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{Abstract)

This study develops an investment strategy that considers both the life cycle and the business
cycle by investing in the market index of emerging and global markets (called the Business
and Life Cycle Fund (BLCF)). Considering the change in investors’ risk capacity depending
on their age, we propose a model similar to the Target Date Fund (TDF), that incorporates
the life cycle. We also incorporate the business cycle into the model for excess returns, which
leads the model to invest more in emerging markets during economic booms and to shift
the portfolio’s weight to the global market during recessions. To mitigate market risk, we
include additional assets that move in an opposite direction to business cycles. The resulting
model provides higher annual returns and a higher Sharpe ratio than does the model that
encompasses only the life cycle model and other market indices individually. In addition,
a model that considers risk hedging shows higher annual returns and a higher Sharpe ratio
than does the model encompassing only the business and life cycles. These results contribute
to future TDF modeling as well as to Korean policymakers’ default option decision issue.
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ﬂo T2 QF 14.3% = Eﬂﬂ‘ﬂ % TFARS| R Y3 THEAH, 2018).
/\}Qi HolEWA w=5divlof digh F8/do] tiFEa . HHIEe]
T U= deol ezl Aotk 2Yv
%\ﬂ%ﬂl 1 gk -l Qlato] Al st
ofst= L ‘:‘r ]Oﬂ 2} “I‘X]‘X & FHdFo] opd & FA tidE oL glom ofo
3k tfoto 2 Target Date Fund(TDF)7} W . 231 thH(Jang, 2018). Altir}t 20183 94
TDF9] v BG4 v E0] 40%A4 80% = ¢4stE WA TDFAGS oL &3S ubj
A Appell, 2018). {4} Spitzer and Singh(2008)0l] wh=wW AojF7wkS 183 TDF+=
Aol tigk g7t glo] fFEg TR o] B7] ofgth o] & AFelA = A7IWE
F7], 22¥ g23aE 183 TDFE el F83% AFdHE TS A3,
TDF= FAkAFe] Aol 7o whel 1@ 4850l Wstgith= ol o] Aoj+7] 74
FEate] SE S Target Date® 24, AlZto] S0l whet X EZEQ g|2as 43T+
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Aol Gl o e A ofn] 2000 FNHTE FE&ER skl AR 1,000%
A& FoJAtkByun, 2018). “Lejvt TDF= Al 223 233] wZdths EA4do] Stk
ol81dt EAAELS 35ty gAE AFNA gr)dEre] B AstE e w)a delslo]
71t HY ds A oR bdgk ko R HES o|xd Fae] glrt old £ dAyEe
AR FE o]gate] wEe] B7]wHs oﬂ~om olE By oA A7|HHFE ALgSit)

2 ApolA TDFe] obdow #ali 4olge] #AZ ddaid £ dae Agx4w
s AR Sl el vlFE 2, el A ) T Al % NAAG
A% Fgel AGHOR Qlste] A AAHGoR U7 BARYS W xv % ol gol
Fere 4 vk BAdo] Al o2 #Hualr] daA B Aol mae] F m A,
Gelshel 2o A MEos MBS 408 ol sl TAS AasA s

ole3 o2 B ATEL MojFI)Ne wele T4 BLCF-Li), o719k A7HE
718 B 2@ BABLCP), ¥ 7715 wF ndsuA 91748 hg §97 13
wH(BLCF-H)E Ad= wdold /Mg olgdle] ¥4 2 Azagrh ABeold A3

71Z2] TDF$} 7o) AJojF7|vhs m#skE BLCF-Li 28-S A AAASE3 v awste]
kel F5is Aol yehA] eigkth 18u BLCF 283 BLCF-H 239 49, /¥
AFAGET Hlaste] FolE} ARZEAS RUFA O] B2 IS Both TR R FARAIR
A& 1975.01.31 58 1988.05.317h4] wi¥ &= F1 307 F21819S w2l 161719
E2ATNE ALE3)e] uuo}_, 8 Aol A el MSCI World A5 9§88 A4 oF
737%¢<] ¥, BLCF 28-S g of 992/4 49} §-0] vehdt}. BLCF-H(Gold), BLCF-H
(Bond), BLCF-H(Ex) Esgt 247} ©F 9.68%, 11.13%, 13.95%2] A+t =2 Eo] Yehdt}
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TDF+ AW oz Agdsola 285 Fabdefol, BojF=7]E argste] Algto] Add
e} YA A PO 7 H| S o] sk WS ARE Stk AollA 2ol ZAle|E
A=tk gtk TDF7F dgH=R ARH = 7P 73 7= FAprbe] gl 3837}
SHA R Wstdte Folth ol Y 4 33t FAARALe] A E 7P91 FHAAE
Aelo g & 4= Q) Yuh and Joung(2004)2] Ao &b, 752 AH 3} 71A 9
S-o] Aol 9= ¥hH. Jeong(2008)0 W= 7152 Oﬂ‘?jﬂr L3
o= & AL EA g

e ©es] AolFrIvkE aeldk 1E A< TDFS 74, FAHd 37t vol Fadh Fapxdef
ojg}al W] o1, HA Q5 E E% A & Atk AES AL 7] well

sk F 27} AtH(Arnott et al.,, 2014; Basu et al., 2011; Booth and Chang, 2011;

Branch and Qui, 2011; Forsyth et al., 2017, Pang and Warshawsky, 2009; Pang and
Warshawsky, 2011; Spitzer and Singh, 2008, 2011; Yoon, 2010).

o213t TDF9| FAA = /fAe i Zo g Fej3 Fxdere] =8 ued o= Ut
Booth and Chang(2011)& mv|=-A| el A4] TDFQ 2008 A uE EA&te] AlA o] wh-&-3 4=
A= FHAY Ao HeAS 7|5 h vEIAIE Arnott et al.(2014) % v] = A] Aol A
AEA Setol=s) s Fxpo] A EAlete] T2 FAptA o] s skt ol
Yoon(2010)3} Basu et al.(2011)2 v]=rA| oA H]52] FEl4 W3S 3l TDF &2
W& ol FolHlth Lee(2016) A gt el A A7]1=H S Lelgh $E4 TDFE &3t
FAEY MY 2T aE olFe] UL, 53] P dS T3l AT e
ARt e 7 AP aeldhe ARt ol SuiFA ) selFAs E9d FEET R
AHESt o 24 TDFE /A E & ook As)7E ArHKim, 2017).

tuk 2 Ao M} o] FEAgRES o] 85t TEZEE Y Af, 2R gaaE
3g)3s}7] ¥t} Kim and Lee(2012)9] 7] w2 29 F89]7] ol I8 5x3}
Aol et uA 5§ AAZI7E AstE A on, olefgk HolA 2 =l gt aele
A8 247 HAAE S2Y g2aE 39T uf AR EE AREe R BiE 7 E R R
w2 ol Akl AREET) o]elgh AMte R HEA 0w 7 B Aol glom Fab] A=
Q3te] FaAdo]l T ATKCiner et al, 2012; Bredin et al., 2015). HE=3F 2] Aol 251
gt ml=o] FAA] A we 83 g SAe ) Ao R YERATHChol, 2018).

i

3. Data

A= 1975.01.31 ~2018.05.31 713F F2F2] KOSPIL MSCI World A5+, /€9 38,
=, U]% 10d 4@ dolE = Alg-3gt} do]El+&= FnGuide(http: //www.fnguide.com) <l A
AT #&e) TS wLsly] fste] B& Bl w2AL B, A Aol “Ex'E
F7vete] eI

|
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1>94 KOSPIO| 7%, &9 ZFaat v kst vlaste] 7P A,
A& A 7HE s AolA, A wigAde] w2 ASAEE diEshel SEsitha
k. Wb MSCI World #4529 4
A dulH o AR AFelgt & 4 9lrk

(R 1> SRS 228 SAH
1975.01.31~2018.05.31 717+ B¢kl KOSPI, MSCI World A<=, /28 38 &, ul= 10d A4
Hole ] U3 =& a9 A Foltl KPE KOSPI A4, Worlde MSCI World A& YehiH,
Ex, gold, bondv Z47F 94/98] &, 59 22 2 28 7FAM S 715), v= 104 A9 deol"HE
TFolER Wgksle] ARE3II T KOSPIF MSCI World A4+ ZH2F A1 32 ZHEmerging Market, ©]3}t
EM)# Z2W AZH(Global Market, o8} GM)S AAstmz, 2z EM, GM22 vehfioh

