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Foreign reserve currency allocation by multiple assets type

SONG Jun, MAO Wei

(International Finance Department, Economics School, Fudan University, Shanghai 200433, China)

Abstract Most of the existing literatures focus on the scale of foreign exchange reserves and on the

currency diversification of fixed income portfolio. We think it is necessary to distinguish the different types

of the international assets before the process of currency diversification. This paper introduces a mean-

variance-Skewness-Kurtosis (MVSK) optimization framework to manage the portfolios of foreign currency,

foreign government bound and foreign stock respectively. We find that although difference does exist,

the weights of both U.S. government bound and U.S. stock excess 50%. In order to expel the impact

caused by the policy of pegging the Renminbi to the U.S. dollar and the potential political factors, this

paper does robust tests by examining the portfolios of Japan and Switzerland with the same method, and

arrived at similar results. This paper provides an explanation to the apparent paradox between the U.S.

dollar depreciation and the significant weights of U.S. government bound and U.S. stock: the big weight is

consistent with U.S. dollar assets’ lower volatility compared with other counties’ assets, which guarantees

security of foreign reserves.

Keywords foreign exchange reserve; non-normality; U.S. dollar assets
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����%���&���,�����$� ��
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% !	����
,����" �%���"#
 #$, &�$!'%&Æ%'	!)!��&"�
'*#���(��$. '
!+, ��%���(
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Y 1 Z�[�� \!"# (]$^)

������������(	*�%��&Æ&&, Æ��*��)�0+Æ)!')* (����
', *�����') ��. '+��, ))��+Æ)!��&�(����)%�
,	, *�*+��
���������	',��. ���&%-+1-2 (CIC) &���	�3&���-2, ����%
����.�&�	&	.#'�	�Æ. �� 2010 �	�(�, �,��, ��������(	45.
��(/6�/Æ&�(�)-: ��+���$��(�&3�+Æ)!�)-7.&3����*��
��	/'&�. ��&	��(�(/���0�, ����(��, +Æ)!�$+'�� 2009 �	
26% 001
8� 2010 �	 27%, 2&3&��� 2009�	 32% 
8� 2010�	 48%. ,�&�, ��
,�9�����1���3&��3�����&3&�	21. ����(	&���!����	$
Æ)!�, �%)��:%', ���1(����&�	��45.

%�,�����	��)%�
��%	': 4&'� Heller-Knight 
, [7] � Dooley 
, [8−9],
45'���(�
, [10−19]. Heller-Knight 
,��&�����	-3��-�%	��*1���
�$��	3..Æ, Dooley 
,� Heller-Knight 
,��
�&-/;��'0<. ��		
,%�
&Æ	,-% [20]: 1) 
,�Æ&�	����2/�/6�0�$����0<.Æ	, 4,�&���
���������-3��"#��	��. ������

��5�, 11���7=�-7�61
.���+2�83��>.	��. 	���5�	����/3*+�709����	��; 2)-�
:��2��
4	48����$�(�	�
, 2;
,�	&53?1��
)�4@�
, ��%
���	6&; 3) -�
,����	&�4@<5, 5�3!1(	=%�"+9, 7
8&�(���
:�9�6(��-3, �����"#���2�����	%	. 0�7�� Heller-Knight 
,*�
Dooley 
,)7
6*3.����������.

��(�
,7����03&	-��%;33&-�'33	��(�,<�8�>&>
���
:. %)
/6, 6��%	�2�������������, ��?@AA���
, [14−17]. �%�

 [21−23] 7�
,7��������	��)%�. ��'�
	����� 1) 2���
�%	4%

�',	����, ����
�	��%�, ���
�',	�����
. 2) =%5�*+���
�
&;�B;	.8;�6�9��:3	;<.

'+��%	C7�: 1) ���������'���&"���
��������
, �=�
=
=7����	)%�
����)%���)%, 8���	��>9D>	 [24]. '+��, ��)%�
��?&�	��',�
��1	. 
�	��+;@, ��	)%%�&<. 0��'

�	��'
,(�
��)%. 2) 9�8� - >& - &1 - B1 (MVSK) 
,, �/;!:;(?<�
	.8;%.
��, ,.%.#=�	A=-*, E�!:;	;<�
�> 	 [25], � MV 
,:�	-F� MVSK

