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< Abstract >

Effects of FX Hedging on Korea’s Outward Portfolio Investment

Korea has seen a rapid increase in foreign financial assets

owned by local residents on the back of persistent current
account surpluses. In particular, Korea’s outward portfolio
investment has shown a pronounced upward trend since the
global financial crisis. In the context of portfolio investment,
effective management of exchange rate risk is very important
to maximize the benefits of global diversification because
exchange rate fluctuations could give rise to gains or losses.
In this regard, the challenge facing major institutional
investors in Korea is to have a foreign exchange (FX) risk
management policy tailored to institution-specific
characteristics.

FX risk management by domestic institutional investors in
relation to outward portfolio investment is still in its infancy.
Many institutions do not have a well-established FX hedging
policy or they wusually take a conservative approach to
managing FX risk arising from exchange rate changes. More
specifically, most institutions or funds tend to emulate their
larger peers (e.g., public funds) in designing an FX hedging
policy rather than taking into account their unique features.
As a result, domestic institutional investors maintain FX
hedging policies under which their outward portfolio
investments are hedged at the asset-class level with global
stocks unhedged and global bonds fully hedged. However, the
effects of FX hedging at the asset-class level are hardly
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consistent across countries and across periods. Furthermore,
given the intended purpose of an FX hedging policy is to
manage FX exposures within an international portfolio,
hedging FX risks at the individual asset class level is a local
optimum so that this approach does not guarantee a global
optimum for a global multi-asset and multi-currency portfolio,
which makes asset-level FX hedging become a limited tool.

In this study, we aim to highlight key considerations,
decision-making criteria and analytical frameworks that major
domestic institutional investors engaging in outward portfolio
investment should take into account when formulating their FX
risk management policies. We conduct a multi-faceted analysis
on changes in the risk return profiles of global portfolios
(based on final investment returns converted into Korean won)
when FX hedging policy is established either at the asset-class
or portfolio level. In addition, we examine the effects of FX
hedging on the foreign exchange market in that the foreign
exchange market is affected by the FX hedging policies of
institutional investors engaging in outward portfolio investment,
and accordingly the foreign exchange authorities directly or
indirectly regulate FX hedging policy formulation and
implementation by institutional investors, which in turn affects
FX hedging practices in the market.

More specifically, we investigate the effects of asset-level FX
hedging on stocks and bonds issued in four developed
economies (the US, Japan, Eurozone, and the UK) and two
emerging market economies (China and Brazil) since 2004 in
order to explore the efficiency and persistence of the asset-level
FX hedging policy adopted by the majority of Korean
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institutional investors. Our empirical analysis yielded different
results for developed and emerging market economies when it
comes to foreign stocks. As for developed countries including
the US, a strong negative correlation was found between stock
and currency returns, which means leaving foreign stocks
unhedged would be an effective risk minimizing strategy. On
the other hand, the full hedge strategy performed better in
Brazil, one of the emerging markets. But no significant
difference between fully hedged and unhedged foreign stocks
was found in the case of China. Also, we analyze the impacts
of asset-level FX hedging on the foreign stocks and bonds in
different periods, taking the 2008 global financial crisis into
consideration, to measure the persistence of static FX hedging
policy. We find that there can be no assurance that FX
hedging effects will be persistent. However, the findings provide
strong support for fully hedging foreign stocks, which is the FX
hedging policy widely used by domestic institutional investors
engaging in outward portfolio investment.

We also analyze the effects of portfolio-level FX hedging on
the foreign stocks and bonds to confirm the importance of
portfolio hedging, which is the focus of our study. The
analysis of the portfolio-level hedging showed different results
in several respects from the analysis of the asset-level hedging
described above. With the asset-level FX hedging over the
entire sample period, it seems desirable for foreign stocks to
be unhedged and for foreign bonds to be fully hedged. With
the portfolio-level FX hedging, however, full hedging looks
effective for all asset classes to minimize the overall portfolio
volatility. In addition, the analysis of global multi-asset class
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and multi-currency portfolios reveals that as the number of
currencies and asset classes included in the portfolio increases,
the use of a full hedge should be reduced, if possible, in order
to maximize global diversification effects and mitigate the
volatility of the overall portfolio. Not only that, we find FX
hedging at the total portfolio level would be more stable in
terms of persistence of the hedging effects.

Turning to the foreign exchange market, we discover that the
FX hedging of outward portfolio investments has a negative
impact on the swap rate in the FX swap market rather than
the spot rate, but this finding is not statistically significant.
Nevertheless, it is difficult to exclude the possibility that when
Korean residents invest in foreign bonds, if over- hedging of
exchange rate risk as seen today continues and the investment
volume rises steadily, then such hedging activities would create
demand for FX swaps, which would eventually result in greater
imbalance in the FX swap market.

The following implications can be drawn from the results:
First, further review is required for asset-level FX hedging
policies, which domestic institutions have in place as a result of
imitating their larger peers, in terms of consistency or
persistence of the effects. A shift in FX hedging should be
made by institutional investors with global multi-asset and
multi-currency portfolios to make FX hedging decisions at the
portfolio level rather than the asset-class level.

Second, a single bottom line instead of a double bottom line,
which seeks higher returns and less risks at the same time,
should be adopted as criteria for determining an optimal FX

- Xilv -




hedge strategy. Recognizing that FX hedging is an intrinsic part
of risk management, institutions need to develop a FX hedging
policy that reflect risks lurking in their portfolios. Further, the
FX hedging policy should factor in institution-specific
characteristics, such as the size of investment, debt or maturity
structure, and risk tolerance, as well as portfolio-specific
features.