KOSPI(EM) World(GM) Ex gold bond
count 520 520 520 520 520
mean 0.93% 0.70% 0.20% 0.49% 0.51%
std 0.0729 0.0414 0.0292 0.0478 0.0025
min -27.25% -19.05% -15.93% -16.76% 0.12%
25% -2.88% -1.75% -0.55% -1.83% 0.32%
50%% 0.58% 0.98% 0.00% 0.03% 0.50%
75% 4.24% 3.15% 0.75% 2.58% 0.67%
max 50.77% 11.57% 21.60% 45.49% 1.19%

4. BLCF-Linear Model(BLCF-Li)

4% g 2ok 3} o]
74 zﬂ&Oﬂ% pops wEgel BE He AEAG Aol FAS QA A
sEd weh MEAe] AulHon e FEUAY AFE FAULFE ABse FAS
A gt

BLCF-Li 8<% ?XV]?&%O; Y FAFAS A Ay AE FHE 7w,
w Y o) A F Y, EXFAS KOSPIE AEA AR 2 (EM: KOSPI) MSCI World
AFE S2HAE Z]—’FE(G : MSCI World Index) AR&3ttt S =HAG A4 7
e x]grol] sigele $hgo] JRS W 9ok WA B AR Uiro] FAENE A6
o w2y %o AS A<l ExE Eo] vpehditl A% glo]El= 197501.31 ~2018.05.31
Y E712 ¥A3 KOSPIAIS2F MSCI World #g=o]t},

WA E Ex717He A3)7HPD I} A3 T Ex7)7HPR) o= LRet), 27)0s AEA1A 2|5

Aol FAE, AR ok FRUAG AFE FANFL olAsh AR ke AT
oL FUNF oS PHOE Pk AT F A Belols BN A5l Ao} FAR
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H AFA = A3z g & HA7|ke] dElX]E 120, 180 240719 = g8k, webA
7Feet & FAIEE 20~40d o2 A :
AIZHD Q] Wl w2 FxF(W) ®ishs o3 o] g

t=0, (Wgyp Wey) = (1,0) (1)
0< t= Py, (Wi Wan) = (1— 0+ -2)

A ASE Y WA o] W {70 mek £l Fel oF 1~2%pe] Aol7t YT
o % Gk o) FAINEG $go] Fagla, oleld Rele] Helelel wE Anetun

7}

1975.01.31 ~20180531 713+ &<t Zhzke] Aol djdt Fxj4=<]

(PHH A% F F27]17HP2)

NEAFA FREAFoR Adstes 717HS ey, 27]de AEAA

Agk7|7r Fok FRHAA 2 EAFE ojdat) ARyt Fote] FAH|T olde FUv|F

o]dE 9FRo7 I} Ag T TS FEHAY AR A A3 HHE B2 FAEE
gt FxPA ) g2 2E5E 5 ks HS eksle] & Fapr|gte]

1988.05.31, 1975.01.31 ~1983.05.31, 1975.01.31 ~1978.05.31& FAAIZAIH R 3t ANE =&t
o] AEo] BFAZ V1SSATE AL R A9 FolEe AT B3 o] volEE A
it FAFAE, 25 oke] HolH: AZAFE e,

P1_P2 BLCF-Li BLCF-Li Ex World World_Ex KOSPI
10_10 7.38% 8.90% 7.45% 9.86% 7.30%
(0.466) (0.531) (0.514) (0.617) (0.255)
10_15 7.60% 9.23% 7.32% 9.59% 7.59%
(0.491) (0.562) (0.501) (0.601) (0.256)
1510 7.69% 9.10% 7.32% 9.59% 7.59%
(0.475) (0.536) (0.501) (0.601) (0.256)
10_20 8.19% 9.65% 7.44% 9.35% 8.75%
(0.531) (0.605) (0.504) (0.595) (0.306)
1515 8.34% 9.63% 7.44% 9.35% 8.75%
(0.525) (0.591) (0.504) (0.595) (0.306)
20_10 8.30% 9.38% 7.44% 9.35% 8.75%
(0.496) (0.557) (0.504) (0.59) (0.306)
1520 7.99% 9.34% 7.44% 9.61% 8.56%
(0.517) (0.602) (0.498) (0.623) (0.313)
20_15 8.00% 9.17% 7.44% 9.61% 8.56%
(0.499) (0.579) (0.498) (0.623) (0.313)
20_20 7.86% 9.17% 7.38% 9.68% 7.95%
(0.521) (0.611) (0.506) (0.638) (0.305)
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£ 4 vk BLCF-Li 233 APgAS 1he] Aok vlasiiyd F27|3ke] me o] Zdaj=
% BLCF-Li 28o] Adj$-9lel] oltha ®7] ofd7] wjio] F=o] 89| Ao walstertaL

B7] ojggm, ojyg HollA xHFolES FrA K
|2 vluswd BLCF-Li 28-S 3w

TS0 7 AREx = %—zﬂ% 35 0531~0 611,
EAEHA s A 0466~0.5312] APZAFE 7EAH 0.255~0.3139] ARZAFE Hol=
KOSPI Aol tfgk x| 5=F2tel valato] ApZ]4=2] wulgl s o] WHAls %‘ﬂr. o &
B3l A Ao tigh G AFART 2GS A FEE AFE o] 83t LELEE
TAAstE Aol WeAdS Fol& o £349dS & F vk 28y SHAE 7HHEAES
)= 0498~0514, 3eE S 7FE8E9S W= 0595~0.6389] AREZA|=E Holi= MSCI World
Aol tigt GAdAFFEARe} vl sl S wl= AR FiE] ANAAEA] Eakdes o &
Atk F=E2 oA BLCF-Li 283 MSCI World A4 7+] ZFo]7F Adths AL
A2bslelS Wl BLCF-Li 23] HEdS T3] AaA71A &8 AS & + 9ok

BLCF-Li 28] 7|7t 49 &< nlushd, 30 &<¢te] Fx717ke 714 i, o 8.19%

~834% = it T Eo] 7P =k, AREA G 4] 0496~0.5312 thE FAA7 SR
& £ wolm Yok FAF T Frdol FFIA FAIbe] (PL, P2)=(1020)9 W,
o) g3} ARZAGI} 2h2 & 830%8E 05255 v g wee ¢ 5 Atk

o
2
N
N
i

5. BLCF Model

BolF g meld mPol tiatel 3t £} B 9lstel AINEFNE FohR
nefstgt T AARE A3 AFANF A5G TR A AT G B7eR BES
wole Aol AAThE F, TRW APl ws) AFAFe] WEAe] Yo wrhe e
AR P71 NEAFE T NFE F7PIA $AES Folm, FAIlE FREAL)
A WFES 2A WEHS BEad sl

5137|883 28=4

BLCF 239] 440l %A Z71ASF7]0) uh T 2Ad ofst AF 4L AAssict

BLOP 8¢ 5 A 95 o) 5093 G2 A ge] 47 37052
welth= A& 7P}, <3 3>< 1w KOSPISH MSCI World A5 A% 4298 b 4%
WAL 04322 & FRRAZ B, olF Fal F A HAZ fA B7)6H 58S

ks AL FAF F du,

5 BLCF 28 & AFA g0l 22 e o 22 W542 /1 ks 2L
ARl gk 2 AT w NEAGAF 4E KOSPIS) WEHE 23S vl sk
MSCI World #A]5=2 AR At webA, KOSPI #5=¢F MSCI World A4 23+
oFo] Hue S y;o]uq ola1 g, 4 4o

‘nﬁt
mlm HI

AL, AZAPe] SEEAG HlE o =2 WE
o

AL Qlevg, AU —Zr 15 asteen FAds A = o
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<EH 3> KOSPIQF World X[4=9] AREHA L HEY
1975.01.31~2018.05.31 712+ %<te] KOSPI$ MSCI World A5 7Fe] Aak#kA] 2 WA
= KOSPI, MSCI World= World2 Uelf$lon, /g 389 d3-S MSCI World A5l *23A1Z2
ASHEx)E JeErfdeh A7 A# A B4 Index S, 95 7 4@ 24 0= Returns