,:�	-F?��/,&<. �5A=)-: !:;
?;<&��	B�G�, ��)!�H�8;
�6, &��	B�G��5CBG�. @-
C�	A=1	&	, ���> !:;	;<. '+��
�����)%-F/6, MVSK :�	6((�	-F� MV 
,:�	-F>+%�/,&<, DA
!:;0<��;.)%-F��/,1(, %/�7�
	.8;%B;*+��.
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2 _`ab

%���������)%	�
�����)%�
�
�%�
	'. �)%�
��7�2;

,(�
������)%	E9; 
��
��� Markowitz 	8� - >&��(�
,+�E"

,���(6(������	-3.
2.1 234c

Heller � Knight[7] F@<��A$���(>�6	 COFER (Currency Composition of Official For-
eign Exchange Reserves) �
, B>�L?��$4�3.-3	5�
,��2;�:. 9�*�, (,
��&�	��*1$4���3.-3�;<����-3	'�0<.

�� Dooley � [8] ��, ,��D	C��, @M�'�������	'�N�. (,��"��%
����
�F, � Heller-Knight 	0<
,	��
����'-3. 9��
�:, +A���"��
%	����-3��'��-3��	>�%6!, �5�
,��;�'-30< '%��	B. �
-�, 	F&�?4%���������AM	�'��
&., :E�AM.7?BC��1�	%'
�+��	1.3', 8�2�O.���>.
����	��PC?�D��>.	D�, �2�&-
����1�:3	GG. Eichengreen[9] <��
�)�::���������A3.>�

�/Æ
����$�-3	;<, -F/6��;<�
.�%�, ��O.�
%�.

Hatase � Ohnuki[10] <�H' 1924–1939������
, <� Dooley 
,���
, -F/63.


��'��-3�.Æ������-3	��0<, ����$�	�Æ%�*1%0<	I)��
��*����C�	-*�, ��.Æ��HD	�E1�.

�
+I?�	5�2;
,)������	�C�E�J�
&�	:���$�	+F,��

,7
7����	)!�%'0<B;�
GF��. ��, 2;
,'K8
�Q�	���)%�5
*	, 5�<�HL�
(�:����	E9, 6I'
+M	E91(�����-3��#$, JN
��'����AE&�	;<2. 2�&C8�
�%�
?'C3.	��.
2.2 d6e74c


�%�
)- Markowitz F�	8� - >& (MV) 
,+�E"
,, F	8� - @&; (M-LPM,
Lower Partial Moment)�8� -VaR�8� -CVaR
,. Ben-Bassat[11] ��K>.�%��
�F,��O
J�F, 7� MV 
,5+��OJ����	56��)%, 87:�	-F��OJ�A����)%
	�
��+�, -F)A��(����������)%	��'%��%. Beck � Rahbari[12] <�
8� - >&
,� 24 	�K>.�%��������K�	+F������
, �����K�	5
6+F��P.�5G$�	HP. ��+A*����'*�K�'*�����L�L8MGF� “$
/$�” 	HO. � MV M"
,>D, Topaloglou � [13] 9��
@H%' LPM � CVaR ��A��)
%6(�	&�, ���@H%'IM>&��!��)%	IB.

����, MV 
,��:�:�2�	'Q. ��2��A)%	�N
�:, ���%+IJA:
��2��� MV 
,����
. 	�O�2�� [14], �P��2�� [15], KL�2�� [16], �OJ
�2�� [17]. ��M�<G��NO�2����RO��(/�� MV >
���������-3
	�
. 8�, &5�
JA, :�2�
)-�� MV 
,���
, 8���7P7����-3.�
� [18]. ��F�	 MV 
,+�E"
,, Papaioannou � Siourounis[19] B>�&	N1.3'	�;
MV 56(GF. +A9�
�	5G$��
�	>
<5:��	�
,%, 8�;L?1.E9	H
RA=�O�PN�SQ��I1����S	�K>.�%���
. -FJAHP	�5G$��5Æ
	-�%�'�;<: ��&�5G$�	-F��A-F4�&., 29�K�:�	-F���&;�
�. Wu[22] ,���������-3��7��; MV 
,����
. +AFQ��<��G3>, 8
���H�8;�6,7��$�	��%���	3.-3��'-3���*1�0<&�HRA=,:
���$����K��H�	&	+'��. �
+I	��� Markowitz 8� - >&
,+�E"

,, 'C�9����	����,%. �'+I�����
H�8;�6, > ����
?'%	&
;�B1�C. 0�, ��
M%/�*+��	&1�B1. '+9�8� - >& - &1 - B1 (MVSK)

,. �
,��F� MV 
,	��
/;!:;, 89�R%Q4	>
�6(%���8C, �2�
�<����'�:6(-F [26−27]. �% MVSK 
,��,�&">.���)�: [28−29], 7 MVSK
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,7������
	�
*6�.