Third, it is worth noting that FX hedging could have greater
influence on the FX market because of continuously growing
outward portfolio investments. The foreign exchange authorities
need to keep in mind that the practice of over-hedging for
foreign bonds in the absence of clear FX hedging policies
among Korean institutional investors would reduce the positive
effects of a virtuous cycle in which idle foreign
currency-denominated funds arising as a result of -current
account surpluses are channeled into portfolio investment, and
that such over-hedging practice would add more imbalance and
volatility to the FX market. In the meantime, institutional
investors investing in overseas markets should formulate their
FX hedging policies considering that the effects of FX hedging
in global portfolio investments on the FX market, may differ
between the spot market and the swap market depending on
whether or not to hedge.
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789 AR BHalA| P2 AEHforward) o] BE A AlAA A
L%-&(forward exchange rate)? & ?_‘rg(spot exchange rate) 7] |
o] Z 2 o]E(swap rate)7} o]EHQ FAFABE(EE FA HL=

HAEHA doh 5Y 7|7k Y= -a-ﬂ 28+ AR E o], £ A Aol &
Al A stolMe) ds} 7]E Fo)E(r, ) eI go] EAE

= {(1+z)0+f)—1} + ){(1+xt)(1+e~t)—1} (4)
—:chreer:rteer@(f e+xfft €r)

o710 &= t A AeEE dA H&S ousi, ¢

AS 19 @S ZEu15) f,= o] EHQ AXFAER ¢ Al HoA &

Fg3 AEFg ko] AJolZ &R FAIG AguoER AHojHt}

14) ¥9= )Y (forward premium)©] HAE A Fx49 doz A EH,
9= f2=ItE(forward discount)’} TAEE AHF- FE Ao FuHbE = HE
o7 QA= Ao] dwnkz o)t}

15) #49] HoE Hstd], 31X 717 5 A= A4 5 fle A9 |
=07 <3l It} FX|(over hedge) =¥ F4 3| X|(under hedge)?] P+ A
9 gy,
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o mebd] matge] FEE 452 Ubstel G olF ] A A

FOBe theat ol ARl EI AgtelolEe] Fom AL,

var(rH’t) = var(xt) + UCLT(E) + 2001}(:07,]2) (7)
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FAAES te]FAFX

o] F2 9 Aol th3k AlFA| 4= (market index)o} wEE sthH] )=t
32 ZAE e Amolth 4 7R A AR kA qHeket
o] 2004\ 2/4F-7)oA 2018\ 3/4%-7|7HA] % 1543, 58%7] A==
F3te] 20089 #8971 EFES At obge] 20089 =89
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BA O 7170S 717H(2004  2/48-71~2008  2/48-7)3F 7]17k2(2009
3/4%-71~20181 3/4%7)E yo] B3 Ao E AES 9%

F4 % A6l o BA AR e 2,

<E llI-1> F4] & A 2N K=
=7} T2 N4 =31
) = S&P 500 Bloomberg Barclays US USD
Treasury

