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I.A &

Markowitz(1952)7} 71t &-8-o] &l 47}et X EZE] 9 o] E(modern portfolio theory,
ol MPT)& A|AIgH o] % o]e] o] &4 7FAo| tigt ojite] A]7|= Ut & dAe] F-§A ke
Atz vla] we oA He PSS HESHH (Fama, 1965), A7+ de]4 o=
A o] EAEL MPS(mean preserving spread) 7139 HEA BT £298S 31
3lel = A3 (loss aversion)S H.¢1tH(Kahneman and Tversky, 1979). whgha] o]2] sk A=

Avhsl BaelEA MPTS ¥ 28 ZF 9l AW EEE Q. o] E(post modem portfolio

7_11
W91 ¥ (lower partial moment)o| Tt} a9 3 EE%H 29
FHH oz A3 A Q42 E(minimum acceptable return,
o] s} AR)Oﬂ ngd Ve o R Ao 439 FAAEL o] e
AN B4 TS T A o] s AR U 3lysteE vt A
g Bk ol WA 5 sPYIEntS Ao m Aok vhkst A2 HEE S
Sortino and Price(19%4)¢] €]+ H]$(Sortino ratio), Shadwick and Keating(2002)¢] <.#]7}
H]&-(omega ratio), Kaplan and Knowles(2004)2] 7}3}H]S-(kappa measure) 5©] ©]9l

st =4, st 5ds Be2A 94 s ¢ (downside tail risk)S &
Z

oX, X
fol
of

T Ak &4 3] g F FARRE BAVFsA o] sutsitlebs wAE 9 Alzhet
£AS 298 £ YdE 9IS AF3Hoz AslEE AT st olyE e
VaR(Value at Risk) & 248 4= 9lom o]= 2329 P fol5F(R)dl sldats &2
= £AE2 A9} Rachev et al.(2007)E 245 VaR(CVaR) R3S &3 sl

FOREB) ST o F P74 8] £419] 7] gHexpected shortfall & $1314 5
She ANAEE AASAT AR, A&E 2y AR DA olo)7 ont 7Y

FgolBo IAGA FEowA SARTH A A Kakar ik ool Zakamouline

and Koekebakker(2009)&= 71tj &80l 2o A st 13k A& AdS 18T F v
AukA AFZH| S (generalized Sharpe ratio, ©]3F GSR)S 7'2alsith

3 PMPT *”erh‘i% Ag3t7] A E aeAte 1A 48 f9s & x3e
F v FEULETEE TG of 3t o] 98] B = Barndorff-Nielsen(1977) 2]

il
e
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NIG %E(nonnal inverse Gaussian distribution) &

¢1 GH(generalised hyperbolic distribution) 3
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2 BIEE 2 ZA e A A 9l oHBarndorff-Nielsen, 1995, 1998). £3] X9 249}
AE Abolol] s|AA Ao EAGtER o5 B3 RS A FH4T & gln
AIARE AEY 42 198 5 Advhe Aol dtkKarlis, 2002)

AT BAL Sl §7HEAKOSPD AlS oo s g PMPTe 7]uker
AR TS FASI 0|2 MPTol 7|¥ha Q=% vlasts 740114 w3 A&
AAAEE o83 TEZ ARE FATORN IU FEAFN A E
melgo] EAlshs A5 Ads] Bazl gk =19 A7) EAE EH% 2k A Ao A=
AE) ATF2RE Y 9y 1A AES 0183 AN EE Alsta A= 258
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st o] Al argel whe} ofof
#] Rubinstein(1973)3 Kraus and
2O ZA A|AFZEZZ] O 9lo] FEAL

