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Emipirical Study on Optimal Scale of Chinese Foreign
Exchange Reserve
——Based on Expanded Dynamic Optimization Model

Abstract : Many studies show that sudden-stop of capital inflows significantly reduces the welfare of consumers and
sufficient foreign exchange reserves can slow or even offset the impact of capital inflows. Jeanne and Ranciere had
established a dynamic optimization model of optimal international reserves to capture sudden-stop of capital inflow. we
improved Jeanne and Ranciére's and added more items such as long-term debt capital inflows, foreign direct investment to it,
aim to more closed to reality. Through analysis from the new model, we can see that there is an optimal scale of a country's
foreign exchange reserves, in an open economy. Optimal scale of foreign exchange reserves to GDP ratio is depend on the
following factors: the probability of sudden-stop; output losses after crisis; short and long-term external debt to GDP ratio,

foreign direct investment to GDP ratio; and consumer risk aversion. With the increase of all the factors above, the optimal
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size of a country's foreign exchange reserves has correspondingly expanded. And the long-term growth rate, the cost of
foreign capital almost has no effect on the optimal size of foreign reserves. We adapt the model to estimate the optimal size of
foreign exchange reserves in China, from 1988 to 2009. From the research, we found that the optimal size of China's foreign
exchange reserves to gross domestic product is about 20.4%, and have a conclusion about the actual foreign exchange
reserves of China over the past 22 years: reserve is insufficient from 1988 to 2001; it is optimal in the year of 2002; it is
over-sufficient after 2003. The problem of over-sufficientness of reserves particularly serious after 2007, the actual size of
reserves is more the twine of optimal. The scale of foreign exchange reserves is too large to that its adverse affection cannot

be measured.
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10 £ 5.65 6.03 5.02 4.61 4.01 4.27 4.29 48 4.63 3.66 3.26

BB S [RIBEHE 45 S5 I 3
213 BARMAFE = HBRE y . NERER o

FR¥E Jeanne 1 Ranciére H14tit, 1975-2003 (8] =+ PUAS A S5 URN [ K AE T AR N RS KA 5
FP 24 B AR P2 BB PR R BE 4 N a0, A THEREARGE /N 31 L 95 AN B 452 kA i 3 R | Y
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AP EE T BRI IX R E R RS, B N4 SE TR 9 ANE S . RS SRUES T, PR AR
KFEy BEME 6.5%.

ARTC S HEA S [ AN X A SR M SOk, L BUE N 67 TERS S AN S B U 2
2rf, FRATEE B S E06 T AN £ 1 m RS ) 50

214 9 A~ A~ A EUA

fE Jeanne 1 Ranciere )53 22 R BEARA BRI HISELY, B it B WO [ 22 1975-2002 4
('] GDP 1 ¥ SR K 22078 3.3%. MiHiAH X S v s /s 1988-2009 4 (1], 3k H & B FFER R tRIg K
K AL 10.1%, i T 1975-2002 A AN E KA TR E . Wk 3 B, BRI
g =10% . F#EL 2001 F4MEGT ARG FTAETES, M 2001 HEFFUEHE AR 4 Py 2 1 K 3 57
FANNFIAG % MG . 03k 3 s, RHAMGE S GDP (Ll K HH4M 5 GDP Y LL I 7E 2001
R EABRZE SR, MARYE b — R B bl S H TE LR 4T, gt IR AN A4 A
Fra BRI . BRI IRATEL 2000 FERLE I A A, EAEANBERFE W EEME, BEF
4, =6.4%, 4 =58% A =41% .

% 2 1988-2009 £ GDP. #M%E K FDI #H%%4E

K bl
FA GDP FDI g A A Ae
ZANES ZANES

1988 4042 327 73 102 11.3 8.1 1.8 25
1989 4513 370 43 101 4.1 8.2 1.0 22
1990 3903 458 68 103 38 11.7 1.7 2.6
1991 4092 503 103 116 9.2 12.3 25 2.8
1992 4882 585 109 192 14.2 12.0 2.2 3.9
1993 6132 700 136 390 14 11.4 2.2 6.4
1994 5592 824 104 432 13.1 14.7 1.9 7.7
1995 7280 947 119 481 10.9 13.0 1.6 6.6
1996 8561 1022 141 548 10 11.9 16 6.4
1997 9527 1128 181 644 9.3 11.8 1.9 6.8
1998 10195 1287 173 586 7.8 12.6 1.7 5.7
1999 10833 1367 152 527 7.6 12.6 1.4 4.9
2000 11985 1327 131 594 8.4 11.1 11 5

2001 13248 1195 838 497 8.3 9.0 6.3 3.7
2002 14538 1156 871 550 9.1 8.0 6.0 3.8
2003 16410 1166 1028 561 10 7.1 6.3 34
2004 19316 1243 1387 641 10.1 6.4 7.2 33

