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USDA4= 421 &, Barclays Global Aggregate Index USD HedgedXHk— e BVVEGE, a3y, 99 $E Wslge
o SOlB(A5H8) Ak, FEEA, SRWAFE Yebd Foltk ARE 119 197E 224 99749 U +ol g (s
AHg e,
e EE A
o #A KOSPI KISA4 MSCI  BGAI  E7F =3 3d  3g
KOSPI 00013 0.0448  1.000
KISA 4 00020 00077 0052  1.000
MSCI 00045 00418 0779 0065  1.000
BGAI 00020 00095 0189 0737 0214  1.000
27} 00015 00033 -0063 -0098 -0108 -0.159  1.000
=134 00215 00082 -0208 00779 -0158 0009 0124  1.000
34 00020 00243 0514 0079 -0553 -0210 0082 0072  1.000
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e, ST 1000 19 AAS Aesha gIrk <& 29 Aok YA G e
Q717 BelA AR fAET <E 20 AUAE AARHL ED AX e
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A% okgke] Aol EASAR AE2S) Ag A AT 2Absh oA
AR AR W5o] AL AR A ARol7] wEo] HARAE Saherlol
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of 2 AT 218 A7 A4 M < 1> F B e

SRS
= = FAE otk A SUlF,
=i, OHQZ*‘ el £om a2 e UE AOITh hy qazy S 952 HMEAE JAsete FANT,
hu e s AAAE WS Hastehs d]zlﬂlv hTAL AR TEZLY . MedE Hastehs AT, hy =

44 EEE0SE WEHS Aaase NS g A9 A AA2A oa Fu ke ol g
7 491 2|09, of ) 4612 Ghe SURG] T 47 alA0|F ] 248 0% Azl 7-cteleh, s B AT
el whe A FAeld 24 wAE e 1000 ABeold F 50U, B0RA A ke dvan Bae
A g oA Hitolr),

Panel A: 3|74 o9& A=]F7k
ApkelEL (0.25, 0.25, 0.25, 0.25) AR E2 (0.1, 0.1, 0.4, 0.4)
HAWF  FA 5¥AErY BHAEY HART FARL SHAERY B AERY
hg spe 0.046  0.046 -0.153 0.246 0.046 0.046  -0.153 0.246
hig 92 0.918 0.918 0.865 0.971 0.918 0.918 0.865 0.971

hyy -0.005 -0.005 -0.207 0.197 0.360 0.360 0.233 0.488
hpa -0.027 -0.027 -0.236 0.181 0.347 0.347 0.214 0.479
Panel B: A%l ofgt 257

ARk (0.25, 0.25, 0.25, 0.25) ARk E2 (0.1, 0.1, 04, 0.4)

A4uE B 5o0AEkd oA AAuE  HE 5 Aehe 059 Alekl
TP ES 0.046 0.040 -0.171 0.253 0.046 0.040 -0.171 0.253
R EE L 0.918 0.919 0.860 0.977 0918 0.919 0.860 0.977
hpy -0.005  0.003 -0.163 0.186 0.360 0.355 0.240 0.480
hpa -0.027  -0.021 -0.203 0.166 0.347 0.341 0.220 0.474
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(29 112 AEE o= 10000 AlEeolAe 2 sAvgs Arhultol wheh o1 2327}

ol H=AE Bolerh AlF e 22 5o dletd 3 9o Al o] gre v gttt

A7 EEZeQ WEA Aashel A%, <E 2> A3E A uY Fold BERA
A7 AR FE 00062 Al 09 74T 100070e] AT A2 AR ulze] Bat oA
o)o fAtahth el Al HA WFe fol5E 1096004 01635 0.286 Abole] 9%
Aclth. A AN $E A7) F9 A0 Adhe oAt vFe] BeaE A
AN Fol FHEE & Ak ol 4 ()F Bal olalslE = alek HA A Fe
Sl AE oA el vl Fe] Wask gl A9 A% TR slelAate] vF v &
WS He Abi s <E 1o AEAE Bal A% el o) FEA 7t
Wakshd QAR SlAARe] BF ghel whE ()9 FRAL 24 Eavh 2 vk

A& S7HA71A | Aol

P AT HlE ALM HEWE 2 7o) ARA W] S0 neh o Anbt
cheA tehd Rolth B AAE 7] B £4 4 Ba NS P TE

W Aol 7k A Avina 4 AGALZA HYulE, FAAN A, Ao g
27 (12,05, D& ARAEIZ AGAL ohahel 432 08,02 05 AFALLE

