US AR

L

(7, 7, 20, 20, 50, 3, 20) (17.0, 18.5, 19.

>
no

0) (18.7, 13.6, 16.4, 20.

(6, 7, 20, 20, 50, 3, 20) (7.8, 6.9, 21.4, 27.2) (6.4, 4.7, 23.7, 27.9)

(7, 6, 20, 20, 50, 3, 20) (23.7, 26.8, 6.6, 8.4) (27.7, 20.1, 5.3, 11.2)

(7, 7, 20, 19, 50, 3, 20) | (15.2, 17.9, 21.8, 22.7) | (19.8, 13.1, 18.4, 26.2)

(7, 7, 19, 20, 50, 3, 20) (21.6, 21.4, 17.9, 19.5) | (21.4, 14.8, 15.5, 21.8)

[E 5.2] &AM =A U2E 0|23t =F

OHIIM=E AH =W F=A(KOSPI), a2l =2I(S&P 500), 3MHE 2t
ANEZRH FA2 £AEN 4, 2K, SRS =4 E2
Nl B0l OiohA =& Xhat i ch

=22 =W FA9 dot | =4 &
G DJ12H2005-2015), Jt& S S|E J12H2011-2015)21 M 20 CHEH == Xtek BHE
Z 0l Ct.

e 2 (Has Hys O Ty Py Tp) (Ao» s 705 1)
2001-2015 | (9.08, 2.60, 21.91, 18.72, 54.54, 3.46) (5.5, 5.6, -4.1, -3.9)
2005-2015 | (7.97, 8.30, 15.79, 20.26, 48.99, 2.43) (18.5, 12.0, 5.9, 7.5)
2010-2015 | (-0.89, 9.72, 12.76, 15.83, 46.66, 2.54) | (-53.7, -41.8, 62.1, 61.5)
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The Price Impact of NPS in Korean Stock Market and Optimal Asset Allocation

to Domestic and Foreign Stocks*

Minjeong Kangt Byung-June Kim¥ Bong-Gyu Jang$

Abstract

We extend Lucas and Zeldes (2009) to a two-period model with two risky assets. We
assume that investments in domestic stocks by National Pension System (NPS) have
price impact while those in foreign stocks do not. We also assume NPS has a
positive price impact in period one while having a negative impact in period two. By
doing so we attempt to reflect two key issues facing NPS. That is, NPS is heavily
invested in domestic stocks while the assets managed by it is huge (as large as 35%
of Korean stock market capitalization), and it is expected to experience budget
deficits leading to insolvency in the next couple of decades. Under various scenarios
we provide optimal asset allocation decisions to minimize the expected utility losses
caused by distortionary taxes. Our results suggest that NPS take into account price
impact it can have on the Korean stock market when forming their portfolios and
increase their portfolio weights in foreign stocks.

Key words: NPS, price impact, optimal asset allocation, distortionary taxes

* This work was supported by the National Research Foundation of Korea Grant funded by the
Korean government (NRF-2014S1A3A2036037)

t Research Institute of Finance & Risk Management, POSTECH, 77 Cheongam-ro, Pohang,
South Korea, Email: azure@postech.ac.kr, Tel: (054)-279-8233

t Dept. of industrial and Management Engineering, POSTECH, 77 Cheongam-ro, Pohang, South
Korea, Email: kbj219@postech.ac.kr, Tel: (054)-279-2864

§ Dept. of industrial and Management Engineering, POSTECH, 77 Cheongam-ro, Pohang,
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