Ag3tel Lhehyglnt,

Type Correlation Type Volatility
KP-World Index 0.9007 KP Return 0.2513
KP-World Return 0.4332 World Return 0.1540
KP-World(+Ex) Return 0.2511 World(+Ex) Return 0.1298

5.2 BLCF 23 A7

H AP Aot vlalste] o] Erhd, A 7)¥Ed

AFAFe] A Fel o] FRUAIGHL ¢ 7 EA s s
NEAPE A= ol Eo] SREAGHT} U 7hak2 A a2t slolth 473 55
Wb AFA A ep FREAG A poke] FolE AS B A7|HHS
AAZ FE97] A9 20081 10€ 3 & 52k KOSPI A5 oF 23% 31283l o
500 #=e] shehEa ofF 790l om, iR 3]57]<¢1 2009
Z}7; oF 13%, 14% A3k v

ol# gk ofolrjofol Zetato] Al £
A7 W (Gap) s TS AA7IHESE AFAY A5 Al Ee] FRUAY
FAGE 18 1%pES Wit 2 EA o R FAH|FS 1%phol A =

A Age] Al Eo] AEAI HlE 1%pES writh S =EA

o
b
o
2o
= 2
ofN
o
S
!

ol Mg o WAL FA|RE AAle] AA AAFT) vF 2NN Tl ksl g
A A7) sl Qs ASAY S 2 HAA v]Fo] 0 nvte R "Hojd A g0l =
HS5S 0072 1S 2398 A= H|F5S 12 ngst) HF o099 »E 21 BLCF-Li
w3} $AspA A4k AIFARse Aol glsiAe o FelA el
A7 HH G
Gap, = Retpy,—;— |—| Ret gy (2)
=1 =1
ESTE RS

) 37 Fae] mek FAuFe 2qske A9, A71TENEe] 375 ol
270 WA w), S0 o] Z7harH<Appendix [1>). Leji} o] FAlo] 97k FAH 5]
27 ARG oo/ Sk Ao w AFAsE ARt AN BAEE
Adulgol DR A AEF & glon], AFe AFAL F ek ol S el
Mee e EAUF MRS 1%2 14, FANFY WatE nego 4Ysy

(o]
pa)
H > o
r2 2 o o

£
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Al e] Wstel] whg FAH (W) Hsks vhg3) o] ZIsdnh

t=0, (Wy, Wg,) = (1,0) (3)

t t
o< t< Pl’ (WE’W WGM): (1—?4' G’apt,()—l—?— Gapt)
1 1

P <t< Py, (Wg, W)= (Gap,,1— Gap,)

&, Walor Wey,) < 0°1¥, Wy lor Wer) = 0,
Weflor Wey) > 1 olH, Weaflor Weyp) =1

53 BLCF 2 F7|=5THHO| ZMAX 2F

BLCF R ZA7gadiss S2EAFY AEAGe] ¢98 1S
2 oM A7IsHs geteted dolA, FE Ao HAFA AR dis) A et
<FE 4>o A A7zl BAIGle] 9~1071E Fete] & AE VT om FAE)
OJ&2 9 11.68%~1290%°] FA& AFZAF= 0.658~0.7199] 5

T Atk ol 71XEd FU(H7] A7IRE 770, 0019 F7)e] Ar=He] oF 1071E et
teitheE o] B4 WA dAgte HollAxE 1 SAE d& F AtHKitchin, 1923).

S

CH 4 FXpIZE 2 ZUE J|Ztof 2 BLCF ExS| #2& X AZX|
1975.01.31~2018.05.31 713} &<t EL
=Ee HloJHelvh BLCF Exgh #h=&e] 7H4 slell ] BLCF R99] FAders 113 Bd
FhFe) 7pAolm 2 MSCI Worl =

BLCF R.e] Fapdehe = 7=
FA TS oldshe Aot o] A2 AAVIIHPD I We F FAVIHP2)e] 2Jste] FAn] o
o ezt WMtttz SA4of olvk Agl7|tolgh AlRtel] upeh FAFE AFA A FRUAFOR
Agshs 713ke ofulsin, 27]dl= A Aol o) FAets, A7zt ek 2RUANG A p
FAWE S SAvT ol walgle] Wart gle @ deVIte] FRAAHA S SRUANG AR
FAMIEol WY FARETE A& F Ak wAlEe] Ml gl d SRUEAG AFR A S5
BHIE FAS frAshe ZIRbs ofnRth <& 4>9] AlRSE ARE (PDY g § FAVIRKP2)S
Yebdith. BLCF ®e] 5 WAl defe folE el whe} A58 oldsh Aotk o] Wk
Aol SR AFHEHY n/ld gete] Tl Eo] 1%p S/HE wrtth AEAFOo R TS 1%p
ofdsp, vt FRUAGE] /Y T el 19%p S7HeE winith SRR WFES 1%
of @t FAAFA MO whe} FAAI e mEE 4 vk AS gdekete] & FAIRbe] 201,
254, 301, 354, 409 W 242k 1975.01.31~1998.05.31, 1975.01.31 ~1993.05.31, 1975.01.31 ~ 19830531,
1975.01.31 ~1983.05.31, 1975.01.31 ~ 197805315 FAA#AH 0 2 ote] Aapg LFstal of dhs9)
BAAE 715300 FAEel g A5 7o ES 83 sl <& 4>9] 7M25E XAlE A% 713Ky,
@9 - W& UeRith 25 gte] BlolE s o Fi FArlE, 25 g HojE s ARZAISE UERIh

(el
By
U
e
=)
rr
>,
)
o,
k=)
T
",
ofol
>
ol
2
>
i
fr
i3
>
o3t
N
>
fr

1 2 3 4 5 6 7 8 9 10° 11 12

10_10  9.37% 9.77% 10.48% 10.88% 11.57% 12.06% 12.43% 12.44% 12.79% 12.79% 12.57% 12.67%
(0.554) (0.566) (0.599) (0.617) (0.646) (0.660) (0.683) (0.675) (0.692) (0.689) (0.675) (0.677)
15.10  947% 9.95% 10.63% 10.97% 11.59% 11.99% 12.34% 12.27% 12.71% 12.57% 12.37% 12.36%
(0.551) (0.566) (0.595) (0.608) (0.630) (0.640) (0.661) (0.647) (0.669) (0.658) (0.646) (0.645)
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<E 4> FA|zt Y 2HE |zt E BLCF ExQl £AE L MZX| (A )

1 2 3 4 5 6 7 8 9 10° 11 12
10_15  9.52% 10.00% 10.61% 10.95% 11.54% 11.82% 12.15% 12.28% 12.56% 12.49% 12.19% 12.32%
(0.576) (0.592) (0.622) (0.637) (0.659) (0.659) (0.680) (0.676) (0.689) (0.681) (0.664) (0.666)
10_20  9.78% 10.22% 10.79% 11.15% 11.68% 11.89% 12.20% 12.43% 12.66% 12.70% 12.34% 12.60%
(0.610) (0.625) (0.655) (0.672) (0.691) (0.688) (0.707) (0.709) (0.719) (0.717) (0.697) (0.704)
1515 9.83% 10.31% 10.94% 11.27% 11.79% 12.06% 12.42% 12.49% 12.87% 12.83% 12.51% 12.62%
(0.595) (0.611) (0.641) (0.653) (0.671) (0.673) (0.694) (0.688) (0.707) (0.699) (0.682) (0.685)
20_10  9.72% 10.18% 10.88% 11.21% 11.77% 12.12% 12.53% 12.39% 12.90% 12.76% 12.57% 12.57%
(0.566) (0.580) (0.610) (0.621) (0.640) (0.649) (0.674) (0.658) (0.685) (0.673) (0.663) (0.664)
15.20 942% 9.79% 10.31% 10.70% 11.16% 11.37% 11.72% 11.92% 12.24% 12.30% 11.92% 12.22%
(0.602) (0.613) (0.640) (0.657) (0.673) (0.671) (0.692) (0.693) (0.709) (0.706) (0.684) (0.696)
2015 9.37% 9.75% 10.36% 10.73% 11.18% 11.44% 11.84% 11.86% 12.31% 12.24% 11.91% 12.08%
(0.580) (0.592) (0.620) (0.634) (0.649) (0.653) (0.676) (0.668) (0.692) (0.683) (0.666) (0.673)
2020 9.26% 951% 9.92% 10.26% 10.59% 10.82% 11.17% 11.30% 11.68% 11.70% 11.35% 11.67%
(0.611) (0.614) (0.635) (0.649) (0.657) (0.659) (0.681) (0.678) (0.700) (0.693) (0.673) (0.686)