S m
=

L1tzenberger(1976 1983)= wgAkte] 7424
(co-variance) 2]l & 9 =(co-skewness)7} F7} A A8k} Harvey and Siddique
(2000)= =75 9% (conditional skewness)ll to] AAA APaJo2ZA AFEE
Z21 9 9ke] Y ¥ 9= (conditional co-skewness)7} 7+ B8-S A A ST E8
Dittmar(2002)= thx4 FA2e] e de] T4 o2 H vy &34 2 A (stochastic
discount factor)E& =%3}1L o]o] Kimball(1993)¢] decreasing absolute prudence 71
Agsto] Hie 1ol de 33 AFE 2 FEIJNALE A

A Fob B sto] ARZH] &S Markowitz(1952)9] Hf -4t o] 2ol 7] 23 g %4
A ERZA Ao} A NA FE A AFEE AL A} ey FolEe] AR EE
2] of gt 79 AREZH| & o] AME-L AR AdE 2T = glrh Hodges(1998)+=
ARzHEo] Aol st Fo] ok vk sk AlElE AlAE 2™ Spurgin
(200D azk A& f3e] & sAA=] FF AFZu|Eo] Humjy A o) =2
Aol Ao Bttt o] F AAARE NAdst7] A vdd wgo] o] Fojxlon
o] T x4 d+E 2k v 2k

Roy(1952)= AFZH] &l A FodoE&s FAAR] & 4] 8472 S (threshold return) =
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28 WA L E

A SFaL AFEZH] &0 g &

A Z] (safety first rule)o] kil &2 F5 ﬂ?% 57—‘?:}?5‘}915}. Fishburn(1977)& a-t 282
S FAALe] HA e g whE shE RS Bolstal ol & ARt hAE
(lower partial moment)2 Y FAEZ AR5} Sortino and Price(1994)= AFZH] &0l 4]
A Al sl o] FEAH(semi-variance) S AFE-SFS AL Stutzer(2000)= A
dRgofge] TR HAA Qg Mg dES FHAiskske A A E(Stutzer
index)& A A13FS T} Shadwick and Keatmg(ZOOZ)—?: F9ge] dEs i e dER
U W7} v & (omega ratio) S AA3F31 1 Kaplan and Knowles(2004)& P4 &5
]85} Sortino W& M7} &S & 1}516* 7}3hw] & (kappa measure)< Al A8kt
o] B¢ 7hut= FAAR] HA QA E () e tidA ke a7 g9
SHAER e slojvh 9 EA|u o] B A3 Faiabes S
Aale] AWE oo ® Q1A ek= ko] vk ool Rachev et al.(2007
(CVaR) 28< B3l e FoFa(R)el sldsts 75 F1keA 9
(expected shortfal)& FFARE dh= 42 Xlsl;%; 1 A8k

Aee JAARES PHEA B4
o0

7| E ol ol 71 x8kA o

= o

55 Al

SRS E R,

=
=1 oo Tl @
T

&

)= 2ARV

s}
R

=R ol%xﬂ. Ll 001 °fs B}—t— Xlxﬂ.

Zakamouline and Koekebakker(2009)& 7]t &-& o] &0l 7]%3}
&S 188 F = gl AFZH]E(GSR)S AT 25& AFEH]&o] GSRY
ERst A9ds HYom CARA Ao §o A4 2888 M4 49 7|uads

4
WEE AT AT} A %olﬁ} A Oﬂ?iﬂ VaR& ol Sls Eﬂ%ag = 3le}
el

| 7 5)
AALFE Ft-VaR 715049 &8 3 457 o AA YEbdS ®alskgith
AR AFE(2019)E U FAY ASs = ua A 9¥S YRS Heon
o|=HH 1~43714 ¢ 4E= 749 GSRE FA3h
ATe AEE AFR019)9] $45 AT RA 2 A9t 2te ApEAS vt 2
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E(R,)—R,

GSRell =
SR, =

p

.

Markowitz(1952) 2]

-

A, HE=3 ATl 019)e] A

Sharpe(1964)
UAE(B)E Y ghe]tHTreynor and Black, 1973).

g3t 2.

