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DRI K E 5 CRARMHAEL, SRFOKRESRBEMAY, FHELE, vy Frdigzal T
MEEBRFE T o T0 izl b dHoT, TYTTIE, HRERMBEZ AL CHHELE:Z2 P05 L
TwdbortEbhs),

LIAT, ZOBBRETHEDO2AN»S, WoiEes [RRDSkEEE] »nF 2 (B
WA 22 AR L BEAR GRERAALRRO) ST F 7z, IBIZMAES [&Ebwsd] (M aes
21 (BEBEHD] ICHP) . COKEHEHFOBEIZ, [ChEFTHHL THEOBEEZIFZTE
72O TTIC [RTEE] H505, NEERFBROBIBE TS L OBAP»»EDT, Z0&%
XHTEE] OFZHLIOHE > Tnb, Uik, ZOXFHECEIIINEISE (B FEHFEFMTIEH
H204E) FTHTONLA, WEED (KR) 12A FTICZO2THEMD 9 H17001 1% & D%
HELTW2 (Ui, BHRI/NE-BH - HADIAND%E2300M O KT E N Ty,
EHICIE TMhAE] 25 BRI TENE] 25, 2heh, F1000loB#HE2 T2 L1k -T
Wzo)o F7z, TN [RRPSRAEL]) 1Cdiskiz 2wy, [t Tk, Z0EDI12A
\ZAES001 & LA, —REGE LR T 2EAKICHEL Cwb, ZOREE, [ HE (12712
Ho 1)) o [ & o RH =, FINER, N A, KEETH5W] ©b s,

2 L2 WRTE, #ANER - INHO2 728722300 1%, 8] Tid%d, N4
RIC T4] TO200MTH 5B, UTFTIX, Ihzaifed L-L<T, /AME-EH - BEKRK3IADOL L
R BHIZOWTIHRA L LS. 2L, RO3DDFr —2A0E 2 6nb%, $4bb,

(1) 4[] 2770 [HHY ] K (1 = $889.904L) T 1) 1z, S SIHEfoME L —

b ARV = FU714) TAFT I - FVAEBEZ#LG Y — 2
(2) 4 W] z@EAEL— b (W =4860%) < [ 1z, sslfoElr—1 (1
Flv= $4710) TAFTa - FLVASERZHGY —X

(3) & W] Z272A0% - &NV THEEEZME — 2
Thb,

FORPRICHE - TEHETIUE, 7 —ADDH41E,

(4) 23001 = $1206,770% = 4390024 F > 23 - K
LY, r—ARIDYER,

12) Z®32D1FMIZ, §RTAEL—b ((1W=48604], 18V =—4234 3111 ($46654) 1) T%
BEMbGr—AbEZONLDS, ABREHIL, 2958204 F 0 - FATHY, r—R(2)EIFIZFEH
THDOTHHZEET 5. DI, KIKO [EHY; ] KETH [$-] 1T 2 S B RIITTRETH 525,
WP ALY, FHER LV,
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(42) 23001 = $R138,000%L = 292994 % ¥ 2 - F)u

o r—ANEr—A(2)E T, 1400 FVELEDEENNSL Z L2 b, B, RifiCER
L7zt ofEssLr— b [ (B%L—1F2) (XFyag) 1Fv= 0785 (1M =1274F
V)| % EOREICEAT A E, 1293024 F 32 - PV 452 EHTMATHEL

=BV TIE, WL O OB R B TH Do HEA23000 O 4B kA E 1T -
7 BEIEA (1868) 4F1 F il L T\ 7z/NH) (48 13, J7iE/NE] (2 H0.884L, mifi572.5, #fi4x20.54L)
THb (= (1989), plddB OIIA (1994), p.74)). FEEHZ S & EN O &M Mok
XRERDNS, WHANOEE UM) AR 572, ZOFENENIE, &% UM) iz

CTEHHME LTHESNANHTH 25, BRI OO L DRI EE S NIz REVNE & 1
WY hE, BH-MERLLI3TDOIUUTTH o720 TDLDERIZ, TN OFATIZHT - T,
TETAELH QR L YD), R RN O [EEGEHA | 2L Tws (104 (1994), p.74) o
XD, PR CGRI) NENE, 312k E LT, T2, EF (RBY /MENE, 2M2553% &
LTl EENTVD, EOETE 7 LY v 2A0BHIAEHTADT, IhUBE, HENKH D
W CiET 2/ NIOR AR LD L Z LIk,

fth 77, Linderman (1877) 1 XU, 17854E7HIZ, B [(T AU A) RV 2SEEEHAL & 72 o
72 (p19), AL, EBIC [P 2GS hzolx, 179212k ->ThoTH DA, &K
LHIRIE, LIt S (BEBARNLHD, Miar - Mo (FER) L, B 1115
Thotz (0230 HWNE, [4 =27V (&) 10FV=FEE2707 L4 > (1FVOHMER 24757
LA Y), 1RV =HX4167 LA v (FGRE3T1257 LA V)] Thotzo ZDK, 183441213,
(£ =27V (£) I0FV=F52587 L 4> (INVOHMER 23227 L4 )] Ls3hpEEbic,
COEDTALREICSHEE SN 41T 2o Blifi] ([2ft- Tt Shi: (p27). ToL &
D4 - FigRo (FE) I, [1:15988) THH, LT, 18534, S I MRS N
RV (FEEE LTS U ERR), [BATSARMH ] ~BITT %,

MEXDPEL Rozd, HEARLN FEROSM=18757F2) 7 AV AE&KRIFV (f
S 232277 L4 ¥ =15057 5 L) & HhidiE N— 2 S TRB S NS LU, 1l =1.246
TAUA (&) P (HBWIE, 1FL=080241) & 7% 5%, 5t T, MfFH553%4 L 722300113,
2866.107 AU A (&) Flv &b,

COEHI, [Fr=R2)] O [AFva - FVAEERE] L [F—AQ)] O [TAY A&V
BREA ] L, Kl & HI22900 FVEIRE R D, BIERZERIIRV. LeALAEDES, 7 —
AMEQR)DIEETIZ, 1460X F T - FIV (F—ZA(iF, 7 —ZA2)D158%) DERE LTV,
R HEL ICHERB W ThH, WMNLEO %] & AL — 1] LoER%:
Fo7zKMbhroibidE bMWD, [HFHE] OR#E» ST L, iy —R(02)%
HE L COWNEETH D TH b,

13)  [H&E¥EIH] 2B 5HER 1M =579717 L4 ] #HnTd, FIZELMHEICELZE2HE
LTH<,
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COfEREE LTI, BEHME 70Xy FOBBREEXBTHLIENTEL ). HERENOZ
ErREEL, SH-EAS—RRE LB, NMNEOBRREZFEL 28 ME0BI2 A (B K-
KFEWH) &, GEIAVRyFRPLDOT YA (Z2a—IF—70OF T v FYHRRERESF) 50
MR EEER CTHRL, 7 M —ARFIIMNETH 7 I3 —A 7 -V (=a—Vr—V—M=a2—
TR T 4w ) \HERTH o7z TOZNIH LT, B/ D, Bind (1868) 4E9H IS
B2 SEESB00 PV O AR EZREL TWd, T4bb, [BHEHEE FVAEICTHEH I LBL
B -« HIA FUVEBHEICTATICHLALY AW LELEE] THs (THH/IMEER
ok ), p55IM U THABAMR 55], p488)s ¥ 512, GE7UVNy F3, [7 Ny £
i ICE N, =2 —a =207 =) R5EIC[AF ¥ TR PV ABRFIE (18674E9H 7H fF#fH) J,
[7 20 A& (1869FE12H29HAEM) | [4 F1) A - R FET REFUTO AT (1970
E2H21HA ) | OSMEOLBETHTEEL TWBED, ERMICEVIEHOAEE, [AFY
IR FNVER] TH b,

2 L7220DFEN B E 2 TH, #HTAEREL (1868) 4E1H29HIZ/NE - B H - BEAR3AZEIZ,
BED [+ Vo - m— VRS (FR—EE) ] 2L TEELR TAE] 3, (23 aflr
VEE] Thb,

3 PAUDBZER (7AUH - FIVER)

OB TOMA L2 L H 12, BEME2 (1866) 10 OFNF O FEERE A FEDIANY 72D
DUVEMOZEEIZI000lTH D, #Ard, IhEFHRICLT, A - Bl - BASAICHLT, 7
AN A TORFEN (%8 - EEE) &L, RME2300/%%ELTWbEDTH5S,

VDT A1) A TORFBEFICONT, GE7VXRy X, [750 KA 51,000 KV D44 H
WD VEMFER TR ELZZ T HILE L LTS (M7 =) 255D 18674E9 A 7H A Efili, [7
Ny FEME] pIONIFTI) . T, 7Ny I8 [H% ] LHENTVWEDIE, ARICL
E LB 28R - KERHTH 5,

COfiTIE, 9 LRRERZFIIBWT, SROVEROT7 2 ARFEH (% - EIHH)
WZDOWTIRETT %,

EAEADL (2014) THIMALAX O, EHEZHE, =2—3—270FHMEIC X > THARE
WOBEBEL7ZZREEZ MY, #WHo%eExir )30 OBERE4 (1868) 4E1H26H ([VEE2H19H
] 2, 22720, CoHGOHMZIAZIH), 22—V x—Y—Mza—T5 X1y
7 DO AGEHRILTRATREOKERFRKREOFRE L T0d (KERLHISHNOHEIR, i
(1974), pp.391-392 IZHREK) . TOFROPLT—~<, EHHLOFERIIELL I LRDOTS
CICHAET 2 L IEARETHL05, [HET UNE) ] 1o TRT, BAIC#EBEZRDZ L

