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Structured derivatives markets, including equity linked securities
(ELS), derivatives linked securities, structured notes and credit linked
notes have grown dramatically since the mid-2000s in Korea, but little
attention has been paid to how much these securities contribute to the
improvement of investors’ performance from a portfolio perspective.
This study fills the gap by examining the optimal portfolio choice of
investors who are allowed to invest not only in stocks and bonds, but
also in ELS (especially auto-callable ELS). As ELS are generally regarded
as alternative assets to enhance portfolio performance, their economic
benefits should be considered from a portfolio perspective rather than
on a stand-alone basis. In addition, even though the majority of ELS in
Korea include an auto-callable feature, there is little study for this
specific type of product. This study is the first step in understanding the
investment benefits of ELS.

In our analysis, we first estimate the return distributions of the
KOSPI200 index, a risk-free asset, and a typical auto-callable security
linked to the KOSPI200 index. Taking the complexity of the payoff
structure into consideration, it is very difficult to theoretically determine
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the return distributions of the auto-callable ELS. Unlike stocks and bonds, even from an
empirical point of view, any standard statistical method to derive the empirical distributions
from the observed historical returns cannot be applied to the auto-callable ELS as we do not
have a large enough sample (i.e., independent or non-overlapping return data) to obtain a reliable
estimate. For example, even if we assume that all of the auto-callable ELS issued during the
past 10 years were exercised early on the first possible exercise date, the maximum number
of independent returns we can observe is only about 20, and thus we cannot estimate the return
distributions in a valid manner. To reconcile this problem, we estimate the GJR-GARCH (1,1)
model from the observed returns of the KOSPI200 index from 2003 through 2015, and then
derive the empirical return distributions of the ELS via Monte Carlo simulations using the
estimated GARCH model. Second, we use three portfolio selection models to derive investors’
optimal portfolio choice given access to the ELS market: (1) the conventional expected utility
theory, (2) the prospect theory of Kahneman and Tversky (1979), and (3) the safety first theory
of Telser (1956), which is the cornerstone of the behavioral portfolio theory with mental
accounts proposed by Das, Markowitz, Scheid, and Statman (2010).

Our main empirical findings are as follows. First, auto-callable ELS are shown to be
unnecessary for the construction of the optimal portfolio for all investors trying to maximize
their expected utility, regardless of their degree of risk aversion. Second, the auto-callable ELS
do not improve performance for the majority of loss-averse investors. That is, the auto-callable
ELS are regarded as a redundant asset according to both expected utility theory and prospect
theory. Third, we find that auto-callable ELS are valuable assets that play a key role in improving
the portfolio performance of the majority of investors who make investment decisions based
on the safety first theory. This suggests that auto-callable ELS can be a very effective investment
tool for investors who try to maximize the expected returns of a portfolio with a restricted
probability of failing to reach a pre-specified threshold return. The difference in our empirical
results depending on the portfolio selection models arises fundamentally from the structural
characteristics of the auto-callable ELS. Their risk and return profile indicates that losses occur
infrequently, but when they do, the expected losses can be considerably large. Similarly,
although gains occur frequently, they tend to be very marginal. These characteristics of
auto-callable ELS are very similar to those of selling deep out-of-the-money (OTM) put options.
In this sense, for investors assumed by safety first theory, who measure risk by the frequency
rather than the amount of expected losses, auto-callable ELS can be effective in enhancing the
investment opportunity set. However, for investors with expected utility theory or prospect
theory preferences, the relative advantages of auto-callable ELS over common stocks and bonds
are weakened as the portfolio risk is generally recognized and measured by the expected losses
rather than the frequency of losses. Finally, our robustness test results indicate that the findings
remain valid when we consider other types of auto-callable ELS, issuing costs, and the effect
of the global financial crisis.

Keywords Auto-Callable Equity Linked Security, Portfolio Selection, Expected Utility Theory,
Cumulative Prospect Theory, Safety First Theory
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(2010) | A2} o] “shortfall & ol thst Aok slolA 7|2l ES SHSA7]=
A dWAEst, o] offiel T2 A3}t FAE HAHTt,

max E(rp) =E(rf+a5(rs_rf) +OzE(7“E*7“/)) (7)

ag ap

s.t, Pr(rp <H <$§

o

’

re ZEEC QO] 018, H= YAIG¢E(threshold return) 4] QPH-9-Alo] 20| A+=
A A= (subsistence level) It YT 7, 0+ EEZE Q9] =olEo] QA=
otz oAk &Rlk= o s8Es Sueith

Q] A (1)} Zo] “shortfall YIF" o] tigt Alokz slof|A] FEAe|AAA 0] o]Fol A=
Al AR AAofA e ZlokE 4= Qlr}, tiiEA o= SR AF(NPS) 53 22 2 34
A71FEY A 18 7 80l Bo] AMRETVISERL sl 80| 10% o|Ui7t
g A" St o] olgh 84S AR-EAI| HAGkL itk A&st AlAT ol
SHREE7VESES YARelE A= AP0l A S18ShE 65 10%2 7SR ofeiet
{H, 0}9] 23F2 tloksA A€ 4= 9t} E35] Das et al. (2010), Das and Statman(2013)
S o] AFAFE] WHoA 2EEZE e AU thR= Aol 5Us B A,
8t = {ry, 0.1%}, {=10%, 5% st 2o] A= the Ut 7|15& 7= 59 A2 Al (mental
accounts)< 7H& 4= glom], Z}Zo] A Ao FAJAFEAA o] HH Ao o]Foly
7HgskaL Qlt, ollE B0l (A, o} = {r), 0.1%1%] 9= 99.9%9] SHE2E= FAHAE
= w9 QPR A8 ke = A Tt

{7, 6} = {-10%, 5%} Q] 7= —10% o3t} 4=2]o]

) ’

tlo

o
jﬁ
A4
19,
filo
N
=
gﬂ
fd
pacs

(o]

O

o

T FEE 5%l A 5 e QUIthER o] HlwE $AZR Ake-8=

2
ZH= ol 9l Sal BEE Ao SAs 4 glet o]o] B ATtoAlw thokat
A
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FEAQ WS 28s1e] vla] A 9 4= 9o, AC ELSS] 01E &8 sk
Zolle g 7HA] o] EARIT. =, AC_ELS+ 27|43%k ool whe} v|7h 2hdsh]
mzoll, A 2)~2] (Nefel e FA7IE HEgS 283l oA w7] AR, AlselA

