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Lag Structure between the Balance of Payments and the Exchange Rate
Under the Floating Exchage Rate System
—— An Empirical Analysis on the Yen vs. Dollar Exchange Rate

Junichi HIRATA

Although, the Japanese foreign exchange rate system had maintained the fixed exchange rate system during its
rapid growth period, it is already fifteen years since the ‘Nixson Crisis’ and the adaptation of the floating exchange
rate system. Before its introduction, the flacating exchange rate system was considered as an ideal exchage rate
system, and had strong support from various economists. However, once floating exchange rate system was
introduced, it was realized that although the exchange rate itself moved more than expected, the system does not
have the power to adjust the balance of payments, at least in the short-run.

In this paper, we shall evaluate the relations between the yven vs. dollar exchange rate and balance of payments
in Japan under the floating exchange rate system. There is an interrelation between the exchange rate and the
balance of payments, but to evaluate the effect of changing exchange rate on the balance of payments, we need a
complete macro-econometric model. So, we leave which problem for another paper.

This paper is organized as follows: After a brief introduction in section 1, we shall graphically review relations
between the exchange rate and various measures of balance of payments, in section 2. In section 3, we shall
consider the lagged correlation between the yen vs. dollar exchange rate and the balance of payments. In section
4, we shall present estimated results on the yen vs. dollar exchange rate by various distributed-lag models of the
balance of payments. Finally, in section 5, we shall summarize our conclusions and state possible extentions for
the future.
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—0.054
-0.073

ZEEINEIEA & FREXDA @ 5 7 {t 2 &K
£% BB$

0.352
0.243
0.14%
0.111
0.116
0.121
0.106
0.125
0.126
0.105
0.057

67101~

#1

731-

-0.157

-0.194

EHCAS
Tiv-

67111~

-0.148( -0.160( -0.176

-0.394( -0.210( -0.189] -0.298

-0.284} -0.133| -0.112( -0.213

730-

-0.336{ -0.380( -0.200( -0.200]| -0.300

-0.232
-0.334

-0.294| -0.279( -0.161( -0.149] -0.188

-0.355| -0.330| -0.155| -0.151] -0.175

%" TRB$
711v-

-0.460

67111-

1] -0.419| -0.276| -0.343; -0.17¢| -0.137| -0.252

4| -0.432| -0.279( -0.318] -0.171} -0.147| -0.245

-0.424] -0.261| -0.272( -0.155| -0.125{ -0.193

7| -0.445| -0.329; -0.296

-0.489| -0.398| -0.376| -0.169( -0.168

LAG = 2| -0.464

LAG= 0| -0.368
LAG=3

LAG

LAG

LAG

-5

LAG= 6| -0.439

LAG

LAG= 8| -0.443] -0.321| -0.299| -0.136] -0.129

LAG= 9| -0.464

=10

LAG

WaEgs Mo T (198D
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BRI A & FREXDA €&k & o #HBAERK

#2

%K FERS

731-

-0.577
-0.395
-0.153
0.114
0.311
0.380
0.391
0.333
0.266
0.261
0.054

71IV-

-0.390
-0.354
-0.262
-0.116.

0.020
0.127
0.201
0.248
0.291
¢.353
0.405

67IH-

-0.370
-0.274
-0.138
0.015
0.135
0.190
0.206

0.193

0.173
6.179
0.202

#£'H GFR$

731-

-0.284
-0.392
-0.498
-0.482
-0.199
-0.005

0.028

0.128

0.074
-0.093

-0.063

S Tv-

-0.285
-0.339
~0.471
-0.496
-0.313
-0.136
-0.060

0.020
-0.007
-0.108
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67101-

-{.250
-0.380
-0.516
-0.525
-0.289
-0.086
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0.116

0.073
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~0.057

#H OB$

731-

-0.369
-0.561
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-0.183
-0.061

0.021

0.002
-0.093
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-0.404
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-0.143
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-0.352
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-0.117
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-0.061
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LAG
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LAG= 4] -0.087

