Bas 4
A FN3EE L AR TR e el Bh 4
(T8 BR A K0 B PRI S AR TS B I e SRR S TR )
(G Fe

TETHRRIE Y\ 6T D REBLO KA AR 2N+ E6 O HH AL IR (AR ER &
HY A% DERET 7 M T H- 2 DR 2 DT
— W HARERICBIT D88 I 158 BT F i O F D —

WHoEm s EE BRGHRT: p il
Wr7EfEs B D+ BRI RS: BOGRERT e
MEEE

AWFFETIE, EZRAE N DBIREFA - ALY, REVEDH D20 KBTI A A
T, BURHG Y (BB T HREBL O RS AR 23, (HARHATE, L O, HAEDNLSERO
FEH ORI KT T BT OWTHERAE R REEZTTD. FATCHDOADIRY, AF7EIL, THE ]
IZRFBESNDLO, B CARMEERV AT BRI LR DO AN AN F-EH OREFEC G- 2 55
B [NRHEGRO TEEZ AW CTREELTZAID CTOMZETHD.

AAFFETIL, 201 1D H H AR KESICEEL CTRAELUE B —FH 1 /158 BT 05280
H LANICHE T8 H 22 2 2L I A 4 T, SRRty T 75T, 38T
{17z,

FE R, BRI A REBLO RO A R A1, HARMREZ30g) S8, 2,500g A0 O {K AR
AL RPFEDVAT 2N E119%E38% I MMSEHZ LD D oTc. ZHUTFENT, FENMK
FRETHY, LR EDIDZ TG, Fo, BN REIEFL QDA BHEREE
M RBNT=. FIZ, BEOIEMERERIERE I NAN 2RO DICEE THHI L, &5
YRS SRR/ T 2RO D FR RN THDHZEDNHLNI o7 ZHLTRE R, Filx
IX, COVID-19D JH7RIEGMET A NV ZEDEETE OV A7 ZERNZ LD REBLO AR A3 DO ik
FRIZ KT TR OWT, MR NG B R E 52 5756 LiLZe .

A. R ET HPEETE B 22 DAL sh RICHE S 24T,
ARMFFENE, BRGNS D k) SELFEBRAII o T 4 TEAT, T EAT
BLOFEMIIAR 2, HAERATE, KO, H ofc. R IFEFTFEHIL, TOREICZIBW
DD 5RO T EH ORI KT T8 T, ZIETOEATHFIEICGEH STV D AR
([ZDOWTEFERIRRREAA TS, AAFFETIT, VAR ZEETHHLO ThoT, — I
2011 FOH A ARERICEEL TRAELE BIRAAT AL E T 5 H O HED AR R
B — IR AT 280 H LINIC KB 20X, FHERROWHE, B, KL

- 173 -



(720, R IFEFTOFSIL A R E
T BURX LD IHAMERNTFE A HELRK
ThHs(Douglas et al.). )7, HARKESCT 1
YR LHE T CHIE FIRE 2 M BRRO 70 B E A
=BT ZEMBVDITKILT, JiF S5 ERT
DI T2 D G BRI LI C AT
FETHY, EHIZZOHERPERLIZD. D
Y, R IR EROFEY, B EESY
FledoTc N2 bE s, BARKEST YA L
F0b, 1ZDDNIRFEPHD N 2 (RO %
%52 5 A REME DS E\ O\ (Huizink et al., 2007).
L7=MoTC, 5‘6??53? TiE, BREKESTHY
ALEDOLE, RHRASO AN AW E R EH
EXRIITZE _oté%fiﬁ@%é%*ﬁ%%XWX
&, HEEEITZ TR o720, FHUTHER
ERAIIEE SN R Ll DN Nl ap v I [T -
NI STeDIZHL, BRI OWT,
FIZ AR WAL N DB b3 iLD,
FHROFEH) AR ZADH B3 LB 2 55 C
H5.