3 f:;<

3.1 =g>?h - @Aide74c
F�	8� - >&&�(�
,	����	@: 1) &��7��&;� n ���, 8��>.7R

R, �
*+1.T�7I)���7-��; 2) 3.)!��%'�O�)!�	>&�8�(?<. n �
��	)!�.� X = (X1, X2, · · · , Xn), 
�1� Xi �4 i ���	)!�1�, ��J� {xti : t =
1, 2, · · · , T }, xti �4 i ���4 t .	)!�; 3) .S)!�.� R = E [X ] = (R1, R2, · · · , Rn), ��
Ri = E (Xi) (i = 1, 2, · · · , n) �4 i ���	.S)!�; 4) >& - T>&JK

∑
= (σij)n×n, ��

σij = cov (Xi, Xj) (i = 1, 2, · · · , n, j = 1, 2, · · · , n), S i = j MJ64 i ���	>&, S i �= j MJ64 i

����4 j �����	T>&; 5) &�(�.� W = (w1, w2, · · · , wn)T, wi(i = 1, 2, · · · , n) �4 i �
��	&�+F, �

∑n
i=1 wi = 1.

&�(�	)!�1�� r, �J� {rt : t = 1, 2, · · · , T}:

rt = W TXt =
n∑

i=1

wixti (1)

&�(�	.S)!��:

Rp = E (r) = W TRT =
n∑

i=1

wiRi (2)

�
LUSTE9@ Markowitz 8� - >&
,:

min
1
2
Var (Rp) =

1
2
W T

∑
W

s.t. E (r) = W TRT =
n∑

i=1

wiRi ≥ r0

n∑
i=1

wi = 1, wi ≥ 0

(3)

�� r0 ���QÆ	.S)!�.

LUSTE9@ Markowitz 8� - >&
,:

min
1
2
Var (Rp) =

1
2
W T

∑
W

s.t. E (r) = W TRT =
n∑

i=1

wiRi ≥ r0

n∑
i=1

wi = 1

(4)

�� r0 ���QÆ	.S)!�.
3.2 ?h - @A - BC - DC4c

���
'%.�T%�KV%, �?<M,�8��>&��*�)-�
	&1�B1. &1J6
(��6U1TR>���8�
�T�1	�9�, L���&��&*'%��	8&1	)!�; B
1MTB;��, B1!M	W�>&���-UV1	��&0��8�	#V&�/U	, &��NW
0��8�	#V�. 0��5�(	B�G��,E�N���	.S�&1�+N��0	>&�B1.
��>�B
,�
,��5:;(?<>&,��:J�S:J(�OIM&1�B1,�2:��%�5
6&�(���:

(M0) =

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎪⎪⎪⎪⎩

max E(r)
min E(r)
max E(r)
min E(r)

s.t.
n∑

i=1

wi = 1

(5)
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, (M0) �G�:

(M1)

⎧⎪⎪⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎪⎪⎩

min (E(r − E (r))2 − αE(r − E (r))3 + βE(r − E (r))4)

s.t. E (r) = W TRT =
n∑

i=1

wiRi ≥ r0, r0 ≥ 0

n∑
i=1

wi = 1

(6)

�� α ≥ 0, β ≥ 0; S α = 0, β = 0 M
,8(� Markowitz 8� - >&
,. �9�R%Q4	>
7

,��8(. W f(s) = s2 − αs3 + βs4, 
O�� (M1) �	%�G��XX�:

E(r − E (r))2 − αE(r − E (r))3 + βE(r − E (r))4 = Ef (r − E (r)) (7)

�@D	8(�, ���S rt ≤ E (r), &�(�	>.)!�0�&��.SM, ��&��(DU%
�%', 8���

(5+5P&�(�. V�CCJ {ai} @- a−k−1 < a−k < · · · < a−2 < a−1 < a0 =
0, �� a−k−1 = min (xti − Ri) �)!��.S)!��&	50�. W	@R%YB3:R%G� G (s):

G (s) =

{
f (am) + km (s − am) , am ≤ s ≤ am+1, m = −k, · · · ,−1

f (a−k−1) + k−k−1 (s − a−k−1) , s ≤ a−k

(8)

��
km =

f (am) − f (am+1)
am − am+1

, am �= am+1 (9)

�XQ	C (am, f (am)) � (am+1, f (am+1)) ORY	Z�, ��FYQ4.