o] 1. Nikkei 295 Bloomberg Barclays Japan PY
Government

o EURO STOXX 50 Bloomberg Barclays Euro EUR

Aggregate Government

e Shanghai Composite Bloomberg Barclays China CNY
Government

o] 2 FTSE 100 Bloomberg Barclays UK GBP
Government

HalA BOVESPA Bloomberg Barclays Brazil BRI
Government

28 Adi &5 02 2 Bloomberg

obele] <E M-2> AAZIRE 2 7 713k A% BohE e
Sl A5 E V12EA 2L FAFIEAS tehir,
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E -2> A= 83t 7|F A 8o 7| =AY
(S9]: %)
[H A7) 7k 2004.2Q~2018.3Q]
Bt xEAAE AFEEH] &
N FEA [ ad | #a [ Ad | F4 [ A
= 1.60 0.79 6.07 2.34 0.26 0.34
SRS 1.25 0.36 8.80 0.78 0.14 0.46
4 0.32 0.99 7.09 2.08 0.04 0.48
g 0.93 1.30 6.39 3.10 0.15 0.42
= -3.36 0.98 20.64 1.39 -0.16 0.70
vad 2.22 2.72 11.44 9.92 0.19 0.27
[7]17+1: 2004.2Q~2008.2Q]
Bt xE=AAE AFEH] &
TV TEN [ ad | #a [ ad | #4 [ ad
= 1.13 1.01 3.73 2.30 0.30 0.44
dE 1.34 0.30 7.61 1.06 0.18 0.29
4 1.56 0.61 5.35 1.88 0.29 0.32
g 1.48 0.94 4.27 2.49 0.35 0.38
e 2.69 0.81 22.27 1.17 0.12 0.69
B 6.54 7.37 9.31 5.79 0.70 1.27
[7]17+2: 2009.3Q~2018.3Q]
Bt EF=AA AFEH] &
Y TENT am | 4 | Aa | 54 | Aaa
= 3.19 0.61 4.07 1.96 0.78 0.31
dE 2.43 0.33 7.17 0.58 0.34 0.56
4 0.99 0.98 6.09 2.06 0.16 0.48
g 1.55 1.27 6.42 3.04 0.24 0.42
e -6.56 0.92 19.12 1.40 -0.34 0.66
B 1.18 1.05 10.10 9.84 0.12 0.11
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3} fitd FoEe] Weder SAse e By st e dF
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2 o) Ex g AAFIER HAHY ol 9%
AE Aol @ Fash @7 Babol 0jF FA i A Suol dg
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E I-3> &g Hyo I =8AY
(S9]: %)
[AA]7]17F 2004.2Q~2018.3Q]
=7} == i = E%#yi -A]EEH]%
-3} 3 A = &) A 3} 3 A
= -0.06 0.26 4.88 0.79 -0.01 0.32
A -0.21 0.69 6.79 0.70 -0.03 0.98
fr -0.16 0.41 4.30 0.71 -0.04 0.58
e -0.66 0.18 4.45 0.79 -0.15 0.22
F 0.26 0.33 4.94 1.11 0.05 0.29
B -0.63 -1.89 7.15 0.90 -0.09 -2.09
[7]17+1: 2004.2Q~2008.2Q]
B _ <t _ _L%%ﬂj _Akiﬂl%
3} & A] %3} &4 53} &4
w) = -0.54 -0.07 3.57 0.32 -0.15 -0.22
g -0.65 0.85 5.92 0.25 -0.11 3.43
4 0.91 0.15 4.71 0.33 0.19 0.47
g -0.10 -0.34 3.30 0.27 -0.03 -1.25
F 0.57 1.14 4.45 0.58 0.13 1.95
Bk 2.98 -2.38 6.50 0.93 0.46 -2.56
[7]17+2: 2009.3Q~2018.3Q]
2} _ Lt _ ﬁ%ﬂx} _Ak&ﬂl%
s3} & A] %3} & A 53} &4
w) = -0.37 0.36 4.48 0.45 -0.08 0.82
JH -0.82 0.56 5.92 0.38 -0.14 1.46
4 -0.88 0.52 4.06 0.35 -0.22 1.50
g -1.00 0.39 4.15 0.35 -0.24 1.10
F -0.39 -0.04 4.21 0.87 -0.09 -0.05
Bk -2.32 -1.64 6.43 0.69 -0.36 -2.37
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AL
AL

I-5> 7|2t =9

717+1: 2004.2Q~2008.2Q 717+2: 2009.3Q~2018.3Q

A AA | g3 | dAA | 7| A | B3 | EA

4| 1.00 - - - | 1.00 - - -

n | A | -0.49 | 1.00 - - [ -0.55| 1.00 - -
= | 53} | -0.58 | 0.21| 1.00 -1-0.39 | 0.13| 1.00 -
&« | 0.21]-0.36|-0.26| 1.00|-0.15| 0.14 | 0.06 | 1.00
F4 | 1.00 - - - | 1.00 - - -

o] | AA | -0.65| 1.00 - -1 -0.38 | 1.00 - -
| B3| -0.75| 0.43] 1.00 -|-042 | 0.35]| 1.00 -
&« | 054 |-0.07|-059| 1.00|-0.04| 0.08|-0.10| 1.00
T4 | 1.00 - - - | 1.00 - - -
s | AA | -027| 1.00 - - | -0.12 | 1.00 - -
H | B3 | -0.71 | -0.04 | 1.00 -1 -0.18 | 0.16 | 1.00 -
&l# | 0.58| 0.04|-0.76 | 1.00|-0.06 | 0.10| 0.12| 1.00
4| 1.00 - - - | 1.00 - - -
o | A |-0.02| 1.00 - - | -0.15| 1.00 - -
= | 3} | -0.65 | -0.45 | 1.00 - | -0.68 | -0.21 | 1.00 -
&% | 0.60| 0.00|-0.32| 1.00| 0.01| 0.21| 0.13| 1.00
4| 1.00 - - - | 1.00 - - -
= | A4¢¥ | -013| 1.00 - - | -0.05| 1.00 - -
= | 3} | -0.34 | 0.07| 1.00 -1 -0.03| 0.05| 1.00 -
&l# | -040 | 0.08| 0.51| 1.00| 0.10| 0.18| 0.30| 1.00
4| 1.00 - - - | 1.00 - - -

B 044 1.00 - - | 068 | 1.00 - -
2 %3} | -0.02 | 067 | 1.00 -| 0.32] 0.77| 1.00 -
&« | 0.04| 0.17| 0.38| 1.00|-0.12 | -0.12 | -0.04 | 1.00
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ok ALTE AX AR Y Y

<E IlI-6> AMTE A3t Y E2 /AYTAUSY
o2l %
EEEZ) e
o o] 1
W5 | A (s | s Totatat] a1 et |
R LB LA [ e | e [meia| e meia| e

1.60]-0.06| 0.26| 1.54| 1.86| 5.59| 6.05|] 0.28]| 0.31
1.2561-0.21] 0.69| 1.04| 1.94| 6.94| 880| 0.15| 0.22
. . . . . 6.84| 7.10] 0.02| 0.10
0.93|-0.66| 0.18] 0.27] 1.11| 5.73| 6.39| 0.05| 0.17
-3.36| 0.26| 0.33]|-3.10| -3.04| 20.49 | 20.84 | -0.15| -0.15
Hepdl | 2.22]1-0.631-1.89] 1.58] 0.30]15.50]11.17] 0.10] 0.03