A

¢

Alo] daHJA)= FodE B RFozmA AIEA

Z

4

3)

JA, = (B(R)~ R)~3,(E(R,)~ R)

AHH&(IR)2 A
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JAFF3E AAle] &43k(JA)e] 38024 Fama and French(1992)2] 32.¢1 =& (o]}
FF3)& 7H438t3i S o] AuFAA 24 vh53 2k

JAFFBp - (E(Rp) - Rf) - ﬁerL(E(RrrL) - Rf) - ﬁp,sniBE(RSMB) - ﬁp,HMLE(RIML) (5)

PR HA 2 A BHE(IRFF3)> FF3R &l o9 #4le] G9HJAFF3)E QA thr
groltt.

(6)

(1—=F(r))dr
OMR= —"—— 7
/ F(r)dr
o714 ri= YA SBPI DL L A1 ER Bl AP ol el RAoltt,
BAE RG] o ZE2A 1-REFFY o] Tl FEFR Tl T R

oA o] BE7tFH ol AAH o2 BAp= o9
754 (likelihood of gain)g 2|78t #E5& &4 9] 7154 (likelihood of loss)S 2w gt}
Shadwick and Keating(2002)> OMRS = tjs}st= 3lo] ‘=4 74 div] o] 7S
Suistehs Ao R2A LA} 2hE BE Are] AES T OEA freet FHx
71ste ARZR|E R dubEl ¥ -Ad ¥ B & (risk-reward ratio)oll | F gl

ek,



Sortino and Price(1994)7} AA1gF A #44] 3 (Sortino ratio, STR1)&= T3} 2T}

T (G0 bk A A= 7 e
STR1(7) = AZTAC) . where LPM,(7) /ﬁm( V2 f(r)d )
oA7|A 1= FAAY sld REZE o s 878k HA MAR)EH 2eE
(e]eh) 3t P (=) e 7

F9 & (threshold return) ]E‘r 1 (Q) 25 STR1&
LS ()& o]&3ste] 7+ P9I RTdA=

Kaplan and Knowles(2004)7} A|A] gt 7}344] & (kappa measure, KAR)& OMR¥ STRS
dukslst A=A theyt 2ol AojHnh

E(T)_T _ T ) dr
W, where LPM, (1) = /700(7— )" f(r)d Q)

KAR, (1) =
o714 LPME A 879 E(r) thH] 459 A AES &4 77lA e gE5=
A28 Aot} web] KARS ti XEZE] Q9] 23|t E5 sl nal A&
FFBAS n AlFTo® s Aoltk o] =5E shield e =l siFeh= nol 3¢
78 +(KARSkew1) ¢} b398l o] kol aldsh= nol 4% 73-+-(KARKurt)) €] 74pH] &<
ofef ol o] Aol 5 )

_4E(T)_T wnere T) = ’ T—T 3 r)ar
KARSkew1(7) = — TATACE here LPM,(7) /m( )2 F(r)d (10)

_—E(T)_T where T) = ’ T_T‘4 r)ar
KARKurt1(7) = — PITACR here LPM,(7) /m( )Y £ (r)d

2) VaR& o]&3 473

=5

w8 171 o]% VaRo| thifHe A §-&5 a1 Qdt}. LEET] S ¥} Azt =
Rockafellar and Uryasev(2002)7} 234 VaRS 53] sl 93 F1koll Ao Ay
71 A3k (expected shortfal)S FEAER st AAEE AA AT

1) STRI(1)& KAR2(1)¢} 4 A3 OMRLS ‘KAR1(1)+1'¢] a142 @A 2ol A A3t}
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REV) = o )~ Bl < Val, () (1)
RR2() = ETL,(r—7)  E((r—7)lr> VaR,(r))
T ETL;(T—I) E((r—r)|r< VaRg(r))