Speranza[30] ��&>
���[\	];. �&-8(��)A5633>:

min
1
T

T∑
t=1

−1∑
m=−k

(Gm−1 − Gm) μtm + G−1
1
T

T∑
t=1

μt0

μtm ≤ 0, μtm −
[

n∑
i=1

wi (xti − Ri) − am

]
≤ 0 t = 1, 2, · · · , T ; m = −k, · · · ,−1

s.t. E(r) =
n∑

i=1

wiRi ≥ r0, r0 ≥ 0

Ri =
1
T

T∑
t=1

xti i = 1, 2, · · · , n
n∑

i=1

wi = W T1 = 1

(10)

��:

Gm−1 =
a2

m − a2
m−1

am − am−1
− α

a3
m − a3

m−1

am − am−1
+ β

a4
m − a4

m−1

am − am−1
(11)

�)
O�� (M1) 3>;

μtm =

⎧⎪⎪⎪⎨
⎪⎪⎪⎩

n∑
i=1

wi (xti − Ri) − am if
n∑

i=1

wi (xtm − Ri) ≤ am

0 if
n∑

i=1

wi (xtm − Ri) > am

(12)

JA&�(�)!�U�.S)!�M, &����%�%'.

4 GjHk


�',��	)!��%'+9
�, >�	���&�M��%
�	&�(�� , J����
��	���M�����+;����.'+7����&�	������������'���&".
-���%��AE9�����*�����'������+F6!,���,��^*��)%�E
��. 0�, ���6(M'C�96(-F�����	E9. ������
LUST, ���'��
�&"��ST. ��HP������	����, �O��� (USD)�K� (EUR)�H� (JPY)�PÆ
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(GBP)�Z� (HKD). 9�
+RV	8� - >& (MV) 
,�*+&1�B10<	8�>& (MVSK)

,, 6(��<� MATLAB W=(��.
4.1 lI

����K��H��PÆ�Z�, �O5+��=7�	��. :J	�'HP)-���X��H'�
P��_Z	&�. ['*. :�&"���OHP����X\ 500�� (S&P 500)�X�
OY]�
� (DAX)�H'H� 225 �� (Nikkei225)�P�9M�� (FTSE) �_ZS��� (HIS). �
� 2002 �
8 Q 5 H� 2011 � 7 Q 29 H, 9�KV, 7 468 K. �
(J Bloomberg.
4.2 Lmd6noM>Np@O

^*����)!�, FQ�-Æ9�Z�>B5G. �%+I����&�5GY`(T�����
)!,����������,��11��2�83��>.���'C%����M�#C%L&&��
A3.	��. ���������	��/3*+�������7]<Y�	Z�&�. �[� [31] �

��5G<5������[B)!�, �$!2���<5[B%B)!��R�%B)!�. -FJA
������R�%B)!�	D01����5G	����)!�D0,R�%B)!�Y�1U��
�5G	����)!�,�DA���5G����)!�5�(�%�	��������?\\��
����R�09����	]P.'+����������)%M,)!��&9�=7�5G;2�Æ
D�U%V��, H'�Z[	����)!��O9�H��Z[
]5G. �=7�&�5G$�, 4
%��$�����'���&"	��)!����@D	>
(5+.

4 t .4%��$� i 	)!� rct,i �$� i 4 t .�=7���	)!� ext,i:

rct,i = ext,i (13)

4 t .4%���' i 	)!� rbt,i �� ext,i �
4 t .	���')!� rbnt,i:

rbt,i = ext,i + rbnt,i (14)

4 t .4%��&" i 	)!� rmt,i �� ext,i �
4 t .��&")!� rmnt,i. '+���	�
�&"��	)!�IJ��	&")!�.

rmt,i = ext,i + rmnt,i (15)

4.3 QqrgN
J 1∼3�OQ��4%��������')!����&"� 2002–2011�.�	^C%�5�
.

�M, ��� 2005 ���X^� 2008 �/Æ�������, 7_'�
O��	MY, �O� 2002 � 8
Q 5 H –2005� 7 Q 29 H, 2005� 8 Q 4 H –2008� 7 Q 24 H� 2008� 8 Q 4 H –2011� 7 Q 29 H.