ABFFETIL, WD, /MEAKREH(small
sample problem)Z 5Lk 357, EEFH AL
N A EREFHA - AL LW, RFEMEDH S 2
DOORHBEFEZZZE L THWS. HERIZE
LW PRI E LT RS D AR AT RIS
FOMEDFBL, HURHR AR 25 TR <
R | DEBR KR T D72, FEHTHRL
7= BIRIRSOF M 1 U — VRl EOJ
MEAZ T BIRIEE, S biRA L.
BELIEBRN 2 ey T 42 7120, 1E B — R
T IR EPTEHD 280 H LLNIZHPE T E
A%z 5FEbD AR, KOV, 54%D
fEFEIRABIZAE H 975, 20BNV kO i 2
KLUT, FBNT A DMIFAELTZ 2tk %
TR E CHERR T 5. HAERTE AR % e 4
L1012, HAERTET VEHAERZRET VER
VY, BT, 225D 7571k (difference-in-
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differences: UL, DID)ZHWT, HiZERTE

1% DZEDMTPAN L DREIZ IV RS
MEIDNTDOVWTIRREAATD. IS, MRS

BT DH AR KT T DR ZED R AR S
—RID SN, 20 TG M
(heterogeneity) S TR 72 AT =X AZDUWNT
BIRFEZATY. BRI, Fh RO
(robustness) & R 9 5.

B. #5851k

AR THERTLT =2y bME, £, K
HEATBOE B Ch D, N NERETE -
&ﬂﬁ KOV, 2015 4EL 2010 ED[E B A A

ASETHELET —2Tho. HEET
i, AARTAF 2T E RO A R E
EHEL, LT, EBRAEDOIL, FAERD
BlEAR DR AR 35, 5 112, 2010 4
6 H725 2011 42 12 A OIZAENTZFES
RO (LU, BT %, 2015 4 EH
SPENSHIN T 5. 5 212, AL e
IR A, 2010 FEOHE RG], HrAR
DOBOAEFA B, ARSI HFOFE 1 7T
RN EAE, FrAERO oA B Lk
Bz VY, 2010 4 EBGRA CREBIZ AR E S
%6 H%IZ, 2010 FEOMARF O BAE R, B4

WoOAEFEA R, YR, MEOEFEHA BHEflio
T, FRESII A R 2 AR L Ze A X
B5. BESIIHA I, 684,548 AT
HoT.

HHAREL TR, LR oK
73, HUEBIZ L AER TR T 5L D Th-oT-.
H AR E L HPERE T D M B2 51 T

ZEIC AU, BRI T HREBLO AR X
IS EERET 7 N LD TEAIZ D72 23D AT HEME
D&% (Currie & Rossin-Slater, 2013; Torche,
2011). ZOZAER T % e/ MET D728
ARHVE 7725 D FE (Ishikawa, 2011)1 _%o



&, B CHEBERPEELZ T BIRIRIZD
WTIE, bR 5.

©9 1 20%, BUNBRARIZ R 95 [ -0
L | TIHe<, EHERRBBRO R A~D
NG 7 L7 D REME T D, fBIEH—
R S FE BT SR, HATREDIERE~D
BIISEERBD LI T20, TR LD
FE R A~DEED AREMESRESND. ZOR
KR 2 fIMe T 5720, R HEE
DO ARG T ET —2% M, 2011 43 A
25 2012 4F 4 H £ COERBERREDN 1
W=V EOFGER R DOT — 2%k
TEL, OHTBERNT 5. M, ABFETIE, &
UL EBVTL 134 D 1 HHTZ0 D
Kz H BALEL, ZNAEFRALICRERL T
V5.