TPl Gt T E Tl Y] St 2T 71Hg o ® ke Zlolth RR2&

RRIS E3shs Qubs AE2A Fol2 48 #9052 @el sigshs o8 7oA
o2 ZAR ARG Fol Y FASFE@E) AFshe 59 E Tl A9
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3k b 9] A58 (negative
exponential utility function)! w NIG &3 3ol A9 GSRY FES t}&3} o] AAskank

asp— 3 <u—r,>[ﬁ+a("—""f)2j_5(m_a—5 )

2 2
&+ (p—r)

A7IM r= FHAETIECIL o, 8, 6, pi= FED NIG ZX9 oSt 53] NIG
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A% PMPT AR 4% 249 A9z eviglo] HALT5EMAR)
Zap|tirelg 2 Aelso] sitk 12l PMPT 43 5] S40] shslge] 54 7112
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) SR
= IR where UP]V[Z(T)—fT (r—7)2f(r)dr (13)

{/% , where UP]V[:;(T) :/m(r77)3f(r)dr

A/ UPM, (1) S
; LP]IIl(T) , where UPJ%( ) = /7 (r—r1) f(r)dr

KARSkew2(r) =

KARKurt2(r) =

3 B = PMPT A 52 MPT A3A Z9} v|wal7] 9ate] A Q75 8(1)S

799552 ST

PMPTel 7]9kst o2& F4317] falxv 59 5 F2 7HdstlA &9
BE¥ 84S FAsEoJoF gt} oo E A= Barndorff-Nielsen(1977)¢] 7§ GH
yperbolic distribution)8] 58 -2 NIG =X & 483130

h
olo] gEU LT et 2ol Aojdrh

iz
t
o
@
o=}
g
£
102}
(o)
ol

So+pB@—p)
o, 86 )= K (VP + e p)?), where p= Vo~ F (1)
T 62+(1’—u)2

o714 Ki2 4 8|4 <4=(modified Bessel function of the second kind with index 1)&

ofm gt AR T pe FEDLEFT 1A (location) 9k HAE M U A HEES
gEadesre s 2A3len 5 o i (scale) EFEA] oA o] AAFE 4lF]
T7ro] WolXlth g vt RyRA ol B Jojd iy EEE, Fgold
ol Jrs ol 29 YrE W) o= FE(tal heaviness) 524 o7F AZDF=
SEU =] A e (peakedness)7} 714 3L ae]7}F FH X NIG #3255 ARE-st7] 919
JdazxHaozA o8 571 EFolojok dta a7t g Adigkr ) 7okttt NIG # 29
GRS BRG] 72 AEH NIG 2] AW Abolol] e A4 #A7F EA vk
Aol o= th5o AfWAA AAE TAEH



W 75 7 BB

2
= FElz] =7)+6£, o = Varlz] = 5%, (15)
¥ o)
S= Skewlz] =3 B , K= Kurtlz]= 3+—(1+4(ﬂ))
av/dp o
B ATE NIG $E2 o8k 3] #7h57 Aol A48 BE F49 $982
AN E FEU LSS 2450 o) 2RE] X4 E(numerical integration) 718
olgatel Aed ARARE FAAT
<E 1> 2 Al AgE ool % olo] o 4w Fel@ selrt
<E 1> °ofof MY
oFo] A
Mu Hi s
Sigma ETHA
Skew JP=
Kurt Ax
EER ZH7HFdE
SR APZHE(GEFEA dib] 2471d49E)
TR EgolUAF(HEE div] =37 |d59E)
JA ARG o8t 2 U E
JAFF3 Fama and French 3291(1992) ®&d| o3 237+ &
IR AR o3 HRH&
IRFF3 Fama and French 32.91(1992) 8ol 23t Axu|&
OMR S W7 & (=4 754 (likelihood of loss) ThH] 10‘7}“ A (likelihood of gain) B]<&)
STRI SE =R E1GEHY HEdE Oy 297 gedE
STR2 EE e S203H WEAdE oy gt ‘?iEHH?é H| &)
KARSkewl 7}otej=n]&1(sH =g v =37 d+E)
KARSkew?2 7}l E8] 82031 =93 iy 4 =93 8]8)
KARKurtl 7} EH &1 FE9E v 237 g¢dE
KARKurt2 7} EH 2060 HEHS i) 8 H=99 8l&
RR1 VARIGHE$IE F7bell A 9] 2715 7] gk(expected shortfall) WiB] 237]d=< &)
RR2 VAR2(EHE91E FRboll Aol =705 7]l gk (expected shortfall) tiH] 44919 -
TR A =5 7195k
GSR AREA AFZH]E(1~43 H &9 &)
V. 2 =
2 ATe dEFdE 7159 49 Rachev et al2007)9] A7+5 Fashola 9E4olE
712 7% Fama and French(1992)¢] A5 a3t th WA FnGuideZF-8 45-gk
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(22 1] NIG 222 J[ZSAZ i 2ldE =4