[ o1 =+ ]

o7 5ol B e N P S AT AT
S %‘ Sl % _ _ _ _ _ _

=7t ;ﬂ;—% @f% ;”j% waA | AA |maA| A | waA| 87
= 0.79 | -0.06| 0.26] 0.73 1.05 5.92| 2.32 0.12 0.45
D 0.36 | -0.21 0.69] 0.15 1.05 7.22 1 0.97 0.02 1.08
9 0.99 | -0.16| 0.41] 0.83 1.41 4721 2.17 | 0.18 | 0.65
A= 1.30 | -0.66| 0.18] 0.64 1.48 4421 3.13 | 0.14 | 0.47
= 0.98 0.26] 0.33| 1.24 1.30 5.38 | 1.77 0.23 0.73
BalA | 272 | -0.631-1.89] 2.07 | 0.78 | 15.99| 9.66 0.13 0.08
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E |II-7> siAFAle] 7|7HE 9840l N
(91 %)
[717F1: 2004.2Q~2008.2Q]
o sal Fow | mead | AEaw

R I e o A R P P VB B B P PO R B
Golg |40l E 408

v | 1.20 |-0.48|-0.07| 0.73| 1.13 | 3.34| 3.71| 0.22 | 0.31

o+ | 1.63 |[-0.49| 0.86| 1.14] 249 | 5.04| 7.77] 0.23 | 0.32

4 | 1.71 ] 1.02| 0.14| 2.72| 1.85 | 3.86| 5.51| 0.71 | 0.34
= | 1.57 [-0.04|-0.33| 1.53| 1.24 | 3.30| 4.39| 0.46 | 0.28
= | 500 | 0.67| 1.17| 5.66]| 6.17 [21.18|22.03| 0.27 | 0.28
HepA| 6.94 | 3.18(-2.33]10.12| 4.61 |11.27| 9.35| 0.90 | 0.49

[717+2: 2009.3Q~2018.3Q]
o] aql 9]

=7k | AR EE | A | gl s Y A =
o1z | 2mo12 el B R E B el B I B B L I B B
mls | 3.27 [-0.27] 0.37] 2.99] 3.64 | 4.75| 3.95| 0.63] 0.92

AFZH &

i
=3
HN
e

TAE|TYE | THE
dE | 268 |-0.65] 0.58| 2.03] 3.26 7.111 7.13] 0.29] 0.46

9 | 1.18 |-0.80| 0.55| 0.37| 1.72 | 6.69| 5.97| 0.06| 0.29

P | 1.75 |-091| 0.41| 0.84] 2.16 | 4.72| 6.30] 0.18] 0.34

<= | 0.58 |-0.30|-0.05| 0.28| 0.53 | 11.70|12.02| 0.02| 0.04

Bepd| 1.69 [-2.11[-1.61[-0.42| 0.08 | 13.61]10.06 | -0.03 | 0.01

shel el W A1 BAAE F
skt Ade] A9 AR E} Fohr
Fate 9ol Ae A3

s o=
SAsAA 7 D3} 7= o) E] WeA

hal

g

>

ZEZYQ A4o] o}
of dalM= SEA
gL & = gl Aol

il



4 S dsEARAA e G 2 o B4
E lI-8> shAR A 7|2k Sigsolsy
49 %
[7]17F1: 2004.2Q~2008.2Q] (40
o] aol T [ wEad | AR
b4 S A -1 S I P . . . . . .
RaRsARHAN AT ERIE EREERIEEREERIEE
"= | 1.04 |-0.48|-0.07| 0.56]| 0.97 464 | 2.15 0.12] 0.45
dE | 0.31 |-0.49] 0.86|-0.18] 1.17 6.45] 0.94 | -0.03| 1.24
4 0.63 1.02] 0.14| 1.64| 0.77 5.01| 1.87 0.33] 0.41
og= | 0.97 |-0.04 |-0.33| 0.93| 0.63 3.12| 2.39 0.30| 0.27
== | 0.82 0.67| 1.17| 1.49] 1.99 4.69]| 1.35 0.32| 1.48
BEka | 753 3.181-2.3310.70| 5.20 | 11.25| 5.77 0.95] 0.90
[717F2: 2009.3Q~2018.3Q]
o] 24l T [ wead | AR
b4 S A -1 S A P . . . . . .
TG LA ) A e A [ o
"= | 0.63 |-0.27| 0.37| 0.35| 0.99| 5.12| 2.16 0.07| 0.46
dE | 0.33 |-0.65] 0.58|-0.31] 0.91| 6.15| 0.73 | -0.05| 1.25
9 1.00 | -0.80| 0.55] 0.20| 1.54| 4.26| 2.12 0.05| 0.73
o= | 1.32 |-091| 0.41| 0.41| 1.72| 4.59]| 3.17 0.09| 0.54
<= | 0.93 |-0.30|-0.05| 0.63| 0.88| 4.51| 1.74 0.14| 0.51
Bga | 155 |-2.11|-1.61|-0.56|-0.06 | 15.35| 9.79 | -0.04 | -0.01
S R A RERRbE 4 e A e 9 Aivow
A9 TEZoE FAAAE Wt seEA 27 wAdAE el
Aoz AAstdels, £4 Agel H4gEd W 9ge] BaE ¥E
9108 TE3E o] Aukdols] wRolth web AW Aol W
$4e Axssis Aol AA A9 A AB A1F FoE SwelA
% Agolels gL gtk BalAe BHo| st /)% Folwe WEA
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A s Zoke] Bahsh 24 0 AW T B ANToR PAE A
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A7) WA WFEe o ke A Sﬂ AR @
Rel gRE 4L LA AR A2
%5}011 e wleel s
o AW us] WiEelt, iRRe] JpEc] /g o]FEse @

Aol tai = 25 vtz Sd&x g 7P sAY, ofdd ol
Fotl el = o] NS FHEA @A sje] A A=) AR
WATE Aol o Fu] V|@EAAEe] thgd Sk Ao
o] REZLE FHLE %101%, s3] WAelM = A= vee s
7} F8 olelgt w7 dol, r|F EEZe| 09

ot
&[l“
N
N
2
9
=
all
Ho,
N
=N
%
nqﬁ o

o g@selsge et Lol
cEE!

