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Simulation Analysis of Macroeconomic Impact of Large Scale Earthquake
in Tokyo

By Motohiro SATO and Kazumasa OGURO

Abstract

The present paper considers a simple (Keynesian) macroeconomic model to quantify impacts of
the large scale earthquake in Tokyo on national economy variables such as economic growth, price
level, interest rate, fiscal balance by Monte Carlo simulations. In doing so, we account for the cur-
rent situation of Japan public finance and society such as increasing public debt ratio to GDP and
aging of the population. The simulations reveal that while GDP falls immediately after the disaster,
there will be quick recovery restructuring projects boosting the economy. Overall, the impact of the
earthquake on the economy seems to be limited. The reason behind this result is that our staged
economy with society aging damps supply decline and increasing macro demand after the disaster
with keeping GDP gap modest. It is noted however that the large scale earthquake increases prob-
ability that interest rate surges and government goes bankrupt with public debt being accumulated.
The probability of the fiscal crisis in the year of 2020 is estimated to jump up from 12% without the
earthquake to 43% in the scenario that it occurs in 2015. We also discuss ex ante preventive policies
to mitigate detrimental effects of the disaster. They include captive, or fund for disaster relief and
fiscal consolidation. These policies serve to mitigate the perverse effect of the earthquake on the

economy.
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F4—1 O TCEK - AEEK - EEEHIG. QRO DL, IEK 1 E£HIT TGETHEK+
BIEEH) XFBHAORBAOL KT, 2B L 3FERIX TGECER+EGER X%
BAD-RAD) S0, 4 EELURIT PECEEXFBADBAD] 75T, HFBA
AREY T2 a v 7 b5, R, QXD Dpar, & pepp, . (XD bk, . (9D DR,
& DGLIE., (BEREZMNTH L)) [R4—-1 OEHETHEOKE (BHREEERSE
¥ sk GDP k., EEMEE, BB Xt EOENKRARE 2007 FEOENKREE] &
WIHORBEITVWYa vy 7 L LTRIHT S, 20, BREBBICHE L CEEEEITIERL
TW5, 1272 L, DGDP,, DK,. DR IIBRK 1 FBDOADYa v 7 LT3,
ARETFTNTHIIEENEBIE GDP ICRIZTTHREEZ ANEBEAR L WIEADBRIBIZIRE L T
%, LixL, BEE FHIEIC X 290 - RBHEOXRy N — 7 BENRRDbIWSZ L T
7 ORFICHERBRIA—CEREIEREZOND, KB, FROEKSHFTEHERE D
AFEBBUC W TER FREELZ A 7y bE L TMATWe, UL, FEOEE%
BEATHAZLIRHETHHLEIOLNDZD, UTDOYI 2 b—ya U TiHTo TV
[N

V2 alb—ya T, FRIEROBRIZOVTHRIET S, T 1 208X ¥ 7T 4
TEFHINBFETH D, VT VA 4%, T VA3 LOHERT, 2010 FE015H 2250 ¥
X¥TT47) BEALLT—RLT D, T, E10 (XX 7747 13, BEKRICBT
BEARR Ny 7 OBHREFELHIZME I BEAND, 2015 FEnD, BE, BARA My 708
EMIRE LT, REEFIC (s, x6Dp, | OBFIFTELRBMT D, FRIC, 20 IFx
TT 47 %, BABEEEREEROMREZHONUDHEIBALNL, Rit~OEMER%
R E LT, BURFEPNC (s, xGDP, | OREHIRTE ZRBMT 5, EEHEERE (66.6 kM)
LiBMEE (65 kM) %. GDP OfifE LR S HER L 2D, 75 F& i) THILT HFHE
o WTFNOXXYTT 4 T HEBRBBZ TR THRTTHLEBIT, s [ 4—-1 O
B ELE 2007 FOENBEE TS F). s,i% [R4-1 OBKBEEERELORE
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HEE THIES < 7 o BB RIETEEBI DLW TOSH

