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= A}alo] Chen, Baierl and Kaplan(2002), Amin and Kat(2003), Chen, Ho, Lu and
Wu(2005), and Anson(2006) 52 th AFto]l &) A A FHA ArbujRo] thA| A4S

rr

FxY FoER TEZHL A43E AR

o

EFehe defol dwEEelth gAlAte] TEE e AN BaENE AT
F4e AXets AFATE e EA@Th AR ARHE AT A E(Chen,

Baierl, and Kaplan, 2002; Ennis and Sebastian,2005 S)v} 3| xHA=(Amin and Kat
2002, 2003; Lhabitant and Learned, 2002; Gueyie and Amvella, 2006; Kooli, 2007), &
%2F(Chandrashekaran 1999: Glascock, Lu and S02000; Chen, Ho, Lu, and Wu, 2005;
Hudson—Wilson, Fabozzi, Gordon, and Giliberto, 2005; Lee and Stevenson, 2005;
Chiang and Lee, 2007), A35(Black 2009, Conover, Jensen, Johnson and Mercer 2010,
and Daskalaki and Skiadopoulos 2011) w9 A4He F7b8 49 dsaitoznt 4%
FEZYL Ho XEZFQ AUt ANAEES BT o A7 A4S (asset—only) 3
Al g AL R EEE S e AT 9ol = Hoevanaars, Molenaar, Schotman and
Steenkamp(2007)= ARk—F-2 B oA hAFAe] @&l ta Ayt o5 F
AL BT 7| EFAAAA A FARE ©ed] Aprke] olE AaA 7= FEs v oyt
ARk FAj el FAIZE EAAEmRE TSt e dAdste d adEds Bl
Martin(2010)+= A5HE=2] 49 AZ# ool W3k FAE HAsty] wde AAR A
FAE S8 olF A F Ak dAFEAe] DS vS Axselth ey o]

& A= A AL 71ZA e 7] HyE #Asjor <13k 2 #E 7FA(stale price)¥ 9

9 H&3l(smoothing), ©|-& 7F&dt dloJEo F=5 Hlf54d ALt A DA e SAA
o8 {Fog (+)o] A7)dH T 549 22 FAAH dolE /= Qi +AAA
°o191d 5ol =g F 7] witel 238 ofHIA FAE giAFAE xEEES 4y
2 AL ¢ doa A FHEF Tt (Avramov, Kosowski, Naik, and Teo 2008). o]dl
Phalippou and Gottschalg(2009)= AFEF219] dlo]lH Q2 {FE AASE AFHT HAS

W S&P50045 thH] 3% W& AAE milow, A= Wil 697 = A H
7te = 5 A AFERF] A7 FFME A S-S B3, Nels pedersen, Sebastien Page
and Fei He(2014)% A #M4ko] #7124 Ao we} #H71% = smoothing A7) 54& 118
F HEAHS 5% A3 smoothing AFHE A A 4, AA AARFA, 54 &
4, Aoz A= 67] Akl XEZE Q9 TEHAE 5.3%UAT 2AH Fol=
8.8% % UEIGUIHA By WeAdno A4 Add WeAol A4 yelus 48 A4
s Al FEAe] 2o, 918 A0 g noh Aldd £l Hags Fxssih
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2.1 WATA] AG-% J34G7} 2

AE-Ea SN AR SE-Fo] BAL dF WHEe 4954 2 Avadl

WA AFRFE2 (private  equity)2 Kaplan and  Schoar(2005)e 4] A A]g PME (public
market equivalent)¥Do] tJF Ao R ol E3] YIAFXAH AR E Hrte 4= g 7]
WS AAlE T o] MHe Az FAEE Aad daHE Aol v A AT
2 dste] SAsk=T o] WHE AR THAE &) ol GPollAl & Aol AAE
EAshE ALY wiEd, o]& T 2 54 W okdet # AR 3AE AR, Al o
gk N AR ARE SUT Al FAska vlalsk=t §oldk Wl mta o]t
FE geAitd Fabste A A=) digk fE A WAnta 2ol tiE A= Fung
and Hsieh(2002, 2004)2] Fxt=eldof| 743k
AHE AH3EtE 7719 ABS(asset—base style)£2.21S U3]a o]o] 7|dtal X|HE= wHF
e 2] AAE AAEGT o5 AR EFE
AdaRQ AT AT L AFFY] 2Zger FAsa Addd e 278 HY
=] AFE el
oz2xE AW, &3 AvdEd g SWAEHE A4S P48t F 7/ ABSaRll ¢
AAA= A3t AFEtt= AFEDS e dllth 3 o]5 ABSQlo] AR Aol A
HZ7bsetel wet A= HolEuo]lA7E WAsta e ZEA HePE AAT F
Atk Aol F8&F W¥olgtar AWtk o]F  Aragon(2007), Sadka(2010),
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Avramov et al.(2011)