14) EHoFRIE, HEELHFLIN NS, HE (1974) op39leifEHEN (2014) <&, [WEE2H
20HF] & L7z2%, KRERLHELRET L L, [WHE2ZHIOHE] THHDOT, ZZTITIET 5. &b,
COFEROEMEIZIE, ABLHAZTHOHADSES T 5,
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BTERVOT, ZOHIZOWT [BE] Hwinwz e, £/, [BEF] SRALFEHETHLDOT
WA EREM L2 L, KE2ALOEREBIR, o2 [RERARKNE] 25 B,
BHOMADKRENEL 2 EETH - 72,

Flx, CORRDORBEROIFIRICIE, WHAEOVEROBHO RS ) 21T 5hTwniz
DTHb, ZhIZIhE, EiFEI

R - R E L, 31280 (R R4 RV, ma2kL)

KR - R B (4E2l) & LT, 100 KV

EEMRL LT, 50F v

TR E LT, 24F 0

B E LT, 2480

INEWE LT, 100 KV

&t 610 kv
THaHY, T, FERIT
W 5 A 4£100 KV
¥ 7 A 4200 FVELF
AL 41503 %\ X160 KV ~ 300 KV

THbo HoT, BalTid, PR LBT0FVIILEICR L, LTy 9 ATHY, SHIHEA
M E % R 21X, &FFTI000 FVviZZe 5,

COEHORML VX, BITHRALETZ VXY 0 [750 F VA 51,000 K VAL O S A5 |
£y, BIEF—HLTVWHDTH S,

WROER - PNEE, 22—V xy =T —TF X4 v 7 IZH BT NI — ARFEIN
B D [ 79 —A7 =)V [ZHRT ECR DA, 18684E1C1E, ORI KR - KFEH D [
&T%Afut@f@éo:@ﬁ#ﬁ$k~k$ﬁ%®m%$@%%$bt A (2005) 1I2Xh
X, 79~ —A7—Vid, FAOADIZEND Y, 1088 &2 [HEOEFELM 10 Fv] o
BTHo720 5, iﬁfi@Fw*&éocmﬁﬁm(iﬁﬁﬁﬂﬁ 128V, T97 8k (K
WMAFEEEE) 158V, [FY) vk (EREFEEZEEL) 17T8V] Tholoo HEHTIE, 488V
~%Fw&&éoLfmnbtamw%ﬁﬁ%%bib%,#&Dﬁwﬁw,%nﬁ%%%ﬁm
DEFITIE, EFHTE50 VLI EICAR S,

4 XX RIWETAYAH--NIL
o EHOER (BEAEIH26H (1868F2H19H)) 12k, DI [, vE B 24K
R ML XS5 & NVENNTE FVAEZEE N KILEEFV-EE FIVEI#H = /R

15)  [fakt) 12, 2A1E %5, PLE b L0axy bffiFshTnid,
16) Ak (2005) 2UE, 1878-187HEDZEEHS, ZEAER] - o —ARNIMHA SN TV 5L, EhUT L, %)
SEECTI0MEM T EIZO RV (FERIB6 KV), didia— 20 FHFAETIRIS NIV (FERMT2RV) Th b,
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MR - - - - - MR M H 2 RO L T RS OS] oft#idshiv
TWwWb, T%bL, ZOHNIE, 7A)AD [#] P (FVHEE) TERSINEHTHLZ
L&, 7AY S OMEMBALEGE, WHOIXHAY» S TRENEMGO LS b OTHY, HH,
MEDEEHTLINED, [£&] PV -5008vAa5E, BBXZ [#K] FIV - 700 FIVEIEIZH
BTEDILNFEREINTVEDOTH S,

F7o, B 7 vy FoEM (1867TFEIATH) 12I&, RFIZB VT [AF Y af PV THHh-
I ERENEET LHACPHET L EBTRTAY E LT (p109) ] 1ZHEWT, 4
IOV (AF3 2 Fb) Boa—T—2DIS0 FWVIZENS TS XD TEH» 56, Eig700 Fv
3% EB1L000 R VIR B EBWET (p110).] EFEIPNRTVWEDTH D, D700 FIVig,
NEt% AR AN DFE R B DT (X F T IGT00 PV O) BEFHEML ) E Lz DD,
BEDIRBENR P72 D0, TRy FHRWBEHEPST00 NV E2ZITIY, ABNG [ %217-
72 DTH DI, Rkl BDS, TOREOZTIY KA BM% O T, ERD/ZOIZT + Vv a
KOERZ2ZI-EIRLTVE, SO+ by ald, 7 X)) HERHFELZHO72]G &+
VY2 Thb, BICHBRRZE I, #HE, TAVAANEGEOTGC Y7+ VY22 i LT, BEE
4 4E1H29H (18684E2H22H ), 2300M % %4 L 724, 7 VN FEMD]G. 7+ V¥ 213, TG #
VY aDPIIHTzbe 7N 2 WL, RBGHE (18584F) ICEIFICY + VY a &% kL,
BURICHREICD R L7228, 3BDJG 7+ by 2, BETEWHEOHFEZTIZZITsLED
12, BIFCTOY 4 VY affEOEHICDH72o T2 THS (HEH (2011)),

FDT Ny FEHTIE, [AFTa () 700K V=7 %Y #1000 KV ] OEL—+THo
72755, EOEHOHETIE, [4£500 KV =700 V] TH b, sciibFix, &2, 13F145
Thbo LBLEDD, 7Ry FOEMD [AFT B PV TE- &I ARENEST
DHERRMBET L] 2Lk, TT00F VIR EDBL000 N VICHR S]] S &L, PIREICX S
FTHLUERHLOT, ZOHTIE, FTHHEICOVWTHRFET %,

REFIHTHRARZ2 LA, FRoFUEHmL — M, [FfERE] OB T, SEL—
FCWE TAFYIRINV=—48 31MH] & Sh7zs, 4k, 7YV7TRELTWZ [AF
gt ] omHEIE, 4137 ~4167 VA », L (F4rk) 892 ~ 896 (Mg 1369 ~ 37277 L
£7) LWEDBH o720, ARk, AFTa - FVEEORHDM417 15/17 7L 4 ¥, 571000
D902 7/9, MERE3T7 1/4 ZLA VIS LT, TAYS - FVBORAN4I21/2 7L A ¥
SAE100043 0900, FigREST1 1/4 7L 4 ¥ L ¥ Tw7z (Linderman (1877), p54). Ht- T,
MEDOWETIE, 7AUH - FVEREIE, AFTa- FUVIREL D E5EC, Milad ko)
LholzOTHb, 2, 7AV AT, 172EOFEHEICBWT, MlEICBVWTAXRS V-
FLE (v a- VIR L5 LW377 1/4 ZLA Y EEDONLH 0D, HEEDT A
B ORREAREZ N T HRIE DS, ERIITHMEEIT 1/4 7L 4 Y OREFHEIhTw
722 12X % (Linderman (1877), p.49).

CORER, MEETHHEEILEL, FUVRETE 7AWy FH0E) LIS, AF TR
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NVTHIS7285E, TAY ARV TIE [RRWET S 16%DTLITH0L)] TEIilhb,
S5, HETOEBEOEIGITIE, TAVARFIVIEAF APV IDIENIEHHY, %
B, A3 aflBIZIE6 ~ 8% DT L I 7 ADMIF SN TW/A2DTH S (Linderman (1877), p53)s
CHICETEZHARANDOT AV B EOREE LTI, 29I EORMZEID L, BIE3
(1870) 4EOMAM—IEo [HITHR] ORI D 2. T4bH, TORBEIOA25HSLICIE, [ 2
F 2 ARG REESL S Mk - - -
AT aPEHE PV GREGHEE HHA NV RA/NE]

EdHY (T (2010), pl04), e LT/REREVIEIHZDOD, 2 F T agURI00 FIVAT
A ) J 888105 ~ 106 K OVICHIN 2 B S NTw 5,

DED Xz, AF3 a7 2 ) AU OMPREOEENS, X5 afURITAH LA
DTV ITADPME, BOSWET S, A, 7VRy FOEMO [AF TPV THIA-72
SHIIERENBEET DHECPWMET L] LI RBUIRS>TWEDTH S,

5 PXUAD [&] Five [#] K
KIS, BHEBZBOE) (& FVAENWNTE FIVAEZER N KUK FV-EE FUhisg =i
M) Z & &, TV Ry FDOFH[T00 P73 EBL000 FVIZR LT EIZOoWTHEL LI,
7 A1) A BUFIE, B S (1861~18654F) DA IED 72012, KEOANHAKIE 7)) — 23y
2 (Greenback) | #3847 L7225, [ ) —> 8y 7 (Greenback)] & [&] N, &Rt
BR] Tldadr o EBEESOOIZIE, [4] 38R EIE, 72 B BEBEBIC
LT [&] TOWMZREMNTA-ZE, T4&] 3RBEHNTIEISNAZENZOHHTH S,
Willard, Guinnane and Rosen (1995) 2 &4, 186241 H13H I = 2 — I — Z 3R T [ 4]
Fve [ 7)=uNy | bOF—=") Y736 E 5 LRI, =2 —3—7 OWilliam Streetil
% [Gold Room] &IN5 25255221, [Gold Room] DMBEATEK - EEHBICEE T
EON [HK] b o TEMTZIANLNDTH o720 2O [4] FLE [FY—2 Ny 7]
OZEAEE, 18644E DO — Rl % B X, 18794F F ThiW 72o MDEMZ2 —E & T UL, NEARIET 7
) =3y 27 (Greenback) | &, BITENIZ L ahide 513E, 4] Fyicx L [E6) L,
Wi ix EAAY9 A, Mitchell (1908) ®Appendix® 13 121%, 18624E1H 2> 518784 :12H £ C
O T(HEHZBRL) BH]I 0 (4] Fuvk 79—y 3y 7 ] OGO [Ei- 2l oF—
M EN TS (pp287-338)0 ZDF— ¥ DIRM) & IBEORMIZ, [#]) Fvid 74 Fuv
I L&D MMM LTwad00, MEDT b5 Y ¥ HRET 5 —5T, N—Y =7 TEH
KL L 721864467 -8 H 121, 40BL F (BReZefitiid, 7 11 H ©36.23~35.09) & 72 5 T a7, Zhig,
1) I8BAMEIE, T AU AKEBEROETH Y, I, A TINL U Y H— VAR S
B, HED, BRBEWNEOL-OICEBEOEMTOLBAEKEE [F LA Ny 7] 2%IT LTV,
Nussbaum (1957) 12 X Ui, BERD Y v FE ¥ FTIE, bBEAHEIB T o727 — 23Ny 7 L DTS