2007 FEOENBAFE TS ) & L, BHEEINEZEE&IITOEOEERRE Y ER &S
nHALDET B,

K41 EPETHEICIIBEIEE

BrAd - BB REK HEDE T HIE
H#iisk GDP %k (JKM) DGDP, 26 39.0
EEgES kM) DK, 9.9 66.6
B (kM) DR, 0.4 27
¥rEH (HA) 0.6434 1.1
agEH FAN) DL, 43792 21
Y HLEEER (FAN) 1.0683 3.7
B EEREYE .
DGI, PR « BREE KRS EHE T &
GBmEEoR, 10{5H)
B 14EH 608.24 j—> 24013.84
‘K24 H 2,964.07 > 8,157.53
BKIER 1,213.52 _J_’ 7,220.11
B 44EH 1,074.07 _!_, 5,564.67
BKSER 827.80 _,_, 4,587.36
‘K 6 4R 682.42 o 4,308.13
EHTEH 640.88 T 3,590.11
B BLEH 534.07 _J—> 2,971.81
EBXRIFHE 442.09 _,—» 2,353.52
BmK104EH 350.11 —I——> 2,253.79
EBX114ER 335.27

(HFT) #47K(2008), K2 - #K(2005)3 & UHK(2009) % BE - EHVERL

(1) EHETFHEORKBEEEREE DGI, 1T, IR - BERERICHFALTRELTWVS, 28, K
e RBERERIIEERED1995FE 1A 17TAREELEZOT, 2O 1 EHOERFEITI2ER LY
HIBIZ DR WL RO TWD, 2D, DGILIT 1 ETOMBILL, 1ERBE 2EBIRIMA LT

b9 1 DOERIRIEAMBEERT, T V45 & 613, MBOEATREM2 X 5850
B, 2015 &5 HIEBMAIC R BUNEE (5F GDP) OEF{t (XF GDP T 7.5%) %15
(B 2BEERRETHI—RLT5, BEMICIEZ, ¥ F VA5 ¥ FUA3L
k. 2030 FICEHE THESE X 22, ZThICEE- T, 2015 E0b TMEHER) i
WHEVFT VA ET B, BEDOVT VA 6 TRIMEBERELGLET, 2010FELRE ¥ 77
47 BEAINTWVS,
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TREF T 51845

®4-2 LFUF—E

vFU A HEE THIE M EE F¥IT47
1 QP
2 2015 4
3 2030 4
4 2030 4 2010 25 Ehi
5 2030 &£ 2015 FE5 b EfE
6 2030 £ 2015 5 b EfE 2010 55 Efi

4.2. DHERBLIUBE

PUEDTFVA0H L, 1000 KOREEERT D ET7HARE] 2KV, Bifio<
7 aREETNVNOENNT TEHHER] ORRPIEK4-3 THD', BEMICIIERNRAE
P (EH) . BEREE (ZH). LR BXX by 7 (FH) . BEFEY (BB,
EBOM BN (6 GDP), A& (G GDP), AERITHER, ¥+ 7747 (% GDP)
ERLTNWD, ZIZICTABERITHRIL RABECSDINEDY =7 (AEERS G
DERMEE) LERT D,

ZDHHLEE GDPIIQ) R bEMNDLE GDP 2EHLLTHLDOTH S, - T, (2)
KOWTER) GDP LI13—F L722V, Z Z CikRH 28 L EROWB 2R3 720, HED
2010 E 2 EHE (100%) & LTW3B, ¥ UA2 (2015 EEK) ckhif, BRICLAE
& GDP DBAHAIT 2015 FREAT 14 JKA, FFEITIL 20 KHRY L7425, LrL, £EDHE,
RKA4-11IdHD I HRBAAEERELECLIBFREDOIRZICL Y, —RHIC R,
2019 AEiZiX, GDP IXBENR 2 — 2% 7 kM EEIS, 7272 L. 2020 LK, 5 GDP
IHETICEREC, 2050 22> TH, ¥ F VA 1 KEWKEECEE S, £/, TV A3
b, BROHD 2030 FEHT—ERD L, AFOBIEZET5, 29 Lz~ 7 nRFEOH X
IRERERTOHRTED, YT VA2 (U F V2 3) ORERIT, BRKODHB 20154

(2030 %) TTFHEI L, Z0%, BERELTHBETT S, flxiE, U242kt
% 2015 EDOFRERIT~A T X 0.14%, 2017 FEIZiT45%FETLER T HOD, D% 19
EORERIZ10%ICEEHZ LIThD,