ol

VA VVtil t t mkt
m . fu, (calls) = Z]OcallsiHT: R

3
FAE ANAEEFE TUVT TR FANGFAER 2GS @S st
2) o|R¥ S F& AT AT 2 AXA=Y € $AFE W FHu 80%7HA AHE )
3) FEFAE As=ER T = dHeolH Hdgde], AEHAL, ZHA FAFYE HY
(instant—history bias)), E 9] xfo|7} =11, A7) &, FgAdo] Wolxth.

1) APME, = (RM"V— R"") Lo fu e A



al.(2011)2 Fung and Hsieh E4do] MSCI o|#HAntzAl <ldl~ Fama French ¢ HML,
Carharte] R¥IE, 22ja f54d WEs 299 1189 ZFS AAS7]RE a3l o] 9
Bali et al.(2011)& dXA= Ao} AAAA LT} AAE Jagannathan et al(2010)S
2EfAdHIX S FE AEAY ES AXESTE olfelk: wu AFEE oFA
(2016)7F Fama French(1993)¢] 9 a.<l(factor)@} Fung and Hsieh(2004)%] *-8AMF
2~E}Y (ABS:asset based style)29¢l, 18]31 3=4 43S Hbeddl k=3 R F o] % &
4 T AT A FAzEdey gaa 29l £A4

o

2@ WA v}

t}eo g SlxFr|Pel 3 Wixnta EF 2= Ammar and Eling(2013)7F A A3 A

e , 717918, 9, AR 78 B

Pool EAslY, F-sit AHH7IEF o 2= Chan, Handershott and Sanders(1990)7F

REITSo &l AAQAILSY 1=eolA, 1Zeol e MakE, o|x&9 73ty 9

& dyES ¥rel A9} Ling and Naranjo(1997)2] 1919 A& 28|45 T-bill rate,
e

w73, A EElolde] FEak

o3l
Ho
o
r {
ol
fo
il
®
offt
93:
&
=
o
N
i
2L
ox.
o
oX,
N

ol A7 odx  (Appraised—Based Index), 7 @7FZ 9
(Transaction—based Index)e} =2 Aol 7]Hkek QQdl~ (Stock Market—based Index) 5

AZMAZ e E REA AgS gRHsA 4497 auzzE de 3881 9t

National Council of Real Estate Investment Fiduciaries (NCREIF) Property Index (NPI)
2 AdrFAe 7|wrek Q¥ A (Transaction—based Index)ZE A A# (repeat sale)”7} &
Mg B4l 7198k Moody's/RCA Commercial Property Price Index (CPPDE, F2 A%
of 7]kt <ldl~ (Stock Market—based Index)@i FTSE NAREIT PureProperty' "
Index Series& A|A|StaL T},

2.2 tAIFAE] Ve E 2 Y AEe 9

r

Wl x| wl =

o

MATkIE ANed TeAzel QoA F A 5g BPATh AN g Yud

TS dxs T AX2ZA9 Ziselth FAS- (2017)% o]9f e FHelA WA ul=a
s A 7 AR BFete AR Ves geete WAvaE Ay dlx
(Performance Benchmark)', 39 7]5& #Hdstes HAvaE ‘d=ZFy WX vla

(Funding Benchmark) g} Zgejstt}, A3 7F wixnlg9] A9 899 i Hrlel 7|+

O.l.u

4) 7892 Ryl Ay 73.7%°|t}.
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+=7}? Swamy, Zeltser, Kazemi and Szado (2012)& wlX|w}=7} 7} oks F23F 4 714
o] &Aooz (i) FHAY HEA (Transparent and Unambiguous), (i) A= 74dE 3}
7} A (Frame—ability and Customize—ability), (iii) A& EA (Appropriateness
and Coverage), 183l (iv) FA7Fs4 (Investable) & AAISt ATt dubdo=z F=2
A & A T8 AL A A AAEHE Fog SAS Bt e AxRES 3
Aol 7hsatrt. Lelv tiAlFAe] A 1o e EAE 2 e ARE FE Ao
A4 @k s 5o F& AT F s AFRFAE (Private Equity) 9] -5 4wt
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31 7 XEEZYL