<E lll-9> SIX HHE TEZ2 PSS! 0|2
(H91: %)
[AA 713F]
el 8 TOE EFEA} AP H) &
AN [ zg [aa ] (=2 laa|  [=2wleaa|  [=n]aq
oo g0z a0 [ [T g | Y | e

79 [-0.06| 0.26 | 0.73 | 1.05 | 1.05 | 5.92 | 2.32 | 2.32 | 0.12 | 0.45 | 0.45

F2130% | 1.10 |-0.06| 0.26 | 1.04 | 1.25 | 1.36 | 4.55 | 1.74 | 1.54 | 0.23 | 0.72 | 0.88

F2150% | 1.28 [-0.06| 0.26 | 1.22 | 1.36 | 1.54 | 4.18 | 2.51 | 2.50 | 0.29 | 0.54 | 0.61

F270% | 1.43 |-0.06| 0.26 | 1.37 | 1.45 | 1.69 | 4.38 | 3.66 | 3.86 | 0.31 | 0.40 | 0.44

F21100%| 1.60 |-0.06| 0.26 | 1.54 | 1.54 | 1.86 | 5.59 | 5.59 | 6.05 | 0.28 | 0.28 | 0.31




<E |II-9> &fX| MMEH ZEZC|Q EFTUEY: o= (HH)
[7]7H: 2004.2Q~2008.2Q]
o) gal ol P Ao &
AMVE | gy | ma [ a | | BRI mE g | mn | g
sorglrormlrorm T ax | ax [ @z | ax | a2 | ax

210% | 1.01 |-0.54|-0.07| 0.46 | 0.94 | 0.94 | 4.68 | 2.21 | 2.21 | 0.10 | 0.43 | 0.43

N

2130% | 1.08 |-0.54]-0.07| 0.53 | 0.86 | 1.01 | 3.58 | 1.54 | 1.39 | 0.15 | 0.56 | 0.73

2150% | 1.11 |-0.54|-0.07| 0.56 | 0.79 | 1.04 | 3.11 | 1.69 | 1.66 | 0.18 | 0.47 | 0.62

AN NN

2170% | 1.13 |-0.54|-0.07| 0.58 | 0.71 | 1.05 | 2.97 | 2.27 | 2.40 | 0.20 | 0.31 | 0.44
21100%| 1.13 |-0.54|-0.07| 0.58 | 0.58 | 1.06 | 3.44 | 3.44 | 3.79 | 0.17 | 0.17 | 0.28

ol

[717F2: 2009.3Q~2018.3Q]

o) fal ol P R
AT | st =3 | 3% BB | olr B | eln BE | olx
Jus [ NEE Rl ol = - Rl gl = - T L
sotglror o m T ax | ax [T @ | a0 | a2 | ax

210% | 0.61 |-0.37] 0.36 | 0.23 | 0.97 | 0.97 | 5.21 | 2.08 | 2.08 | 0.04 | 0.47 | 0.47
230% | 1.41 |-0.37] 0.36 | 1.03 | 1.56 | 1.78 | 4.43 | 1.65 | 1.33 | 0.23 | 0.95 | 1.34

N

2150% | 1.93 |-0.37] 0.36 | 1.55 | 1.93 | 2.30 | 4.19 | 2.25 | 1.73 | 0.37 | 0.86 | 1.33

AN AN N

2170% | 2.44 |-0.37| 0.36 | 2.06 | 2.29 | 2.82 | 4.23 | 3.18 | 2.56 | 0.49 | 0.72 | 1.10
21100%| 3.19 |-0.37| 0.36 | 2.80 | 2.80 | 3.56 | 4.78 | 4.78 | 4.04 | 0.59 | 0.59 | 0.88