LAG=5
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LAG
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LAG
LAG
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T B oM -
#3 OLS, GLS =k % FREXDA FE{LEDHTE"
%% BBS % OBS
19711V~ 19731 - 1971IV- 19731 -
OLS GLS OLS GLS OLS GLS OLS GLS
EEH -5.101 -4.588 -4.865 -4.051 -3.973 -3.373 -4.207 -3.303
(4.320 | (-2.773) | (-3.564) | (-2.160) | (-3.449) | (-2.281)| (-3.165)| (-1.818
LAG =0 | -.000005 000011 000015 .000005 | -.000115 000011 | -.006097 | -.000012
e -0.039 (0.144) (0.097> ) (0.0665) | (-0.948) (0.1587 0.724) | (-0.174)
7 | LAG =1 | -.000212 | -.000115 | -.000227 | -.000124 | -.000173 | -.00{141 ; -.000212 | -.000179
T (-1.168) | (-1.773) | (-1.178> | (-1.8200 | (-1.278) | (-2.4073; (-1.367) | (-2.685)
# | LAG =2 | -.000300 | -.000226 | -.000315 ; -.000231 | -.000210 | -.000186 | -.00G0223 [ -.000201
;I& (-1.6703 | (-3.506) | (-1.6500 | (-3.427)| (-1.558)( (-3.202> ]| (-1.449| (-3.028)
£ | LAG=3 | -.000221 [ -.000217 |(-.000194 [ -.000186 | -.000237 | -.000203 | -.000235 | -.000176
fig (-1.213> | (-3.333) | (-0.993) | (-2.741>| (-1.736)  (-3.446) | (-1.505) | (-2.642)
LAG =4 | -.000033 | -.000143 | -.000027 | -.000107 | -0.0G081 | -000127 | -.000070 | -.000078
(-0.238 | (-1.8200 | (-0.179) | (-1.326>| (-0.7100 | {(-2.006); (-0.535) | (-1.111)
R} $.551 0.518 0.519 0,488 0.527 0.492 0.495 0.470
R: 0.503 0.467 0.461 0.427 0.477 0.438 0.435 0.406
S.E. 7.885 8.064 8.262 8.266 B.089 8.207 8.462 8.375
D.W. 0.524 1.884 0.521 1.921 0.536 1.850 0,525 1.869
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FHr— rHToEBRRE - AL — 07 7#E

#4 Almon 7 7ic L 5 FREXDA LB OHE

%£¥H BB% #'E OB% %% FER$ * % PUBS
1971IV- | 19731- | 19711v- | 19731 | 1971V~ | 19731- | 1971V- | 19731 -
eBE | -4.595 | -4.497 | 3.791 | -6.082 | 327.894 | 323.587 | 0.667 | 0.845
o620 | 1900 | 32481 (6.2 | as.7em| qzeo! .| 0.7
LAG=0 | .000020 |-.000155 | .000043 | -.000194 | -.00260 | -.00255 | -.000123 |-.000081
B (0.299) | (-3.187) | (0.691> | (-3.066 | (-4.126) | (-3.407)1 (-1.765) | (-1.315)
5! LAG-1 |-.000132 | -.000185 | -.000077 | -.000263 -.000154 | -.000178
? -2.626) | ¢-3.187) | (-1.920) | (-4.26%) -2.228) | (2.0
5| LAG=2 | -.000212 | - 000155 | -.000157 | -.000310 -.000377 | -.000383
" (-4.023) | (3187 | (-3.864) | (-4.95D) (-4.945) | (-4.176)
= | LAG -3 | -.000219 | -.000155 | -.000198 | -.000356 ~.000415 | -.000476
e (-4.310) | (-3.18D)] (-4.570 | (-5.960) (-6.131) | (-4.955)
LAG -4 | -.000153 -.000199 | -.000080 ~.000289 | -.000388
(-2.252) (-5.00D | (-1.483 (-4.193) | (4.291
LAG =5 - 000161 | -.000090 -.000169 | -.000208
(4.44D | -1.743) -2.780 | C-2.479
LAG -6 -.000083 | -.000136 -.000120 | -.000180
(-1.449) | (-2.39D (-2.166)  (-3.115)