ROl ERAETHDZN, v F VA2 (F) A 3) OWMAEX. VA1 L&
LT, BREOEEHIC 03%EE, LRLTWS, ZhidEARX by 7 (EHE) 0BZ Y
BRL VWD, BRIZ, BERRX by 7 0OBERLHFBAOOBLE5 R L, —ROIE
EGDP ZET s 5—F., BKBEEEREEZEICLY,. GDP OFEII LR TS, 07k
b, BREO—EHM, Wiz —FRRICE< 35,

AT, BERMBICEX2HEL LT, —EOFHROY &, MEOBRERERIZOWTHSHT LT
3 (M4—2), ZoHE,. &F (BEFEY) EREEOEREOHBNEEL 2D, Thbok/NE
FRITFREERZ SO Z L5, Balletal (1998)E 2B &I, EVFTANVREREALE,
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2 = %ES 6LI %E9"EER %89°G- %L6S %Tr1 %¥E0 %20°1 18L 0v0T

- - %90'6€1 %S9°709 %16'S- %ISY %SEL %600 %68°0 ovL vE0T

4 = %S0°'621 %L LYS %06°S- %91 %CEL %b0°0 %101 LTL TE0T
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#4—3 < OBRBELTHOFHHRE (Continued)

V81 [AE8H |

S 5 BB 7
ERRAE SEREE WELR  Ekly  EERHE E‘i“f N B %ﬁf e %‘fffﬁi%”
(1) (28 = ED 9 KR e, (HGDSH Ak A
VA3 2010 581 1.59% 0.08% 100% 1.95% -5.47% 191.28% 57.62% - -
2030 FEEK) 2013 610 2.15% 0.00% 107% 2.11% -5.77% 214.56% 62.45% - -
2015 631 1.77% 0.15% 111% 2.34% -6.25% 231.16% 66.12% - -
2017 649 1.25% 0.28% 115% 2.59% -6.57% 250.54% 70.30% - -
2019 662 1.13% 0.30% 118% 2.86% -6.58% 274.37% 75.11% - -
2028 715 0.81% 0.10% 132% 3.48% -6.19% 416.32% 102.63% - -
2030 710 -1.53% 0.09% 129% 3.64% -12.67% 470.97% 109.39% - -
2032 738 4.30% -0.21% 133% 3.72% -5.94% 508.60% 123.13% - -
2034 763 1.40% 0.53% 135% 4.50% -6.22% 547.12% 131.99% - -
2040 779 0.13% 0.56% 138% 6.41% -5.93% 782.24% 172.93% - -
2050 806 0.34% 0.48% 144% 10.32% -4.96% 1757.23% 320.17% - -
U4 4 2010 581 1.59% 0.08% 100% 1.95% -5.47% 191.28% 57.62% 0.17% 0.17%
2030 FEEK 4+ | 2013 610 2.15% 0.00% 107% 2.11% 5.77% 214.56% 62.45% 0.70% 0.69%
N TTAT) 2015 633 1.89% 0.20% 111% 2.31% -6.17% 230.58% 66.27% 1.06% 1.04%
2017 648 1.08% 0.25% 114% 2.60% -6.68% 251.25% 70.48% 1.45% 1.41%
2019 662 1.24% 0.27% 118% 2.86% -6.54% 274.41% 75.43% 1.86% 1.81%
2028 715 1.05% 0.14% 131% 3.60% -6.10% 416.49% 103.41% 4.14% 4.04%
2030 710 -1.21% 0.10% 129% 3.79%% -11.28% 474.01% 111.20% 0.00% 3.51%
2032 735 3.96% -0.31% 133% 3.80% -4.90% 514.31% 123.33% 0.00% 1.18%
2034 759 1.55% 0.39% 136% 4.42% -6.08% 553.81% 132.17% 0.00% 0.00%
2040 784 0.19% 0.58% 140% 6.38% -5.86% 779.25% 172.24% 0.00% 0.00%
2050 806 0.61% 0.39% 145% 10.16% -4.91% 1761.01% 319.47% 0.00% 0.00%




#4383 U OFELHOTFHHERE (Continued)