N
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. gsx] APl 54 B4 49
<E II-10> sx dxEH xEEZ2L T UAEN: 5=
(&1 %)
[HA 71 7H]
Fel a9l S0l 8 FEHA NEAN BN
A = = -
T LI A 3| 53 bl 35| 55 el 3] 55
F20% | 0.98] 0.26) 0.33] 1.24) 1.30] 1.30| 5.38 1.77|] 1.77| 0.23 0.73] 0.73
F2130% | 0.67| 0.26] 0.33] 0.93] 0.96] 1.00 7.37| 6.35 6.40| 0.13] 0.15 0.16
F2450% | 0.20 0.26/ 0.33| 0.46) 0.48) 0.52 10.72] 10.34| 10.48| 0.04| 0.05 0.05
FA70% | -0.59 0.26] 0.33| -0.32| -0.31| -0.26| 14.51| 14.39| 14.61| -0.02| -0.02| -0.02
TF21100%| -3.36| 0.26| 0.33| -3.10| =3.10| -3.04| 20.49| 20.49| 20.84| -0.15| -0.15| -0.15
[7]17}H1: 2004.2Q~2008.2Q]
sl 29l S0l & FEHA NEAR E:Y
A}H] == . -
T LI A | | G bl 35| 55 el 58] 55
F20% 0.81] 0.57] 1.14f 1.39] 1.96] 1.96] 4.73 1.36| 1.36| 0.29| 1.44| 1.44
F230% | 1.86| 0.57| 1.14| 2.44| 2.80, 3.02| 6.64] 6.29] 6.49] 0.37| 0.45 0.47
F2450% | 2.33] 0.57| 1.14| 2.91] 3.14| 3.49 10.54] 10.60[ 10.97| 0.28 0.30| 0.32
FA70% | 2.61) 0.57| 1.14| 3.19] 3.32] 3.78 14.83| 14.95/ 15.49] 0.22| 0.22| 0.24
T21100%| 2.69] 0.57| 1.14| 3.28/ 3.28| 3.86| 21.49| 21.49 22.28| 0.15 0.15 0.17
[7]17}2: 2009.3Q~2018.3Q]
4] 8.9l S0l FEHA NS BN
A = = -
T LI A el 3|S5 ol 3 58 sl 21 59
F210% 0.92| -0.39 -0.04] 0.53] 0.88 0.88 4.53 1.78 1.78 0.12 0.50 0.50
F2130% | -0.09] -0.39| -0.04] -0.48| -0.22| -0.13| 6.97| 5.93| 5.92 -0.07| -0.04| -0.02
F2450% | -1.04] -0.39] -0.04| -1.42| -1.23 -1.08| 10.15] 9.64| 9.64| -0.14| -0.13| -0.11
F270% | -2.36| —0.39] -0.04| -2.74| -2.60 -2.40| 13.65 13.41| 13.43| -0.20| -0.19| -0.18
F21100%)| -6.56| —=0.39| -0.04] -6.92| -6.92| -6.59| 19.10| 19.10| 19.14| -0.36| -0.36| -0.34
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felAel A A Ak ol AA LEZelod o ¥
qw golst Anst mHW 5 Aok WEA AAske] Bl #9F
qe waAstn AANe s BRAA Aol o],
A TEEL QS MEHS AxBes] AL AW TAo wet 4
3 APe BE RS Aol EAHY FE Utk Fa B4 )
g Fbel Wb o we] ASE bt ol J1Fel H9) EEE
g9 E40) wet 5 64 AR Debdor F2 ofvidet

o 224 ¥EEIL

ol Z& w7hd d9] TEZY Q] e A4S nfEoE ol
M o E3kel vl ARk o R TR
gk ghal|x]e] Pake AHEdrh N 7FES 4R Aol
Z299 A met B AFEAA s A YHES
T A& Aotk £ AFoAME duHl 22 ¥
TE TAse &3 v s Viee TE
T3tk dE 594 AYFA e AS v 7|HFEAATE WA e R
A3t Q= MSCI ACWI®®] 538} FAdd we} 3|54 EES

dolfde] Aol G v AR WA AeE A
3tal Sl Barclays GAI9E A&33lth. & ASwA2 B =7I]l 6
N Estol ik sjelFAat sl A WiAvka x| 5e] BHEAQl F3F 4
Hle ok 2ok F=29 Afele mgeiste vFe] 60% o4l W,
ARl Aol et BoQlske] vo] Ao = vehdth

_

18) MSCI All Country World Index
19) Barclays Global Aggregate Index



. g&Ae] A5G 4] ol
F I-11> AAF MIX[013 X[=2| &35} M|
(91 %)
ul = 4 g SIRCY == Bk
3 2] 52 63 13 9 10 4 1
EERE 48 27 6 17 1 1

Z}#: Bloomberg(2018d 10% 715)

et E3 TG wpFoE, HSFAt AN hE Al
wol weh AA A9 LEZLe 5 FAHG A4HE Yo 2
2y XEZ0E FEIYY

<E lI-12> 22Y ZEEZ|20| YYFASM: M 7|2
(1 %)
[AA1713H] o
K ol e N E
R e e R i T NN - ) B o KT B R I
- . ;
o rera ot el | @A |1 ik | @ T a1 | sl

F20% | 0.83 -0.10 0.35 0.73 1.18 1.18 4.90 1.85 1.85 0.15 0.64] 0.64
F2130%| 1.04 -0.10 0.33 0.94] 1.24) 1.38 3.46 1.39 1.54 0.27) 0.89 0.89
T2150%| 1.16/ -0.10 0.32 1.06 1.26 1.48 3.13 2.16 2.62 0.34] 0.58 0.57
T270%| 1.25 -0.10 0.31] 1.15 1.27 1.56 3.51] 3.23 3.94] 0.33 0.39 0.40
T21100%| 1.34] -0.10 0.29 1.24] 1.24] 1.64] 4.97 4.97 6.01] 0.25 0.25 0.27

FEZE L U felA FFs Bu, T3 7Y Ao
= ouer REZE LS AR ghE Bolu wlEH] Ee FEeEA o] wE
Aol 2 Fave Fds #5T & oAtk dE =9, A ARS
50:506. 2 FArehs 22 TEZL L] 44 vw EEZ S} vl
ol wwl mleAl AR 4.18%01AM 3.13%% FHiHvY, A fEe