5% ARE ASele] AT NG REZRH T2 208 5A% AU 71 2E0% 5 shts

Panel A: Mean(u) Panel B: Standard deviation(o)
— p=-=0.1 — KOSPIIndex:y=0.011 — pu=0.1 — 0=0.03 — KOSPIIndex:0=0.056 — 0=0.1
Probability Probability
10 20
15
6
1
4
Retun Return
-03 02 0.1 0.0 0.1 02 03 -03 -0.2 -01 0.0 0.1 0.2 03
Panel C: Skewness(skew) Panel D: Kurtosis(kurt)
— skew=-1 — KOSPIIndex:skew=-0.128 — skew=1 — kurt=3.1 — KOSPIIndexkurt=4.910 — kurt=10

Probability Probability
10

Return L s Retumn
0.3

[Z2% 2]l M= ek o] Wstel] W& NIG 39 5% #olwol sidsts 4
2P E Rl e 2N ZlHgke] AlAEe] itk Rachev et al.(2007)l ¢]&kH
£ VaR(CVaR)2 b8 FosE(R)ol sidsts 795 FitelA e &4 719g
(expected shortfall)& <] gt s ARHE frolF 5% A% 715gko] =7t
Skl Wt 48 FACR A H FP s TS AAS 3

-1 w) 233 719gko] P el A -013%E, A Rl A O
il 911‘:7} 19w spgeldd -7kl A 008205, 891 -7kellA 01545

_O_



A &2 (expected shortfall) ] 7]-%—/‘3 o] AAL
whet AR S 98] gbkol| A o] AN 7Higke]
= HE fgo] Aol uet g % —711\3/]7} ZojA a1

=]
=% 7|3k
=
o

A el A st =S WA

tjo

23] A 5e] EFE ARE AHSEY] 3
wo] sh @ A olgrid] FgEte ke 2AS J)dztel),

Panel A: Conditional expectation of skewness Panel B: Conditional expectation of kurtosis

* lower significance level=0.05 * upper significance level=0.05 « lower significance level=0.05 » upper significance level=0.05
conditional expectation conditional expectation
] 015F  eseessseee
CR 0.10 b
0.05 0.05
10 -05 05 10 skeuness 2 4 6 8 ~ kurtosis
-0.05 -0.05
-0.10 e -0.10
""""" -015 -0.15
5T A = = o 2~0ol = 5 B.ar
<R 2>°lA= 20199 129 @A) FrbsaAl ol g S el gl vk Eax
= Ak

A7k A E o] Atk AiFEEZ A - Shapiro-Wilk A4S, NIG 32
739~ Kolmogorov-Smirnov #4-& 483 th o] ZHE 5% ol FToA] AAA| SH59
80.5%7F AtEE 717Hek Wi 2,

(199Q)l] et AfE2+= NIG w2

- -
NG 2EE 5] 5a0 AL By 227 AHLES 14592 39 NG 2

<E 2> 2% NygE AN
M99 128 WA 4 B9 $oIF AR olgatel PHEEY % NGBS G, 4Y PEE AL
2 g AR F1E 995§