R 1 [SsTtU
\� $WS� `T aT ]T U^ _?

bV –3.29 8.51 1.04 4.98 –3.5

2002.8– �_ 0.21 8.79 11.39 8.2 0.23

2011.7 ^XY –1.9 –17.1 83.6 2.6 –1.7

_XY 0.33 32.06 75.27 34.88 0.31

bV –1.34 12.42 3.47 8.02 –1.37

2002.8– �_ 0.26 15.15 14.59 13.93 0.26

2005.7 ^XY –5.01 –78.42 34.58 –55.83 –4.48

_XY 1.00 62.32 82.11 60.37 0.86

bV –9.75 11.8 –0.66 4.07 –10.1

2005.8– �_ 0.26 11.17 19.73 10.64 0.3

2008.7 ^XY –0.38 –1.37 215.7 53.96 –0.49

_XY 0.03 34.89 144.73 45.05 0.05

bV –5.81 –1.41 11.65 –6.2 –5.92

2008.8– �_ 0.35 26.16 24.79 28.73 0.34

2011.7 ^XY –0.75 –173.94 321.51 –359.05 –0.08

_XY 0.08 270.30 572.22 483.04 0.08

V: bVK`cZ! 10−4, �_K`cZ! 10−5,

^XYK`cZ! 10−6, _XYK`cZ! 10−9.`

R 2 [��usTtU
\� $WS� `� a� ]b U� a_

bV –4.08 7.83 4.91 2.69 –6.07

2002.8– �_ 0.36 17.35 19.64 17.35 0.47

2011.7 ^XY –0.21 –8.71 19.93 –11.15 –0.24

_XY 0.41 118.97 267.49 177.10 0.39

bV –0.97 13.25 3.57 7.70 –3.41

2002.8– �_ 0.33 15.67 14.59 13.87 0.44

2005.7 ^XY –0.55 –8.19 3.50 –5.95 –0.42

_XY 1.13 66.57 82.16 59.51 0.79

bV –6.68 10.41 –0.81 3.77 –9.87

2005.8– �_ 0.31 11.11 19.76 10.49 0.55

2008.7 ^XY 0.01 –0.01 2.17 0.55 –0.02

_XY 0.01 3.50 14.53 4.32 0.03

bV –4.59 –0.15 11.95 –3.40 –4.93

2008.8– �_ 0.41 25.39 24.75 27.58 0.40

2011.7 ^XY –0.08 –15.20 33.33 –30.36 –0.05

_XY 0. 10 251.00 569.65 421.33 0.10

V: bVK`cZ! 10−4, �_K`cZ! 10−5,

^XYK`cZ! 10−7, _XYK`cZ! 10−9.`
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R 3 [�WXsTtU
\� $WS� �a 500 S` a�`deaS` ][ 225 S` U�b\S` a_\%S`

2002.8–2011.7

bV 0.61 2.36 0.33 1.27 0.95

�_ 6.58 12.51 7.90 9.18 9.11

^XY –0.84 –0.05 –2.33 –1.87 –0.33

_XY 4.49 14.83 7.44 10.80 5.04

2002.8–2005.7

bV 2.34 3.78 1.42 2.58 2.49

�_ 3.71 9.91 6.68 3.71 4.40

^XY 0.18 0.70 0.10 0.03 –0.12

_XY 0.57 4.25 1.07 0.43 0.54

2005.8–2008.7

bV –0.62 2.98 0.75 0.49 1.90

�_ 3.55 5.77 5.40 4.58 6.82

^XY –0.27 –0.76 0.08 –0.37 0.15

_XY 0.42 1.16 1.11 0.76 1.95

2008.8–2011.7

bV 0.12 0.34 –1.19 0.75 –1.54

�_ 12.52 21.95 11.70 19.34 16.13

^XY –2.29 0.71 –6.93 –5.00 –0.23

_XY 12.39 39.04 19.70 31.09 12.53

V: bVK`cZ! 10−3, �_K`cZ! 10−4, ^XYK`cZ! 10−5, _XYK`cZ! 10−6.`

�J 1 ��0�, $	�'.�, 4%��$�	K)!�8�� −3.29 × 10−4, ���,Z��)!
�5U	$���. 2K��PÆ	K)!�8��O� 8.51 × 10−4 � 4.98 × 10−4. ���9		�, �
�$�	>&50, �O5% 1/40c� 1/50cK��PÆ	>&. ��:J0, ������`%. ��S
:JM�50	. ��0�, 4%��$�, ��)!�
�b, �%'b�5U	. �:Y	�
�J��
'@	�9. �:9		�, -�Z��������	�f���*1, Z����	�5�9+�'@.