®H 2 0 2 0 0 5 4
seEoR | - 000693 | -.000620 | -.000832 | -.001883 | -.00260 | -.00255 | -.00165 | -.00189

HEYHECEDILDTHD, k> 2T, FERS%®
ST S LAV ZBeTE, BioaMEREK
B OEEM S, FREXDA SR ERERE L 1o,

%4, &3 LRIGTHEHE BB L THRET 3.
I, 2V eva sy FHEOTF—F DR %
Hui$an, GLSHTFEC L 2RI EHTEPLL
HERRNBOLRTVA, K457 4 — 2 —HEEDOL
i, EEHEYBWTGLSHERIABEII LXK
E{lsTw5B, X EBASLV -t TOTF—#—
DXk AvicBoc, #EEgRR, 3MMZrET
HEWT, VML FIDAT A —F —HETHIETE
LuLWiFE2bhT\v3a, Zhik, BarFRALERE
FE, £TEIRF I EVHEEL, RWTHEAD
KEPHETHETH CERBAOEEFETHY,
T, SEAOKEY O LHEELLERTSS,
hit, COREFHROBEAELELORDH, T A
7 -HEEEBRAE, GLS L 2 L HTHIMED
& AE T,

Wiz, EHOB$iz X 5 Almon 5 7HEEORREZ R
&, F/AEQBEAREAYARL LTRAMEAHL
o, APEHS IO L RVWSIABYTHHLEEHA
TVA, =2V evaw L BROF—2—-TCiX, 6
MERS y THH, EHAB L -+ HTOF—2-T
i, 120945 7 EHEE SR T WA, TEREHALLE
D5 7T AAT A - F —HEEMHER, EILTRLT

v re

!

FamE oS (198D

ey, TR, EE BRITRBEER LT HHEER
T, PEOBEFCL - T, BRERD T 2 — 2 —
HEBEOME, KE¥LBLTWhrfohl, £H
OBSIBIL T3, AMICRIiL- T\ 5, Z Ol
LT 2hnER FRTETHH 50, BLEL
P eoit, EEHASLY - rHSAERCEH S Th
5, R AOBRNER(LL, FREXDA & OB
BRLLEESSDTHAS. LirLindb, T5L
LB, 74 20HMGREYRIBRILTLLH
LHTIREL, SH-BORFPLETHAS S,
=% FERS, MIXEE PUBSwMT5EIL, HE
i FREXDA o#im & 3%+ 5%0% & L TRA
Taz EREHELTVBLO T E, EREBEG-HE
ERERL - TwB . EEFERSIZREV-TARD &, 4
Dot A —-F - HWEEIEETHLY, S7r¥#E-1
RBRLBRGEGCIHFERERL LS TVS, 5K
Bcit MO FE o L0, FREXDA oBRAHEA £
RADEREELWZ L THDLA, ZomLclE
Bcit, HEHHNETAEGES S EETAIERTS
5rE:ZBRL, XN FHABL-FHTICETS
FER$O WS & L3 L b MR TILov-OT, SH®ID
Ax I s Lo0, —BokNEmL s LEBAS
A5,

EH PUBSKBV-Ta 5 &, HMOEER, HER
BrhkzhBrE5Er kLT, £454—F —HE

— 87 —



¥ B

ELRETHEY, —OFRLBHTHMBDOEL,
GFR$D 7 7 {1 X ABARE O BAE & i1, TR -7
BEEERLTYD, R, £CHBELEL K, —0F
Bt RERURONBABTHBCAT 2 A AOER
FTTEELRZOLIE, dRAKLUBOMAL, F
FETERTHERNGTCHL X205, Ll
Bh, ChitBL T SR ET 2SN s L%
ZABhRE,