TAE AR Aalol B Al B/ Brkssi,
ol M= AC RLSS] 4} ERAIH(T)

o
=2
re
re
tlo
P
rE
)
BN
N
ox
r 4
ol
X
r ¢
D
=
e
o
fu

AR, ok () 3 R Z71Asele] 27 ASlo] WALt of o) 435k Ul dE
olgste] BRI olge Ak, () 3 WA 2714

Ao ol ZAAR, BA7

_‘_,
i
&
%
mE
ox
QL
N
i
=

ok
=
i
N
ol
ol
ol
2
oft

b2 pgrom 1
2 3}, 0|9} 2o] FAMAAZUY S0l BES 5= A hew
31 9Ick, 94, ATIGe] AR} FAol Alwlit ulel o] AC ELSE
o 3 ) 27 galelo] 27143k BB H 60% ololn, 53] Ao 2 QvlE
T G AKEEO] A9 3 WA 2 JRRAS B geiiomn 3 vl 27 yiekEo]
80%~90%0] SHFSH= AREo] T8 A3}, webd] o] 5 AEo] EAShe FAEol
a0z BESH EAH ) 3 A 2/, S 67HAY Tk o]
ChEOR, AC BLSE %) 75t Aol ohl7] wEo] ek el vl Ag7iol
B A, ol2mo] ujet o 2712 F971e00] Bl Sl Aol o] A=
S} o] 2ol M=% gETsto] o] FIE T QUL uteh HlE A7 ohIA,

3 o} o] 3 WA 27 \4SHle] 7 |ABte] WAISH RS Agoli wralska

A W) 27)4809] 0| E7hae] 2ste] 674 Bte] WAL olES S gstelehe

2

oleiet Hplo® AC FLSO] ulaY o]% 27 671 7 S0l o] tiet BERmE 24|
Qe (1) uH o) 6749 B2t 71ZAMY 7o) o) WiskeE 2T BAY w3,

(2) AC_ELS9| o|27M45 B7IE w771 ol digh Ad=o] Basitt. o 5 (D)9

4) gojra=00 et =822 o 71E2 6718 0l AFRE = SE7I49 95% 0ldS XFot=s #dste Ut

723} TAES B2 5891



79 Tl 6740 A4t Aol 27)o] o]eldx], S A7 |4to] o]ojx|X

2
loF 3wt 2 VRO 27 )Ato] o]olxlx] Gtk BhAle] o] 27 ALgs]
A= 35X o2 Fagh Alglolct, o]of & ol A= Engle(1982), Bollerslev(1986)
5ol &3l A9 GARCH(Generalized Autoregressive Conditional Heteroskedasticity)
Wy, I FollAe 53] 579k Hed 1t EAshs F(-) 8] AAE 2 AT 4

%)= Glosten, Jagannathan, and Runkle(1993)2] GJR—GARCH(, 1) 23L& A}g5lo] F7}

AlUg] e A 9 AC ELSQ] 71| H7tef 8-8617| 2 $Ht Duan(1995), Duan, Gauthier,
Simonato, and Sasseville(2006) 5ol &Jsl| =2]% H}e} o] GJR-GARCH(L, 1) 232

A1 =X P(physical probability measure)sfollA] TRt o] &g 4= it

St+1
In _TJ“P\/ t+1 t+1+ hesr€en €~ N0, 1) ®)
h, = wtahe + Bh, +nhmax (0, —¢,)?

& w>0, a=0, =0, n=0, a+ﬁ+%n<1%1,

ZhdeA ql5zol 91 4 (8)9] GIR-GARCH(, 1) R85 UHFAQl GARCH(, 1) R3]
Black(1976), Christie(1982) 5°] 743t HHe]R] G7Kleverage effect)S EFHAIT] Lo,
ol= A= nofl 2lalf At A 7FA2009)9] AtollA Hargk ujel o] KOSPI200
TRl dHEAl aellA 711shs HE/d el vt A wkso] EAsk, 53] <714
849 71X 8 H7lER= glofi= AR Q] GARCH(, 1) 23 E k= GJR-GARCHU NGARCH,
GARCH-News s -2 W[t RS2 A7t o o] d&A Qleh & AllA
ORI ke AC ELSE 27 Vd@xilo] 7IerHEn Wadn dadidsdde 71749
oF 60% 40 Bas}7] HEo], 21712 9 4121712 (deep in the money) &4o] TH:
Q= o] Utk ool GARCH A€ & &4 vt 54= 7 A 78 =+ 3=

GJR-GARCH(1, 1) W8S F83p7|2 i},

O

TR0 AC BLSS| o 27H2S 71al7] sk A4 25 P7} obd SRE RS risk

92 - ARAT



neutral probability measure) QstolA =& Y ZAH BAlo] ofEA| FAo|l=A&
wgslstolof shH, o= Duan(1995)0f|4] AIAJE Hie} o] “2 94 FH7H] B7 A
(locally risk neutral valuation relationship; LRNVR) & E|2 7[53lct o]0 ul=2d
A S PotollA] FYEE A (8) A94 AT HEES = (locally risk neutralized
probability measure) Stoj|A] ofgfje} o] HHZHEICE 5)

Sie1 1

Q
=r=ht Vhw, o u,~ N0, 1) ©)

lnSt 5

hy = w+aht(ut —QO)? + Bh, +nh, max (0,— (ut —ap))2

o

h w>0,a=0, =0, n=0 B+(a+nNp))(1+¢*) +npenle) <N+ )T n(-)

)

kA

AEe] RASERe U SEUEN)

Sune]

Y FA] AC_ELSE| o] 27H2 APlA alldshe Akt Bt M =0l disEe
224 EAt hy S A O R EERE 5 oS MO R 9] 4 (9 uE ZEHrER
Aol Wile #-8sto] AbEsith b A WA 2Rkl 2r)4dgho] MAYSHA]
&2 7F- AC_ELS9| o] 27142 i Aluz| o)A USH 271U 245 EA by
71Eo2 4] (9)°f uhet AC_ELSS| 1] 54t EH7ER Aledlold e 218510
SR B ool =olE sofsld & dollA 4 Bl AC ELSO| olE wEE
ofgfel d2 M= AA =SHoh

(Step 1) FEE7|ZF B¢t #2HE 49 015 ARE HECE GJR-GARCH(, 1)
(Step 2) @A AR NA dld=l= A3t Bt Bs 2 7PYe &, ATA
E9, AC ELS®| W |7HA] elPd=li= A7t et Wisd 2 15%kaL 75,