J 2 	�
�����:�	<���. ��0�, M��2W, J 2 �J 1 ��J�	�9, �)!
�	8�8
�b, ��5:J�S:;b��50	.

J 3 	�
�����:�	&"��)!���:�. �$	�'.�(0, 4%��&"	)!�
8�� 0.61 × 10−3, )!�4%H'&" (0.33 × 10−3), ��>&�S:J��50	.
4.4 vYZ[

J 4 /6�<� 2002 � 8 Q� 2011 � 7 Q$	M.�
, - MVSK 
,6(:�	������
���)%E9. ����+�, �MQ�� MV 
,	-F. ��)!���\�(��, �'5U)!
�WX��2�&�."
)!� (H 3%)�

HÆ,�'	!)!��&")!����d*�&M.
	$Æ)!�E9HÆ (@D?%6(-F)!�	HD>
>�).

R 4 2002 ] 8 w –2011 ] 7 w$^T^_x (%)

c� �Y cg

r0% MV MVSK r0% MV MVSK r0% MV MVSK

2.56 30.46 25.17 3.21 100 62.53 10.99 –18.28 70.17

2.76 27.07 21.52 3.43 100 61.02 11.32 –21.02 68.93

2.97 23.69 17.88 3.64 100 59.5 11.64 –23.76 67.69

3.18 20.30 14.24 3.86 100 57.99 11.97 –26.49 66.45

3.39 16.92 10.60 4.07 100 56.47 12.29 –29.23 65.21

�J 4 ����, 1) 6(-F/6, ���'���&"����	+')�� 50%, L�Z6. 7�
	-F�J 2 �J 3 	^C%�5�
+�Æ�[, �������&:J��:;
Z6, ��5:J�
S:JbZ
L�65. ��;.��� “c�” 	5'�\0. *+��%����	����`]$/�
�����\�, ���$/%�4&\�, /3��)����$/	��@����6(�����	
%	, �M�DF�1��h*%'. ����	+F��(� 20%, ����YB%�	���:M��
	d���������%�	&������(���A@M@-�A3.	��,0��)!�	��
>��U, 4%	+F�����'
���A3.	-3�+����'�	E9(��#$-Æ, �M
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d*56��6(	-F. 2) ��
�'��, MVSK 
,� MV 
,	-F%�&Æ&<. ��&<�
�'�&"��
J�:.#A/. F	, 	F9� MV 
,, ��&"	)%� −20% a^, �	F9�
MVSK 
,, ��&"	)%�2� 60%∼70%. '
�D	�:, 	F MVSK 
,� MV 
,	-F%
���&<, MJA> ��
	&1�B1	 MV 
,%���,-%. �M9� MVSK 
, 6. 0�
J 4 �J 5 	�
����9 MVSK 
,	-F.

R 5 bc�$^T^_x (%)

/< 2002.8–2005.7 2005.8–2008.7 2008.8–2011.7

�d r0% MV MVSK r0% MV MVSK r0% MV MVSK

c�

3.00 48.32 44.52 2.83 29.50 24.86 2.99 13.04 33.81

3.25 44.87 40.81 3.20 26.22 21.37 3.30 8.76 30.43

3.50 41.42 37.11 3.57 22.95 17.87 3.60 4.47 27.05

3.74 37.97 33.40 3.93 19.67 14.38 3.91 0.19 23.66

3.99 34.52 29.70 4.30 16.39 10.89 4.22 0.00 20.28

�Y

4.26 35.89 74.55 4.20 100 75.69 4.45 94.99 71.22

4.50 32.30 73.13 4.51 100 74.78 4.75 90.57 69.98

4.77 28.72 71.70 4.81 100 73.87 5.04 86.15 68.75

5.03 25.13 70.28 5.11 100 72.95 5.33 81.73 67.51

5.30 21.54 68.85 5.41 100 72.04 5.63 77.32 66.27

cg

13.27 18.75 98.58 6.23 36.50 59.00 4.16 100 100

13.53 16.26 98.25 6.78 34.85 56.63 4.43 100 100

13.80 13.77 97.91 7.32 33.19 54.27 4.70 100 100

14.06 11.28 97.58 7.86 31.54 51.91 4.97 100 100

14.33 8.79 97.25 8.41 29.88 49.55 5.24 100 100

R 6 Z�[�� $��ude

�d
D@fe `��Y ei

(_`T) (_`T) (%)

2003 4032.51 1590 39.43

2004 6099.32 2229 36.55

2005 8188.72 3100 37.86

2006 10663.44 3969 37.22

2007 15282.49 4776 31.25

2008 19460.30 7274 37.38

2009 23991.52 8948 37.30

2010 28473.38 11601 40.74

2011 31,811.48 11007 34.60

`]j`: ��D@=>fc`]j�
��D@f�^ (State Administra-

tion of Foreign Exchange); ��fa
K`��Y`]j�`�kg=>eb
� (Board of Governors of the Federal

Reserve System).