—GET —

(%f GD$P) (%f GD$P) (%f GD$P)
vFUAS 2010 581 1.59% 0.08% 100% 1.95% -5.47% 191.28% 57.62% - -
2030 EFEHK+ | 2013 610 2.15% 0.00% 107% 2.11% -5.771% 214.56% 62.45% % -
B E) 2015 633 2.07% 0.16% 111% 2.23% 1.91% 222.00% 66.08% - -
2017 633 0.28% 0.04% 115% 2.36% 0.67% 233.60% 66.53% = £
2019 644 1.37% -0.20% 119% 221% 1.00% 242.86% 67.88% - -
2028 726 1.40% -0.02% 139% 2.35% 1.83% 266.89% 72.03% - -
2030 720 -1.31% 0.08% 137% 2.50% -4.78% 287.99% 73.01% - -
2032 749 4.20% -0.29% 141% 2.43% 1.77% 294.93% 78.81% 5 =
2034 776 1.45% 0.48% 144% 2.88% 1.59% 297.90% 80.36% - -
2040 790 -0.15% 0.45% 150% 3.77% 1.67% 351.02% 89.47% = -
2050 825 0.67% 0.20% 160% 4.20% 2.84% 488.01% 114.05% = -
VA6 2010 581 1.59% 0.08% 100% 1.95% -5.47% 191.28% 57.62% 0.17% 0.17%
2030 AEEUE+ | 2013 610 2.15% 0.00% 107% 2.11% -5.71% 214.56% 62.45% 0.70% 0.68%
IBER+x+ | 2015 631 1.76% 0.15% 111% 2.30% 1.74% 223.20% 66.28% 1.06% 1.04%
TT47) 2017 632 0.86% -0.06% 114% 2.45% 0.87% 234.75% 67.05% 1.48% 1.44%
2019 647 1.57% 0.17% 119% 2.26% 1.10% 241.84% 68.18% 1.89% 1.84%
2028 720 1.37% -0.08% 138% 2.44% 1.74% 270.72% 72.80% 3.92% 3.82%
2030 718 -1.22% 0.09% 137% 2.53% -3.48% 290.24% 74.18% 0.00% 3.17%
2032 743 3.92% -0.30% 142% 2.45% 2.85% 296.39% 78.67% 0.00% 0.75%
2034 772 1.63% 0.36% 145% 2.85% 1.59% 299.06% 79.90% 0.00% 0.00%
2040 796 0.28% 0.45% 151% 3.67% 1.92% 346.07% 88.67% 0.00% 0.00%
2050 829 0.45% 0.33% 161% 4.22% 2.81% 480.99% 112.94% 0.00% 0.00%
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[REFOHT] E1845

EEFEY (BH) OFEHEBE2ARDE, T VA2 (T VA4 3) oEEFIRIY I, ¥
FUA 1 EHBRLT, BEOH B 20154 (2030 ) LI, EmOIHERE LT, AR,
EFTOMKE LTHBERE O FIVAS5) XX 7T 47 (T V4 4) 2R9 EiF T3,
DL, MBEBREZITICFTIASICEBNT, @By 4352 —8LTTEY, »
OPVEEEREER ORIE L L HITIER LTV, F2, F¥ T4 T2 EALEYFT I A
41IZBNTH, ¥ FHUA3 LY 2034 FOEBEFIEY 01 %HEVIEKS LoTND, ZD
ZEREENEY OS5/ ERTR A1 DO LR TE B, o+ U ATk LT, MBE
BETOHE (T VA5 6). KLk LTERY7 b5, &FlEB0Y 274
MZENTWBIERDNDTEAD,

®4—1 2040 FOEMBFIEY (BE) DHH
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o 1) D o < -t 2
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—e— U] GERRL) —— 7Y A2 (016F8EK)
—— v+ 148 (2030FERK) ——FYF4 (0B0FRL+FvTT47)
—e— U5 (2030FBK + HHER —e— 7 A6 (080EWME +HHBEM+ X v TF4 )

B EOMBUIRIR OB X AROM B X, AMERS., AFERITHRIIL > TRENS,
WTFNHEREOFE - FFHICILG 3, BnE<, vV 42 BV TEBIMBIN R
FITEKZD 2017 FITiIx GDP (LT 12% & 720 | BEDRWr— AT L TR 2 fFICEE
T D, D% S 2028 FX TY T U A 2 OEBWIMBINEIRFIZ TV A 1 & EE- THR
T5, YFUA3 Q030 FEK) THREERKIC, MBUIZE LSBT 5 Licizd, AbE
T, AMEFRSTHENSFE, 2TV 32 OB, BEK»D 15 5O 2030 4EH 8 T GDP
DR SBERVICES, ZHIEEKORWT—R ([F4Ext GDP t 457%) % EEIZKHEL 72
5, TOHL VT VA LITEERTAZ L1372, BROEEZRIFEToTL,
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HHE THES <7 o BRCRETEECSVWTONT