ELSO] o] £7}27}

a1 = AC
EAglgo] UK WARA(S, H) EHolR)S Sl

5) 0[of cigh X|&Ol MHEE Duan(1995), Duan et al (2006), Z&T, FEXI(2009)S 21517 g2t

Tz} SRS B4 5493



(Step 3) Step 2004 &3t h 2} Step 1914 FHE {w, a, 8, 0, ¢} 5 HFFOE S

670 It R A E AUR|eE BT 7, ol2%E (1) FHIS

2ol BEE ®E51I, (2) AC FLSO| 27148 ofit 9l A2eMzA 55
o g7,

(Step 4) Step 30l A WA 27Vd2tdo] 27)4fgk0] o] FojA|A] St Aluke] oAM=
& Aol BEE 235 ZA4F bt Step 1914 FHE {w, o, 8.0, 0} E
Bfero R 7RSS AC ELS o 27148 W7l

(Step 5) A WA 27]4Jgo] o]fo|Xl Bl of&H Seom, TIgA] Rt

9ol Wk A WA 271

-
;
jaky
=2
o,
N
N
-
o
r
N
N
Y
)
1o
0
o
il

7

AC_FLS9| 4088

Ay
e

T, O|2HE $oE HEE =St

v, &4 21
1. BE2X2

UellA F7HAAIGES 20029 7Y SIS AJuAtE dF7t 518H o),
2003 HE] HAH 0 7 wheyr]7] AJ&FsIGI), ofof] i A-tefAfi= 2003 195E 20151
19712]9] KOSPI200 Al5= A|AIE A=E vigo 2 AFENE HAIB7|& gt 5 7|7t
52 KOSPI200 A= oF 3Hl] oA} Aks3l9i o, A7t =olE 7|20 2= oF 9.60% HAl
7188k Qlet, okge] 2 At FAEA A 4o ERE 5 7Kl WEE 919 CD &
B30l o 3.66%% AR B, o= Axt F24]0] o =e|n|de: oF 6% Uz 7151
2 omgle) GE 2)9] 5d A o]2f3t KOSPI200 14=2] F:7Hweekly) 420183 HIERO &
2] (8)2] GJR-GARCH(1, 1) ®&L 3743t Axjolct 6)

g AREE fE= oheat 22 ARIES SIS 4= 9ok AR, GJR-GARCH(, 1)

6) AC ELS—I ettt BIIE QfeliME 7|RXMO] BEFIIE F2Hweekly) 2Ot LPHdaly)22 ShE X0] Hizf2lge dasict.
2L Y2 HEHS %71\ 2 82 Ao 2HO| XILXIA AHX7| hi2ol, 2 dToiMs FEE #EHsls A HEe |z
it %gﬂ AC_ELS9| 05 1S =E80l| 0] HEFVIE YEE THlsls At FE2 MAlsk= A Ao]2] xfol=
3| ¢en, I xfo7t 2 AT HSZn0| FEs 01E Fee otds st

94 - AmeAT



maola] @A ATE WS no) FAgel FAMCR folsin ool
APIREE S AN S SR o sl Ashe @l Solah
EAIHE o 4= ok B, D) SR () ] FAGES 0,07050], o] KOSPI200

FAAAOIA F7} #iEgo] 9l aolo R o A A83)a 9Je-S FHofdc), npx|ukog
AR, 2235 24F b, o) A7) Batghe: °F 0.0007496(= w/ (1—a—3—0.5n)) 024, o5
A7t Bt Wed d ez 2kshA oF 20%0] SRttt olefl & qlgtell A= AC ELSY

GE 2)9] 9 B 9P 5738 GIR-GARCH(L, 1) RHE 7|32 3 A 27/ W7
67} 52k ol KOSPI200 A 2 2705 HATS] AILRL98 10,0000 A4 5, olzie]

El

KOSPI200 A= 9l 0|2 7|24 2 1= AC ELSO] H-8717H67]Y) 408 BEE w&3)

(E 2) GJR-GARCH(1,1) £XZ1} U TEMMIIZC EX

Panel A: GJR-GARCHI1,1) £XZA 1}
Otef B= 20034 12€~2015E 1471X| 2=l KOSPI200 X|40 Z7F £0E11 912 CD Z2|2 HIE oz Al
(8)2] GJR-GARCH(1, 1) 2ES FH3t Znolct ***ef **= 242} 1% U 5% ROLZ0| M EAHCE Qo5
olo|gtr,
Coefficient & 8 7 w ¢
Estimates 009517 0.7750" 0.1189™ 5.0694E-05" 0.0705"

Panel B: A % 0|8 7|ZXtACZ 5t= AC_ELSS A& BX
=2

o
2HE GIR-GARCH(, 1) 2HS Hg5f0] 74| % 012 7|EAHC
4

ot= 33 27| 6-chance AC ELS9| Q&
ERE ZHFIER AlE20|Mo| s =EsH A1o[ct AC ELSS| O|27t42 Al (9)0f wat S HetH
GJR-GARCH(1, 1) 22 EUZ 2HZIER AlZ 0] Lol ctet Adsiict el FAlel HEYN SZ0
w2t ZHO[E0| FatX22, GIR-GARCH(, 1) 20l FHE &7 HEd +ZE0 2 MiE)HSH Al7|(HA
16%), 72| SASH S(h)HSH ATI(H 20%), 0 =2 0(F)HSH Al7|(H 30%)2 +25t0 2AGIRUCH 2E
AECO 23 29E0| ot Ha QS J[ECE AME 20N, 2UE EXE =557 #Iot AlZe 0l
3l4E & 10,0002 ML
BHO|E +YUE sl M BFEHI Y= Hz st 27|

(%) ®(%) 5PCT(%) 5PCT(%) (%)  (SKEW) (KURT) ¥&t&tE

Al 553 -12.03 23.56 10.89 00794  3.8245
bs N . .
B AC_ELS 615 2.25 237 3.08 261 3847 T3momy U842
EN| 682  -16.20 31.40 14.66 02325  4.1680
= 7.63 0.8059
3l AC_ELS 2.68 -3.08 3.82 383 -6.9438  75.3614
EN| 915  -24.51 46.87 224k 05816  5.1115
j 5 T
&) acEs 070 3.38 -7.06 5.35 705 54599 39548 O