<3 5>olA BLCFE <3 4>¢F 5UaA 9~1070€Y ot o5 S 7|Fo = §a=
Ao ), HHo A2 AL 9114 A4 o 7 KOSPL, MSCI World A14Z o]-&&}e]
E]—?«% ?'}‘é?—_} ILH, %E—’] o o ] Jrl'Zﬂu/\O] -’J’EL 9”107]‘]'& Eﬂ ] 1'2— ]‘ﬂ'—o—i 73]7]
vetal w Aol AE A& F Ar) ot A=A Fe] HXAIA ng

O TZ BLCFO & X A

<R 5 EXP|zH & ZHIE J|ZH A= =
1975.01.31 ~201805.31 7|3t &<t #8219 71 shellA FA713F 2 2ald 7|7k wh&
Y ARZA] 55 =ET glo]E ot 8% 9] Pdeolm & MSCI World A1429] &2
a#ste] 4kEslith BLCF Rde] Fxpdere T /x| &2 FREnh 3 "HAlE Az w
ZE2W G AFE FAHFS ol dsts AFolt) o] AR A3 7HPD) I Agk
olgle] FExu|Feol o|M&Lyl Wgdths 54o] gty Msv|ztelwt Amoﬂ g x| F
AEAF A FRHAIF R Mdelsls 7|7HS on]shy, 7]l AFAE A G do X}O}El
FYnF oA}, HullE o ﬁrﬂ e 3 ﬂﬂﬂﬂ"l
E

A7 Bk FRHAG A5 FANFS FANF i, 43
FaAgol s FRUAY AFR FANFo] Ao Bk A% F FAY|Ee wulg] Walt gl
W G e 19 el A TAS RS Z1E SJelde, <3 5> e A
(P3} A F FA77HPDL Lhebich, BLCF 2dle] 5 wA] A2he e g mulele] ujel s

lishs gAelrk o Aeke AFAYel F2y Adurt wid Falo ez o] 1%p F}e
wele AFA R B15E 106 ol Hahe, Wl FRA e e TAgelEel 19 Fhe avle)
F2UAFOR W3S 1%p ol AGT) FAN LA B} B A el £ 4 slehe 48

et F Tx}ﬂ?kﬂ 20, 25, 304, 35\, 409 W Z+z} 1975.01.31 ~1998.05.31, 1975.01.31~
1993.05.31, 1975.01.31~1988.05.31, 1975.01.31 ~1983.05.31, 1975.01.31 ~1978.05.31 & Fx}A]ZFA A
o7 o] AYE =ESaL o] 7%%—54 HIAE 715359k FAFAEY] 49 FUES A&} sh
<3 5>9 7tEEHe Rulg &g 717Hn, @91 9)S YERIth 235 5ol dlojHe o Hd FAYE,
Z35 ¢t do]H & ARZA|FE YERITH

1 2 3 4 5 6 7 8 9 10 11 12

10_10 7.62% 7.71% 793% 818% 855% 874% 9.11% 925% 931% 931% 927% 9.13%
(0.474) (0.471) (0.480) (0.491) (0.507) (0.507) (0.531) (0.530) (0.532) (0.531) (0.526) (0.517)
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<H B> FAP|ZE & 2HIE Tz ME BLCFLl A& Y AFZX| (A1)

1 2 3 4 5 6 7 8 9 10% 11 12

1510 769% 7.78% 810% 846% 876% 883% 9.17% 944% 9.48% 9.37% 9.17% 9.03%
(0.493) (0.489) (0.503) (0.520) (0.531) (0.523) (0.543) (0.546) (0.547) (0.540) (0.527) (0.515)
10_15 784% 7.95% 814% 842% 877% 893% 9.28% 936% 951% 942% 9.38% 9.17%
0.477) (0.475) (0.480) (0.490) (0.503) (0.503) (0.523) (0.517) (0.524) (0.517) (0.513) (0.501)
1020 814% 828% 860% 9.04% 927% 9.26% 958% 9.92% 992% 989% 9.62% 9.56%
(0525) (0.525) (0.542) (0.561) (0.569) (0.556) (0.576) (0.582) (0.582) (0.578) (0.561) (0.553)
1515 834% 848% 876% 9.13% 940% 946% 9.78% 999% 10.11% 10.05% 9.88% 9.75%
(0519) (0519) (0.529) (0.545) (0.553) (0.547) (0.565) (0.565) (0.571) (0.565) (0.554) (0.544)
20_10 842% 856% 871% 899% 9.33% 950% 9.84% 9.86% 10.06% 9.99% 10.01% 9.79%
(0.498) (0.498) (0.501) (0.510) (0.522) (0.525) (0.544) (0.536) (0.548) (0.540) (0.540) (0.529)
15.20 7.88% 803% 832% 869% 889% 889% 921% 952% 9.55% 9.55% 9.31% 9.31%
(0.504) (0.506) (0.518) (0.535) (0.541) (0.531) (0.549) (0.556) (0.558) (0.554) (0.539) (0.535)
20_15 8.00% 810% 834% 870% 89%5% 899% 9.33% 951% 966% 9.60% 946% 9.35%
(0.494) (0.493) (0.500) (0.515) (0.524) (0.519) (0.538) (0.537) (0.546) (0.539) (0.532) (0.524)
2020 775% 785% 8.05% 836% 846% 848% 877% 898% 9.06% 9.03% 881% 8.80%
(0.508) (0.506) (0.513) (0.527) (0.526) (0.520) (0.537) (0.538) (0.545) (0.538) (0.524) (0.521)

5.4 Vintage M2 S8t FX7|7t 2F

<™ 1>, <E 6> Al 7P AAREE 7RI, WA F BAIREe] dE&s B A]Mﬂoﬂ
w2 £0lg Wy} A7 wAst)h (P1, P2) = (10, 10)9] $£4717+S 714 BLCF9] 4
F2b A A Aol mheh 5.88~2043%] AW EE 7 W, (PL, P2) = (20, 2009

FA7170& 7HA+= BLCF+& 11.04~12.08%¢] AB#+d&S 71kt
TR F ANl BAT 0 AWl 4% Gl ok AL, FAA e
2 ol et 2l M FATIRESE wiEAle] AXEA ARG} ofsslt: el
QI olefa APE Thee] T AHK wel 7)9lgek, R, A% 5 AR HlFe] ojass
BLCFE 2244 132 ol gae Jabll Shudh 4 9la olo] g Asks Apis el
NS e, A, AR 0] ol s A EAgEl WTE e 4R e

FHI F glen, ol FoE ez yehdth
mpxato 2 420l E 3} AREA|RE 1y v, BLCFE $41713t0] 308 ) 71 22 A9
2 A dnts a4 Tx}ﬂﬂOl 7 #e (P1, P2) = (10, 10)9] FA7IZHS
7}A= BLCFZF 7Fd vl st} a8y B A= dadse] s 250 g 31 ukE
Bae FdEerEAE TRIA A e Etedls Hagehs 7401 H}f%‘fs}v} kA
Hdi g uvhs FHEHd A7t St = X
<EE 6>l FAEN AFZAFTE B F FA7]7] 30d Y
’%"4%—8— (P1, P2) = (20, 10), AF=A4== (P1, P2) = (10, 20)%
& Atk AREA e A7 o] eeEe] ek ST Aol 1 %%6}741 FolETS

