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Establishing a population movement
model in rural areas and considering
policies to prevent out-migration
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Regions outside Kanto, Osaka, and Fukuoka Moving out > moving in
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sqied | HAERICHIFTD AR DANER  Population decline in rural areas
T SHEEE DM REE /R BB AN IR N D 0] 8T Difficulty in maintaining social functions
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Objective : Creation of a population movement model for residents of the three Tohoku prefectures



2I80>w M EFJL Multinomial Logit Model
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Conditional Residence Selection Model Target: People living in Tohoku who moved in the relevant year

12#iRA% (Options) 1B, &, &4k, BE®R }_ggyn - 2044
BrozhmErEs Vi = BrZyij + z ViWii
kez lew
BN DN FHREIZER Vi' = ASCJ + Z ﬁkzkij ~+ Z 5jmxml~ —+ Z ejrxm-
kez meX reE
V; B NiDHE (C5 1T D3 RRIEDIEEIR  Definite term of the utility function in region j of individual
i
z BN (ESTHRIEEEEH, SMEMEEEE, EEEFRE(S), BEEREDERER)D) [A] b=t
Regional Attributes [Intercity Distance#, Habitable Residential Density#, Commuting Time (minutes),
Travel Time (exclude commuting and school) (minutes)] BN RIb e BIE

Current Residence Attributes [Activity Level#, Family Proximity#, Cumulative Residence Years#, S
Owned House Dummy] . flle | 464 113 0 187
X BABEYE [HEEERY=—, W4E5Y=—, Fin] Personal attributes [disaster experience 1 .

dummies, female dummies, age] 2k | 321 29 72 159
E AR HNEHS fEEY=—, HES=—, BilY=—, BT =—, HiERHST =) =

Event Attributes [Marriage Dummies, Childbirth Dummies, Employment Dummies, Retirement *EE'% 619 26 19 330

Dummies, Workplace Relocation Dummies]
# 1IEAR{EEFH  Normalized
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Multinomial Logit Model

Estimate p-value BE4
FHREE ﬁm&ﬁﬂﬁiﬁf 1,659 <0000y T VIEAXHERAE (LL(0)) . -3,861.461
common EEEERE 03277 06130 BASHEAE (LL(R)  © -2,699.643
variable B EN B H 0.011  0.1563 BHMURTERER (p2) ; 0.3009
BB (BSEFR <) -0.029]  0.0022[  *¥** IZIEE A RRURERE(P?)
Rl s — — Zc;?:fficient of determination . 468§gé8
RPIREIE Ik & DIFHEN 1.386)  0.0001|  *** BIC . 5,678.849
pref_ecture = 0133 03906 BEU/K#E: *** p < 0.01, **p < 0.05, *p<0.1
attributes T 0.179  0.0766  *
1B Z#  Extra-regional variables =y p-value B8R4 Hit p-value BE% BER p-value BE4
E#UA Intercept -3.237] <0.0001 Rxk -2.472[ <0.0001 *okk 1.406 0.0006 Ak
SR BR 0.166 0.4774 0.205 0.2777 -0.128 0.2660
Y =— 0.269 0.2023 -0.143 0.3818 -0.424f <0.0001 Ak
Fikip 0.010 0.3019 -0.003 0.6297 -0.029 <0.0001 ook
B\ M= — 0.096 0.8063 0.125 0.6695 -0.097 0.5742
REANRD N =— 0.352 0.3642 -0.024 0.9438 0.062 0.7378
B N> T = — -0.872 0.2635 -0.202 0.6992 -0.551 0.0950 *
BRI R T =— 0.338 0.4394 0.545 0.0795 * -0.122 0.6129
RIS BER T > N = — 1.220] <0.0001 Kxx 0.961f <0.0001 *okk 0.992[ <0.0001 KoKk




KRS =1L —=>3> Policy Simulation

BENEF 2R TRERE BEMBERICESVNWVTROREE  pe | DHEIEE L2EHEY
—ERR B EORHEN EETEIR(CS5 X DREZ R &F 83 62
. . . e 78 73
Examining the Impact of Shorter Daily Commute Time on - a1 4
Choosing a New Location = 36 66
>F U R4t O TE R B K E AT iHE 2L 89 78
_ _ . _ &% 98 94
Scenario: Shortened travel time in the four Tohoku regions ;ﬁ o7 o4
80% —
2 BRI AT 2R 100 o
% 0 B 100 94
2 40% 4 w)l| 97 100
% 20% B - SRALDIRAY (CHERS RIHAAEEAIE L D3I
0 Kanto—within the prefecture
o 0%
0 5 10 15 AR ENSHEDREME
Sl atblsl_SEHRE E R B RS P min] H— X EEROBE, HEMmSRADT IR ML

B —a ik —B9E Attracting service facilities, improving access to commercial facilities
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Stay / own_residence

- Two-stage Nested Logit Model - I*"# ’f] 1+
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Unbalanced datasets where non-moving choices make up the majority

—SBEFREZRICHIEI DR AT v ROZY M EFTIL
Nested Logit Model Classifies Mobile/Non-Moving First

E2lE #RfESTEIRESJL Moving Location Selection Model

Vij = OmjDm ij + I ij) T OjmXmi
Y zm g zke{time,distance} ’Bka g zke{density, estdensity} ﬁk n(Zk ]) ZmEX ym¥
EHA  SRME BAHh'EETD [BESREAROHESHNBHOE HITEARA) |

Connection variable: Comprehensive value. The individual faces the "overall attractiveness of the destination (expected maximum utility)"
10

I, =1In z exp(V;;)