Tx0h SEY B4 5895



Axjolt}, o] uf AC ELSS| WY iz AN Aviat 27 FUR 71 AgAQ) 728
Fhgelgom, Wl T A clsis ok B S 4l et 27 AREaQl
Tt 15%), SUEA(A it 20%), THEA(Q B 3073 B FHlo] B4l
o BERE 92l thoa 2 AMISS BR1SH 4 ik 3, WEAo] S AP Ao
SRRl AC ELSO] HRlol 8-S W Ao0] W AP AolA] MRl AC BLSRT} ¢
o} 2, A o W oA wEAe] 1579) o Waels AC FLSO] 49 otk e Aok
6.15% WOl AAE 4= QAT 1 B o WEAo] 30%% 1 WAL AC FLSS)

Rk e} A|FolAHz 10,70%714) A 4 ek, o= AC ELS FAR0] A EA4o]
291 AAKsITE SHA A| T4l A Black and Scholes(1973, o3} BS) R8-S 7148kl
AC ELSO] o} 2714< HIGR G 10] Zueh nlmste, (E 20 i Bl Tl
Hoj Erol %S thrt 3, BS WA o B oA WEAC] ue} Erlolgo] Ha
4.619~]1) 14.67%71%] AAEIE W, GIR-GARCH(L, 1) ol Elo]&o] Ha
6.15%~ 20} 10,70%2 A QI ol WE4o] Bsl74%e Hieeli 9l GIR-

GARCH(, 1) W&o A= B]5 AC_ELSO| U3 4] ol MgA] 0] W7 v &rzh=

Fl

S22 Hyto R £ AL AABIAL Q7] wjief|, weY ghA] HEA $50]
FHolgol nj2|E= Ayt AtiF oz 2Re o 7]elsttt B4, A WA 27|48 AIE7HA]
% 6711 5 KOSPI200 A|=9] {77t =052 Hat 5.53%~9.15%0 |, HE/do] w2

AP gl et =etEe] B =t olRfRh A & Aol ARSRE GIR-GARCH(, 1)
Lo T fEZu|e] FH) 2 R FAE 0], MEA aEo] s 74
Az o] sl wlZoll 71918k Aelet. A, AC ELSS] 74§ MEdol &=
o W ALrE Wt TAES ASthe W, olE ZEUA B Ist Z7|RRE
SOoR SR HE SAl0l S7Ike A o Atk ok 5%2] BHER WA kst
AC ELSO| Ftff 0|E2 W7 Fol&o] Aulo] E3fsitt, o]z A= AC ELSO] tigh
FAE Fl 6701 St 71 = e 2 At A-pollA ofsE Aol
=Ykl AP 2 (HEd 5] HRiR S8l o2 M4 (F 7 o] Al 2 ARols
(capital gain)o] Y 7Fe/d2 mi¢- Hrke AR ouigith, whd 5% She= oAy
7Fet AC ELS®| #A| ofES B ()2 gholH, ol= 6711 5 AC ELSol|A At

(capital loss)o] A 7Fs/do] 2|4 5% ol EAIRS olnleith

96 - AT



220

2,

| & XpLhe = 2 2t

(E )~ 5 A (2)~4] (oA st niehz Z2ho] mESelo ye) majol
)/ RSB A/AC ELSO] et HAFANZS 348 Aujolch, FFA ot
SAIEL AT AC ELSO| et FApulEo e Bl sRsslnE ol MER
37154 egkom], SAmbolA AMSE 4] Ul AC BLSY] ol BEL (E 29 39

(B 3) ZMXMHEZEI-7IHEE0|E

A Q)9 HE8e4E HIECR JIEEE SUSG7IS Hole FAIX 24 ZEZ2|2S =53 21 fOIEf
vE FXAY el detEs f EtlE A=, a2 FA00 et SXHISS, aps AC_ELSO| Chet FXHHIS
22 ojofetth, W A~THE C= #IIAAS A 2 A AZUAN odsts & B By +&0 o %
LATE(Z, EHOIE)7E H2HE 4 7| HEol, MY BSY J&2 22 HiE)HESY A7 15%), S(h)
S AZI(A 20%), L(B)HSE AZI(H 30%)= 7260 A% RS Qlolatch

Panel A: XM(EIHSY A7|(A2 HEY = 15%)

y 1 2 5 10 20
ZAlnt DOIBR0IR Exfots F

ad%) 189.47 145.91 62.38 31.49 15.80
ZA, ZIIIBE, LRI FXISH B2

ad%) 189.47 145.91 62.38 31.49 15.80
%) 0 0 0 0 0

Panel B: F(h]#S 4 AIJI(HZ HEY = 20%)

v 1 2 5 10 20
AT SRR EXfot= B9
ad%) 138.16 110.92 47.47 23.94 12.00
FA FIIAASH, SR> EXtol= 42
ad%) 138.16 110.92 47.47 23.94 12.00
ag%) 0 0 0 0 0

y 1 2 5 10 20
ZAjnt SLIBRIOIRH Sxfsts 2

ad%) 111.47 76.78 31.69 15.89 7.94
2|, ZIIIBE, LUK XISl B2

ad %) 111.47 76.78 31.69 15.89 7.94

a g% 0 0 0 0 0

TS SRS A 5 - 97



BolA] AAIRE 23t FASIED GE HS o] F /IHEG-L Frhetshs Eate] ol
2% TEZe| 0. w33 Aolm, Y AT O AC ELS W3 whA] A ek
o B WAl GIR-GARCH(, 1) B3ellx] 3% 47] B3 wiEARct o we 49,
MR A9, O S A90] 242 SRt ERNE el thaat 2 AMIES SlE
S gleh AV, AR ARO|XYE k] S1RBln A ao] ol s SIEAMIR) Al
ofe SIS F3 QAR FOIRANEe] T FApHlEe] Sofut, B, eAE