J 5 Q���:Y	����)%. - MV 
,� MVSK 
,6(:�	����)%-F. ��0
�, 1) _	g���, ���'���&"	+')���Æ� 50% �
. �, *1	1(�����*_
(	����) 8=%�����:3A/	gB�. ����	�U%�e��
	M�V�. 2) ���
�����'���&"�
�M�:Y%���&<, ��*A@4��������)%������
��	'ÆYB	��.

4%����	)!�1�OQ(J���1�, ����	56)%-F�OQe���D�	;
<. � 2005��XÆ,=7����4f8�,L?�6()%
,����4%+F��X�	 30%∼40%
@`��XÆ	 10%∼25%. ��@h����Æ, K�>�=7��1fi�,��56)%�	+F�0
1@`, ;.����4%+FLj.

��4%��'*, �6k�:	M.���'	+F1(.#0, �Æ� 60% �
	!+F. 6(-
F/6������'��
�4��!	+', ���\0�����'K%'>��U. �&-��%
�	��6C (�*+���i�0<����a����') 8
&.. 
.�(, ������%6�&
�������'YB%� (�J 6), 8�� 2008�����H'3���5�	Y&'�4%�. -J 6
�[, � 2003 �� 2011 �.�, ��������'�'�4� 30% �
.


�������0 ��#C%cbglh
.%�, ����(��$��0i�, A�����
�	�A$!2d�='GG. 0�����������'�!, ��a4����. ��, ��@h��
Æ, ��������,�Dl��%'�, *Dl���'��3'g��c`c�>.G�hY	%'.
*�� 2011 �&Oi%5!g�hc	
.���'mhc�3@#g��c,  dU���,����
���	���'����	Ce [32]. 0�, � 2008��(, “������������:(�(3�&
	'�	1�”[33] 	6Cef3�7d.

�J 6 (0, ��������Æ	 2008–2010��, ��4%	���'
`L8, �� 2011���
�����4�
	�M, ��a4�4 600 ���	���', A:�'������	+F� 2010 �
h	 40.74% ia� 2011 �h	 34.60%. ���	�, �'���������Z
��	+F. ���
2008 �1f�4K���, �
gK��M1fn��

	K'��, �@�:(8=%2�3.BF.
'
'+
,��=h	
,5+-F, -�����'�>�U	D�%, �
�M.)��if���
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'���&">��	+F. ��4%����WU�=
@	, �	F
4% (&a4) P�U?N( 
�	��.

��&"��	+F	D��+��. 4&	:Y, ��&"���.#!, Q4 100%. ��45:Y,
��&"+F�0@`� 50%a^.��&"��+F@`	��\0��YM��X�&"<mLU,)
!�!�>&�
�, 0����
�)%j� (H 40%). ��@'��n�Æ	4�	.�, ��&"	
+F!2 100%. �:J 3 	�

I0�, �����Æ, ��&"�.���0@k, �Æ.Lj, K)
!�8�� 0.12× 10−3, ��4%X�&"�P�&"	)!�!, �Æ	�	5:J�S:J)11!�
��&", 0�, 
,	6(-F���&"L�Z6.

5 yizj{

J 4 �J 5 	-F��%�&	��. �
D	�:�[, �����?�� “c�”, ��;N��D
���S:J�0. ��M����&	��: ����	D���0	\0�h��JKD��0*�0
��� - =7�	+Æ��*1? 
.�(, ���2��9P=7�lk��	��*1, ����($
���m���. ����'	��)%�F, '
-B (14), ��=7�&�5GY`M, ���'	)!
��:

rb = ex + rbn (16)

-B (16) �	�� ex %	�E9: 	F����', ex M�=7����	��1� ex; 	F�.�
��', F	�H'�', � ex ���3�=7����	��1��
���H�	1�, �

exCHY −JPY = exCHY −USD + exUSD−JPY (17)

-�=7������+Æ��*1, ��D�0, 2�P$�������>.(	, D��, ��4
&�E9	 ex5)n&	+Æ��*1@	��1�,245�E9@	 ex)n&	+Æ��*1@	�
�1��&	>.(	��1�, :E��	D�0�Æ�%���=7����	+Æ��*1;.	.

