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1. ﬁﬁl:ﬁ(‘,’éjﬂﬁlﬁ Direction of our approach

o LA D ARQBAHEA TULVS . Population is decreasing in the Tohoku region.

o HILHA NoDBIETHICEEITIENZHEL, RUZHHT S ER~DTERESSD.

|dentify variables influencing migration behavior from the Tohoku region and provide implications for
measures to curb out-migration.

o HHAXXEBX WREIMGEEBRN VNZEZ-EEZEKHMICHTTS .

Analyze the impact of Great East Japan Earthquake on residential choice in a disaggregate way.

o IRAVEIERIR L DB THITHIE AL DFREAEATINS .
Out-migration from home regions is advancing due to motives like income and job opportunities.

o TRHEHNHEI DAL HIKFE-FEMEL THD

Strengthening local engagement and revitalization is key to preventing out-migration. 2
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2.1 ﬁ‘ﬁ ?—9 @HE Data Description

® Tohoku History

e 2005%~20244% (20%)
o HIT)L: HILEE QOOSERFR) DIKE 410N, JEMKHE 2627 A

Sample size: 410 evacuees and 2627 non-evacuees from Tohoku region.

o WMAE RAAKREKTHH#EZERLL-YUIL

Evacuee: Samples who experienced evacuation due to Great East Japan Earthquake in 2011.

o FEADFFRRTOEEMZER, S4TIUL - BERMEFERL &

Residential choices, life events and socio-demographic information of each individual in each year.



22;&%%"‘@ Basic Analysis

#w

KE-FHKBOREHRROMER (X, ERBERERDTRELEFGVEIICRZ Bhe

residential location choice tendencies of disaster-affected and non-affected individuals appear to show no

substantial difference except for the impact of the earthquake.
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3.1 ﬁﬁd)jﬁﬁ'l‘@ Direction of Modeling

FETHEEMZRORE RILATBE THS(BEDKEICEILLEL) EEZ
EWEODYMETIVICE>TEERTHERER TS

Each year’s residential choice is modeled as a Markov process, independent of past states, and
expressed by a MNL model (Multinomial Logit Model).

2007 EA 2022 EA

E—#higk R—RA fth iR EE-1E! E—Higk R—RKA ftb iR EE-1E!

(20054F)  Rithis (L) Metripolitan (20054F)  Rithis (L) Metripolitan
Same region Same  Within Tohoku Same region Same  Within Tohoku

prefecture prefecture



3.2.%#{&';9]‘% E&@%E Choices and Utility Function
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3.3.MNLO)*EEE% Estimation Results of MNL

e 2007 -2022% A E Initial Likelihood -7495
o HUTILE ER21214 N5

3 3 (Y PN PR B -5 8 i L BE Final Likelinood 5601
EMRT DRI, B ERTEFRE Adjusted p2-value 0.24

Parameters for crime and volunteer
variables show signs opposite to intuition.

ﬁﬂﬂﬁﬁ explanatory variable ?EEfIE parameters t{E t-value
#0238 T 18 7l TF 15 £ N Average Wage per Prefecture 1.35*** 48.46
RS T47 iBENEE The ratio of participating volunteer 2.80*** 89.82
(BRE TR A FHFITFHFERII)DRX AR 0.85*** 7.55

Residential prefecture in 2005



4;&%?"‘@ Basic Analysis 2

FROMNLO#ERRE, BEMBROEREFORAIZI-TIIMKATR TREMBRICE
(+ZIERDZEIL L TLDEWSRERHAILD.

Last MNL estimation and basic tabulation of residential choices suggest possibility of shift in residential
choice tendencies before and after the earthquake.

Yearly Move Ratio

2011

BEXATRTEANORIENELELTNESESE
ZbNnb.

Individual preference seems to be changed
before and after the earthquake

> NGA=FZEELENITIOWIS
Parameter estimation should be aligned
with these presumed preference changes.