B, Koyck 7 712X 3, GLS 20 E 2B T
T5. ChETof¥c, FREXDA ofEZ{tEk L, B
BRTEREE L OMeRgTLAENOT 7 it 8 s bh
L, 27 OBBLERM 3L, Koyck 7 7o
BAR, SFLIEFLRALELLNE, L
Liedih, EiERlic, Almon 7 7ick~<, Koyck
FAE, BRCHETE L ENWELOT, <2 adt
BEF=FALET, COBREEHELAGITESEDS
DT Eibb, HEBROHBEY L TR LIEBEE
TR EEZLND,

Frertoil, 5 BB, OBS 4SBT K L,
=PV vevayr O F -2 —DZiz kb,
FREXDA DO# &R [GRR(FREXDA)] »#E L1
ERTHHD, FHABL -+ EHToF— 4 —Dan
RVTHEERIA T Ry,

GRR(FREXDA)= —0.987+0.829GRR(FREXDA)_,
(—1.669)(12.367) {6}
—0.000158 BBS$.
- (—2.912)
R{=0.747,R$=0.736,S. E.=5.677, D. W.=2.005.
M =0.270, p, =0.0036, p; = —0.149, p, = —0.515.

GRR(FREXDA)= —0.618+0.806GRR(FREXDA).,
(—0.957>(10.303) (N
—0. 0000953 OBS.
{—1.571)
Ri{=0.719,R%=0.707,S. E.=5.979, D. W.=1.964.
£ =0.334, p, =0.0814, p, = —0.147, p,= —0.511.

6, MADHBERYRL L, RERRMEIERS
FEREELEBEL I KE{ LT B, TRRT
i, OB$D-2 7 2 — 5 ~BEBFBOEBRKEIEL 7 -
T3, BT, BBSDt5 2 — 2 — i, —
EHEAKENB LT 250, BRCHBT, 57§
EUMERD <5 4 ~ 7 —EHIEDTAE Lo
T3, @O BHEILS, EROMBEEE T, 52.

— 88 —

m .

BRTHDH, (NATE, 57T.8% Lot 5, HBEE
CLAEGH, AR 7k a3 Ttr, RF—ENo
FIDLABKEHTHDEEZLRLEDT, B), R
LI5HEREIFBELECCVWLEL6hE, &R, A
Bur—+ b, EERREEAELOMOERF R, Koy-
ck Z/7OBACRIHMETCHIRETHELE > DN
BRTHY, REGEECLZ,G, BKA&®EINTS
CERBERTHAIELRL OV ASCIEELEL &
5,

X, FREXDA oFF{LEti27 {, FREXDA B ¥
RGBS, HRARKOSHT, FrOoREAM
BHTR LT DT, ZOBOHET LR,
REGREKMBELR L D RE L matofid, 3E A SR
o<, FROBBEEL, LTOBS - ITELL.,
£ D EHR T3, FREXDA B &4y #F 5545, Koyck
FIARAREITIBROBRTHIE LA A,
FREXDA :%#H BB$, £H OBS & oMM A 2
fewnivi 2 LB CH o,

5. BMCSBRORMAR

FRTE, EHABL -+ $ITT, BA0AEL —
FRUEERNEYREOBSYERCBEL, S#A
U RSB T 5 BRI, ETENSN e
SHOBMOEFLIC LY AN L TR #H T2
fo. EOWHRTE, BETNIEHRL Y LSEIHY
EDLLETORBORMHL L HBETHA S,

EROGIHCTHbLMC i 2 L, £, AL —
POBEYAEBEEYHEoERMERd T 2
1, HDIBEOUNANERTLIL. HL, 20K
i, HYBEOF 72 XML TxFAtT 5280
LZLETHSH, FEiL, 2o, FREXDA oBige s
B3 %%, N BBS, KEOBS A HMATH - LT
Ao lYTthbEt bHeankT, X, 5
FEEBLI-ERHBIIZL O, FREXDA #3813
BRictt, MATOREFEERCI D, HEEROWRN
FHERICDPBRDD Y, WEFELTEFEEL CRIR
TELBERBAZ L CHLNE -k, COSAHEL
T, KR CRBG s> EEORTEFEO ALY
LEHTIHUEN T IADETCRAA S,
EMOFHIC Y o TH T, FREXDA oitER
BRBECET-2OREEEL G, SRTHLESD
53 LTRTTILEND LN, ZoEERY, TH-
KE [1986] DOPER~ 7 = HEBE E 7 Aoty
B+, FREXDA 0¥k, MBS EA S 1 5
EFlL, AL - LEENTOMEY BN