F
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N
r:i
tlo
2
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ol
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AL Ak ARk AR S Aok webAl olske] ATl FAIE (P,
P2) = (10,20)2.% dA3to] BLCFe] A¥& A gt}

<29 1> Vintage TYF 9 ApxA|

BLCF Ex 299 AgtalS 7)uko 2 1975.01.31 ~2018.05.31 713t &<t T89-S wjo] F217]7hd
Vintage +9& 2 AFZAGFE YERT] Vintagedt FAA A Aol wfe} 49 Eo]
el ﬂ%}oq Az 24 AES dHE fojo|th BRI E Vintage £YES FAA A E S
H3A 7S we] BLCF Ex *%194 AT 7o Jg o= AHodth BLCF Exd 329 714 3ol A
BLCF U%bl FAZE Pst RS oulgitt $hwEo] 7Pgo|mE MSCI World A5 Fo &2
Az go g4 A3ES gsle] AEEgth BLCF Rd o B[ F JA 2 F-2dr A
HAE Ak whe} AEA A S 2E A AF2 BAHES o] st XWOM l Ak
Ag7IZHPHH A% & FA7IZHP2)e st FApu|F 0165:—57} w3ttt 540 3l
A7) ko) Alztel] wE} TP TS 21 F3A oA SE2HEAIG R Ml 73S ﬂﬂ]é}uﬂ Z7)olE
ASAF A Gl A T4t Wlﬂ A FEHEAG AFE BT S FYvF o) g)
Erlgel] Wk gl 3 A7)zt SuAldels SREAY ApR FApu o] o) Fapdn A9

FA7|7He 2alglel] Wl ¢ t gt SN AR Ad B8 JE 2 FAE A5 7S
ujgitk BLCF 29e] 7 WAl deke 4ol g wel Fxn|Es o] dsks Wao|ch o] ek
%AWO] =229 AR n7H%J Bete] FApelEO] 1%p S7HE Wit Aoz leg 1%p
oldsi, w2 S RHEAY n/lY FAFYEe] 1%p 571 wvlt S2HAIGC R vFS 1%p
oz gt} ofefo] F T F Aol T E = Vintage ARV T E, stde] gz AknﬂTé—
E}

Rl

116

£114

s

&
112
110
108

(10, 10) (10, 15) (15, 10) (10, 20) (15, 15) (20, 10) (15, 20) (20, 15) (20, 20)
Period
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LdiaLM

?'}%%-1-
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£iii$;+%f
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(10, 10) (10, 15) (15, 10) (10, 20) (15, 15) (20, 10) (15, 20) (20, 15) (20, 20)
Period
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(E 6> Vintage TAHE H AFZX[$2| 29 SAY

BLCF Ex d9] A#d2as 7|Hko & 1975.01.31~2018.05.31 717t 5t FA3t9S we] Vintage
T8 2 AFZALe] a9 TAFS YEPATL Vintage® FAAIZA A whg) el go] debd 4
ATH= Aol AAbste] Ax=o] 24 AHS dEE oot EitdlA:= Vintage T ES FAAA
AE WSS W] BLCF Ex BHe] ddd $oE JF o=z AJodrh BLCF Ex® #3529
7H4 stollAl BLCF o] Fabdefs 23 vds

Ao g2 ApHstae] €8 WakEE Hste] AhEslith BLCF '] T F 7 2
TEETh 3 AAE ARl whet ASAPe A 22 A AR FANSS o] dEks ot o]
Aefe AP A3 5 FA7IZHP2)0l oJste] FAH|Fo] o] & T} vskgith= 54 o] Sl
AB717r0|= AZbe] met B FE A SAF A SRHAG R AEske 73S Julah, 2T
AFAE Aol el AR, AR Bt FREAE AR FARTE FUHF otk Rl
s} gl 9 A7k SRS SREA Ae FA|To] d) FaE e & FA)ke
el Wsbrt gle @, SREAIE AR A £ FH R FA4E fAss 7)E ondith
BLCF &de] 7 WA defe oE gl upe} FA|55 o] dshs whajolth o] e 2187l
228 AR g §ete] A E] 1%p S/ wivitt AEAG o R HSS 1%p o] H s,
2 S 2EARe] nld A gl 1%p 571 vttt SREAIG R HTS 1%p o]t
FAA A A ] whet FAE A B2 mEE ¢ vk e kst & FAbv|Rbo] 20, 254,
309, 354, 404 7}7}+ 1975.01.31~1998.05.31, 1975.01.31 ~1993.05.31, 1975.01.31~1988.05.31,
1975.01.31~1983.05.31, 1975.01.31 ~1978.05.31& FAAAAF .2 gto] ARE wEstal o] 2F}E9
BHAE 71580 AT Ee] A FIES A&} sk <3 6>9 7FE52 Vintage &9
foF BAFE, ARFS HEV (P A & FAHP2)S HErdTh

(P1, P2) mean std min(=0) 0.25 05 0.75 max(=1)

(10,10) return 12.79% 0.0469 5.88% 814%  1373%  17.88% 20.43%
sharpe 0.692 0.273 0.304 0412 0.707 0.947 1.113
(10,15)  return 12.56% 0.0329 6.77% 8.73%  14.32%  15.26% 17.08%

sharpe 0.689 0.182 0.378 0.494 0.746 0.837 1.031
(15,10)  return 12.71% 0.034 6.53% 8.68%  1453%  1573% 17.55%
sharpe 0.669 0.193 0.345 0.463 0.732 0.826 1.027

(10,20)  return 12.66% 0.0136 8.09% 1219%  13.07%  1361% 14.26%
sharpe 0.719 0.084 0474 0.696 0.733 0.749 0.868
(15,15 return 12.87% 0.0151 7.86% 12774%  13.32%  13.63% 14.62%
sharpe 0.707 0.094 0.443 0.693 0.717 0.740 0.867
(20,10)  return 12.90% 0.0155 788%  1273%  13.30%  13.62% 14.79%
sharpe 0.685 0.094 0.423 0.673 0.69%5 0.720 0.843
(15,20) return 12.24% 0.0043  11.33% 1205%  1230%  12.54% 13.11%
sharpe 0.709 0.029 0.655 0.692 0.710 0.728 0.774
(20,15)  return 12.31% 00042  11.47% 12.12%  1239%%  12.56% 13.16%
sharpe 0.692 0.028 0.641 0.677 0.694 0.710 0.756
(20,20) return 11.68% 0.0028  11.04% 1160%  11.75%  11.84% 12.08%
sharpe 0.700 0.022 0.651 0.690 0.705 0.710 0.735

55 EXl42g &

A
BLCF: 3H&o] #Afle] KOSPI, MSCI Worldell thet @ x4 Fxtuch Fols 2
APZA GOl A Huhsk JpdS ®welth A4 o2 MSCI World A4S Hlugia oz & o

ZX|~& 0|8t X[+ 7t Hlu
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<R 7> 2kl X0 oist SXt4AE L AFZX| o ROEESH

ol gg dFT FAFAE D AFEX] G 9] g oFFAFo|t)h FxF9] F3e A FAEAE

5 L QFEA L EXAAAAS 1975.01.31 %6 1988.05.3174A <

o] 161719 FA4 7S AH&3F ) BLCF, BLCF Ex, BLCF Li,
1

BLCF Li Ex¢] 7 0dS H37|7 2038 A8 & FA7|te R Fa RdS

T3kt
mean std min(=0) 0.25 05 0.75 max(=1)
KOSPI return 8.74% 0.014 4.48% 8.53% 9.25% 958%  10.43%
sharpe 0.306 0.045 0.165 0.294 0.324 0.334 0.360
World return 7.37% 0.012 4.70% 6.86% 7.45% 7.98% 9.66%
sharpe 0.498 0.098 0.315 0.451 0.486 0522 0.697
World Ex return 9.23% 0.018 5.85% 8.37% 9.14%  10.82%  11.99%
- sharpe 0.589 0.100 0.391 0.547 0.584 0.657 0.753
BLCF return 9.92% 0.013 6.22% 9.24% 10.23% 10.85% 11.55%
sharpe 0.582 0.086 0.365 0.537 0.588 0.623 0.729
BLCF Ex return  12.66% 0.014 8.09% 12.19% 13.07% 13.61% 14.26%
- sharpe 0.719 0.084 0.474 0.696 0.733 0.749 0.868
BLCF Li return 8.13% 0.012 4.87% 757% 8.41% 8.92% 9.94%
sharpe 0.524 0.080 0.307 0.480 0.534 0.589 0.638
BLCF Li Ex return 9.56% 0.011 5.98% 8.96% 972%  10.36%  11.40%

sharpe 0.598 0.069 0.379 0.558 0.611 0.655 0.702

Q8 2> FXt7|1ZH0] (P1, P2)=(10, 20)Q! BLCFS| X AIZAIHO TE £AE HS|
1975.01.31~2018.05.31 713t &<t FAAI A S 2 ste] (P1, P2) = (10,2009 FA7|3HS 714+
BLCF$} KOSPI A=, MSCI World A5l 742t 30 &<t FAS wl, FAEAAE AR T4 E
WP & AbEste] v dlojEf o)t} X552 FAAIRNE =S YR, BLCF 23 9 MSCI World
Aol digt Fabe gheFe] 7P Sl A et