Do 722%, BEHILRS TOMRIZE 5T, [0 PSSz ) Lawy, [#Eo%ks] 1B
Ihbheholz (HAGER, pl26).] OTH5,
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M) Fvid [#] Fvo25fbll (ke T285f%) ITid 4 2 &KL T,

1976%E12 7 — NIVREFEFEEZHLZI NV Y - 7Y =R Vi, 19637y F - v a7
Vel iz, 860R—JIIRAE [T 2 HEED 1867 - 19605F (A Monetary History of the
United States 1867-1960)] #F L7z 2 L THHOLNTEY, COFEHDFE2ETIX[ 7)) — Ny
2] o &N TS (Friedman and Schwartz (1963), pp.15-88). 18674E6H KD~ — -
A by 7 OF—% (§13) T, BIHER (7)) — 23y 7 885) 396720005 K| EEs4T % (]
SEEATSR) 298920005 ROV, MEESUTIR ONLEUTER) 40005 RV R DY (FlF> & EEHKEL &)
ZOMoT 2 HREELIR240007 B Ix LT, &81Ik420005 BV (9B, BEBEERE940007 K
W, REEBMPRA480007 V), &RFERESR19000 KV THh -7z, ThbH, MEE7ILI2000 K v

(R MERAT7IR270007 Fv) 12xh L CTEBEE1I610007 Fv (REEMAA670007 Fv) TH -
720 T OAIZ, /NEEE (fractional currency) & LTI1800/7 R ESNTw5 (MEBEMN
MR BOFELZPILL, Bb) OB EFHET 5 % TlE, BEYFEISHERD ) ITMb
NTWDTH5D),

HBHHUZS00H Fv (9 HLRMEEATOON Fv) 1F, @@L LThh bige LTifizfib®
Hiflibn T/ (Friedman and Schwartz (1963), p25). L2 L7Z&d s, REEBMSHRAET
5 15480077 FVIZH L THIE7005 RV TH L b, TV TES TALEL TV
b, TAVAENTOREL [7: 1] ICHELED»-720TH b,

TIT, TRAYOBEAEFNIOWTHEATT S &, 17854, 7 AV A OEHALA [ ML ] 12
EOOLNLELEHI, EEROIMED, LIWEBEHNZ O OTERESN, T4bb, [4#
BEARNLH] 2SR & 7ze L L, 1853 ELIEE, [ ] oamshEx kL, [#1%]
OSEGLEMR I Z5 FVICHIBR L, HFE LoOSRMH GRITEARMH]) [SBITL-0THS (EE

(1990), p.30 K U'p.186). X512, Linderman (1877) 12 XX, 183447 H31H LRI & &
N7-&8KE, ZOAEMECBVTERE SN LT, EEE LToHKRIE, 18534121
S5FVFETICHIRENZ Z LY, TAYAD (H—) ERMHNOEFH BTSN/ TH
5 (p27K Upp.29-31)

Friedman and Schwartz (1963) 2R % &, [£8] &, 4 F) APERMHZHM L Tz
D, HEE OBGRHEANOZINIBWT, [HEAE] LSMTHh -7 (p26), KILM
Eloffie M5 (10945 5/8 £ > b =54XY X (F#EERALUEIOIHAN Y Z)) g2, 1R~
F=48647 FIVCTH o722 &5, MAbkFmiE, 1 FUVRA - RV FEOBBRTIE, 1KY F-486
PRI OENIETES LT/ (Friedman and Schwartz (1963), p59}% O°p.80). Hgltik %
HUCARMIIEE D 7)) — Ny 7 38 T8N A L, WEMOAKRERHED K&, ABI A
bRELC LD, LALAEDS, 18664 I KIERENT 7 — 7 Vs s, BEARIMELNS X
Ikl b, Br Py - Za—3—7HOERT 7iE, #2HH» 585 (HdVvidE

18) 77V — Ny 7 OREFEITEIE, 18644E1 H ™4Jk49000 KV T 5 (Friedman and Schwartz(1963),
p24)o FIEED X 512, ZU—=r8y 7, THIIH, 36.23~35.090K%Z M % fHiF T 5,
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BERD) ICHM S NDICED, BT ) T T—DBBF IV A7 EFE LB LZOTH S

(Friedman and Schwartz (1963), p.26).

Eoetk (4] Fv) & [Z7) =Ny 7] OGOV TIE, Sl L7z Mitchell
(1908) @ Appendix®#51% (pp.287-338) DY) TH Z A%, HWIEAIZIX, 7 A ) & iR T,
itk [4&] FAVERRTHY, [7) =Ny 7] TOZHNFE I Nz0lx L, iR
DAL, MikgE (70— Ny 7] FoRTH Y, [4€] FVTOZIWIZE TV I T7THFw
(Friedman and Schwartz (1963), p.27)

Ebdh, BEAELIH29H (186842 22H), i3/ ME - BH - MAROIANIIH L THEXE
DR DEEZAT 7205, TOEFVEMEZBE LT, [#] FUd (4] FILol3iz70%KE (70%
+3%) THERL, (4] Fvid T#] FLrol43ficfil 2219,

DT, 2072012, 18684tk [4] Fure [#K] FLoRHEkEsfiid s, 9,
WIWG2 AF4AH20H (186945 H31H), Miftid, mBEO%SE (1000M%4) 217> Twd, ZOH
BOI86IE6H 1L, T2%RETH 720D, 8HITIZTE%KIET T, JHIZ12H1T1383%KHELC
oTwb, Thbb, [&] FVid, [#] FLrol3ofs 6H) »51200 (12H) $TTHL
TWbHDTH b,

¥/, BIEHOFETHALALZIIIZ, 7V Ry FH18674EIH ORI [HHI00 L (X F
- FV) 3=2—F—7DI0FVICEYSET L] BEEEERL TS, ZDOIHIFT70%KAETHER
L7z, ZO1867T4%BL TR &, 69%~T75% & ¥ EHMBIREN>720TH 5,

AR, BT TR LA —f8 o [HATHEC] o3 (1870) 4E11H18H (FIEL10H25H)
&, T(AF T aEPE V= ARESHE HHAAFV- - o) AREKE ATt
PV EfvTwb, Mitchell (1908) @7 — % Tix, 18704E11H18HIE, [Z7 V) — Y3y 7 () |
Fvid, 4] Fro8s30%~8889%, T 74bh, 4] F=1125~1133 [#] FLVTH-o7,
COL—MIESWT, AFTIFURI0F V=7 ) AHE (£18) 105~106 KL% [# N
R 5 L, 118~120 FVICh b ARTHE 2 ¥ UE, THATHR] ISR z117 R
WViE, 18704E11H & LTI, ZIZHPEY Tho7zo &b, [HATHR] 121k, (FIE) M10H4
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Abstract
We investigate the effects of reduction in trade cost on industrial location and
welfare in an economy with external economies of scale. We develop a Chamberlinian
agglomeration model with footloose capital, through which we demonstrate that a
reduction in trade cost is likely to lead to industrial agglomeration, which makes a
country with agglomeration better off and one without agglomeration either better or
worse off, depending on the level of trade cost and the degree of external economies

of scale.

Keywords: New economic geography; Agglomeration; Footloose capital, External
economies of scale
JEL classifications: F12; F15; F21; R12

1 Introduction

In the last two decades, the effects of reduction in trade costs on industrial location have been
the focus of study in the field of new economic geography. In the well-known, seminal work
by Krugman (1991), the model, a so-called “core-periphery model,” focuses on agglomeration
in the industrial sector with trade cost, increasing returns to scale, and monopolistically

competitive markets. In the core-periphery model, industrial workers are mobile between
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regions or countries, and the shifting of workers entails a shift in demand and, subsequently,
a shift in firms. He shows that a reduction in trade cost causes drastic agglomeration at the
threshold trade cost level — a “catastrophic result” — even in two countries that are initially
symmetric. Subsequent extensions have provided analytically solvable frameworks (e.g.,
Forslid and Ottaviano, 2003; Pfliiger, 2004) and have addressed economic welfare (e.g., Amiti,
2005; Chalot et al, 2006; Behrens, 2007; Pfliiger and Stidekum, 2008). In their model, a driving
force for agglomeration is the movement of labor, and thus, they presume smooth labor
movement between regions or countries.