AR CTHRERITHRIINMERS L FEEREEDLEL LTEREIND, K4—-3 05
MEEREZLTHE., WTFhosF U B0 THRIEEN 100%2 858 LT\ 2 & iy
MBIEA D, BEFBITHER100%E V) BEMEIL, FHBBRNTE 5AFEEHFORRALE
Tho, 100% % BT 5 &, FHERITEANCTHETILERD Y, TOHATIZEE
B THABEAE ] L CW D AREMEDS SV, T A BERRICRE LIRS K4-2 TH 5,
NEFITHED 0% % BT 2MEL, \WE [HBEHEHRE] LRSI LICT 5, HEN
23T 2020 FOMBAER - A DFERIT 12%FRREETZH, 2015 FIZHEE THENSRE 5 (v
FUA2) b, BRI BUEREIZEATS, bolb, HHEORWIT VA1 THMBHE
FEREZRIL 2035 FIZRBHIC EF LT 100% & 725, BROFE - R0z X 57 EHH
WZHhD L, BmVHER CHBHEEAENSE = 5 AR Z R L T 5, EAEDOMBURILOEE L
EBFEEZD, 2K L C MBEREZITO VT U A Tl - ARER B RIBIZR U o5,
T U A5 DFE, 2030 FEITERBEE BI2H B 63, 2035 FER A ORE - AFERIT 27%
WWBED, 2L, —EOBRKERFHEICLY, MBORFHLRE L, 2040 FORB - AME
F6EEZBIXDILIZRD, L. XX 7T 4 T 2AbETETTH25I1E, 2040 4ET,
MEOBAEHRIL S%HEVRELN D,

B4—-2 MEEfeERER (MERITIEED 0% BB T HHER)

100.0% 1

75.0% -

50.0% -

25.0% - :
| .

0.0%

20204

= F U1 GEBIRL) " F U QUIsERK)

.7 U F3 (Q0305EK) 8 Uty QUNEBK+FYTT 4T)

=LY s (2030ERE + HHES FUAe QONERK+HHER+FYTTF 1)

SFYAL PR k) PR E ] S Y4 SFYAS PR

2020 4 122% 43.2% 12.2% 12.2% 0.0% 0.1%
2035 4 100.0% 100.0% 100.0% 100.0% 27.0% 24.2%
2040 £ 100.0% 100.0% 100.0% 100.0% 63.6% 59.0%

BEARRA by 7, ROBKBEEEREELIRLIX Y 7T 47 GRS OFHHSE
GDP) IIRA-BZORED2INZL > TREND, VTV A4 KP6ICBWTERDOD
% 2030 FAHEICBWTKIBREB YA LB R END, TOHE, VT VA 4DERR by s
(2010 5% 100 THEE/) X3 TV A3 IV LBEEE, ED LV IEDICHEBE LTS,
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Mo 8184

RPN EL HAHEBE LTIE 2010 ENLDOF ¥ 7T 4 TR SEERITD 2028 8 TE
KA by, BREEEREEEL S, (5SFFHED) 35D 1UTL BUNETLTE
53, Xt GDP L TA%ICEED Z L METOND, &IV i, BR, BROEEIHHE
E. BIShTEY, 2030 FIZBIT 2REMEDPELIALIL TV A3 TLS%THLD
LT, YT T4 T7DHBH TV A 4TI 12% Mz bbb,

BB, YA 2 Q015 FEEK) #EREL LT, ERNRLEE EEH) CEEMNEY (4
H) . AM&EER (% GDP) . AMEBITHEROFHHEBIZONT, LLTD 2 20EMIF Y
AT ABISEST bITo 7z, EEMICIE, © 2015 FICEEBE FTHIENRAET HERT
FCHFRR[T, 2011 25 2015 FD 5 EMDO GDP B3 F VA2 L0 b 1%m<RRBY
T U A, Otk - IRBEREXKD X 52, BEHE THEPEEDOER LRI TV A THD,
BEOVFVA (@) Tk, R4-1DEICEKLTWD 1 FRE 2EBORKEEERESE
EOBEIHTOT ., FHD DG L, Pt IR RER OB K EEEREREIZZERTIH L
TREL, ZOREFEREHLD L, v FUA2LHLT, EoBMY T AbRERE
RV bDE RTINS,