OSIRE AP WU A APe| RiEAY i TSI ol A 7IdiE-go| 2o met
FALNAAS T wl, fREIEARe] W2 FAA BRI AR olvhe
7| & 4= Qh= AC ELSETR= Aol uhe} w2 02 7|Hid &= Sz 4] o migziel
Tl 8l dgo] e Bl FAREAR: ARdddo] BT 4= Sl
AC ELSHTR= QPgARl F-9axfdo] o ufeiaql £ATalS AARLT

o2 (&E H (FA)AIYol2] et 2A8uel FAAE 7Rt £ 24
ZEZP oS EET Zloln, Hd A~wid Ce GE 3)9 499 SUSHAl AC ELS U3
A9 Mg ol whef S gstolth, ERAE Pl R E2 AMIES Rl 4
Sk A, SR ) EB= F0)9 wfEE] sl w2 7RIS Fofsha(e =
0.80) Zg-olh= 3l YA WE-d St WARIO] AC ELS= 23] EEZ2| Q0|
oheth ol FEARL &0l HishA w2 7RIS Fofsto] BETiske Al At
FAAREA SEAQl 23e) o] 7hsAdol A9 s AC ELSE 719 tikidkE HefRit,
ool it T grietEa A WyeEe]
U Afolls BANTAGTE 23N = 2.25), 7RIS FES K A(6)7t

0.8% W] G-U3}A| AC ELS7} 2|2 ZEZe] ©of IZIFET), ofi= o] 214 BAsh| Rk
AC ELSO] 3t £ Foll &40 Foluf SHE2 EU 4= JloHR, 2UuAGT} 2
FAAPNAE AC ELSO| o] F4jof Hlsl A 4= YIS AXRITh E3 7Hke]
T2 AAskE AR(8)7F 191 H9= AR 7R o] ik A 3tel] dfsiA] 22t
AR B9-S eristaz, o¢f o]l thafiils @53kal(concave) 4 Tt thafiil
E53Hconvex) 4 =0.80%] PRz 4o 2 v fafet egoek. weps sk}

)
_EL‘
_Hl
B

A, A7EA ¢ = 19 A

_IIN

7) SAYREO ChFt EXHIE2 -FASXHIS-ACELS FXHIE I SYotct

ol

98 - AT



=ic} Shjels ARAg AR OR FARR: 490l AC ELSEER: F4jo] o w2zl

EASEO R QUAJelo], AC ELSE 2% EEZe|oo] Zgu 053 o 4 itk ARAHOR
o] 9ol 22 FEEe 0] T gow, g
oolHe) AR Aolut HH EEZe|0o] EFEh

OO R GE 5= QPAAIolEel| wieh EZR]|0.0] =olE0] ARRIE ofskE Hold

(FA) Aol EollAE= AC ELS=

Al (4)~A (6)0IAM ORI 7ER[gfE 7HR|E &4 ON EXIXte] 2|8 REZZ|QE =50 Zuolth =
Hp™ MHEI FEA WIIRE 20| BAE FHGle FINER, A= ANHIAS, s FRIE4)
HE2 ZTote A0H, a5 ap ¥ I A~IHE CO FEE2 (H 30N} SYotrt
Panel A: H{EIHSY Al7|(HZt HEY = 15%)
c 0.80 1
A 1.25 2.25 1.25 2.25
Jé] 0.80 1 0.80 1 0.80 1 0.80 1
FAT} RYIEROIR SXfols A2
ag(%) 190.31 190.31 0 0 190.31 190.31 190.31 190.31
FA, FIIAAIBHE FIER 0| EXlsts 4%
ag(%) 190.31 190.31 0 190.31 190.31 43.28 190.31
(%) 0 0 0 0 0 151.95 0
Panel B: Z(h)|HEAN A|7|(H7 HEA = 20%)
c 0.80 1
A 1.25 2.25 1.25 2.25
3 0.80 1 0.80 1 0.80 1 0.80 1
ZAD} YRR EXfols 29
g %) 138.67 138.67 0 138.67 138.67 138.67 138.67 138.67
FA|, FIABE, AR SXfSls A
ag(%) 138.67 138.67 0 138.67 138.67 138.67 32.77 138.67
%) 0 0 0 0 0 0 106.22 0
Panel C: Z(FIHEM A|7|(HZH HEM = 30%)
c 0.80 1
A 1.25 2.25 1.25 2.25
Ié] 0.80 1 0.80 1 0.80 1 0.80 1
FAIT FLAYFXMOT EXfot= B9
g %) 112.04 112.04 0 112.04 112.04 112.04 0 112.04
FA| FIIAASH, SR> EXtol= 82
gl %) 112.04 112.04 0 112.04 112.04 112.04 23.23 112.04
a (%) 0 0 0 0 0 0 88.78 0
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5 ) S183HE o AR AelelA] EEEe| 0] r|olgE Jejststan
she Fxde] 23 TESe| 0B ©EI Auol £ ATeN YASIEE (-0.05, 0,
CPI} $20R 22t bgalglon, Ah S183HEL (1%, 5% 109 22t gstsict
PANEE 0,052 AT B9 6748 71 ZEZe|0 0] olgo] 5% ofs} ol
RS AT AolnR vy FAHA 4R gol KTt oA 5 Ay

7350, AAEES CPI(AHIREETL 468

fu
il
o
0
o,
-10
rr
=2
o
rO
oX
)
rO
N
FS
Mo
Of

flo

A7) 20| ZEE2|Q9] +E0| YA+UE(H) 0512 BOE HES 5182E(0) 0|LHZ HMeter HEjolM
EXtAte 2 ZEELRE EES 2WOIT ay ap R THE

Panel A: HUEIHS A Al7IAZH BSY = 15%)

I -0.05 0 CPI
6 0.01 0.05 0.10 0.01 0.05 0.10 0.01 0.05 0.10
ZAln} SLIBRIIOIR Sxfsts H

ad%) 30.56 49.28 70.79 8.18 13.20 18.96 2.32 3.75 5.39
ZA|, ZIIIBE, LUK XISl B2

ad%) 30.55 46.96 70.33 8.18 13.20 14.46 2.32 3.74 5.34
a %) 0.02 8.00 2.05 0.02 0.02 21.02 0.01 0.04 0.27

Panel B: Z(H)HEY A7|(HZ HEY = 20%)

H -0.05 0 CPI
0 0.01 0.05 0.10 0.01 0.05 0.10 0.01 0.05 0.10
TAI 2SR EXtotE 4%
ag%) 23.17 37.90 53.94 6.20 10.15 14.45 1.76 2.88 4.10
A, FUIGASH S| EXfshE B2
ag%) 23.17 37.67 42.89 6.20 10.15 -2.20 1.75 2.66 -2.22
%) 0 1.02 92.69 0.01 003 13215 0.02 0.91 49.98

Panel C: DUFIMSY A7I(HZH HEY = 30%)