© MEEE. b, BUEMR (2010): “SERIEINCAES A EZ ALY, (RIBATFEGIZ) 2009 455 1 .
Y REFANCEE R HIC A (2001) 174 B30 CEFRANCFETEUR T R E AME 0 4% 8 FC A 6 i i i )
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2005 22576 1249 1717 638 11.3 55 7.6 2.8
2006 27135 1394 1992 671 12.7 51 7.3 2.5
2007 34957 1535 2357 783 14.2 4.4 6.7 2.2
2008 45218 1639 2263 953 9.6 3.6 5.0 2.1
2009 49905 1694 2593 918 9.2 3.4 5.2 1.8

ORI PR, SNCATELR M. ok GDP. KANISMIt. FDUBURINB RN AT, Oy An As A
BN E AN AL

2.2 BESNCAE & BB AR

BULESANSEE (R 3) AR (24) w1, wJBLTHE H 1988-2009 4 8] [ AN il 2% B AL
R 5 [ A2 77 BB A EL A 20.4% . 1988-2009 4 4% 4F Y S2 B AN Ak 45 5 5o I B AN Ak #5 B0 ) %
HnE 4 s,

R3 BSHERE

T, t /1 /11 /IF g rs r-| r-F 7/ o

0.050 0.064 0.058 0.041 0.101 0.045 0.058 0.150 0.065 6

2R 4 1988-2009 4F- 3, [ SE R A SNl & UL 5 B AL B S 6 2 A

- TR ZERAR
Fo S L 451 AL A St 4] AL
=) e
1988 0.8% -19.6% -790.8 1999 14.3% -6.1% -663.1
1989 1.2% -19.2% -865.2 2000 13.8% -6.6% -789.2
1990 2.8% -17.6% -685.2 2001 16.0% -4.4% -581.0
1991 5.3% -15.1% -617.6 2002 19.7% -0.7% -101.7
1992 4.0% -16.4% -801.6 2003 24.6% 4.2% 684.9
1993 3.5% -16.9% -1039.0 2004 31.6% 11.2% 2158.8
1994 9.2% -11.2% -624.6 2005 36.3% 15.9% 3583.2
1995 10.1% -10.3% -749.1 2006 39.3% 18.9% 5127.9
1996 12.3% -8.1% -696.1 2007 43.7% 23.3% 8151.3
1997 14.7% -5.7% -544.5 2008 43.0% 22.6% 10235.8
1998 14.2% -6.2% -630.1 2009 48.1% 27.7% 13810.8
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Pl 2 1988-2009 4 SE AN fith & HUASE 5 B P AN At 48 RS ) LA

1988-2009 4[] F &l S fith 4 1) S b B 5 e R RUASE 1) 22 S an B 2 s, W DAAS HH BT 4518

(1) 1988-2001 4F-3& [E SEFRAIMC M &ML, HERAMAMBINZEH T, HEh DR 4ERE
600-800 123t 18], ANAAE4yan 1993 AFH &k M 2 it T4 0. SN &5 B N A = B T E
GRS S, 1988 41 0.8% - FFE] T 2001 4E 1) 16.0%, Bt i LA 5 5 Py A= 7= A8 1 L i

(2) 2002 FIREFHMCAE & IBHATE Y. B 20 2R 21 20w E SN i & 1 g
Ko, REAMNCAE S EA R 3] THRANEE . 2002 FEAN A5 &S CIEASE E T B HIKT

(3) 2003 FLAJGFRE M AN it & B Rt ol . e B R S PR Ag # FUBUREIE B 2, R
RS R KT BB R IERE K, A 2003 AR S L piAs 684.9 1235 76— EINE S K F] 2009
1) 13810.8 143E 70, 2007 4 LA J& B4 1) S bR Sk i e AR R 1 A58 % o

2.3 BUREHT

BAICEST T B R P R EANSEHBUE, s BUERIH R H T 1988-2009 4 [H]
TRE SN At & B B RS . — J5 T T U B b ) [ 2 280 %, 1 VP2 2400 T &A1 E
FEMIXAEAE € M2 S, BIMEARSCHIRATIRYE 1 IR E R SEFRTEHL %5 T Jeanne & Ranciere J54h
BRI SHUE, (A THESE, AR SCIR PR A IS — 3N E . 5 — A T
BR T S 8 S HO M A % e ARSI SR 45 J 50 38 7= R AT M ) s e S SLRC AR B o BRI AE A
o, JAT W R SEOEATBURIE ST SRR KA 7, BEARRNIRGE = ik 2
ys FEWIAME. KIAME. A BRI SE WA BERLE A A Ao s “n-RET IR
BT RHBRRARBHZ L p,» RBEEMS T HRE G WRA XR, . KM HEKE g,
HBREMREE KRB R o DUERRAINERIA 1~ ny 1o B 10 NSRS (b B AR (b i 2k 5
Fiis