In reality, however, there are some regions or countries where the movement of labor is not
so smooth. For example, the United Nations (2011) reports that immigrants comprised 16.8%,
14.2%, and 9.5% of the population in Oceania, Northern America, and EU, respectively. In
contrast, the share of immigrants in Asia is only 1.5%, which implies that the labor movement
in Asia is not smooth. Nonetheless, we have witnessed some agglomeration in Asia, such as in
Shanghai and in Guangzhou.

If the labor movement is not smooth, other factors must work as alternative driving forces
for such agglomeration. A potential factor is the Marshallian externality, that is, external
economies of scale. For example, Lu and Tao (2009) report strong evidence of the positive
role of the external economies of scale in industrial agglomeration in China. Some empirical
studies (e.g., Andretsch and Feldman, 1996; Rosenthal and Stranger, 2001) also support the
notion that external economies of scale are crucial for industrial agglomeration.

In this paper, we propose an analytically solvable framework to investigate industrial
location in regions or countries without smooth labor movement. We incorporate external
economies of scale into the “footloose capital model” by Martin and Rogers (1995)." We
consider the agricultural and manufacturing sectors in two countries that are initially
symmetric. In the former sector, a homogeneous good is produced using only labor under a
constant returns to scale technology, the market is perfectly competitive, and no trade costs
are necessary. In the latter sector, differentiated goods are produced using labor and capital
under an increasing returns to scale technology with external economies of scale. The market
is monopolistically competitive, and iceberg trade costs must be incurred when the good is
traded. Capital is mobile between the countries, and therefore, international distribution of
capital and industrial location are endogenously determined in our model. Further, we focus
on changes in welfare of these countries via industrial location.

1) Borck et al. (2012) also extend the “footloose-capital model” and examine industrial location and
welfare under a subsidy game with intra-sectional and intersectional externalities. Their focus is
mainly on the effect of the subsidy game on industrial location, which is quite different from our
motivation.
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Under this setup, we obtain the following results: With respect to industrial location,
a reduction in trade cost is likely to cause agglomeration in the manufacturing sector

(Proposition 1). In particular, if the trade cost becomes lower than the threshold level,
drastic agglomeration occurs. That is, the “catastrophic” agglomeration, such as that in the
core-periphery model, is obtained in our analytically solvable framework.

With respect to welfare, the country with agglomeration becomes unambiguously better
off, whereas the country without agglomeration may become either better off or worse off
(Proposition 2). This result implies that agglomeration may or may not be Pareto-improving.
The above results are obtained depending on the level of initial trade cost and on the degree

of external economies of scale.

Finally, we discuss how this paper relates to existing studies in the new economic
geography. As we have already stated, we apply the “footloose capital model” in this paper
and propose an analytically solvable framework to investigate industrial location and economic
welfare in the regions or countries without smooth labor movement. Of the existing studies,
Krugman and Venables (1995) is the one most closely related to ours. They consider an
input-output linkage, which is a sort of Marshallian externality, as an agglomerative force.
In their model, differentiated manufactured goods are used as intermediate inputs and
consumption is denoted as final goods. Agglomeration creates forward and backward linkages
in the economy. Under the model with this property, they show that agglomeration is not
Pareto-improving. The result is based on a numerical simulation because of low tractability
of the model. Although we also include the Marshallian externality — external economies of
scale — as a driving force, we analytically demonstrate that agglomeration may or may not be
Pareto-improving.

The rest of this paper is organized as follows. Section 2 proposes the basic model. Section 3
considers the short-run equilibrium and clarifies some characteristics of this economy. Section
4 derives the long-run equilibrium and examines the effects of a reduction in trade cost on

industrial location and welfare. Section 5 briefly concludes the paper.

2 The Model

The economy is composed of two countries, home and foreign (denoted by an asterisk); two
sectors, agriculture and manufacturing; and two factors of production, labor and capital.

In the agricultural sector, a homogeneous good is produced using only labor under a
constant returns to scale technology. The market is perfectly competitive. No trade costs

are necessary when the good is traded between countries. In what follows, we treat the
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agricultural good as the numeraire.

In the manufacturing sector, differentiated goods are produced using labor and capital
under an increasing returns to scale technology. The market is monopolistically competitive.
An iceberg trade cost must be incurred when the manufacturing good is traded. We assume
that the iceberg trade cost from home to foreign is the same as that from foreign to home.

Labor is mobile between these sectors, but immobile between countries. Capital owners are
also immobile, while capital is mobile between countries.” Capital moves to the country with
the higher reward. All capital rewards are repatriated to the country that the capital owners
inhabit.

The home and foreign countries are assumed to be symmetric on labor endowment and the
number of capital owners, preferences and production technology. With respect to labor, each
country is endowed with L units. With respect to capital, the overall economy is endowed
with K units.

In the following, we provide some detail explanations of preferences, and production

technology. From symmetry, we focus only on the home country.

2.1 Consumption

Consumers in the home country have a common Cobb-Douglas utility function:

U=ClCi™ 0<p<l,

noo,_ n* o1 =1 (1)
0 0

where C); and C, are the consumption of the aggregate of varieties of the manufacturing

goods and that of the agricultural good, respectively; ¢ and ¢* are the indices of the
manufacturing good produced in the home and foreign countries, respectively; » and »*
are the number of home and foreign varieties, respectively; u is the share of expenditure
on manufacturing aggregates, and 0 (>1) is the constant elasticity of substitution between
manufacturing varieties.

Under utility function (1), we obtain the following demand functions for varieties 7 and * of

the manufacturing good, ¢; and ¢,

2) For analytical simplicity, we assume no trade costs must be incurred when capital moves between
countries in our model. Yamamoto (2008) focuses on the role of trade costs for capital movement.
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c = pi_"GU_l,uI, (2)

civ = (Tp) 7 G771l (3)

where p; and p; are the respective prices of varieties 7 and ¢* set by the home and foreign

firms, 7 >1 is the iceberg trade cost,

*

G = (/ p}_”di—i—/ (Tpi*)l_a dz’) . (4)
0 0

is a price index on the manufacturing aggregates, and 7 is consumers’ income. We also obtain

the demand function for agricultural goods, C4,=(1— u)I, from equation (1).

2.2 Production

In the agricultural sector, we assume that a unit of labor is necessary for a unit of production.
On the other hand, labor and capital are assumed to be required for production in the
manufacturing sector. The manufacturing sector is subject to external economies of scale,
which is modeled by considering technology such that an increase in the number of firms
reduces the requirements of both labor and capital. In our model, we consider technology
such that labor is used for the marginal requirement, while capital is used for the fixed
requirement. Let B(n) and F(n), respectively, be the marginal labor requirement and the

fixed capital requirement to produce g, B(nz) and F(n) are given by

1

B(n) = (1——> n?, B>0, (5)
o

Fn)=n"", 0<vy<l1, (6)

where f and y are parameters expressing external economies of scale on the marginal
requirement and the fixed requirement, respectively. Note that an increase in the number of

varieties, #, reduces B(x) and F(n).

3 Short-run Equilibrium

Before analyzing industrial location and economic welfare, let us consider the short-run
equilibrium without international capital movement to clarify the working of the model, in

particular, the mechanism to determine the rental rate. We focus on the situation where the
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amount of capital employed in each country is fixed at this moment. In the following analysis,
we confine our attention to the situation where both countries produce agricultural goods and

open their goods markets.”

3.1 Derivation of the equilibrium

Let K and K* be the amounts of capital employed in the home and foreign countries,
respectively. Note that K and K* do not correspond to the capital owned by the home and
foreign countries. From equation (6), we obtain the equilibrium number of varieties in the

short-run as

n=Km and n*=K*T7. (7)

The agricultural good is the numeraire, so wage rate becomes unity in the equilibrium.

Then, using equations (5) and (6), the profit for the firm producing variety ¢ is organized as
T, = pig; — B(n)g; — rF(n), (8)

where ¢; is the output for variety 7, and w and » are the wage and rental rates, respectively, in

the home country. From equation (8), the first-order condition for profit maximization is

Di (1 — l) — B(n) = 0. (9)

g

Since free entry and exit are allowed, firms’ profits are zero. Setting equation (8) to be zero,

we obtain
1
rF(n) = —piq:. (10)
o
Using equations (5), (7), and (9), we obtain
__8 e B
pi=K ™ and ps=K"T>. 1

From equations (6), (7), and (11), the zero-profit condition (10) yields

By B=—y
¢ =0cK™r and ¢-=0cK"™r". 12

From demand functions (2) and (3), the world demand for variety i, d; is expressed as

follows:

3) Rigidly, the agricultural good is produced in both countries if u ( 0 —1)/2( 0 — u) <1 is satisfied.
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di =c; +7¢f = pp;° (GT 1 + 777G ) 13)

Now, let us introduce parameter § =1{( o —1) f + y}/(1— y) to express the degree of external
economies of scale. Notice that 96 /0> 0 and 96 /0y > 0 hold. Using parameter # and
substituting equation (11) into equation (4), we have the price indices in the home and

foreign countries as

G = (K1+0 + Tlfo'K*l-f—G)ﬁ’ (14)

G — (T1—0K1+0 + K*1+9)ﬁ' (15

Then, substituting equations (11), (14), and (15) into equation (13), the demands for

varieties ¢ and ¢* are expressed by

di = pKiS ! T )
i = H ! Kl—l—@ + Tl—aK*1+9 + 71—0K1+9 + K*1+9 ’ 16

d* _ K*lﬂfa 7_1—0']' T*
i H K K1+9 + Tl—oK*1+9 + Tl—aKl—l—@ + K*l"re ' (17>

We now focus on consumers’ income. From equation (10), the world capital income
rK+7r*K* is equivalent to 1/0 of the value of the manufacturing aggregates. Since the total
consumption of the manufacturing goods is given by u(/+I*), the following relation holds in

the equilibrium:
r K+ K =214 1), 19
o

Total income consists of labor income and capital income, i.e., [+I*=L+L*+rK+r*K*. Then,
using equation (18), we obtain
o(L+ L*
I1+71" = g (19
o—u
Substituting equation (19) back into equation (18), the total capital income becomes a function
of the labor income:

L+ L*
rK +r*K* = M. 20

o—p
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Let A be the share of capital in the home country. Thus, K= A K and K*=(1— 1)K. Here, we
assume that the world capital endowment is owned equally by all capital owners along the
lines of Baldwin et al. (2003). This implies that half of the capital employed in each country
belongs to the home country’s owners, regardless of A.In view of this and using equation (20),
the capital income in each country is expressed as u(L+L*)/2(0 — u). Therefore, we obtain

the home and foreign incomes as follows:

o(L+ L*) o(L+ L*)
—~ 2 and I"=L"+ """
2(0 —p) 2(0 —p)

Since the two countries are symmetric, equation (21) shows that I=71*= uL/(0— u).