H -0.05 0 CPI
0 0.01 0.05 0.10 0.01 0.05 0.10 0.01 0.05 0.10
TAI 2SR EXtotE 4%
ag%) 16.06 25.96 36.48 4.30 6.95 9.77 1.22 1.97 2.77
A, FIIGASH S| EXfshE B2
ad%) 16.06 25.96 28.99 4.30 6.95 0.29 1.22 1.97 -1.74
%) 0 0.02 83.00 0 002 1M 0 0.02 52.06

100 - AJFATE
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Sjo1gt 4= Qlck A, GE 3) W G 9] ATGR AR QP Mol ZoAl T e

il

g7l AC_ELS7} 2|2 2EZe| Qo] 2, ole 2= F43 ez
ELEZT| Q0| AC ELSE A183] E56l, 2EET Q9 42080] YAGE ofskz Hojd
& G4 F oUR FASHIA R 7|dleES o Ald 5 e ARRIT S,
FolXl A=A E(H) oA 2 3 82HE() 0] W mieh w5 o F2e] TR
dzloz 1 Zjo|7} 24| e W, AC ELSO| thgh FARHE-2 2o
518280 gord mf tiE AJSske Aol gl ol 2= A 38EE0] W=
TR FARE AL | Aol A 582kl oMW AC ELSE
TUEE ARG &, A F8EEC] w2 FAF @oIM AC ELSe FeAAEe]
A=A 7155 Hk
olge] BiE foFshH AC ELSE= 7Y a8S SHiskeld Heke FARR ti2e
£A13)9) 7] xRS0l Al oA AKredundant asset)o]] B33ic}, HhH ¢HA-9-Ao] 2o

wfe} EAOAHE Sl thiEe] SARISL AC FLSE F9) 37149l £A 8-S et
% Glek, AR QPASHlo| RelAlis 7 A0 SoiolBe Seistels BRI A

7] 2o, SPAxfAbR T QEARske] a-go] =t thyl o] wff ZEZE]9.9] 42050

YA ERTE Wold e U +F olUE Ao Jitke Zlo] dldl, o714

otk Holok, mebA ol2fdt HES aHshy, w2 &4 7hsdol i s,

EAo] A= Wl AR} AR vl e 4= @2 AR S AC ELS7} QPIAlolE

V. 73X (Robustness) 7
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ekl 2Rk s i ASlgko v Ao Ut FARE FEjE Ak ZlolH.
2 7]129] 6—chance AC ELSo|A Z7|A8tz70] & 7|37}A9) [95%, 95%, 90%, 90%,
85%, 85%) S-0.2 MAEATHA, Z ol 712710 [85%, 85%, 80%, 80%, T5%, T5%]
ToE RS AAShs Aol WELAL Qi ool & AelAl= ofet ol 27]
Azl AH o R tfE Ak uj A| VA ASEA Aule)] BAZ Q] Iy} Uk
Sh=AE AR & Rt =015 HEFeHA| 5h7] fisiAl AC_ELS7E () ¥sAd Al7lell
Syl 9ol ARk A AR S, Fe B PAle] WY FEu
TAGlo] 2 Hof|A AT Ail= FFH o0& AT,

Gt 6)9] 3'd A~ 9d C= WRP-=0] HIFE alfsto] thA] 243 AC ELSO] &
28 vigon AN BUSA N EEOIE, () HoIE, QHHSHOlE Sold
22 LEZD| E ARE]t Aufolt, Farm A LA £} 7FsS ufo] A=
AC ELSO| izt Fafstz, 3o 4= AC ELSo|| thgt F£A7} 6182 wfj9] Axjiks

(E 6) Z7INBZ2 Wstol 12 S MRS ED o]
AC ELSO| Z7|M2x710| 7|271249] {85%, 85%, 80%, 80%, 75%, 75%}2 HE 2AStLAS 0, EXLXQ =|H
HEERQE ZET duo|Ct, =29 9\“ B(h)HESH A7I(H 20%)0H M Zufotg QotstRon, T4t
SR FX VhsE MO Huts (& 3H)~(H 50 SYstEz Msty|= Sot
Panel A: 7|L1& 0|2
~ 1 2 5 10 20
g %) 138.16 110.92 47.47 23.94 12.00
g% 0 0 0 0 0
Panel B: (&=H]HY0|2
c 0.80 1
A 1.25 2.25 1.25 2.25
3 0.80 1 0.80 1 0.80 1 0.80 1
ad %] 138.67 138.67 0 138.67 138.67 138.67 14.18 138.67
az%) 0 0 0 0 0 0 125.40 0
Panel C: QtHM2MO|2
H -0.05 0 CPI
) 0.01 0.05 0.10 0.01 0.05 0.10 0.01 0.05 0.10
g %) 23.17 35.44 61.36 6.20 10.15 25.33 1.75 2.66 15.89
g% 0 11.30 77.80 0.01 0.03 1417 0.02 1.00 123.68
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efelSiet. RAE 9ols Thedh A2 AMIEE SiRId 4= Slrk A, 7|Ha8-& St
5171 k= FARIA AC ELS&= 27|4d9k=1E Asisieiete of41s] obdd 7b2{¢l
882 Algsl7] offdeh. &4, SRl FARRY] Ao, ANt FUsH
145t 27, Z e =1, A =225 4 = 0,802 Wk AC ELS7} |4 LEZe| Qo] aiter),
AR, QPdeAdol el ufeh FARAEAE she FARAlA AC ELSE tiF-22] 7390l

27V BES AT, 2 o] gAEAe) odae AEH o Sl ojefat
Ak 2AH 0w AN AXE Aol 7o) S50, olZHE Lol mEZe|o
o)A B4 AC FLSO| 54 o] 27 Bk St 2 wal ol 27 Peiiol
qlee BRI 4 9t

2. poR(EY, T, 28019l g

A 27 B Ftoal= AC ELS WA/ TS 8AL] mi e A 1EskA] U9ith
T2t AA] APgellA AC ELS7HHeE|o] FEARjelA] AlgE wieli= o2} TAlE AA =t
FIRER= Zo] kol ofof| 2 Hofi= A o] RS AEEelE ol

o3| AC LS/} BAREE A1Be] & 4 QA BAspIE wie, Z7IRIAF A
Goeme] 428 AHEe| ol wet 38 W T Al Al et uhe o 4= ol

el ol AL, P01l Tk 2008 FE917] Aol wapE FiAEAe] 2
wEale] ) bp(basis point)ol BEH= 7k 2 201240e] WE 1A