��4,����%, ��*+���m���*1	$�(��>�	�
. 	F���m���*
1	$���
�Æ, ������)%-F�Z6, ���4,+Æ�� ��;.����)%&!	
\0. '+HDH��Z[
]���U%�
.
5.1 l|

J 1998 �?.Tg�Æ, H����->.��.Æ	m���, /�MH' [U���>.��
E&��Æ��. >+��9P	+Æ�� �, ��6��1
`U ��)!�	;<. �ÆH'��
����)-�����K����PÆ���Z���, �
HP 2002 � 8 Q –2011 � 7 Q����'�
&� (��X\ 500 ���X�
OY]���P�9M���_ZS���) 	KV�
. 9�H�5G,
�H'	�����8� - >& - &1 - B1
,��>�6()%, ����)%-F�J 7.

�YM.H�5%�K�%001i�, ����PÆ�Z�$�8�. &�4%���������
���A@M, 9#
%�STE9, -�)!�jU, 7
9�4%����(i:n*	2(. ��	�
)!��oo4M, ��	+'� 30%∼40%. 	F�4%���'&���&", �����	+')�
� 50%. -�H�m�	�� �, ��H��5G$�M, ��4,�+Æ�������)!��Æ%
	;<, ��]!�M�����&�(��	L�J������JKn*	�%:3	.
5.2 mn

Z[�j���A
	hg�>�, Z[�%��D>*Æ$� �, >��H' �	e��A o
	i2, Z[
]
.m���o'$� (safe-haven currency), +��Æ. Ranaldo � Soderlind[34] ��Z

]	o'&����%	, 
�P.�p&�Æ	q�j=, r	D�0��. 0��Z]5G, 
)��`
U�k�� ������)!�	;<, �M*��a�-�A o0<��	pjk. �ÆZ[	��
����)-�����K����PÆ���Z����H���, �
HP 2002 � 8 Q –2011 � 7 Q
�'�&� (��X\ 500 ���X�
OY]���P�9M���_ZS����H� 225��) 	KV
�
. 9�Z]5G, �Z[	�����8� - >& - &1 - B1
,��>�6()%, ����)%
-F�J 8.
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R 7 �p[�� : $^T^d (%)

c� �Y cS

r0% eÆ r0% eÆ r0% eÆ
–0.27 39.72 1.37 68.6 7.26 62.82

–0.15 37.09 1.48 67.66 7.49 60.46

–0.04 34.46 1.58 66.71 7.72 58.09

0.08 31.83 1.69 65.77 7.95 55.72

0.19 29.2 1.79 64.83 8.18 53.36

R 8 q}[�� �uqWX_xZ$^r~
�Y cg

lls mÆ lls mÆ
0.40 101.61 7.38 59.93

0.45 101.63 7.70 58.46

0.50 101.66 8.02 56.98

0.55 101.68 8.33 55.51

0.60 101.71 8.65 54.03

� 2002 � 8 Q� 2011 � 7 Q�YM�, Z]����K��PÆ�Z��H���$Æ8�, ���
)!��Æ�g. -�������
�ST, 0�	F�����)%, :EN��50(GG	-FM
�Z&��	i�0150, ���	3'5�, �M%'50(A=	HR27
Æ�. 8�����	
4%&r���A@M	��, ��m<�%		���������	��
�, 0��Z[�����
�	)%)-����'���&". 6(-F/6, �LUSTA=@, ���'	3'Q4 100%, ��
&"	3'� 50%∼60%. �&-F4,�+Æ���+�A o0<	8n, DA����JKn*	�
%.Æ�P���)%�	L�J�.

6 st

���������"#��	# , �=�h*%'	��@����	��6(. �A	6(��

�',	����O��. '+7�����', �������� ['*���&". 9��/;�
B1&1�Æ	8�>&
,, 6(-F/6, k	��	����'��)%-F�	3'%�/,&<,
������ [�'�&"
�4�!	+'. �U%�
-F/6, �H�&�Z]���$�(5+
�?��	������)%, �����Z6, �JA, ����Z68.���*&��( o0<?
.. 0�, ������������(M, ����&�&�>�U%'	��Z% 50% o� �	+'
���	.
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