R 5 GUBRHENMTH B SHH AT

B4 z y A A P
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(1) MK 3, INCHERIMBG GDP [ H] p, BEE B AR TS R A 7 S Bk
Ry KGN R . X2 fa LA A BB B 7 B0 R IR, D~ [ P v 24 (3 2K
I 5 LT 2 ik % BRSO T B B AT R SO, — AN % AR UL 5 GDP (L A5 2 A
R

WA R R AR 77 S80I, SN ik & R S GDP 1 LBl B AR L Mg, 2
m F 0% INE] 2%0, o H1 0 BIINF 12.4%, T4 2% N 5%0F, o HNE] T 20.4%, %4 7
WM 5%LL LR, o FHEKIEIE AR N GBS RAEATE, M r ST 05 1, p iR T
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SMEAE & RS S GDP B LLBIREAE 7 42k 22 p 3G Inde b i ok, HptEoy 1.1, RIfE 0 2
15%HIFEE, y BEIEIN—AN 70 1L ANEAE S B AL S GDP HIELGIE K 1.1%. 5824 )RHE S
FEA S 2 AN 2% DL B4 35 SR fapl, IBL BRI STl A 4 R = 3k, siF X Mvr 2 H
B3 AN & AU Nt 2 KRR 2 —.

(2) k4, KR HEKE g MMM RIS S GDP HELEI L FRA N, X2
FH AT AR AR A AR B AL B AR IRT N 1) & 300 5[] A A 7 S A ] A5 P 189 K T U 1)

HNIC i 45 1 Foe U0 U 51 283 ) XU DO R % o R BUH AR PR IEA S . 24 o BUNI, o) Xl o
AL B N R TIRES o BOMEK, HEmafe s skt . o IBUEA 1853 2 i, p; M 0.3%
BB T 13.2%, M 2 BB 5 W, o HWINE] 19.6%. i o 8NE 6 LS. pr fHKIEE
o A EIVH 3 I RS DR P vy, B R DX PR ), 2 B D) A0 ) T 55 B 22 IR AU A
2 MR ERE R AE B fEHL. IR0 Aizenman, Lee & Rhee 7 H: 2007 4 & th ATIERA ), 55 E7E 479
RGN JG RER RAMAR & IE R E A [ bR B AR i E 8 [ B H 2 ot 2% A AN BRI
o, B o PN K B — R PORE R, 1% A 0 DAL S LS V1 9 35 O 245 3 58 4 3
(R H A “sRE" T MAKTARAS T, o K o JLPasa i 7.

(3) W5, AMChE% RIS GDP [ILLEI o, BEASESME . KIS, SMRIER S
AP R A A Ao HOSRBETTZR PRI, SErR S 00N 60 5 [ Ay A P2 R AR L) A % oy
[y S B A 5 A AR P S R BB A, AT B R 5 [ P A P A K LR A X o BRI R
BOR, XA HE MRS T S8, R 9 FIRFLER], BRA 5 A X o K
WA A, (HAREZ A FEHE A K L7, RRFONIE E— 1RSSR treb, AR D7 s 815 1 A, 1)
PEME L A PIEE R, AN 0 ISRARI ) pf K488 A A 0 I oy HIZ5 SR/

NGRS An A Ap XEANIE % % AR BUKL S GDP {95 o) 45 1F [ A0, (LS B T 3L
HPR I AR =, W FE A 2 — AN R 7 LR AL AT B 2 R R . TR A ST sh Ak
FERL, 0] DL AN i 2% (1) BRAS RS AL N T THE 48 5% 1E 5 38 K I 11 28 4R i 2% 95 72 BTG 1 380
AN 2% I 2 A FA N1 IFE L B SE LI RS 7 SO N T S N B R, BRI G A0 5% 8 A ) 41k
T & B AR ) i S AT PR

3 4518 A Rk — D AU )

FEFF I ZBF I, — B g HCAH E PR 55 ARG sl M i 2% 0 SMCAAAE — AN s AR R . SNIE
fifs 2% (1 B LA 5 [ P A = BB I LU EH DL R IR R e s BE AR TRAT IME SR s BE RN TRIT R A
JE IR AR s AR S T AMet . KISME . A i BT S A P s R b A
S B IR PR R A5 . BB DA S AN B AIGOR, — B AMCAE & S R RS AR R K
T — A= K A B I AR T LT AN 2% (R KBS VA R

SR [E 1988-2009 4 1) AN i & MUASIEAT SIAIE 0 A A B3R [ AN A 4% (R B e AR 5 [ P A= 7 A
I ELBIAE 20.4% 25 47, AT LLEEE:  1988-2001 4R 3R [E LRI AN A% &MU 2, 2002 £E4if 4%
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