7%~ Shapiro-Wilk 71748 AFE3I 2L NIG #32] 7% Kolmogorov-Smirnov 744
71Z0lal T 5%E A4kt

Normal NIG
Number of shares 652 626
Number of rejection 525 13

Rejection rate 80.5% 2.1%
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FE AFE ARl AFREN Ha) SFRE BAST ol NIG FES Fal T
FA0] A0 1A AE 9e & TAR & vk AL uh

<E 3> AT B 323 P FBol UhF AT E FHN 9| 72 EAGl,
QA5 Fo| HS Bl go] 2ulo] A2, EEBAT} 261%, Nt 021, WSk 5UE
WSk, WA R A it ol uolA s, EEAAI} 132%, 957402,
AEot 4618 WA AAH 0w 49 A Yool ATV B Az
shom A SuAA ol A AP AT Ve 2 PE 4GS WESHA

<¥ 3> HME Y MUX|EO| J|=EAT
YEZYS BANAERE F4% HE D ARA LY V2 EAFLEZA Mean H1E, Stdeve ETHAE vt
Frequency Daily Return Monthly Return
PI Mean Stdev Mean Stdev
Mu -0.0002 0.0023 0.0034 0.0111
Sigma 0.0264 0.0107 0.1321 0.0358
Skew 0.2153 0.5366 0.2057 0.3577
Kurt 5.3476 2.1534 46115 1.0862
EER -0.0003 0.0023 0.0004 0.0111
SR -0.0124 0.0785 0.0142 0.0740
TR 0.0002 0.1292 -0.0135 0.8385
JA -0.0004 0.0021 -0.0055 0.0113
JAFF3 -0.0002 0.0020 -0.0029 0.0102
IR -0.0189 0.0771 -0.0354 0.0792
IRFF3 -0.0091 0.0753 -0.0154 0.0780
OMR 0.9888 0.2132 1.0562 0.2020
STRI1 -0.0087 0.1159 0.0281 0.1102
STR2 1.0499 0.2028 1.0854 0.1637
KARSkewl1 -0.0066 0.0853 0.0204 0.0818
KARSkew?2 1.0913 0.2449 1.1103 0.1818
KARKurtl -0.0053 0.0691 0.0165 0.0668
KARKurt2 1.1233 0.2886 1.1303 0.2061
RR1 -0.0031 0.0382 0.0090 0.0364
RR2 1.1039 0.2567 1.1244 0.1997

GSR 0.0631 0.0488 0.0603 0.0455




SR, TR, JA, JAFES, IR,
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IRFF3, STR1, KARSkewl, KARKurtl, RR1]
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EECEE
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(loss risk) 2.2 Yo 2ZH
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Portfolio Performance Evaluation
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Portfolio Theory
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Abstract

This study divides risk defined as mean preserving spread into loss risk and gain risk. I present
risk-adjusted performance indicators based on their ratio and compare them with traditional
performance indicators. The empirical results are summarized as follows.

First, about 80% of the stocks listed on KOSPI market rejected normal distribution hypothesis
through Shapiro-Wilk test. On the other hand, only 2% of those stocks rejected normal-inverse
Gaussian(NIG) distribution that is known to capture skewness and kurtosis risk. Second, from
cross—sectional correlation analysis between performance indicators and basic statistics of each
stock, most of performance indicators found positive correlation with mean, positive correlation
with skewness, and negative correlation with kurtosis. This is congruent with moment preferences
of DARA(decreasing absolute risk aversion) type investors. Third, it was found that there existed
momentum effect in the short-term daily KOSPI market because expected loss decreased
systematically according to performance index.

These results imply that general risk-reward ratio beyond mean-variance criteria should be
developed for portfolio optimization and market efficiency. Post modern performance indicators
based on the exact distribution will improve the efficiency of investment and financial market by

providing more accurate information about risk-reward ratio.

Keywords : Normal-inverse Gaussian Distribution, Omega Ratio, Sortino Ratio, Kappa Ratio,

Generalized Sharpe Ratio
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