9 a7t B3 ] 80bp 9] SAEIIckT B vt gl Bigo]
Aol Ao sk mA wlma Sgo] ofHA] gkl okt £33l

index) AC ELSO| S48 T]& H2E|9S 2108 oA}, ofof & Hojuis 47}

FAX4=&(single
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F

upfront 7|&0 & Waolo] 50bptE X|EEH T 7Pl BAS ARSI 2 Bt}
GE D2 AR BaE Qo dujoln, pas 1eshA] §ieke wioll= AC ELS7H

N

22 EEZe) 0o T GGk A4S U 4ol T} Aje] Hol} it A9 vl
AAQ] BA0] o)z gliz 49, 2 beAo)R SlelA] AC ELS et 47} 58
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AC_ELSO|| tigt FAE F3f £EED| 0| e /WA 4= et L= {4 6} = (CPI
0.10}0]aL J1(E) M5/ A7 WY AC_ELSO| 4, orig A=k ooke doll=
GE 59 3fd CoflM HZHFARIF0] 52.06%2] Z1o= Yeh At g 3123t 9olk=
GE DA 27.19%=2 Uehdt), &, seRR QI8 AC ELSS] Hij2=r} fasto] FAp|Fo]
s Ao Bk ARiolx|uk o A3] AC ELSO] that A7} o] Rojx|= Ao] 2|Zo|c}
A, 12y 7 AC ELSO) B4} B8] nixls Gk Wed ol wet vk vEh
=, HE/do] W2 AR HE A7l W= AC ELSE =g =5k =d 24
LEZ D] oA e8] AR et ohe}, Wsdo] A7)
Sf5hA] ohkS wle] Aol Blishd AC ELSo| et FApH]Fo] thE asdict, whd
(¥ Al710l T3 AC ELS= W& FA|Fo] iyl shAlt, 1 Hafe] 32

Aoz Atk ARdo] SRl

]

I
=t
&
e
B
=2,
K1
:
it

=

#9| s=(upfront 7|& 500p)E SHeh SEfZ LAERAS O, FAXIL 2H LESZRE
' _

20| ZAE S HYEOZ AC_ELST}
il = StRUCt oteaf FAt
I

H -0.05 0 CPI
0 0.01 0.05 0.10 0.01 0.05 0.10 0.01 0.05 0.10
ad%) 3056 49.28 7079 818 1320 1896 2.32 3.75 5.39

MR HS A

a %) 0 0 0 0 0 0 0 0 0

e ad%) 2317 3749 5345 620 1015 1445 175 285 410

ST ) 0 081 22 001 002 002 002 012 004

N ad%) 1606 2596 2819 430 695 212 122 197  -0.82
nEsy

a %) 0 002 5864 0 002 897 0 002 2719

HAEA R of2fet A= AC ELSO| i MY AFRo] F83 AAHE 7RI =,

570l W Al7]o] WElE= AC ELSO| A% A ow Holso] &/ AAH

T
7Fs7del wth vhd, WEAdo] & A7l RE= AC ELSE 240 R EHolE0]

A AAE 5= 371 di2el, ol A=A 5 FHsiE e o708 FAA A

rlr
:
il
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Aol 20089 99 159 ERHRtels SRS )RR AR EES (1) 224
TP olEt (@) M T 01Tl T AN SSIEROR THT T, ABEA H7)S
AAETFo = Arte] BARE AFIIE Gk 22U 3§97 ol ol 7|7kl
S9lsERA}E0] EAS Aulm S41 KOSPI00 X14:0) A7) ¢ Bt 4:0180] 242} 14.88%
vs. 5.28%2M Hg-$7] o]Ho] Y53| v &} EYIAH olERE ARSI B CD 2
3 28917 olAols 4.42%2] BIA $17] ool 2,98%0] Hukst, QlEAo} 2ol
QARolE F Shb TEokL Qls AHKEISRE 917 ool B 3 28701 vkl
947] olFoliz 2,05%0] ety
(E )] 99 AL Z70] SSIERS ueO 2 GIR-GARCH(, 1) g A543t 5

l

il

i

o714 4% Bt parameter set)2 HRFO= $24] 9l AC FLSO| 05 HEE W5

o] whet AlEE o] del oJa) ARy det Axtolet, Arbr o] EXJolA 4A el ol
AEHolA AR E F-8917] o]0 4] W AC ELSO| =01F Heto] 5-§-917] o=t
453] o] =t} o5 v V| agol2n (FA) Aol ZollA H AR RS THA]
ok, 4 7| agolRoAls G 3) o] Autet FUsHA ofmgh o= AC ELS=
2 ZEZT] Qo] =] o=tttk FAof digt HARAP|Fe] 589171 o4
HJ3|| o]Fofi= & ] WopRl= Zjolgto] IEER=], of= 7] o5l 4] $IF Zan|do]

SAE| S aefolH FATt Aujoche) tho R (A Aol ReME GE 4) 0] Axfet
o] falstA TEE &, F897] olHell ofwgh H9olle AC ELS7} H%] 2E
Ee] ool ZFEA| oren], S| olFelle AR7EA] ¢ = 1, £ASIAS A = 2,25,
TEAS B = 0.8 Sl FH-out AC ELS7} & XEZE| Q0| 23E= Z0=2
ERIE|GIE, ofo] 7|t a-gol & Y (FA)Agol oA o] HAxPRHE k= AW BAV