— BLCF10_20
KOSPI
—— World Ex
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80 2 BLCF 289 & F3+= oF 2~3%=Z BLCF Liol vl 213 /) a37} Jepdoh
oli= A1l KOSPI As=ell 4 MSCI World #A|s=22] H|F- o] 4ol 7]Ql8l= Aoz Bl
TAH o2 KOSPI A14=9] o}3br} 8-S AgA7le ddez 2Hg3stdA, World #1422
E 501538 =747 3 o]y et Asle] BLCF S ads Zuslel= Aom A

Z§3hd, BLCFE 9945 Fato] nla) & &3} ALZAFE o] 2oy, BLCF
AE Fstelr] el E 89 9GS AAGA Z= Ao] vpgA s

T4 A3 BLCF FAREE ddAgFae] Fe-no B 73t o 52 F488
Heb o 9tk ol BLCF FARREE AHES 44, AT Es 2oehe daeEs

ne o

2 & %S Av@rt
5.6 £ AH(Zthdn, 2281 Al7|)2l BExteelg & BXHIS &4
=

FAgelge] ek W, <79 3> 90 AdlA] BLCFE 4154143}
sk S a4, s FARSle] F Aol wla) ) LeRe, o) A9330)
gAHel g <29 3> 99 Bel AgelE SAa 4R

<I™ 3> SFAIES EK%EF =4
(P1, P2) = (10, 2009] FA7I3ke 7= BLCE7F A< E0] 718 & el 718 s o] Falelwe]
A2}, olmje] Bxpu)E WHEkE Uehd 1ot} Al Aol E27]7HS 197512 ~200512°]Dﬂ ad
Be] #2177k 1988.05~2018.050]t}. A5 BlaLsty] §lste] LTIt St dAA ¢ FAe
AiE agzel o] WSk B3 IS Wrt BAHES Ak WsiA71EA] 2487
e T o] 7Pk a4 2 LE FAT gzl o] stk BLCF
5l MSCI World A7) A3tES wZe] 7Hg stellA] W ashadt

d'd A: BLCF 10_209] ] A3} Al #A|5=9} 6% ¥}

500001 — KOSPI 10
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FOoF FAH|Fe] wstE By A7 W] wEt BLCEZF 9 &¢] =
FEoHA 2 A AEAIE 7] BAHES A4 —%
w3k A H o7 KOSPIA 49 MSCI World 2|57 2-¢] A
KOSPIOl| 100% FAFsh= 74-9-7F dAygic) 1efuh Aof7] Fapgalo] ot % %-‘d = Tz}ﬂﬂ
EHMSCI World A52ell 100% Fxpoll= 29 A4S Bojret= KOSPIZ 2] H]Fo]He
287 7kel] wl&f ol A]4== MSCI World2] &2 43} fAsHA

BLCF&= A7|5HS 83l wet ArelEs 27 &
e} Algke] A GE Qb AAS Zrshsit)

e N

Al
= 95 slem, *§°HT71°H

6. BLCF—H Model

2

BLCF 232 A7|¥% oﬂ 3k 7 7HA] 7H4 st SR FREARY 22
T Atk 2 BLC W gz FHofetvke dol Aok 589 4]71]32}
A3l FrHAGE 22 TR A Ao Hete, F7HAFE FAF e E she BLCF

AL 20089 wEel7Ier 22 22 A7IRAlel tal] o8] FHoFsiek whebA Al A=
71ZA FEHRS: Recession Sign)& A7ste] 221 713 Ad digh HobdS B8t}
SHATH

SIR=2
s =

oS

o

ol

fo

ﬂlH

f
-1>

T
o
N
2

L=
A=l
%

6.1 BLCF-H & AJAerA|

(PL,P2) = (10,200 0.2 34atRom Z7)Fuase] A4 ohde d4si. e
kel gelslrh wakgol meh e M) Slste] B A %4 3522 A9l
ﬁj’]’e == —‘]—Oﬂ]'}"-

FEAAT Taete] FEAR YT RY AL FE A B w, 23]
T g0l HdE= 78‘7]‘—’#6%—1?1 ARl =, 1 =, s 2desks obdapt ez ek
ul = e] B, e dejstete] nlas fjsto] Ao e 7Hgeith. BLCF-H 2
el vF WMsh= g 2
A7AA s
6 6
RS,= [| Retgy,—i+ [ ] Reteyyy 4)
i=1 i=1
7=
9 9
Gap,= Ijl Retpyy—i— Ijl Ret gy )
AIZHE) ol Wste] whE FAHS(W) Wshs vhadh 2k
t=0, (Wgy WGM): (1,0) (6)
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0<t< P, (WgpWe)= (17?+ Glapy 0+ —- — Gap,)

P <t< P, (Wy,Wg,)= (Gap,,1— Gap,)

©F, Wy lor W) < 001, Wy, (or W) =0,

Wy lor Wear) > 104, Wefdor Wey) = 1,

RS< —20% 8%, (W Wenp Wege aeser) = (0, 0,1)

v}

o] uwf, T3 H7|7} A& o|aL ¢k
]

Aol ejAste] 4713 A3

4 RbspA] s = W, =2 HASH B
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mean std min(=0) 0.25 05 0.75 max(=1)

BLCF-H Return 9.68%  0.0141 6.70%  8.78%  9.40% 10.69% 12.08%
(Gold) Sharpe 0.613 0.069 0.447 0.574 0.619 0.661 0.726
BLCF-H Return 11.13%  0.0139  7.80% 10.30% 11.12% 12.25% 13.22%
(Bond) Sharpe 0.775 0.074 0.572 0.714 0.805 0.832 0.870
BLCF-H Return 13.95%  0.0161 10.76% 12.72% 14.14% 15.32% 16.35%
(Ex) Sharpe 0.849 0.066 0.673 0.797 0.875 0.896 0.936
BLCF Return 9.92% 0.0128 6.22% 9.24%  1023%  10.85% = 11.55%
Sharpe 0.582 0.086 0.365 0.537 0.588 0.623 0.729