ARG 7 BES MEAT BT FBUAL obelst o] ZHFAT.

o] S ALV e 34 B8 $ALA] AR 85 Y e ol ARALE AIE S
A7) ahe xgolv], AVWALE AANFE A St 2ol AREF F 293 <E 19 2] Hey,
WA Al A2
TAAE 0.02 0.25 025
2ENAE 0.02 0.25 -0.25
AEHAE 0.02 0.25 025
FEERS 0.003 025 0.25
Fol& 0.003 0.25 -0.25
WA A 0.005 025 0.25




<E 4> ALM 7|8t sl X|d|Ent Az 7t

o] B AL el gk HA &4 v <& 1>«] B 24 <E 39 B 7S WL R AN Folth
BE AHnE XﬂQW & g 10009 "lgﬂol < T AEE PHE 3] -rzéi Frolth, AR 2 =54,
iLIHXH”‘J bﬂﬂz“ A £o 2 TS vERd Aol I #2 <GE 2>l 71EHo] dok AFA LS APl E,
FAHHE A, HHE £z (12, 05, Dola A #2= AgA F1el Hls A4 o] otghd el (08 02, 05)0]t.
971A, h;‘ Yol E WedE A2sehs AT, by AENENEE WS A28k AT, hy gps
HPed APoer SAHE FAMA WEdS Aastehs ANE, by pys o8 A82E SASE FAM A
‘ﬁ%é% Hzstohs AT, by AEiE HEdSs Aadee dAnTE .

I AL AR, A A D
A

FE AL DAL
A4ulE A SUAEY BOAE AANF AT 5uMER G AE

hg 0045 0041 0222 0165 0045 0041 0222  0.165
- 0122 0120 -0.335 0096 0015 0024 0177 0243
hican 0540 0537 -0.840 0227 0531 0530 0238  0.809
hy e 0540 0540 0857 0221 0531 0530 0213 0830
Iy 0520 0520 0811  -0198 0510 0508 0218  0.830
sd B AR, A A 2
FBBA1 BHA2

I 0066 0057 -0.278 0172 -0.066
- 0050 0063 -0.148 0280  -0.156 -0.147 0361  0.068
hyoon 0726 0721 -1.058 0403 0716 0721 0389 1055
h
h

|
<
o
Q1
)

|
o
\]
3
(@)}

0.171

IL.PaR -0726  -0.723 -1.118 -0.371 0.716 0713  0.341 1.071

AL -0623 -0620 -0911 -0.292 0.613 0619  0.295 0.977
Hd C ARblE2, A E]

FBBAL FBBA2
g 033 0332 0212 0465 0335 0337 0210  0.464
. 0287 0282  0.151 0422 0373 0374 0237 0510
hyoon 0026 0019 -0.172 0212 0695 0693 0493 0897
h
h

1L PaR 0.026 0.018 -0.183 0.215 0.695 0693  0.483 0.917

AL 0.039 0.035 -0.159 0.257 0.682 0684  0.488 0.890
s d Dr A2, A4 %2

AL FABA2
hg 0323 0317  0.186 0469 0323 0319 0182 0471
. 0394 0391 0252 0529 0266 0262 0122 0.407
hyean  —0.090  -0100 -0.310 0118 0811 0803 0571  1.023
h
h

wmn 0090 -0.105 -0.366 0144 0811 0794 0532 1050
» 0026 0028 -0.234 0193 0747 0736 0535 0956
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Optimal Currency Hedge Ratio
with ALM Approach and
Confidence Interval

Jaehyun Lee®

Abstract

This study analyzes optimal currency hedge ratio of public pension funds with asset and liability
management (ALM) approach. The representative and widely used asset-only approach hedge ratio
can not reflect the system characteristics of each pension fund, thus induces uniform hedging policy.
In this study, currency hedge ratio that minimizes the volatility of each ALM index, such as surplus
return, funding ratio, investment leverage, and asset to expenditure ratio, is derived theoretically.
As a result, various optimal currency hedge ratios can be derived depending on the volatility of
system variables, correlation with exchange rates, and the level of ALM index. This means that
different hedge policies are needed for different pension funds. In addition, this study estimates
a statistical confidence interval of the theoretically derived weight of currency hedge ratio. It can
be used as a confidence interval in that it provides a statistically deviating range from the distribution

given in advance. This can be utilized for tactical currency hedging policies.

Keywords : ALM, Optimal Currency Hedge Ratio, ALM Index, Pension Fund, Tactical Currency
Hedge
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