W E A2 T T i AT AR 13U
— YV REL DG R E O T XETAN B
T O A IR L, TRt R EIR DR 7D
FEARELIT 566,170 Th-o7-. HAERIZEBITS
fEEET R AL T, HARAE (), (KH
ARE VT(LBW :2500g A3i), &Y, HPEH
PE 137 WA D 3 DOFEIEEZ W5,

W2, ABFZETIE, ZHHOH AN 2 7%
&5 R IRoTE RF ORI RE A 1B A 375, &
DT=HIZ, 2013 4EL 2016 FOD NE RATE
ERA(LLT, CSLO)IIZE- T, ZNHLOH 4
RBEFET 5. CSLC 1E, REMEDOHD TR
W, BTGB S 3D LIZ I L TV DR
AT, HTOEBREORAE M S % AT
Yo TV T HfToTND. LT -TC, 2013
D CSLC 1% 2010 FFD[EZAFHALZ, 2016
. CSLC 1% 2015 FOEBRHAEIZENZ
FUREZRINIZZE BN R RETC, W8 2R T
HUT-T — XN EAETHIEITLY,
2 R REAUCIE 2,662 A, 5 I AUTIE 3,092
NZIBBR A BEE 7272, CSLC TlX, 6 kAT
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DF-ELORERT, +EBITHEEE EoRE
CREF)YRHDMNE DD, Fiz, Wi EEE)
DI=DITEHRNTIRFEZZ 2L TODNED
DERAEL TS, ZHOFEEEA FHWT, #
AR 2L 5 BRI o= FEDREHE R B
PG5, SR IR ERLOE
BEDSIT T AU OER, REBLDSE XL 72V ViR
BRI EEZ R AL WD ATBEME N . 2
T, @5 — IR EITHO PR S
UTCHiKETAT % 3 SO 712550, RLfi<e
REZDEENERELTZDM Figurel TH
D, AW CIL, IR, 18 B — IR T /5%
BHTG 250 FuA— ML LANO 1T XETAHZ
(EXATIRCIEY/E R b a i VAN N7 ]
%, 250 —400 F 2 A— R LOTH KBTI F T
TEd L R BE D A2 R0k 2 i U T D73,
400 F 2 A—RLLL EO T KBTI T bt
DARLERLBMT LTI E LT R0t
Wi HSFR N HIIEG S B3\ U SV D4 EEIE, HRH
AROFEBRAPPHRITRT U Tlieh R0 &
JEUTERY, RIROMFERIZHEVETE TV
VD IEATHFFE LB A ) Tl o T2 (BT - 14
i, 2013). L7zh3> T, HFEEED AR LR
WHE LT A FRANVES & U, M
XN R DR B AR T 2L
KDDHE AR,

FEATHRIRIZHE, RBFZETIE, HARIC
TR O AR L0 il S 7= B AR i A&,
HHAE BT Il A7 2R RS k975 bt i
FELL TR E 9 D(Currie et al., 2020; Persson
& Rossin-Slater, 2018). 2%V, ZZ T, #F
IEAMER A, FI20E, HEEERICRE S H—
JF - )58 T i A R BR L T REBLE B AR IR
DT %, FtDIINFHET 5.

S ={i:1[c < Accident< ¢;]; =1 |
1[e, < Accident < ¢, + 280]; = 1},



FREDOXT, cdlTHAERDOZIEH, eyl A
TEHZFRT. Zhh HIEEBEOAEFHA B
DITIR A AR el E s, HET
TE BIXAZHR H25 280 H (40 )4 L& %
Nn5((ep = ¢ +280). L7Z3>TC, 1[c=

1[c < Accident < e, ]; = 1%, D HIFFT
BRI AT I AL, B R AR RIS B
BROBMIHESNIZZ 2R, 1]e, <
Accident < ej, + 280]; = 113, FHENHET
EH2 280 HEAPIZEEZY, HrAW1341%
S HE S BURNBR O R0 RMI IS 15 2 &
RLTWA, ZZ TR T3, EEOA
A H TR, TRINAEFEA HEHW
HIET, B IIFE R ENAERRBIRIZH .
—J7, TRESNDEEH BITFARAEL
RETHONEDIRFESTND. %Ki € {SHT
SN, U FOETFNLVAHEETS.