I =L+

Finally, we derive the equilibrium rental rates. From equations (12), (16), and (17), we

obtain the equilibrium rental rates as

_ HP e 1 Ll-o
"= 7)\ ()\1+9 + 7—1*0<1 _ )\)1+9 + 7—170)\1+9 + (1 . )\)1+9) 5 22

l1—0o
* np 2] T 1
T ?(1 B )\) ()\1+0 + 7—1—0(1 _ )\)1+6 + Tl=0o \1+6 + (1 _ )\)1+9> ) @3

where p = I/K.

3.2 Forces at work

Now, let us clarify the agglomerative and dispersive forces in our model. We focus on two
features of the model: external economies of scale and the market-crowding effect.

(i) External economies of scale

Because of external economies of scale, an increase in variety through capital inflow leads to
declines in the marginal labor requirement, B(n), and the fixed capital requirement, F(n),
in the manufacturing sector. Such declines affect the levels of the equilibrium rental rates
derived in equations (22) and (23). From equation (10) and the market equilibrium condition

¢; = d;, we obtain

@9

Then, a decrease in F(n) raises the rental rate, supposing that price and demand are fixed.
Further, a decrease in B(#) raises the numerator in equation (24) and thus raises the rental

rate. From equation (9), a decrease in B(n) lowers p;. However, since the price elasticity of
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demand 0O is greater than one, the decline in price increases the revenue p;d;.

In sum, the rental rate becomes higher in a country as more capital is employed (ie, A is
greater) for the given price indices. Therefore, the external economies of scale work as an
agglomerative force.

(ii) Market-crowding effect

Since trade cost works as a trade barrier, competition is partly localized. When a firm moves
from the foreign country to the home country through the movement of capital, competition
in the home country becomes more severe, while competition in the foreign country becomes
less severe. Then, capital flow from the foreign country to the home country shifts the home
demand function for each variety downward through the increase in the number of firms in
the home country.5)

Without external economies of scale, such a downward-shift in demand lowers the relative
rental rate.”’ Therefore, the market-crowding effect works as a dispersive force. Note that this

effect declines as trade cost becomes lower.

4 Long-run Equilibrium

In this section, we analyze the long-run equilibrium entailing international capital movement.
In particular, we focus on the effect of a reduction in trade cost on industrial location and
welfare in the long-run equilibrium.

Capital moves to a country that offers a higher reward. With respect to the movement of

capital, we consider the following adjustment process:
A=A(r—r"), @5

with A(0) =0and A'(-)>0.

4.1 Industrial location

First, we focus on industrial location. Since the two countries are identical in all respects, the
symmetric distribution of capital among countries always gives one of the long-run equilibria.
In subsequent analyses, we assume that the economy is initially in this symmetric equilibrium.
Then, if changes occur in the countries, for example, if unilateral FDI-attracting policies are
implemented in one of the countries, then will this symmetric equilibrium remain stable?

4) The effect through the external economies of scale corresponds to A’ and (1- 4)? in equations
(22) and (23).

5) This is also called the “local-competition effect.” For details, see Baldwin et al. (2003).

6) This effect is expressed as t in the numerator in equations (22) and (23).
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Examining the stability of the equilibrium, we can conjecture about the pattern of industrial
location.
Under adjustment process (25), we focus on the difference in rental rates between the

home and foreign countries. Equations (22) and (23) derive

. % )\9 o 7_1—0'<]_ . )\)0 N 7.1—0')\9 o (1 o )\)9
o o 21+ +7.1—a(1 _ )\)1+9 Tl-o\1+0 (1 _ /\)1+0 :

r—r 26
From equation (26), we obtain the following result on the stability of the symmetric
equilibrium.

Proposition 1

If the trade cost t is greater than the threshold value of the trade cost T, them the symmetric

equilibrium is stable; otherwise, the symmetric equilibrium is unstable where
_2
l1—0o
F= (\/1 Iy \/5) . o
Proof. See Appendix A. n

Proposition 1 states that the symmetric equilibrium may or may not be stable, depending on
the level of trade cost. This implies that agglomeration occurs in the manufacturing sector as

trade liberalization proceeds.

r—r¥* r—r¥*
2o0p/c 2op/c
0 /—k <+ A e A
1/2\/ 1 O l
2ap/oc 2ap/o
Figure 1 (a) : the case of 7>7 Figure 1 (b) : the case of 7<7
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Figure 1 depicts the values of the difference in the rental rate, »— 7% for the share of
capital in the home country, 2.7 Figure 1 (a) is realized if the trade cost 7 is higher than
the threshold value 7, and the symmetric equilibrium (e, A=1/2) is stable in this case. In
contrast, Figure 1 (b) illustrates the situation where the trade cost t is lower than 7, and
the symmetric equilibrium is unstable. As we see from these figures, when 7 is lower than
7, the manufacturing production is agglomerated to either of the countries; that is, all of the
manufacturing productions are conducted in one country (ie, an industrialized country) and
the other country specializes in the agricultural production (i.e. an agricultural country).

Let us explain the reason for the result using the two features of the model stated in Section 3.
Recall that the external economies of scale work as an agglomerative force, while the market-
crowding effect works as a dispersive force. These two effects balance at T = 7. As the trade
cost T becomes lower, the market-crowding effect becomes smaller. If 7 is less than 7, the
agglomerative force via the external economies of scale outweighs the dispersive force via the

market-crowding effect. Therefore, the symmetric equilibrium can be unstable.

4.2 Welfare

On the basis of industrial location, we examine the effects of the reduction in trade cost on
welfare. In the following analysis, without loss of generality, we regard the home and foreign
countries as the industrialized and agricultural countries, respectively.

The indirect utility function in the home country is given by V=u* (1 - u )} “G “I As
shown in equation (21), the home income is independent of A and . Thus, it is sufficient
to focus on the change in the price indices to clarify the effect of a decline in trade cost on
welfare. Further, since we have K= 1 K and K*=(1- 1)K, equations (14) and (15) are

rewritten as

G= (K™)™7  and G = (R"*%) 77, e

respectively, where
v= AT (1 - )M and 29
U* = 7_1—0/\1+0 + (1 . )\)14—9. 30)

From equation (28), an increase in v leads to a decrease in G, and vice versa. The same

mechanism also holds between »* and G*. We thus use v and v* as indices expressing utility

7) Figure 1 captures the global behavior of the function »—7* which can be derived in an algebraic
manner. The details are available upon request to the authors.

— 5l — 11



HAbEBeR ARV Ak 1837

in the home and foreign countries, respectively.
From equations (29) and (30), the values of v and v* at the symmetric equilibrium (e, 1

=1/2) are given by

. 147t 81
,U|)\:% =v |)\:% = 21+9 )

and those at the agglomeration (i.e, 1 =1) are given by

vy, =1 and 32

l—0o

Vo, =T 83

From (32) and (33), we find that welfare in the industrialized country is unambiguously
higher than in the agricultural country. This is because the agricultural country must incur
a trade cost for all manufacturing products, and purchase them at a higher price than the
industrialized country. Moreover, comparing equation (31) with equations (32) and (33), we
obtain the following results.

Proposition 2

(i) Agglomeration unambiguously increases welfare in the industrialized country.

(i) If 0<86 holds and 7 is in the neighborhood of 7, then agglomeration decreases welfare
in the agricultural country, while if 6 >0 holds, then agglomeration increases welfare in the
agricultural country, where 0 is the threshold degree of external economies of scale such that

welfare in the agricultural country is unchanged before and after agglomeration.

B N
v,V v,V

T T

Figure 2 (a) : the case of 6 <6 ) —
Figure 2 (b) : the case of <6
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Proof. See Appendix B. n

Proposition 2 shows that external economies of scale are critical for the welfare effect of
the reduction in trade cost. In particular, if external economies of scale are enough large,
agglomeration makes both countries better off.

Figure 2 depicts the relationship between each country’s utility level and trade cost. Figure
2 (a) illustrates the case for a small 8, while Figure 2 (b) illustrates the case for a large 6.
Curves DE, AB, and AC express equations (31), (32), and (33), respectively. If 7 >7, both
countries’ utility levels are shown by DE, and if t < 7, the industrialized home country’s utility
level is shown by AB and the agricultural foreign country’s is shown by AC.