W] A AR S B



52 Fejuete] do)SaFAA SdeAe] a3 B gF B4

S T a8A7E TR g 7zkd BN It
Ao 2 Yelstt) ofel el e} o], 8917

717¥2¢] digh A BAFA H)EA] @ REsAs a2 2

Q9 gL v 7} XEZFQ ] YPnt HAHY
= s LEZEORT £ JP5EE Holal it o]

H

E
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= 2ul

B4 F2 m0E Fske] g9aAE gdsa gae
SREED
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<E |I-13> 228 ZEZa|Q0| 9840l EN: 7|7H
(59 %)
[7]7H: 2004.2Q~2008.2Q] i
o) ael Solg wzwa A £
Al I PV IS I I A I R KT - S SN I KR - S I I (R -2
wolglrar oz T ax | ax [T @ | a0 | a5 | ax

F210% | 0.84 |-0.07| 0.12 | 0.77 | 0.96 | 0.96 | 4.61 | 1.81 | 1.81 | 0.17 | 0.53 | 0.53

2130% | 1.06 |-0.12] 0.10 | 0.94 | 1.06 | 1.16 | 3.25 | 1.26 | 1.45 | 0.29 | 0.84 | 0.80

_?_
F2150% | 1.19 |-0.15| 0.09 | 1.04 | 1.12 | 1.27 | 2.68 | 1.58 | 2.09 | 0.39 | 0.71 | 0.61
F2170% | 1.30 |-0.18| 0.07 | 1.12 | 1.17 | 1.38 | 2.61 | 2.24 | 3.01 | 0.43 | 0.52 | 0.46

F21100%| 1.45 [-0.22| 0.05 | 1.22 | 1.22 | 1.50 | 3.43 | 3.43 | 4.54 | 0.36 | 0.36 | 0.33

[717+2: 2009.3Q~2018.3Q]

o] gl o) PR e
Ao % A4 | B3} | 9% BB | oz IEIRET P P ST S P
il ) Bl T s Hl s T L Bl & T L
sorglzoralrorm TN s | sz [T a2 | @ | a2 | ax

042012 |1.14 | 1.14 | 411 | 1.68 | 1.68 | 0.03 | 0.68 | 0.68

N
1>
(@]
N
©
3
[\
|
(@)
D
(@)

F2130% | 1.28 |-0.58| 0.40 | 0.69 | 1.41 | 1.69 | 3.32 | 1.30 | 1.29 | 0.21 | 1.08 | 1.31
F2150% | 1.64 |-0.56| 0.39 | 1.07 | 1.58 | 2.04 | 3.15 | 1.87 | 1.88 | 0.34 | 0.84 | 1.08
F270% | 1.99 |-0.55| 0.38 | 1.43 | 1.73 | 2.38 | 3.32 | 2.72 | 2.75 | 0.43 | 0.64 | 0.87
F21100%)| 2.49 |-0.53| 0.37 | 1.95 | 1.95 | 2.87 | 4.12 | 4.12 | 4.19 | 0.47 | 0.47 | 0.69
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<E IV-1> 2tA Y H tASAFA A2 Fol

(k9]: wigtee], %)
2010 | 2013 | 2014 | 2015 | 2016 | 2017
sl el | 2,954 | 13,759 | 13,963 | 16,384 | 20,900 | 33,930

ARG+ (A) 246 | 1,147| 1,164 | 1,365| 1,742| 2,827
ol Ad == | -1,689 | 13,735 | 25,854 | 25,495 | 42,300 | 41,608
A+ (B) -141| 1,145| 2,154 | 2,125| 3,525| 3,467

#2331 AP (C) | 7.660| 8,270| 7,990(10,900|10,270| 9,120
ot~ gAY (D)? 10,190 | 10,230 | 10,450 | 10,830 | 10,020 | 10,930
A/C 3.2| 13.9| 14.6| 125| 17.0| 31.0
B/D -1.4| 11.2| 20.6| 19.6| 352| 317

F 0D A7 eulg g4
2) 23 QA A A Y (daily turnover)
A 329y

o B9 F4 W AR EiA SR BRD L HB2GA G
A BF Fagiele] FrhsEA B8 % 2gdolEd o= 4 g
FE 89108 83492 Fedel Yes etk o, oke) e
A i s gol AstBae] 4§ vgYst Fol, AFF TR 5
Wl aolst feltebel AgA W YT 5 ANLLle] FFL
WA /el FES 20109 o F AR AR W Wl A S
= RS Belu gk sG] Al FUA Fhel F
2 7)9lse] et Bl vekont ~gelolEst elFee )
Eo] FEW FE97] oldnth tha FHE RS molm glof #
o AATA] JFE A e Ao B,
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FEivete] desdFAAl 524 2 Ade disl] #E|A] e Aol
Sk Ao JMASIe] 7247 ] AEIA 2 QS AgA] ThZ el n]H]
T 9GS st FAESIHE ol & HEl € F2 U A TR Y/
geidts 2 AgEolEd wixE %S 77t HAAS W (Ordinary

Least Square: OLS)¥ E=+W4E o]&3st 2uhA] FAHH(Two Stage
Least Square: 2SLS)& AR&-3ste] FA3SIth 4717 2000 1€5-
H 20184 8¥7MAZE 3Gt €EAEE ]