KOSPI Return 8.74% 0.0136 4.48% 8.53% 9.25% 958%  10.43%

Sharpe 0.306 0.045 0.165 0.294 0.324 0.334 0.360
MSCI World Return 7.37% 0.0123 4.70% 6.86% 7.45% 7.98% 9.66%
Sharpe 0.498 0.098 0.315 0.451 0.486 0.522 0.697
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{Appendix I) GDP as a Business Cycle Variable(BLCF—GDP)
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(E AD> E=ES JFY5I%S 119 GDPE 083 BLCF ¥ Ut BLCF 28 (%)
n 3 6 9 12 BLCF Ex* BLCF-Li Ex
10_10 8.75% 8.84% 8.62% 8.73% 12.79% 8.90%
(0.522) (0.529) (0.505) (0.514) (0.692) (0.531)
10_15 9.00% 9.11% 8.85% 8.98% 12.56% 9.23%
(0.549) (0.559) (0.532) (0.541) (0.689) (0.562)
15_10 8.93% 8.98% 8.67% 8.75% 12.71% 9.10%
(0.526) (0.529) (0.501) (0.507) (0.669) (0.536)
10_20 9.42% 9.63% 9.46% 9.70% 12.66% 9.65%
(0.593) (0.610) (0.587) (0.604) (0.719) (0.605)
1515 9.47% 9.64% 9.41% 9.59% 12.87% 9.63%
(0.582) (0.594) (0.568) (0.581) (0.707) (0.591)
20_10 9.29% 9.38% 9.09% 9.20% 12.90% 9.38%
(0.550) (0.555) (0.529) (0.537) (0.685) (0.557)
1520 9.07% 9.30% 9.18% 9.45% 12.24% 9.34%
(0.587) (0.605) (0.586) (0.604) (0.709) (0.602)
20_15 8.98% 9.16% 8.96% 9.14% 12.31% 9.17%
(0.567) (0.579) (0.556) (0.569) (0.692) (0.579)
20_20 8.82% 8.97% 8.83% 9.15% 11.68% 9.17%
(0.588) (0.601) (0.581) (0.604) (0.700) (0.611)

B A= FAFe 24l 3lo] 47 A& we] Wsks
HE A7IsdRes AASte At vy 220 A, A7ImHdse] AgE 1R ol
AN Ag FdEol 228 A gl Hlsl 1%p =& wrig AEAFeR
FAHFE 1%p oldsk=s AAsI=t, o= AuAE=e] 7t 714 Blgst S4E
A5 eddA7E AR 7ol i AE A1 TheAdel A7) Wil ey £
FolM= the e4s udshA @i, 04 FAEI ARZA] B A7 wdHa
Aas A4k

tlojB = Eitoll A eF 2ol 1975.01.31~2018.05.31 7]%F &<ke] KOSPI®F MSCI World
SAAFE A2 AT Aok SREAE AR o]8-8kler, MSCI World @A+
Sz A4S 7Hskith 3 BLCF 293 ARS-9toll 3lof, 3t o] M7zt st
T FAIE 47109, 209 e FaL A7 i) AR Ofd = Al 47w
We] Al alphala)®2 U, AIRe] Wsto] e TR Wshs vhaa 2

A7) a A

G’apt: Ijl RetE],[tfii Ijl RetG/\'ff*i (9)
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(2014) Fapsk= Blo] HAMR171? dadsy dagel = b A& A7t R g8k W)
2 AgR £ o2 A B} A gl wha} W s}eof
g =&3%) Eia=s
Basu et al. TDFoIA 7FgA] Al AoFr]el vt A= A old Al719 43E 193y
(2011) H5x24d 735 774 2Rl TS S| & THOoR HF2ASE A
8= Aol @74} o Al Al gl % o gk
TheF 1) eirhd of o] HQsrt
W Aoz falg 4=
AE7F?
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(E A2> BLCF-Li RS E83H 220 x40 fhet SX4AS U AZX 50| HHA

19750131 ~2018.0531 7174 E2ko] 242ke] Ao et FAFNE U AZATS] BTA A2E FA/IKPL,
P2l el sl Ee dolelolth Aol FA st DG W, 2ok 15hps) AN S welsgon
FANAA RS wel FAd} A mEE 5 otk 4 gekste] BTA dole g Agstdr.

FAREE W B AR B A

BLCF-Li BLCF-Li Ex World World_Ex KOSPI
10_10 return 7.24% 8.76% 7.33% 9.74% 7.08%
sharpe 0.45 0.52 0.50 0.61 0.24
10_15 return 7.40% 8.98% 7.13% 9.33% 7.48%
sharpe 0.47 0.54 0.49 0.59 0.25
1510 return 7.47% 8.84% 7.13% 9.33% 7.48%
sharpe 0.46 0.52 0.49 0.59 0.25
10_20 return 8.12% 9.55% 7.35% 9.21% 8.71%
sharpe 0.52 0.60 0.50 0.59 0.30
1515 return 8.25% 9.52% 7.35% 9.21% 8.71%
sharpe 0.51 0.58 0.50 0.59 0.30
20_10 return 8.19% 9.24% 7.35% 9.21% 8.71%
sharpe 0.48 0.54 0.50 0.59 0.30
1520 return 7.98% 9.28% 7.45% 9.56% 8.48%
sharpe 0.51 0.60 0.50 0.62 0.31
20_15 return 7.95% 9.07% 7.45% 9.56% 8.48%
sharpe 0.49 0.57 0.50 0.62 0.31
20_20 return 7.70% 8.98% 7.35% 9.66% 7.19%
sharpe 0.51 0.60 0.50 0.64 0.30

(HE A3 nOf| W2 BLCF ExQ £9&8 U AFZX|4
ol A nlY Hote] ABA AT FRWAR] 4008 NS V|Fow =42 Ads,
E} AFEZA|FE Farsle] Fx17)7be) whel Ut dlo] ot} Eﬂo]gt 1975.01.31 ~ 2018 05.31

Buzel 7
(_)_1
KOSPI, MSCI World #|4= =9} && AH&-3l oM, Aol FAHe wjoh Aated w, 242} 15bp2]
al

]_
1A=
713t Bete]
A#n

1
it

82 nessh $esel AgolnE MSCI Worlddl tid FAuolHE #&e] gae =
At 2wkl delHE FARAR(I B9, AREE), B ool HelH i AZALRE Lt

1 2 3 4 5 6 7 8 9 10 11 12

10_10  9.09% 9.51% 10.23% 10.62% 11.31% 11.80% 12.18% 12.18% 1254% 12.55% 12.31% 12.43%
(054) (055 (059 (0.60) (0.63) (065 (067 (066) (068 (068) (0.66) (0.66)
10_15 927% 9.75% 10.38% 10.70% 11.30% 11.57% 11.91% 12.03% 12.32% 12.26% 11.94% 12.08%
(056)  (058) (061 (0620 (064 (065 (067 (0.66) (068 (067 (065 (0.65)
15.10  9.18% 9.68% 10.37% 10.70% 11.33% 11.72% 12.08% 12.01% 12.46% 12.33% 12.11% 12.11%
(053) (055 (058 (059 (062 (063 (065 (0.63) (0.66) (065 (063) (0.63)
10_20  9.55% 10.00% 10.57% 10.93% 11.45% 11.65% 11.97% 12.19% 1243% 12.47% 12.10% 12.36%
(059)  (061) (064 (066) (068) (067 (069 (0700 (07D (0700 (068) (0.69)
15_15  957% 10.07% 10.70% 11.02% 11.55% 11.81% 12.18% 12.24% 12.63% 12.59% 12.26% 12.38%
(058)  (060) (063) (0.64) (0660 (066 (068 (0.67) (069 (069 (067) (0.67)
20_10  943% 991% 10.62% 10.94% 11.51% 11.86% 12.28% 12.13% 12.66% 12.52% 12.31% 12.32%
(055 (056) (060) (06D (063 (064 (066) (0.64) (067 (066 (065 (0.65)
15.20  9.18% 9.56% 10.09% 1047% 10.93% 11.13% 11.48% 11.68% 12.01% 12.07% 11.68% 11.99%
(059)  (060) (063) (0.64) (0660 (066 (068 (0.68) (0.70) (069 (067) (0.68)
20_15  911% 9.50% 10.12% 1048% 10.93% 11.19% 11.60% 11.60% 12.07% 12.01% 11.67% 11.85%
(056)  (058) (061 (0.62) (063 (064 (066) (0.65) (0.68) (067 (065 (0.66)
20_20  9.02% 9.28% 9.70% 10.03% 10.36% 10.58% 10.94% 11.06% 11.45% 11.48% 11.11% 11.44%
(060) (060) (062) (064 (064 (064 (067 (066) (069 (068 (066) (0.67)
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' AL 7Few FaE 1Ysta,
I ALe] FEN ARZAGE Hatsto] TRl whEt Ud gk dlolHolth HlolH = 1975.01.31~2018.05.31
713t &<ke] KOSPI, MSCI World A5+ 72188 AH&at en, Aol F218 v} F4ked wf, 2k2h 15hp2
Adju&-S aeletsich $sA o Aol mRE MSCI Worldell ek FatdlolH = 3H&9] 43ks ks
A7 BEATE. 25 wre] volEE FAFAE(d @9, A7), 25 ko] volE e AREAGE UERIth