5. FLBHESHRDRE

ARIZBITZVIab—va Db ORBIIRODEIICEEDEIENTEEES I,
ORBEREERTHLRY, BUTHEE THEO~ I o REFEDRIIBENTH D, HEHN
2015 FITRE D VTV A 2 D56, KEEROBRFRERIHMBEORVWERE,—R (T
VA1) L TII%ELAD DD, TORITEREEDOFE T 2019 FEF TlaklEys
—2% EED, KEE 2030F L Lz A (Y A43) THHEAXFAETH S, B
BHE LT, BBEORERIIHEBEORNE ETH, 1%RIRIERLTNDZ ERETH
&y, REOREDRIIBOVEREROT CLVFEE L TIRTHIEL LEANE, OB
i LRIz T IHEBROND, BREL, V22, 30T THoTH, 17
VEITEEES — R L THATY 03% LE 2128 % 5, QEEFIE 0 1XERHBICITE
Br—230 03%IEEFERDITEBERVERFENLECOTREEB LRV LIVR
mahd, TNHREFERERMESHERTDHZ LD,

2L, ZORRIT. BRONREZ/NELFTHET 2 b O TIEARW, HEIZ W TV R,
BRIIBEICEBME L TWAHT TREO—8) 250 b Lk, ZOZ LIZARTESR
U 72 FABOREHE DR DS, 2015 FEICBEDH D27 U A 2128 T, 2020 £ S THEHE S —
AD12% (VA1) PO BRETRBIEEDZ b bELD, £z, #¥4—2D
RRIIVIaL—varo IEHE] THrZ LICEERLER, BEMEY oo (K
4—1) KDL, HEKE (7 VA2, 3) HRULT, SmEAMIY 7 hEETW5,
SEY, BRI ERED (VR BEES-THWBIENTRENS, 25 LIHERKEDA
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EHEHE THENS <7 o BB CRIETEEIDVTOMNT

VR MRV RY BFEANCERT A FEB VDT TR, BRNCERESEZEAIT
X ¥ 7T 4 TROMBEEBIIHMEEORFELLEENMSEIHREEZE LSS,

AREIIHER~ 7 o fRFET NV CEEE THIROA 7 MZOWTHRE Lz, ¥#E
THIED< 7 o BREDRPFHINC (BIFHES—RATHT) ROID LW R L ENT
WABR, THRERSEORREZEBRTELZLE2EBK LR, KEOFECHDLLT,
BEEORKRE - MBURDBBEIZE LS BWIZEPRRE (VA1) oMz 3nn7,
B, MBUIKER R0 E LTH, EWVER, B-ARBICHS Z LB RAEND, HIE
KEZZDOFELD—2TBERVONS Ly, Fiz, REX-EoBERAHRICL
ey 3al—varThainbd, £EZZonTE LEEE (RERTA—%) OFR
Y- RBEDOF v T — 7 OBRERRITTADIMRMEE TRV AA TV D DT TR,
T, BERI 7o ERATICE o TETAZBEL TVAHDOTHRY, Zhbi
SBHOELE LTHREIhSY,

BHE THEDO L > REXRKEROEEICEL TE, HAELEEFEREIESCHBRER
&I\, KOBREERRO-ODORE « BESHIEARAOEBICERZ2MBAENFHAS
., o, EHRICSEOELRAENLEL 2D, HIB - HHEHOBERICFHEBUUL,
ZNETREERNSIHEND, VWO ETHRL, BEBREOERIIEK DL 5T,
LEROEFEICRAZEEBLZRETIES S, £lo. BEMBEFPET 7 o —VEREICE
WT, BREEROENL, BABEOLEOCERHFFNOET., £XIH (RE) 2K5E
BHe EOTRFNEZEKRT S, BREWI —RHY a v 7 BREBEORE S - BEttsicl
i BHRBEOHALOR FT2WE, BHICE > TEREL RIE LRV, AT, Bits
HoTiL, BERXBELEAFX L THREBENEZFET D, ER - THllEROE
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