As the figure clearly indicates, the home utility level, and thus home welfare, is increased
by agglomeration. Compared with the home country, foreign welfare is somewhat complex. In
the case of Figure 2 (a), the foreign country may lower its own utility level by specializing in
agricultural production. In contrast, in the case of Figure 2 (b), the foreign country raises its
own utility level by specializing in agricultural production.

The intuition behind the results is as follows. Agglomeration of manufacturing production
increases the number of varieties and lowers the price of manufacturing goods, which is
welfare enhancing for both countries. However, for the agricultural country, agglomeration
provides another effect: the burden of trade cost. This is disadvantageous to the agricultural
country because it imports all manufacturing goods. Recall that 6 is the parameter
expressing the degree of external economies of scale, as stated in Section 3. If 8 is small, the
negative effect from the trade cost outweighs the positive effect from agglomeration, and
vice versa. Therefore, if the degree of external economies of scale is lower (resp. higher),
agglomeration causes foreign utility and welfare to deteriorate (resp. ameliorate). In contrast,

the industrialized country enjoys the fruits of agglomeration.

5 Concluding Remarks

We have investigated the effect of a reduction in trade cost on industrial location and welfare
in an economy with external economies of scale. We have proposed an analytically-solvable
model concerning industrial location without losing accumulative agglomerative force, and
have investigated the change in welfare when agglomeration occurs.

With respect to industrial location, we have shown that a reduction in trade cost is likely
to lead to agglomeration. With respect to welfare, we have demonstrated that agglomeration

makes a country unambiguously better off, whereas a country without agglomeration may
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become either better off or worse off depending on the degree of external economies of scale.
This result implies that agglomeration may or may not be Pareto-improving.

In this paper, we have focused on industrial location and welfare in two symmetric
countries. It is expected that some asymmetries, such as differences in production costs or
degree of external economies of scale, will provide more realistic and interesting results. We

would like to analyze these factors in our future research.

Appendix A: Proof of Proposition 1
Evaluating at the symmetric equilibrium, we find the value of 7 such that the partial
derivative of equation (26) with respect to A is zero. Partially differentiating equation (26)

with respect to A, we obtain
o 8(7’ . T‘*> _s )\9—1 + Tl—a(l _ )\)0—1 7_1—0)\9—1 4 (1 _ )\)9—1
L EN - A0 1 7.170(1 _ )\)1+9 Tl-o\1+0 1 (1 _ )\)1+9
)\9 o 7_1—0(1 o )\)9 2 7_1—0)\0 o (1 o )\)0 2
— (1
104 (wrrmri ) * ( )

)\1—1-0 + 7—1—0 )\)1+9 7—1—0'A1+9 + (1 _ )\>1+9

+

Evaluating it at the symmetric equilibrium, we obtain

i@(r — ")
pp O

It follows that

o Jr—r* =
L N T
pp 0N |1
2
Then, if the trade cost 7t goes below 7, the symmetric equilibrium becomes unstable. ]

Appendix B: Proof of Proposition 2
Statement (i) on home utility is straightforward from equations (31) and (32) because 7> 1
and 0 > 1.

We now prove statement (i) on foreign utility. As shown in Proposition 1, agglomeration

(resp. dispersion) occurs if 1< 7 (resp. 1 > 7).

Let vj and v be the foreign utility levels under dispersion and agglomeration, respectively.
Note that v} and v} are given by equations (31) and (33). We consider the difference
between these utilities, vy— v]. Define T as the trade cost level such that vy — wv] =0. Since

(v — v .21 <0and §(vi—0v))/81 > 0, we find that
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< ~ * < ok
7';7' = UO;/UI'

Whether agglomeration increases or decreases foreign utility levels depends on the levels of

the trade costs 7 and 7. That is,

<

al

Case (a): For7 <7, wuvi>0vf if 7T<7
vy <vy i 7<7T<T, and
Case (b):  For 7 <7, v} <of.

We thus see that vg is greater than v only if 7 is less than 7 and 7 is close to 7.

We then consider the relationship between 7 and 7. Letting ¢ = 7177,

FST e 9(0) Z6(0), (B1)

where ¢ =7'77 and ¢ =7'"7. Equations (31) and (33) yield

; 1
o0 = g1 (B2)
Then, from equations (27) and (B2), we obtain
- _ 1+60—+/6(1+0)
)= ¢(f) < In Z fln2. (B3)
?0) < ¢(6) <1+29—2 01+0)) =

Let us define the LHS in (B3) as w (68 ), which is a strictly increasing and convex function
satisfying limy oy’ (8) = o and limy_.. ' (8 ) = 0. In this case, there exists a unique @

satisfying (B3) with equality, and the following relationship holds:

PO)Z0m2 & G20 By
From (B1), (B3), and (B4), we obtain
FET e 90)Z40) & 020
Therefore, Case (a) holds if # < 6 and Case (b) holds if 6 < 4. u

— 55 — 15



HAbEBeR ARV Ak 1837

References

(1]

[2]

(3]

(4]

[5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

16

Amiti, M., 2005. Location of vertically linked industries: agglomeration versus
comparative advantage, European Economic Review 49, 809-832.

Audretsch, D.B. and Feldman, M.P., 1996. R&D Spillovers and the Geography of
Innovation and Production, American Economic Review 86, 630-640.

Baldwin, R., Forslid, R, Matin, P., Ottaviano, G., and Robert-Nicoud, F., 2003. Economic
Geography and Public Policy. Princeton, NJ: Princeton University Press.

Behrens, K., Gaigne, C., Ottaviano, G., and Thisse, J-F., 2007. Countries, regions and
trade: On the welfare impacts of economic integration. European Economic Review 51,
1277-1301.

Borck, R., Koh, H-J., and Pfliiger, M. 2012, Inefficient Lock-in and Subsidy competition.
International Economic Review 53, 1179-1204.

Chalot, S., Gaigne, C., Robert-Nicoud, F., and Thisse, J-F., 2006. Agglomeration and
welfare: The core-periphery model in the light of Bentham, Kaldor, and Rawls. Journal
of Public Economics 90, 325-347.

Forslid, R. and Ottaviano G., 2003. An analytically solvable core-periphery model, Journal
of Economic Geography 3, 229-240.

Krugman, P.R, 1991. Increasing returns and economic geography, Journal of Political
Economy 99, 483-499.

Krugman, PR, and Venables, A.J., 1995. Globalization and the inequality of nations,
Quarterly Journal of Economics 110, 857-880.

Lu, J., and Tao, Z., 2009. Trends and determinants of China’s industrial agglomeration,
Journal of Urban Economics 65, 167-180.

Martin, P., and Rogers, C.A., 1995. Industrial location and public infrastructure, Journal
of International Economics 39, 335-351.

Pfliger, M. 2004. A simple, analytically solvable, Chamberlinian agglomeration model.
Regional Science and Urban Economics 34, 565-573.

Pfliger, M. and Studekum, J., 2008. Integration, agglomeration and welfare, Journal of
Urban Economics, 63, 544-566.

Rosenthal, S.S., and Strange, W.C., 2001. Industrial location and public infrastructure,
Journal of Urban Economics 50, 191-229.

United Nations, Department of Economic and Social Affairs, Population Division. 2011.
International Migration Report 2009: A Global Assessment, The United Nations.
Yamamoto, K. 2008. Location of industry, market size, and imperfect international

capital mobility. Regional Science and Urban Economics 38, 518-532.



A Wavelet Analysis of Output Fluctuations in the
Japanese Economy*

Yoshito Funashima

Abstract
Though the Japanese economy has hitherto repeated the business cycle in the postwar
era, the phases change over time. This paper uses wavelet analysis to identify the
causes of output growth volatility in terms of final uses of GDP. In nearly half a
century, it is shown that time-varying characteristics for output growth volatility
are not uniform across frequencies. We demonstrate that domestic demand and its
constituents account for much of these phenomena. Especially at business cycle
frequencies, discretionary fiscal policies are shown to mitigate output fluctuations to
some extent. Only in the recent Great Recession, external demand has a significant
impact on the aggregate economy at business cycle frequencies as well as at higher
frequencies, to the extent even of entailing the largest decline in output in the postwar
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1 Introduction

The business cycle results from a variety of causes, and the extent to which output growth
fluctuates in short-run is time-dependent. There is a large body of research exploring how
the business cycle occurs. As is well known, for example, a marked decline in the volatility
of output growth is observed in many industrialized countries. In the U.S. case, as studied in
McConnell and Perez-Quiros (2000) and many others, the volatility of real output growth has
declined dramatically from around the mid-1980s to the recent financial crisis and subsequent
Great Recession. This lower volatility is now commonly referred to as the Great Moderation,
and many authors provided numerous explanations for its cause, famous examples of which
include good luck, good policy, and good practices.1>

In the Japanese case, Kimura and Shiotani (2009) used an approximate bandpass filter
developed by Baxter and King (1999) to decompose the month-to-month variance in output
growth by frequency and characterized the changing volatility at different frequencies.
Their results are consistent with good practices hypothesis as the explanation for the decline
in output fluctuations in the 1980s. In particular, they reported such a structural break at
business cycle frequencies. More recently, Ko and Murase (2013) employed a time-varying
vector autoregression model and showed that technology shocks yield the output volatility.

