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{Appendix I) GDP as a Business Cycle Variable(BLCF—GDP)

golgs =
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n n

Gap,= [ | growthgy,—,— [ ] growth g, ®)

1=1 i=1

1} S nlgto 2 BLCFE AAIE 49, XA A=
67142l Aoz Yehyth GDP 4&E S o83 BLCF-GDP9} 47|=HH & 443
A 7

13t BLCF-Li 282 A &8 HolH, X55eE 78 o83 BLCF HlajA &
S

CE Al SH-ES 71H519 S ol GDPE 0|23t BLCF 2g1} et BLCF 28
<3 4>9F FYA TR W& BLCF Ex9] 79& B AFZAGTE E&319E 28y <3 4>+
FAREAE] Ao ZASe] ATAS gelsl whH <E A1 GDPe AAE 1S o]&3le] Ar=iS
ettt ztel7t Qi) 3 A3S 7Hgstl7] wiitol MSCI Worlde] X4 <& 3 Wshe-S
yate] A&ttt BLCF B8 F 74X 9] Fapd=gfo s o]Folx vt 3 HAl= Algte] wpet
AEAGNA F2E AG A P2 FA|FS o|detE Aol o] Ak MV zHP Y HF &
FA71ZHP2)ell 9Jste] FAu|F] old&®rt Welsttte EAo] itk Ar|ztolgk AlTbol| wet
FAFS A EA A S2-AIFoZ Agkste 7|7HS ou|hn, 27]oE AEAIG Aol H
FAsE, A7)t Sk SEHEAG AFE FANFTS SUHF olHstth A=l Wt gle
g, [3717e] FEAIHAE SEHAIY AFR T Fo] AN T A3 & FA7ES
A7) He] M) Qe 3 SRAAG AFE Jd Bxs R FA4E5 fXske 7] o n|sith
T WA= 7=l wE) FA0FE o] dskE Walelt)h o] Hefel] mEw 2 A1) nlY Fete
FALEAE T2 GDP AFE 1He Aol 1%p F7He vt TEZE] Q9] Bl5S NEAIFOR 1%p
ol¥al, wtfE FEEAIFS n/fYd FH54YE 32 GDP AAE +9 2ol7t 1%p F7+e wivitt
FEZTQ ] HFTE FREAGLZ 1%p o)dTTh <& Al>9] 7} 2 AP e § FA7IRE
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~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& FAAIZAIH o2 3l ARE TEsla o] A¥Ege HiAE 71539 FA¢e g9
AS- FAES A&l & vt diojE e o @9 ARG ES 235 ¢t HolHE AREAFE
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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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A} 7+o] 1975.01.31 ~2018.05.31 7|7+ F<eke] KOSPISH MSCI World
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(Appendix ) &3 XA}

A 2HA =) A=A T8 AR ATkl #A

Yuh and NAY AT g ARFR] FFS vAE & vole FAs] i Fab
Joung & MAE a4e 7Y aF Yol 28 vt gl Qs v
(2004) A7F? =
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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
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(2011) A& E3to] *éﬂr% 7H’d?—§

S =
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A7) AFEA 9 Ae B Arele]
Yoon(2010) TDF= o9A AAE 4= HAE5Z9l TDF= Al7ke] W3s TDF= A7kl wE 913 9]
81717 of e olge) WsE el @sE ndsora.

3 etk el WskE

AR,

Lee016) 47152 ndel 5 MSMO| A% 4 54 A7WES weaw $A4
4 Eapge 44 5 g 4 S4dgung dbh o Eobd &tk
Aganc £ 43 e ARE By
=R

Kim2017)  TDF/} A3HEe] 0% obure Aare] s Agel  s)9)A 4] vid F47} o
EgHoRA R OSE we@OW TP £ A%E £33 5 9
77 S S oglom UEE 0w A% d@ el

FHoE A4% 4+ vk EFHloF Bk

gh=palgnte] obd o)A
4g XEED Q0] TFT

4 2 s Bl

Kim and Lee #8917 ol F Q35 AAH F8517] oIF okl A FEA44 Awy=
o}

(2012) METg= Age 4 obztek AAA ke A Abele) ARaATE &
ARAVE woETl? B STkl A Heme HYdde §
2 3] AR EopH 240l Folyrha &
ATE.
Bredin et al. && s1d& 9% At w2 AHHoR dg4d BLCFO A7 2o o=
(2015) 2AGE S olerl? o fEsiTh Araer ARdhe
AL FEF Yot
Ciner et al.  314& fsixE of| A Gt AAL FANGA st AAz F& F24ol thafjA
(2012) A AR Al H pHeR ARE ¢ SATHeR ARE
Ak, 2
Choi(2018) w53} A=Al gell A & 5 gh=at v wipel ] & vl Stel Afnte] opye} -2
& agFdon Ak HAHQ St EEE R E RS
a7 =k 50 200843 22 AT TozA fEat
91710l wabolnt
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< OA2>~<EE A8 AYHIES nEEds W, Ry s £A4E xolth A
H]-g-& 2 ujo} & & =% wgste] Al 23] 15bp(basis point) S 2839t <XE AT>,
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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% 8.47% 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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