715 EEZ¥] Q2 (reference portfolio)® = E 7|52 CPPIB, =4 APH= GIC, ++
AA= Super FE FoA AHeta = 7lwe Hiavb e TEEZI Y. 2000 F
13

Avhch CPPIBE: AT AE FHHoR Adse F54 i Ate o5 939 =

43 Blarste] Al ¥ A Hgo] FRbE = g tAFAE o v AMEE A
el olddl Al T2 S TEAGH AASt nlasA AA AR o
IoAEE AEAd Fasits He JdAskaL s Bt Ax V|EXEZYLE &
2] S Reh ARRAIe] ME|B A FAbsh=d glo] 7]EH]Eo] FabE el Mg & =
= 3tz gro] 7|E ofojtjojoln] HA TEZT L F o] o VFEEZTL n
MEH o eite A8 EAH =S A= WAE 7 AL 9lvk(chih, 2015) CPPIB
Apase] med MEXEZLL = TN Adomw FAE HA A udeE 2
EZTQ R 7|79 984T (target risk leveD)S Asle] A H vty Argsta ok
<13 1> CPPIB9 reference portfolio

Asset class weights

DRIVEN FROM RETURN-RISK EXPOSURE
Pordatis Poriete b -l pordolis.

Long-Term 5+ Years I Year Current
Simple public Aspirational composition for Permissible weight ranges Actual weights
markets benchmark the Investment Portiolic for asset classes and evalving daily within
and risk appetite. 5+ years out. geographic compaosition of Target Portfolio ranges.

the Investment Portfollo.
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(H:70)

AP 2] FE5A/ e A
A9 A4 A A3 R A+
o1t 7.71% 11.51% 7.66% 10.69% 7.67% 11.06%
ETHA} 2.03% 13.39% 5.37% 16.36% 4.73% 14.98%
FEF 24 28 69 34 93 62

=
s BEA 79, 99 £42 dekstel AU Fo] 20%014, —10%olske] Fu

A A= gul Agste] 248t B3 wll FAke] A Tl Al SO Afxde

<} 2> E¥1 : J-HAB A =¥

ApRLF=2] A A o 2 F2F (A A])
& 0.036 0.050 0.045
(5.20) (7.28) (8.73)
A ABM 0.952 0.741 0.799
(6.93) (7.06) (9.44)
T2BM 0.048 0.259 0.201
(0.35) (2.47) (2.38)
Up 0.237 0.242 0.238
(11.64) (8.14) (12.68)
Down -0.327 -0.388 —-0.371
(—6.96) (-10.21) (—12.23)
25 0.047 0.065 0.060
R 0.767 0.595 0.650

- Z30ke 23S v

<E 2> J-AN &8 meEeA ge 219 F4 AnE ouiar AnFAe B

AFZYm AL 3.6%¢1H 7FEEZYLE Ao 95%, T20] 5%=R FAE AR F
AE AT 1AL 3.6%° ZHPAS @7 AT R 4.7%9] WS FUME A ESHaL
A Aoz FAHAY B2 ol FAHHE Fe HAA FAHIL JE & 2Egdy =
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E

o W oAA & 7|#e A FAe IRRS 2 EAS zha 95 7MsAlo] ). o]
= 2 A Aol s, hAFAF Aol ool = Stk A FAE el A}
Abto® ZFFESle] AAHow Hobd 45%9 fzduds A7) ¢

W, FAld 8:20] NEEEFAC B4 23 Itk olel§ FAL ARFA, FEa <
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Analysis on the risk return profile of alternative assets under

mean—variance framework

Sujin Lee”, Jin—Wan Cho™, Jaehyun Lee™

Abstract

This paper provides the methodoly of estimating the risk—return relationship of
alternative asset investments within the mean—variance framework. While conducting
strategic asset allocation, most of the institutional investors do not take into account
the risk—return relationship of alternative assets, or use arbitrary policy numbers that
do not properly reflect the characteristics of alternative assets. This paper borrows the
concept of reference portfolio in developing the methodology of estimating the
risk—return relationship of alternative investments. The reference portfolio is the
benchmark portfolio used in strategic asset allocation by pension funds. This can serve
as the opportunity costs of lternative investments. We use the realized IRR’s from
actual investments, and estimate the risk—return characteristics of alternative
investments. We find that by properly estimating the mapping relationship between the
reference portfolio and alternative asset classes, we can incorporate the risk—retrun
profile of these non—market assets within the mean—variance framework together with

the other traditional asset classes.
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