In this paper, we trace the source of the changing volatility of quarter-to-quarter fluctuations
in Japanese output growth to the principal components of demand side (ie. final uses of
GDP). In relation to the above good policy hypothesis, an empirical evaluation of fiscal policy is
conducted.? While our empirical strategy is quite straightforward in the sense that we make a
simple comparison between the volatility of GDP growth and that of the demand components,
the frequency-domain perspective is introduced in order to distinguish fluctuations at business
cycle frequencies as in Kimura and Shiotani (2009). We further assume that the volatility
evolves over time at each periodic component of economic variables. To do this, we utilize a
wavelet tool, the wavelet power spectrum, thereby identifying both changes over time and
differences across frequencies in economic variables within a unified framework. As Aguiar-
Conraria and Soares (2013) apply in the US. case, the wavelet power spectrum is particularly

well suited to study business fluctuations and can be easily adapted to consider the time-

1) See, e.g., Stock and Watson (2002) and Ahmed et al. (2004) for good luck hypothesis, Clarida et
al. (2000) and Primiceri (2005) for good monetary policies, and McConnell and Perez-Quiros (2000)
for good practices.

2) See, e.g., Miyao (2000) for an empirical analysis of the Japanese traditional monetary policy, and
Honda (2014) for the nontraditional monetary policy.



A Wavelet Analysis of Output Fluctuations in the Japanese Economy

varying features at each periodic component.”

We find that time-varying characteristics for output growth volatility are not uniform
across frequencies in nearly half a century. For example, the results reveal that the output
growth is moderated twice in nearly half a century, but such phenomena occurred at different
frequencies whose range is narrower than that of typical business cycle frequencies. While it
is difficult to conclusively pinpoint the causes of business fluctuations, we demonstrate that
domestic demand and its constituents account for much of the variability of output growth.
Specifically, whereas private consumption is shown to be relatively stable and not to be
the chief cause of output fluctuations, private investment is shown to be relevant to output
fluctuations. Especially at business cycle frequencies, discretionary fiscal policies are shown
to stabilize output fluctuations to some extent. Only in the recent Great Recession, external
demand has a significant impact on the aggregate economy at business cycle frequencies as
well as at higher frequencies, to the extent even of entailing the largest decline in output in
the postwar period.

The outline of the paper is as follows. In Section 2 we summarize the wavelet method used
in the analysis. After providing a detailed look at the changing volatility of output growth,
in Section 3 we analyze the causes of output fluctuations in terms of final uses of GDP and

present the results. Section 4 offers a brief conclusion and suggestions for further work.

2 Wavelet Method

In this section we outline the wavelet approach that we use to analyze the output volatility
in time-frequency space. When explaining the features of the wavelet analysis, it is useful
to begin by seeing the essence of the Fourier analysis that is widely utilized in conventional
works in economics. Even in the business cycle literature, the Fourier spectral analysis is
widely applied and can be found in Granger (1966), King and Watson (1996), and others.

Given a time series x(#), the Fourier transform is expressed as follows:
o0
Fplw) = / x(t)e “idt,
— 00

where 7=+/—1 is the imaginary unit, w is the angular frequency that is related to the common

frequency f, such that f =ﬁ, and the units for w are radians per unit time. Noting Euler’s

3) To the best of my knowledge, in the business cycle literature, the wavelet analysis was initially
applied by Raihan et al. (2005). Subsequently, multiple applications are provided by, e.g., Yogo (2008),
Aguiar-Conraria and Soares (2011) and Rua (2013).
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formula

e = cos (wt) + isin (wt),

one can understand that each periodic component of the time series is assumed to be
formulated as trigonometric function in the Fourier transform. In the Fourier framework,
therefore, we are not able to capture changes over time in each frequency.

Incidentally, an ideal band-pass filter, which isolates only frequencies in the ranges w
» < lw| < w,, is implemented as follows. Supposing the conventional interval of the angular
frequency, — 7 < w < 7, the extracted periodic components x?(¢) are found by the inverse

Fourier transform

1 [" .
Bty = — B(w) Fyp(w) e dw,
2 J_
where
B(w) = 1 for w € [w,wp]U[—wp, —wil,

= (0 otherwise.

Likewise, the basic procedure of the other filters, such as low-pass and high-pass filters, are
carried out in a similar manner by setting B(w) depending on the interest of frequencies.

The amplitude of the Fourier transform yields the power spectrum
2
PSi(w) = [Fp(w)]”,

which depends only on the angular frequency, due to the above feature of the Fourier
transform. The power spectrum provides useful information about how much of each periodic
component exists in the time series, but on the other hand, it contains no information about
how each periodic component changes over time. Contrastingly, as can be seen below, the
wavelet transform enables a more flexible approach.

We now turn to the wavelet framework. In line with recent studies that apply the wavelet
analysis to economics, such as Aguiar-Conraria et al. (2012), Caraiani (2012), and Rua (2012),
we consider the continuous wavelet transform. The continuous wavelet transform of the time

series 2(¢) for a mother wavelet  is given by:

We(r,s) = /oox(t)@/;*<t_7—>dt, 5, 7€ R,s#0,

oc S
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where

Jrat) = j?w (=),

s is the scaling factor that determines the length of the wavelet, 7 is the translation parameter
that represents its location, and asterisk denotes complex conjugation.

For the purpose of performing the analysis, the mother wavelet must be specified. If we
consider the most commonly used mother wavelet of the complex-valued wavelets, the called

Morlet wavelet

. 2 2
Yun(t) = (et = el o0/
. _ 2
~ g VAgote /2 for g > 5,

then it is easy to see the relationship between frequencies f and the scaling factor s such that

f =1/s under the condition w,=6=2nr. Another advantage of choosing the Morlet wavelet
is that it has optimal joint time-frequency concentration. For these reasons, we assume the
Morlet wavelet and w,=6 as in Aguiar-Conraria et al. (2012).

Unlike the Fourier analysis, the wavelet methodology is quite flexible since the wave is
within a Gaussian envelope. When we are interested in high frequency features, the wavelet
can be localized by making the scaling factor smaller, and vice versa. Further, we are able
to capture time-varying behavior of the time series by changing the value of the translation
parameter.

In analogy with the Fourier case, the amplitude of the wavelet transform provides a useful
tool for measuring the contribution to the variance of the series x(¢#) around each time and

frequency. That is, one can define the wavelet power spectrum as
2
WPSy(r,s) = |Wa(r,s)|".

In contrast to the Fourier power spectrum, W PSy(7,s) indicates how the strength of the

time series x(¢) is distributed not only across frequencies but also over time.

3 Empirical Results

The data used are quarterly observations in the period from 1955:3 to 2010:1. We obtained all
data from the website of the Cabinet Office for the Government of Japan. All the series are sea-

4) The other properties of the Morlet wavelet are mentioned in Aguiar-Conraria and Soares (2013).
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sonally adjusted and constructed by linking the System of National Accounts 1968 (68SNA)
with the System of National Accounts 1993 (93SNA). We used quarterly growth rate in real
terms. In all our numerical computations for the above-mentioned wavelet measures, we used
ASToolbox provided by Luis Aguiar-Conraria and Maria Joana Soares.

At this point, before detailing our wavelet results, we define the range of business cycle
frequencies. Though, among others, the well-cited papers by Baxter and King (1999) and
Christiano and Fitzgerald (2003) consider business cycles as periodic components whose fre-
quencies lie in the range from 1.5 to 8 years per cycle, the period of oscillation is based on the
U.S. business cycles. Since our interest here is in the Japanese economy, we adopt the definition
of business cycles on the basis of the “date of business cycles” by the Cabinet Office for the
Government of Japan. To the extent that our sample period is concerned, according to this
definition, the range of the Japanese business cycles is approximately between 2.5 and 7 years.

Hence, we consider the business cycle frequency band as 2.5-7 years.

3.1 Identifying Output Fluctuations across Time and Frequencies
Prior to disaggregated analyses for final uses of GDP, we characterize changes in the process for
Japanese output growth in the postwar era. Our wavelet approach is demonstrated in Figure 1.
The upper panel plots real GDP growth, and the lower panel plots the wavelet power spectrum
in the time-frequency space. Note that the vertical axis in the lower panel corresponds to the
frequency, but it is converted to time units (years). To assess the statistical significance of the
wavelet power spectrum, Monte Carlo simulations are performed, such that the surrogate series
are constructed by a fitted ARMA (1,1) model with errors from a Gaussian distribution.

Disregarding all frequencies outside business cycle frequencies, from a simple visual inspection
of Figure 1, we first notice that there are two highly-volatile periods, both of which are sta-
tistically significant at the 0.05 level. The first volatile period is located in the early 1970s and
corresponds to the period including the first oil crisis in 1973. It should be noted that the abrupt
economic slowdown precipitated by the first oil crisis in 1973 is reflected in the significant re-
gion where the cycle is between a half and 1 year. These increased volatility is consistent with
the results of Gallegati and Gallegati (2007), who find that volatility in the 1970s increases in the
G-7 industrialized countries. They moreover show that such increases in the 1970s are caused
not by country-specific shocks but by common disturbances hitting the international economy,
probably due to the oil shocks.

While it is under the effect of the cone of influence for the most part, the second volatile
period is the recent Great Recession in the late 2000s. From the upper panel, the peak-to-trough

fall in output growth is shown to be one of the largest in the postwar era. It is noteworthy that
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Figure 1: GDP

Notes: The lower panel plots the wavelet power spectrum, which ranges from blue (low power)to red (high
power). The thick and thin black contours respectively stand for the 5% and 10% significance levels. The
white lines represent the maxima of the wavelet power spectrum and the black line represents the cone
of influence.

there is an important difference between these two significant regions: that is, the significant
region of the first highly-volatile period is larger than that of the second period. More specifi-
cally, whereas the significant power ranges only at 3-4 years in the former case, it does at all
business cycle frequencies in the latter case. This aspect can be a key factor when identifying
the causes of the increased volatility.