Yime = Bo + B11[c < Accident < ep|ime +
Am + e + X;T+ €ime,

1[c < Accident < ep]jmclS, HAERSHA
AN BRO A 220 S = 55 51
1, ZOTRVEGAIX 02088 Thh. Lic
N5 TC, BTN B 5A
LM DR~ DB A R TNDTEIZ
7275, ApEAATENZ N AIRIRESZ R A DI
ENRTHY, AERI72 HIBLRY - ZRHRY 28 8)
Zon il L TV D (Buckles & Hungerman, 2013)
Lo, REBLEACBLOZ IR (R),
2010 FOFIEEAANM, B, K5
VL), & 55— - SR AT ISRk 4%
AT G- OB BEORINVTHD. TIZ, x;12
1%, 2010 FOERERE(—FET, vz

V), FEEBEG BLULT, 6-10 B, 11 FELA
b)), JEEEEQ FR, 1-5 4, 5 FLLE)
EOMFRFFEN G END. 2O E R
I, HIEOREIZBT RO HE L
EEL TS, xld, PEBIC %0 & A,
2%H, 3 &)W Hi A RO RESe, M
LB DD 5E R EAEAL & AT
W5, B/ NAMERERR ST, 2010 AFEOUEPER
DJEFEHO BIRIKR T IAZ) L TEI TN
2.

C. ffFgefs 5
C-1. FLibedt &

Tablel I3, A EARLTWA, a7
LN G E UTAREAR R DORERE, 2T
LQQ)EQ)NTENE N ERIE AR OV
—ZIZONWTOHFHTHD. 27 L(4)-(6)1F,
MR LT AR LRI A LT
EBIZONWT, RIFFETHW =T —46E
AL ORLIZER TH .

RV AT, A ARERTT 3,030 T,
AR 7.6%, FRERN 4.2% THHIEN
g, 23xv B Tk, #HAERD 24.6%E
18.3% 7% 2 mRFICZE AU O DR o>
FIRECER) DY, EHEIASREZZ LT
B3, 5 RRHCIE, TN 18.4%E 17.0%I2)K
DI BEBNCHDHIE DD, BRELT, H
AT N—T1%, HAEBRDZ V=70, 2 5%
& 5 TR/ o T R DREFEIRRES B ME A2
Do X ARV C, DI, B,
B, EEORHSE R TRY, FEHEE H AT
BEL AR BECIEVIZR. D, I35 4(4)-(6)
WORUTE AR AR LT AR R e bl 35
&, RO Rt Lo T /AR T,
BIHAERENRCCELS, LBW ERFEO LN

! We account for prefecture fixed effect in place of the
municipality fixed effect when estimating the health
effects at ages two and five due to small sample sizes.
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RRMEL o TS, FZBDOBEMEIZ DN T
1, FREIC AL A RO BLE S & T4
BB EWZEEBRITIE, TOMOBEIEISE VR
AN

C-2. [EUFIHTIZ R DHEE RS R

Table2 D 3%V A, B, ClIZENTH, BEE
DG T ORI KT DA 20823,
VI AR AT, IR E L EOfESR, BED
ERICKTTHEELRLIZLOTHD. aF A
(WIEHARTEHAEHROET LV OHEEME, =27
A(2), LY, Q)NEZENTEI, N2
FEEE 720U, 9907 il R 5@~ 72
Mz b U= 56, LT, & Mila @5
FRFEL 7z DID OHEEfEARL TS, £L T,
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ID E7 NV OHEEEZ RL TN,

RFIV A DFERDLIT, FRNIZFEH30D
FERL DS B R~ B A2 ORI il S 7z
B, HARHAEN Kig/eb 3524 R0
T, BRI, IR TR RA~D AR LR
R RSB AR VAT, HPET7E B £ 280
A LLIZIf S =84 0B 30g 88V, =