By



ERr -+ HITORBRBE L BT L — O 7 7

FETLZETHEALL, Zhil, EARETFEONE
(CFH « KB [1987]) THbH EF3, ‘

FRTiL, A% - tEBRNZORFO L YR
Licht, BRENZOESS, BREHCS 25880
GHLEHCEETHE, codbTtd, REFEREOCE
BAEEN R YEY S 2 DTEROE- S D EL T,
AT — K e v At AEL, AL AT -V e =
F - EOELE, BEARKORYE - SREYE
15 OFE [1986] £MB), BERBLEREFRCAEHE
FTE0T, SECOEOENLIEECHALLELT
BY, & [1986] o2 RBILLAENHS S,
AL b, RETLERD LS, AL —1r 2o
BAEAT L b BB i 574 d o7, GFR, FER,
PUBD AL - MBI s T 5B g
B ETHA D,

Fio, ABVY - rRESRBCELCERTRLED
3, BHTHEMiL—o0ELFTHY, SEERDT
SR EELRE, ABHL, AL - tREEBOR
T ED, R CRLAEL AR I EHLT
T BERED,

£ % X M

EERaL [1978), T~7 m e 2 F Ak k2 RE L — FALEERD
Hal, BHEMAEHA, Vol 33 (2F5), 86-104. )
Almon S, [1965], “The Distributed Lag Between Capital
Appropriations and Expenditures,” Econometrica, vol. 33
{no. 1), 178-196.

Frankel, Jacob A. and Carlos A. Rodriguez {1982], “Exchange
Rate Dynamics and the Overshooting Hypothesis,” IMF
Staff Papers, vol. 2% (March), 1-30.

HRME B9E (198D

——, and Michael L. Mussa [1985] , “Asset Markets,
Exchange Rates and the Blance of Rayments ,” in Ronald
W. Jones and Peter B. Kenen eds., Handbook of Inter-
national Economics, vol. 2 (Amsterdam; North-Holland),
629-747.

FEM— - AEETF [1986), TEAOMEEM -~ 7 = HEEE <7
n], BRBEHNEERRESES, #E S, 281-295.

e ——[1987], TPU¥M~ 2 = HEEFH € F 1 ek 2R
v — FREORL], REENCHICE ¥11 85,

Frwi— [1986], [HEORMEE— R ERBERC L 534,
EMEHHZCERTRE, £85, 297-307.

& iEss [1986], TEEEGM Mk~ 7 » BEY-EHAEL —
RO 2 e w2 e i), HEEHEFNL

HAE #* [1981], (WERROF], BEFWKL

ANEREKES - KEFMAEL [1972], [EEREHE], SHBE,

Koyck, L. M. [1954], Distributed Lags and Investment
Analysis, (Amsterdam: North-Holland).

Krueger, Anne O. [1983], Exchange Rale Delermination,
Cambridge Surveys of Economic Literature (Cambridge
University Press).

Mussa, Michael L. [1984] , “The Theory of Exchange Rate
Determination”, in John F. Q. Bilson and Richard C.
Marston eds. Exchange Rale Theory and Practice, A
National Bureau of Economics Research Conference
Report (Chicago and London: The University of Chicago
Press), 13-78,

Obstfeld, Maurice and Alan C. Stockman [1985], “Exchange-
Rate Dynarhics,” in Ronald W. Jones and Peter B. Kenen
eds. Handbook of International Economics, vol. 2
{Amsterdam: North-Holland), $17-977.

Pagano, Marcello and Michael J. Hartley [1981], “On Fitting
Distributed Lag Models Subject to Polynomial
Restrictions,” jJournal of FEcoromeirics, vol. 16, 171-198,

REMNB[1983], [FE~ 7 o EF¥ L ARBRRK)], HEEHTE
¥,

— 89 —