Conversely, from the low power regions of Figure 1, one can see that the real output growth
is moderated at business cycle frequencies from the late 1970s to the mid-2000s in the postwar
era. If higher frequencies as well as business cycle frequencies are taken into account, as Ko and
Murase (2013) state, we detect the timing of the Great Moderation in the Japanese economy
in two subsample periods: from the late 1970s to the early 1980s and from the 1990s to the mid-
2000s. In other words, except for the late 1980s, there is no significant region at the 0.05 level
in the period from the late 1970s through the mid-2000s. It is certainly true that the economy
is markedly less volatile in these subsamples than in prior periods, but we find that these two
moderation phenomena differ by frequency. The first moderation occurs at all business cycle
frequencies, but on the other hand, the wavelet power spectrum shows a few spikes (albeit

without any significant region) at business cycle frequencies in the second moderation.
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3.2 Sources of Output Fluctuations

In our next step, we search for the causes of the changing output volatility in terms of disaggre-
gated demand components of GDP. The preceding subsection identifies volatile and less volatile
periods in output fluctuations. In order for this identification to serve as useful information to
investigate the causes of the variability of output growth, we must find similar regions of wave-
let power spectrum in time-frequency plane for each component of GDP.

The final uses of GDP are divided into two broad categories: domestic demand and external
demand (net exports). We start with a comparison between GDP and domestic demand. As
before domestic demand and the wavelet power spectrum are shown in Figure 2. With the
exception of the recent worldwide recession, the wavelet power spectrum in the lower panel re-
sembles that of Figure 1, indicating that the output growth is influenced profoundly by domestic
demand rather than external demand.® Because of this similarity, in what follows, we focus on
the volatility in the constituents of domestic demand.

Domestic demand is the total of two variables: private demand and public demand. Concerning
private demand and its constituents (ie. private consumption, private residential investment,
and private non-residential investment), their wavelet power spectra are reported in Figure 3.

The wavelet power spectrum of private demand in Panel A of Figure 3 resembles that of

5.25

1.5

-2.25

-6

\ \ \ \ \ \ \ \ \ \ \
1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010

Period (years)

= |

| |
1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010

Figure 2: Domestic Demand

Notes: Same as Figure 1

5) In other words, as expected, the recent slowdown in Japan is triggered by an extreme decline in
external demand. See Appendix for the results of external demand.
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A. Private Demand
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Figure 3: Private Demand and Its Constituents
Notes: Same as Figure 1
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C. Private Residental Investment
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Figure 3: Private Demand and Its Constituents (Continued)
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domestic demand as well as GDP to some degree. In particular, the large decline in output vol-
atility in the mid-1970s appears to be mirrored in private demand.

The results for the constituents of private demand differ from one another. First, from Panel
B of Figure 3, we can hardly see significant power in the changing variability of private con-
sumption at business cycle frequencies. Unlike private demand and domestic demand, at busi-
ness cycle frequencies, there is no significant region at the 0.05 level in the mid-1970s in private
consumption.’ Such an unvaried wavelet power spectrum suggests a well-known fact that pri-
vate consumption that constitutes more than half of GDP is relatively stable over business cycle
fluctuations. Second, from Panel C of Figure 3, we find a significant region in private residential
investment in the vicinity of the mid-1970s corresponding to high wavelet power of private de-
mand, domestic demand, and GDP. Of these, the volatile region in time-frequency space overlaps
that of GDP. Thus, private residential investment appears to account for the first volatile period
of output fluctuations. Third, from Panel D of Figure 3, we detect a relatively large significant
region at business cycle frequencies from the 1960s to the mid-1970s, implying that private
non-residential investment is moderated in the vicinity of the mid-1970s. This region overlaps
that of private demand, and the decline corresponds to the first moderation. Hence, the reduced
volatility of private non-residential investment after the mid-1970s appears to bring about the
increased aggregate stability from the late 1970s to the mid-1980s.

Up to this point we have explored the behavior of the private sector. We next turn to the
results of public demand that are related to fiscal policies. As already described earlier, domestic
demand is divided into private demand and public demand, and consequently public demand
is only remaining component of domestic demand. The discrepancy between domestic demand
and private demand, therefore, can be attributed to public demand and its constituents. Thus,
unless government’s behavior affects the economy in an obvious fashion, the discrepancy is not
observed. If government spendings move countercyclically according to Keynesian demand
management principles, as is likely, then we would expect that the wavelet power spectrum for
domestic demand is lower than the power for private demand at business cycle frequencies.”

Turning back to a comparison between Figure 2 and Panel A of Figure 3, we see that the
wavelet power spectrum for private demand exhibits a large significant region at business cy-
cle frequencies until the mid-1970s, but that of domestic demand is lower before the late 1960s.

From this, taking into account the view that the frequency band of countercyclical policy is

6) The peak-to-trough fall around 1973 is over a quite short period in private consumption, so that
the wavelet power spectrum is statistically significant at high frequencies.

7) Ahmed et al. (2004) express the same motivation and utilize a frequency-domain technique to
analyze the Great Moderation in the United States.
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A. Public Demand
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Figure 4: Public Demand and Its Constituents
Notes: Same as Figure 1

12 — 68 —



A Wavelet Analysis of Output Fluctuations in the Japanese Economy

C. Public Investment
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Figure 4: Public Demand and Its Constituents (Continued)

conterminous with that of business cycles, one can indicate the possibility that government
tames the business cycle in this period. It is also possible that the same logic applies to the other
period. For example, while there are two spikes in the 1980s in the case of private demand, most
of them disappear in domestic demand.

In order to show more formally how government spendings have an impact on the economy,
Figure 4 plots public demand and its constituents with the wavelet power spectra. For the most
part these results reinforce the above suggestions. Public demand is divided into government
consumption and public investment. One common feature to these three variables is that there
is a high power region in the vicinity of the first oil crisis. On the other hand, one can observe
massive differences between government consumption and public investment. Looking at Pan-
el B of Figure 4, government consumption, which is the second largest final use after private
consumption, is generally less volatile and the wavelet power spectrum does not exhibit many
regions of high power. In Panel C of Figure 4, public investment has a lot of ups and downs, and
the wavelet power spectrum shows multiple spikes, especially at business cycle frequencies.
The behavior of public investment over the business cycle appears to reflect a countercyclical
pattern for smoothing output fluctuations. In fact, it is widely recognized that Japan’s discretion-

ary fiscal stimulus is primarily implemented by public investment.
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The stabilization effects ensuing from public investment are compatible with the outcomes
provided by Bayoumi (2001), Thori et al. (2003), and others, who point out that the effect has
declined since the 1990s. Reminding the above comparison between Figure 2 and Panel A of
Figure 3, at business cycle frequencies, the wavelet power spectrum of domestic demand rel-
atively weakens before the 1990s, but on the other hand, it differs little from that of private
demand after the 1990s. However, it should be noted that, even after the 1990s, some subtle
differences can be observed between these figures, implying that fiscal policies are not utterly
ineffective. In summary, discretionary fiscal policy, notably public investment, has played some

role in offsetting output fluctuations over the whole postwar period.

4 Conclusion

In this paper, we examined the Japanese output fluctuations in terms of demand components
of GDP and argued that domestic demand, particularly private investment, has played a key
role in explaining the output volatility, except for the recent Great Recession. Not surprisingly,
only the recent dramatic decline in output is shown to be accompanied by a similar reduction
in exports. We moreover argued that public investment rather than government consumption
is implemented according to Keynesian demand management principles, so that output fluctua-
tions are partly mitigated, especially before the 1990s. It is highly likely that most of the above
outcomes cannot be uncovered by using the conventional time series analysis, including the
frequency-domain analysis or some band-pass filters.

There are many related issues which can also be addressed by utilizing some wavelet
techniques. First, when explaining the output volatility, an important role for monetary policy
cannot be ruled out. While in this paper we have evaluated public expenditures, it is also neces-
sary to examine the effects of monetary policy that influences the components of GDP. Thus, as
in Aguiar-Conraria et al. (2008), wavelet analysis of the relationship between monetary policy
and macroeconomic variables should be pursued in the Japanese case. Second, the present anal-
ysis resorted to the wavelet power spectrum, but it is insufficient to complement the evidence
of output fluctuations since information about the phase is lost by taking the absolute value.
In other words, by means of the wavelet power spectrum, one cannot know whether the time
series of interest rise or fall. For example, as a robustness check, we need to confirm whether
or not public expenditures move in a countercyclical direction by undertaking a comparison of
the phases between output and public expenditures. To this end, though we performed an uni-
variate wavelet analysis, the multivariate framework is very useful as found in Aguiar-Conraria
and Soares (2013) and others.
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Appendix

This appendix presents the results of the wavelet power spectrum pertaining to external de-
mand. In the System of National Accounts, it is conventional to perceive external demand as
being equal to net exports (ie., exports minus imports). Figure 5 displays the constituents
of external demand, exports and imports, with the wavelet power spectra. From this, many
differences between the two series can be clarified. Of these, an important point about output
fluctuations is related to their peak-to-trough falls in the recent Great Recession. In exports, the
recession entails a dramatic decline over a certain period. By comparison, in imports, it does a
relatively modest decline over a shorter period than exports. The difference is also reflected in
the wavelet power spectra, so that whereas there is a large significant region at business cycle
frequencies as well as higher frequencies in exports, the power exhibits high values only at high
frequencies in imports. It is also important to note that the high power region in exports over-
laps that in output, implying that the recent Great Recession results mainly from a substantial

reduction in exports.

A. Exports
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Figure 5: Exports and Imports

Notes: Same as Figure 1
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B. Imports
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Figure 5: Exports and Imports (Continued)
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