1 2 3 4 5 6 7 8 9 10 11 12

10_10  9.09% 951% 10.23% 10.62% 11.31% 11.80% 12.18% 12.18% 1254% 12.55% 12.31% 12.43%
(054) (055 (059 (060) (0.63) (065 (067) (0.66) (068 (0.68) (0.66) (0.66)
1015 927% 9.75% 10.38% 10.70% 11.30% 11.57% 1191% 12.03% 12.32% 12.26% 11.94% 12.08%
(056) (058 (06D (0620 (064 (065 (067 (066) (068 (067 (065 (0.65)
1510 9.18% 9.68% 10.37% 10.70% 11.33% 11.72% 12.08% 12.01% 12.46% 12.33% 12.11% 12.11%
(053) (055 (058 (059 (062 (063 (065 (063 (066) (065 (0.63) (0.63)
1020 9.35% 10.00% 10.57% 10.93% 11.45% 11.65% 1197% 12.19% 12.43% 1247% 12.10% 12.36%
(059) (061 (064 (066) (0.68) (067) (069 (0.70) (0.71) (0.70)  (0.68)  (0.69)
1515 957% 10.07% 10.70% 11.02% 11.55% 11.81% 12.18% 12.24% 12.63% 12.59% 12.26% 12.38%
(058 (0600 (063) (064 (0660 (066 (068 (067 (069 (069 (067 (0.67)
2010 943% 991% 10.62% 1094% 1151% 11.86% 12.28% 12.13% 12.66% 12.52% 12.31% 12.32%
(055 (056) (0600 (06D (063 (064 (066 (064 (067 (066) (065 (0.65)
1520 918% 9.56% 10.09% 1047% 1093% 11.13% 11.48% 11.68% 12.01% 12.07% 11.68% 11.99%
(059) (060) (063) (064) (0.66) (066) (068 (0.68) (0.70) (0.69) (0.67) (0.68)
20_15 9.11% 950% 10.12% 1048% 10.93% 11.19% 11.60% 11.60% 12.07% 12.01% 11.67% 11.85%
(056) (058 (061 (0620 (063 (064 (066 (065 (068 (067 (065 (0.66)
2020 9.02% 9.28% 9.70% 10.03% 10.36% 10.58% 10.94% 11.06% 11.45% 11.48% 11.11% 11.44%
(0.60) (0.60) (062) (064 (064 (064 (067 (066) (069 (068 (0.66) (0.67)

(HE A5> Vintage £UE & AZX|$
Vintage =& 2 AFZX]4=9] 7]|&4 B4 Ho]E|E, Vintage &3 AFZA|4=9] Ft, FFHA] quantileS
yeRdth dlo]8 &= 1975.01.31 ~2018.05.31 717t 59ke] KOSPI, MSCI World A= ¢ &-& A-8-3F3.0H,
Aol T2k wioh Ak w4k 15bpe] AYH| S-S nE )

mean std min(=0) 0.25 05 0.75 max(=1)

10_10  return 12.54% 0.05 5.64% 7.91% 13.46% 17.61% 20.13%
sharpe 0.68 0.27 0.29 0.40 0.70 0.93 1.10

10_15 return 12.32% 0.03 6.55% 8.53% 14.07% 15.01% 16.83%
sharpe 0.68 0.18 0.37 0.48 0.73 0.82 1.02

15_10  return 12.46% 0.04 6.29% 8.46% 14.26% 15.46% 17.28%
sharpe 0.66 0.19 0.33 0.45 0.72 0.81 1.01

10_20  return 12.43% 0.01 7.90% 11.97% 12.85% 13.38% 14.02%
sharpe 0.71 0.08 0.46 0.68 0.72 0.74 0.85

15_15 return 12.63% 0.01 7.66% 12.50% 13.09% 13.40% 14.36%
sharpe 0.69 0.09 0.43 0.68 0.70 0.73 0.85

20_10  return 12.66% 0.02 7.67% 12.49% 13.05% 13.37% 14.52%
sharpe 0.67 0.09 0.41 0.66 0.68 0.71 0.83

1520  return 12.01% 0.00 11.09% 11.81% 12.05% 12.33% 12.88%
sharpe 0.70 0.03 0.64 0.68 0.70 0.71 0.76

20_15  return 12.07% 0.00 11.22% 11.90% 12.16% 12.32% 12.93%
sharpe 0.68 0.03 0.63 0.66 0.68 0.70 0.74

20_20  return 11.45% 0.00 10.82% 11.38% 11.52% 11.61% 11.85%
sharpe 0.69 0.02 0.64 0.68 0.69 0.70 0.72
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CE AG> 249 X0 tigt FAAE A APZX[2 BT A

FAZIZHPLP2) o whe} Zpzhe] Aol FAFEle w, FAFAE(D 99, A7) B ARZAG

e ov], Aol A Gsk P ), 27} 15bps] Ae§-2 1
PRt s BEE S Arke 4e gersel g delHg

mean std  min(=0) 0.25 05 0.75 max(=1)

KP return 871% 0.01 4.46% 851% 9.23% 9.56% 10.41%
sharpe 0.30 0.05 0.16 0.29 0.32 0.33 0.36

World return 7.35% 0.01 4.67% 6.84% 7.43% 7.96% 9.64%
sharpe 0.50 0.10 0.31 0.45 0.48 052 0.70

World_Ex  return 9.21% 0.02 5.83% 8.35% 9.12% 10.80% 11.96%
sharpe 0.59 0.10 0.39 0.55 0.58 0.66 0.75

BLCF return  9.71%  0.01 6.04% 9.04%  10.01%  10.62%  11.36%
sharpe 0.57 0.08 0.35 0.52 0.58 0.61 0.71

BLCF_Ex return 1243% 0.01 7.90%  11.97%  12.85%  13.38%  14.02%
sharpe 0.71  0.08 0.46 0.68 0.72 0.74 0.85

BLCF_Li return 8.12% 0.01 4.86% 7.55% 8.39% 8.90% 9.93%
sharpe 052 008 0.31 0.48 0.53 0.59 0.64

BLCF_Li_Ex return 9.55% 0.01 5.96% 8.94% 9.71% 10.34% 11.38%
sharpe 0.60 0.07 0.38 0.56 0.61 0.65 0.70

(# A7> BLCF-H & £9E 2 B AMZX|
Zyzko]l o] FAEANE wl, FAFAEMNRN T D AFEZA| 9] HiFA| dHolEoltl. HolE =
1975.01.31 ~2018.05.31 717+ =<2te] KOSPIL, MSCI World A4 4215& AL-g3tg o, x| Fx}3¢
uje} ik uj, Z}2} 15bpe] Au]E-S LAt FAAZA Hol| whE} FAE A} 2 =& Y
F AtheE HE fetste] HitA| dolHE Algste] 43590t

[l

mean std min(=0) 0.25 05 0.75 max(=1)

BLCF-H(Gold) return 8.771% 0.0141 586% 7.91% 847% 9.78% 11.20%
sharpe 0.55 0.0705 0.39 0.52 0.56 0.60 0.67

BLCF-H(Bond) return  10.20% 0.0138 6.96%  9.39% 10.19% 11.33% 12.33%
sharpe 0.71 0.0749 0.51 0.65 0.74 0.77 0.81

BLCF-H(Ex) return 13.01% 0.0160 9.77% 11.79% 13.17% 14.36% 15.44%
sharpe 0.79 0.0666 0.62 0.74 0.81 0.84 0.88

BLCF return 9.71% 00127  6.04%  9.04% 10.01% 1062%  11.36%
sharpe 057  0.0846 0.35 0.52 0.58 0.61 0.71
KOSPI return 871% 00136  446%  851%  923%  956%  1041%
sharpe 030  0.0453 0.16 0.29 0.32 0.33 0.36
MSCI World ~ return 735% 00123  467%  684%  743% = 7.96% 9.64%
sharpe 0.50  0.0980 0.31 0.45 0.48 0.52 0.70
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