w=iRolAle Al = gt

8) S8%7| OFFHoll= 4] /! Z2|0| 0] 10,46%(= 14.88%4.42%)01l IR, SERI7| OIS 0= 2.30%(= 5.28%~2.98%)2
FAEACE

Fo} SAAEY] £ 58105



(2 8) 22E 87| M FHIHUHE 2ol HE}
M BES 32 3897|008 98 15Y) 01X 0152 £ N SIYRECZ TR0 HHKIMHES
AR Zaolct T AE 24 SIIBE0IN T4 U AC_ELS| £9/8 2RE CHAl 2HE ZZo|n, 1Y
= OIRQMO|Z0) MO AETIAISETE 2 SHABE0IN B| 20/C 7|02 R0I2 W (FH)HYO|E
Ol ME SHRIEE0| BAROl (F 4) U (B 5)9 ANt 2HXOE 0 FABH|0l YFsioict
Panel A: 4| & 0| 7|ZXHAIC2 3H= AC_ELSY| 4918 £z
d8d  gu EHHNE US54 47 EEHXM A4k HE st 27
7 S (%) "% SPCTI%) SPCT(W) (%)  (SKEW) (KURT) A#EE
224 Z22(7| 0|X(~2008. 9)
A 7.83 -9.7 27.41 11.39 0.4707 4.1061
AMHE) AC_ELS 6.61 2.76 -0.84 3.30 1.87 -5.8447 621276 08850
= FA 9.89 -13.17 37.28 15.68 0.7149 4.8682
3l AC_ELS 803 3.23 -1.26 4.02 2.71 -6.7175  75.4491 08452
= A 13.81 -20.44 57.31 24.92 1.1907 6.9603
i) AC_ELS 118 4.19 -3.44 5.59 o1 -5.9093  48.3040 07920
3=2% 38907| 0152008 104
4 3an -14.83 20.27 10.63 -0.1911 3.4799
AHE) AC_ELS 472 1.55 -2.20 2.36 2.57 -7.8951  105.730 07876
= A 3.58 -20.1 26.44 14.09 -0.1456 3.4789
3l AC_ELS 587 1.73 -3.86 2.94 4.32 -7.0076  68.5991 07402
- A 4.49 -29.76 39.00 20.99 0.0288 3.3882
&l AC_ELS 850 2.19 -11.80 6.22 8.66 -4.6805  27.5732 06791

Panel B: QM2 MO|20 W2 ZMAHLtH}E 21}

H -0.05 0 CPI

5 001 005 010 001 005 010 0.01 0.05 0.10

224 222/7| 0]x(~2008. 9)

) 5 agkl 3797 6047 9022 1163 1645 2344 300 458 343
HESS g% 001 0200 016 002 812 2830 0 08 2214
adkl 2954 4445 5910 905 1437 889 233 34k -111

= =N
Sleble a(%) 0 1115 12429 001 0.01 162.10 0.0 1.21 89.20

oo

agl%l 2032 3167 4311 623 7.65 1078 1.40 2.43 0.37
S %l 0 081  93.27 0 880 12572 0 039  136.16
Z24 222|7| 0/3(2008. 10-)

osl%) 2614 35.65 53.35  6.00 4.46 1234 184 2.64 3.33
ag%) 002 1924 1211 0 2100 224 0.03 0.84 4.07

sjemy O 1959 3005 3080 450 465 o112 138 213 102
STESS g e 002 004 10612 0 103 10540 001 001 4000
agl%l 1379 2077 1888 316 477 188 096 147 100
a (%) 0 010 820 0 001 820 001 001 3089

i
o
0x

s
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(G §9] 79 B 9 AS] 4018 HES vlgo R QPASHOIR Sjo2] HARMMES
At Amolch. 2w T AC ELSe] tet S} 51851 ok who] Anke Aislat
GE 8 3 BY| AupriE Sejs thomt 2 AMISS Seleh 4= Ik 3, QFa9Alol e
we} HHEAVARS SHe Aol FEII] Aol FFHOE AC ELSTE FAAe)
7| LEZe|oo] gt TG B4, LEZe|0) $0l80] YAFOIES SEjE
BolEh 2] 5183H5(9)0] &4 AC FLSO] g EAu|5E 378 Soldrs A

9)7] Mol BEA T WL, ol & Aol WA Fa AFAN S| 2w
FoIoks Bl dpHon fEg AUS Fofait,

L
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&

M 1 50)] S4S F
AT 2 4 Aol e ke ATE okl ofdr), olef & ATl )

Ao A Bk ARER) “AHERY1 R F7RUAE(O15E AC BLY) o] Thel FAlH
Ao Y AFA EES] 00 HuE sk Jlold 5 P Bk
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2003 19~20151 1971A] T2 KOSPI200 A5 HPgC. 2 GJR-GARCH(L, 1) &S
T %, o|=HE ZHFIER AlEdolde] ofsl FA o] FAIE w AV
322} AC ELSO| FASIAS W oV d=ls o B2 ==silnh olgA 44
w25 B2 AFA 7|adelE olefele digelE B HeAlelE & v
FARRNEAAAA slofxle] 24 EEED] QS BASIIH. & At WA =8 AME
O Ak 3, AEAR) 7 IH a8 SHiehele AR SAeju Q] FaRleAlE
9] - AC ELS7} 24 ZEZE| 40l B1 gle Yool &3t ez
UeRdth S4, olehe iR Qde-tol 2o wiet FAA S igle TS thit
A AC_ELS&= £EE=| 29| A FHE 7Ask=t] 7]ofslke T89k Atk = yeRyit,
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EEZE|0 Ae B3] T2 olo} & Aulo] ol BAH R AC FISO] T4 Bl

. 0kx] 412714 (Deep out of the money) 24 e} AR 124 EAS 714}
webr 7|HiEde] A7 ks SN 913 S8%t AR QAshe R Aol EollMe

diesl EIHel FAgEtow 7158 ojxls) otk A, AC ELSS] Al

-1zn

) AR HE A S5 9 1 F 2 o] ek YA
Hle-E e off, 2 A10] Ail= ARfslz vt Ak 53] 2 oA A oAl
0]20] AL Das et al, (2010), Das and Statman(2013)9J|4 AA|3t 42| A (mental

r

account) o] 7]Z3F SR FEFA LEZ 2| @ o] (behavioral portfolio theory) Tt F3k
1 o, A= AC ELSw= FARPE B4 o2 7ie] A & L9 - a0 T
Aol 903 - $0e F7ohe AEAolA Fadt BAeTo =N 7158 4= S-S
Sjujgte}, dffshd QHdAdolRoli e 2EET RS =oE0] YAFEHT Wole
SolEl= 2o 5188kgo] Hlid &2 wofgt AC ELS gt HRAp|50] A Vel
wjiolc}, o]gfgt Axk= AlA| FAoA AC ELS7F S99 - S59) Stoll 2gket tjmAQl

EAEo R FHET JAEE AT QXTI FE S, Al B

o

i
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A SgAt A2sd A2E (2014),
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(Translated in English) Kang, B, J, and Y. M, Choi, “The Benefits of Option Trading:
A Portfolio Perspective,” Journal of Money and Finance, Vol, 28, No. 2 (2014),

pp. 1-43,

T, AL, FAAlA GARCH AlE 2359 Aot ulaef 5t A" FH3H3]A),
A)38d A2E (2009), pp. 137-176.
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