DEBOREET, NEORMOME I35
‘iEO%%%F@L“C%*/E“G&)Zo LI ORAIN
RO FRIEZ WA DR BO KEX
i3, EEE TR )R )ﬁb%ﬂi%ﬂﬁﬁ%ﬁ@i&
WA EO B DA ENTHTE R A~D RS
RLTWNDT), fDFRIELDSH REW. Fiz,
DID &7 /L TIE, RNERLRM AR I DT
AVIT, MOHIRIZ R 4 g, G5V HUIB OB
R0 6 g N7, —J7, PR
EFFOHIIEA LR LT, AR ERICHE

A BRI, g AR 22O R e
1% Az DID Cb, @558 — I /158 BT
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IR FRICAE TIE0. LB EC
&, BB THURBRO AR LR S AU 78t
AR T, IRARENE RED RTREMESZNE
1.5 & 1.6%R A2 Npp) 352 L4 RLT
WD, ZORESE, ECOHEEET LVTHL
TERY, FARYLEETEIEI 19%E 38%D
HEINZARYS 5%, HAERMAREO L 357
B, LBW ERLPEDUAZ DAL, RN20R
MDFREEIZ L DE T A2) o Tz,
AWFFEGT- 2 5 LI-RERIE, BNIC &
%%75)75\27‘:%ﬁbi‘ﬁﬁué%ﬁﬁﬁﬁﬁxw;«ai, H
PERF DT UM MZA DB 52 5T L AR
L), Jhi’@@ﬁ?m‘:*ﬁtb’(b\é. HIAE R
{KED 30g WAL, B @%ﬁéﬁt—“@—'fniﬁzﬁ’* IZ&o
TREBD AN ZADNFHEIE S NI B Sk Tl
HIN TV \6j(§’é0)—|:5§“@%6(Camacho,
2008; Hugo De Oliveira et al, 2021; Torche,
2011). —F, TOREOKEXZL, REHOARN
AINFEIROWHEZE DT AT AR MNIEoTHE
EZESNDGAITHONDLDIDE REWN
(Black et al., 2016; Persson & Rossin-Slater,
2018). ZAUZE, ZHHDAR AD FEK DFEL VL
KIL TS ATEEMED DD, A ARKFELT YA L
LEOWERIYEELIT R, BB L D%
I LIRTE CHEBR CTh D728, IEFEmO KA 2
7 NS R B T 5 2 72 VO L
VRN, — 5, T R e D AR 22 R0/
Wik, 747 A MNZEDAR AL DG T
NEHUET DM HY, HERT TN AL,
OB/ E 5.2 5. TIZ, FEATHZEIC
WESNTWD BRKEFLT U X LED
RF 707 S LASDIRZNRFENT, REBLOKEHRY
AR A%, ZBIZER T2 BRItk E D5
DU EET Z e R EER -0 EZ 2 Hid
S, ARFFETIE, BN CTORG R B4R %
Rz, ZHGKFNOEEIT/EEL T
B BRIz, ARKESLT YR LFEIZLHAR
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Table 1. Basic Statistics