Move Ratio (disaster/non-disaster)

2005.0 2007.5 2010.0 2012.5 2015.0 2017.5 2020.0 2022.5
Year



5.1 ﬁﬁd)jﬁﬁ'l‘@ Direction of Modeling

RAAXAKREXDARICE>TEELI-EADEFEZRIVT 501, RIEDHART

S

BRHETIVEREL/NGA—FHEEEENENIZITD

To capture preference changes before and after the Great East Japan Earthquake, separate models are
assumed for each period and parameters are estimated individually.

EXREETIL

EXAIETIL
Post-earthquake model

Pre-earthquake model

2007 2010 2012 2022
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5.2.MNLO)1’EE® Estimation results of MNL-2 1% HE

m SR (2007-10) T ILHEERS R

#R5E T 12 A1 T 15 4R 0.669*** 11.29
RSIUTAT7EER 2.80*** 50.51
(BERFETEIHFS 1.30*** 6.89

RYZI—)DXREEMA

Ho I 5407 (x44E)
FIRAL BE -7495
BRALE -5691
RERY 0.240686
REFRERYK 0.240285 10




5.2.MNLO)1’EE® Estimation results of MNL

n EH R (2012-2016)ETILHEERR  nBRER(2017-2022)ET LHEERR

S e T e
41.5

HRIE AT IR B Y FUR 1.25** 25.3 B3 FF IR B T 1 R 4R DOT
RSUTA7BBE 3.02** 51.8 RILTFAT EBE 2.33** 41.1
(#REFFE R FyEis  1.07 5.67 (#REFFE R FEyFu5s  0.40° 1.54
RAI—)DREER RAI—)DREER

YoV 6526 Yo7 ILE 7943
L E -9046 -11011
BULE 6862 BRAE 8126
RERR 0.24 RERY 0.26
BEFRERN 0.24 REF AR 0.26




6%%@%&&@5&6%@ Result interpretation & Implications

o WHRMNGULAIL, BEMBERICEHFIRABLESSE HEHE) 2B UOT L. BEXEE
ZDERA LY EEEIZ

o — 7 FERVHOIADTFHFIICETHIREIL, BRAMRICEVTREEL DTV,

o RIVTATEBRDEMD/INGA—ZFRHRIIELDT, RIUTAT7EENBRALGESS (M
HADBFEMNRBRNESS) HNEIFEND

o MIRICIRELLARNVIEEHRET D (RR—YREPTRERLGE)

o HitihADEHFRMNLEANLEEENOILLAREMNEHS

o —BEFDEMIAEESISHTIE, WWBISERTIHERBLFRICHILMULAELN
AR}
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Ap_pendix.MNLd)EI’EE@ Estimation Results of MNL 1

CLE I O I 20 Y YIS e Bl i LEE Final Likelihood 24169

DHENERERT HREIS -
Parameters for crime and volunteer variables show Eﬂgﬁﬁiﬁﬁ Adjusted p2-value 0.423

signs opposite to intuition.

e 2007 - 2022% FIHAA FE Initial Likelihood -41908
e —————

DLBAZES explanatory variable HETE{E parameters | t{E t-value
E0E fiF 12 7| 3 15 & U Average Wage per Prefecture 0.544*** 4.52
A A& 7T=YIL3EZE Crime rates per population 2.06*** 9.42
20054 ) FE{F th 4 = — Residential prefecture in 2005 2.70*** 143.85

7R 22747 3& Ratio of people engaged in volunteer activities -0.846*** -15.44

13



Ap_pendix.MNLd)El’EE® Estimation result of MNL 2 1% EE

n LRI ETIL (2007-2010)HEEHER = nEBEEETIL (2011-2022)HEEHR

I T N I T R

HER R A TiEE 2.53** 7.49 #LERRA TGS
LFEE -1.22%** -2.69 LFEE

B — BT A % 2 — 3.67*** 755 [R—mE#SI—
RIUT47 0.215 1.36 HRIVT47

YT IV 5407 %44 YT IV x 114

FHAA B -13902 FHA A B

BiRLE -4981.8 BAR L B

RERM 0.64164 RERM

TR FRE R 0.64136 REERERE 14