Q
O R
& Fa g a9 F4 @ AU 0 HATA AFHEY Foel %
AFATAA BR2w A57b5e7] el
A 92 g FA AR Haek AN vedt P2

Aer= f(Adxi, Amsci, Acds, Abond,
Astock, ca, foinv, Alog (viz), dummy)

A7 erts Q/EHFE, deiv MSHSAFT, mscie MSCI 215
AF wdse FEIUERe] EA CDSZYYY, bonde HH]ANABAFAT Y,
stocke FAFAT NS YebAth E3 cat BETAl, foinvs 9=
A9 TNSTAFATY, vizct HWEAATE vk dummyt 22 9
71713591 2008 10€9] 7|1 E oulgit), gt FElss
<& Z(log) WG om 7} W] whejto] = A5 dak AHEste] F
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o ddt}. $-glyete] AEH =AY (Credit Default Swap: CDS)X
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NI P IEE R=a

<E |V-2> f/dBjgtg HE FHEZAD
FEME Alogler)

OLS A4 1 A4 2 IR 44 4

0.0008 0.0006 0.0003 0.0004

¢ (0.645) (0.560) 0.173) (0.228)

Abond 0.834 0.428 0.440 0.262

on (0.827) (0.461) (0.472) (0.274)

Astock ~0.191 %%+ -0.103 ~0.104 -0.110

stoc (-2.441) (-1.400) (-1.416) (-1.492)
0.47 3% 0.339xx 0.337 %+ 0,322

Alog (DXT) (7.567) (5.487) (5.405) (4.973)

Alog (cds) 0.04 1% 0.015 0.015 0.017+

oglcds (4.521) (1.596) (1.622) (1.757)
~0.196% 5+ ~0.198# ~0.208# 5+

Alog(MSCI) (-5.958) (-5.902) (-5.813)

1.001 0.950

CA (0.334 (0.317)

i ~0.094 5% -0.052 0.064 0.022

(-2.572) (0.138) (0.170) (0.058)

. ~0.008

Alog (vix) - - - (-0.847)
Ium0S10 0.079s5% 0.052%#+ 0.052#+ 0.05 Lxx

um (4.139) (2.862) (2.863) (2.811)
adj. R? 0.566 | adj. R? 0.636 | adj. R? 0.637 | adj. R? 0.638

F 1) FA717E 20009 149~20184 84

2) Alogler) /93 49788, Abond e AAFA A,
2t Alog(DXI)
CA 737%4A,
(MSCD, A log(viz) F44]

3) (

o §foge on

el = ke

Alog(cds)

Astock WA F
= 9y CDhSZEn 4,
foinv €549 FWSAFEA, Alog(MSCH S2H F7HA|4

A WEA A4 (volatility index), dum0810 &
Q7] 7|z m](2008E 109)E 9w

Y= (S, =, s D oswx= 22 10%, 5% L 1% G204 44
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ofgfe] <& IV-3>2 QeighigolAe] Ageo]E Ws gl ¥k
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4RSS ek olo] My $ee GBAGAGAN gl
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s BB B ARAGIE B0 AL WAL A0 UEke
HEAY e S R, ol A2 A2l ARFA e
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A AgEelE Bk 2 A9AY RFPE zdsks FE edow
BIE ofelgd AART aEu RPN BE R4 57}
g7t QeEe FARL Yn AN FAHE FAT F gle FEel

L A FF BAAE AAT 9] ADEAL AEHOR e
AS SBagAFY FgES FAAIE GoloR 45T F e A

o7 B7HT22)

T Agoll= s FAA eAE A = B5TF Bol A&
el 1E°ﬂ Ul = &l A4 &S Aoleh= Cﬁl*o‘ﬁr 7‘01 ix*ﬁl—’?-‘ﬂ
= A7
]

& 92 WAL Aoz v £9
AR A AgeloEd BAA0R fo8 F FFE T
Ao e ol AY5A A7t Selte SsEAgel o5
FEA BuE WA T 209e gus oz dNT F 9
ohooh, 2EW F54 37hE feie gaAdAge) RS Y
s she 8910 ogst AguolEd WAL 9% BAHOE §
o5t %d Ao vhehge.

22) F42A 2~FA2 494 Abond FEATY pike 0.14~0.182 AXE A}
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<E |V-3> 2 0|E FHAEN

= =]
FF &

25LS =44 1 =44 2 =44 3 =44 4
=0.460%** —0.469*x =0.589#*x* =0.534 %%
€ (-7.16) (-7.33) (-7.11) (-5.53)
i 0.798%+ 0,805 0.823 %% 0.824%%%
if (22.58) (22.78) (22.98) (23.00)
Abond ~0.074 ~0.145 ~0.138 ~0.131
on (-0.77) (-1.45) (-1.35) (-1.33)
Astock 0.120 ~0.096 ~0.120 ~0.131
stoc 0.41) (-0.32) (-0.40) (-0.44)
~0.816%+ ~0.804 %+ ~0.833%*
Alog (eds) (-2.43) (-2.43) (-2.50)
0,282+ 0.241+
cA (2.24) (1.84)
~0.931
—3.61 7w+ 3,398 3,384 —3.524 5%
dum0810 (-3.86) (-3.62) (-3.65) (-3.76)
adi. R? 0.734 | adj. R? 0.736 | adj. R? 0.743 | adj. R? 0.742
1) =A7)7k 2ooo»4 19~20184 8¢

2) sr 3¢ o]
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;(]_ oﬂ
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