Sample for Estimation

Population Data

Thz;::::fry Prenatal  Postnatal Bﬁ'ilhs CSLC C;(I)lls(l;s
(©) 2 (©)) 4 (©) Q)
Panel A: Birth Outcomes
Birth weight (g) 3030.118 3027.114 3034.387 3025.475
(407.109) (412.846)  (398.775) (433.817)
LBW (<2,500g) 0.076 0.078 0.074 0.080
Preterm (< 37 weeks) 0.042 0.045 0.037 0.042
Parity
First 0.469 0.458 0.481 0.489
Second 0.389 0.390 0.388 0.377
Third 0.142 0.152 0.131 0.134
Male newborn 0.512 0.512 0.512 0.512
Panel B: Health at Age Two and Five
Any symptoms (Age Two) 0.246 0.263 0.218 0.221
Outpatient visit (Age Two) 0.183 0.197 0.160 0.161
Any symptoms (Age Five) 0.184 0.191 0.178 0.180
Outpatient visit (Age Five) 0.170 0.171 0.169 0.171
Panel C: Parent Characteristics
Mother's age at conception 31.310 31.035 31.003 30.456
(4.441) (4.361) (4.534) (5.032)
Father's age at conception 33.091 33.031 32.984 32.432
(5.249) (5.192) (5.313) (5.769)
Mother's education
High school 0.309 0.309 0.310 0.301
Vocational school 0.365 0.365 0.364 0.347
University and above 0.255 0.255 0.255 0.266
Father's education
High school 0.364 0.363 0.364 0.355
Vocational school 0.145 0.146 0.145 0.140
University and above 0.418 0.418 0.419 0.420
Panel D: Residence Characteristics
Residence
House 0.425 0.426 0.423 0.412
Apartment 0.574 0.572 0.576 0.586
Floor of Residence
F1-F5 0.854 0.859 0.849 0.831
F6-F10 0.091 0.090 0.091 0.099
Fl1+ 0.055 0.051 0.060 0.070
Residence period
Less than one year 0.228 0.230 0.226 0.229
One-five years 0.527 0.526 0.529 0.528
More than five years 0.245 0.244 0.245 0.244
N 566,170 332,331 233,839 1,887,741 19,700 984,528
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Table 2. Impacts of in Utero Radiation Fear on Birth Outcomes

Prenatal vs Postnatal

Difference-in-Difference

1) @) 3) “)
Panel A: Birth Weight
In-utero -29.9703 oA -29.0241  *F* 283828  F¥E 413734 wE*
(1.5706) (1.6656) (1.7741) (12.1635)
In-utero x Fear
High -4.1174 * -6.1809 ok
(2.4296) (2.8322)
Moderate -4.0566
(2.5904)
In-utero x log(Distance) 1.855
(1.655)
Mean 3030.118 3030.118 3030.118 3030.118
N 548,533 548,533 548,533 548,533
Panel B: LBW
In-utero 0.0149 oA 0.0147 oAk 0.0147 oAk 0.0166 ok
(0.0010) (0.0011) (0.0011) (0.0080)
In-utero x Fear
High 0.0003 0.0017
(0.0017) (0.0020)
Moderate 0.0000
(0.0017)
In-utero x log(Distance) -0.0003
(0.0013)
Mean 0.0762 0.0762 0.0762 0.0762
N 548,533 548,533 548,533 548,533
Panel C: Preterm
In-utero 0.0160 oA 0.0160 Ak 0.0159 oAk 0.0174 Ak
(0.0008) (0.0008) (0.0009) (0.0061)
In-utero x Fear
High 0.0001 0.0007
(0.0014) (0.0017)
Moderate -0.0002
(0.0014)
In-utero x log(Distance) -0.0004
(0.0010)
Mean 0.0419 0.0419 0.0419 0.0419
N 548,533 548,533 548,533 548,533

Notes: Each column in each panel is a separate regression. Column (1) presents estimates for equation (2), columns (2)-(3)

for equation (3); column (4) for equation (4). “In-utero” corresponds to 1[c<Accident<e b ] imc=1. All regressions control

for municipality fixed effect, conception month fixe effect, mother’s and father’s age at conception in years and education in

2010, residential characteristics in 2010, and neonatal characteristics. Robust standard errors are clustered on expectant

mothers’ municipality of residence in 2010. Statistical inference: * p<0.1 ** p<0.05 *** p<0.01
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Figure 1. Data Exclusion and Areas with Different Fear Levels

Notes: The municipalities with "no data" are those for which data are excluded for estimation. These municipalities were
either damaged by the tsunami or had an annual radiation dose over one millisievert. Details about these municipalities are
in Appendix A. The red area corresponds to the high-fear area, with distances to Fukushima NPP ranging from 141 km to
250 km. The pink area corresponds to the moderate-fear area, with a distance range of 250 km to 400 km. With a distance
greater than 400 km, the blue area corresponds to the low-fear area.
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