J=1

E1E BEFERFIEIRES )L Mobile/Non-Moving Selection Model
Vmoven = ASCmove + 4 - I, + Z 0q - Xgn
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Estimation results of the nested logit model

HE | 8% ((Z¥(Beta) pfE BEE
s PEEH -0.1229 0.6725
B ER —

BRI PGSy -6.6788 < 0.001[**

BI{EH A 123 3.9471 < 0.001p**

B ER e —

FEE L 121936 < 0.001]**

2

Big s =— 0.9615 < 0.001p**

hiEG DS flETHhY =— 0.5204 0.0194[*
J_.E_ iy

BT3RS = — -0.8294 0.0015[*

B 0.649 < 0.001p**

47 x B EE -0.4344 < 0.001[**

—Hk 43X
;Ef‘ﬂ%i"%ﬁgx B 0.0217 0.8863
B MRS I8 s ey sz
%ﬁxﬁ*ggx U 0.2648 0.4624
—_/
SEBEE X U — 0.0674 0.7911
=Exlamth -0.1217 0.379

- ZIEOD Y MTFUEFTIL -
1#3R) Multinomial Logit (Lower-
level model: Destination choice)

FY

- ETI)LESE - FHlIEER ---
> T )UER (FBENEEIN) 3,671
HETE/ (S XA =52 (K) 13
XHEXILE LL(0) -8452.79
XHEXILE LL(C) -7777.85
WHEXILE LL(B) -5925.74
McFadden p”2 (vs LL_C) 0.2381
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Estimation results of the nested logit model

) P e |+ IOy NHIETIL - BB
EEEG  [RIEmE 0.0424] __ 0.2965 £+>")L) Binary Logit (Upper-level
D 0.0377|< 0.001 Hoxx . .
B 5 00066001 model / Trip generation model)
TEER [EHYT=— 0.0159 0.6793
r‘ﬁ:ntll%j?’j 0.3091(< 0.001 *okk
)Zﬁiid);& 0.0128 0.4356 ES)LEAE - HmeE
H{EHAR] -1.0766|< 0.001 Hoxx = :
cmmr [EOFIS— | -1.3820<0.001 [+ 2 TINHAAX(N) 60,740
= SN 20.6951]< 0.001 _ [F** HETE) (S A — 51 (K) 14
RIROIIRE | -0.2819]  0.02071 STEEE LL(0) -42101.8
BE BRI o07031<0.001 s FERARE LL(C) -13859.1
SATAN 8. E(C XEILE LL(B) -12453.2
N F2BEY 0.0803|< 0.001  [*** McFadden p*2 (vs LL C) 0.1014
?"\Eiﬁég:— 0.2688|< 0.001 ot
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Policy to increase homeownership rates
among young people through housing cost
subsidies
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Increase in the number of people
remaining in the local area, accompanying
the rise in homeownership rates
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To increase the number of people
remaining in the Tohoku region, policies
such as subsidy programs to encourage
home ownership are needed.

58000

57500

57000

56500

56000

1800
1600
1400
1200
1000
800
600
400
200

o7& EE (Stay)

57878.81

57570.6
57369.98
56859.58 I I

BIK (37%) EFEFHFBERE50% HEBRSRE70% HFEBRFSHRE100%

EEJOwvoInRd

1538.47
1399.29 1344.98

I 1260.26

TR (37%) EFEHFEREL0% HFERS5RET0% EFEEFERE100%



w rAn = -\ TREND

NAGOYA UNIVERSITY &% eport and S Nviromment Ds

CRIEDDMNEDTTNFUIE

Thank you for listening.
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%  How to set time distances

tREZEAHL, &
#harg, m, X ﬁi@ﬂﬂ,md)%%%}%
prefecture, city stations
=2F8 BXEBR
fllem ileBR
fllgmhsta | BIIIER, BaAEE
=R BREVVDTZEZEER
BEE ABLLIER
RIpGE JKFBR
BER A=ER
TEE FEERR
RR23X BRRER
BRR23X U4t J\EFER
)R tERER

f‘f#][ Z)EHM  Arrival Location
e | | E | .= s — | ER | ER
= ot | 5% =
EF 0 54 65 94 | 244 | 126 | 205 | 151 | 215 | 191
s | 54 0 50 42 184 | 68 130 | 90 147 | 126
fllis 65 50 0 55 199 | 85 147 | 107 | 164 | 143
Ve
WHith | BS | 94 42 55 0 130 | 74 | 155 | 99 | 132 | 113
ik | 244 | 184 | 199 | 130 0 120 | 126 | 88 162 | 120
Departure
Location | 5% | 126 | 68 85 74 | 120 0 84 34 65 64
FE | 205 | 130 | 147 | 155 | 126 | 84 0 43 115 | 74
BR
Jax | 151 90 107 | 99 88 34 43 0 64 28
FR 215 | 147 | 164 | 132 | 162 | 65 115 | 64 0 62
23X 4}
HZ) 191 | 126 | 143 | 113 | 120 | 64 74 28 62 0




ASC g5 =— (B8R, fl&amh, FR23X)

Z iig/E* Regional Attributes

Time,,, Distance,,, : iFEithH S BVt kE TOMMERRIS KUYIIRERE
Density,, In(EstDensity,) : B89t kD u]F# A OZEE S KU BFHIEZERR
ZE ()

Wgﬁ%&ﬂﬂ)ﬁ'& PEBIDEEV, RIEOIEE#, REEEFESH, 55
RS =—]

Current Residence Attributes [Activity Level#, Family Proximity#,
Cumulative Residence Years#, Owned House Dummy]

X BEAE4E
D,, : MUgEHRY = —[HERE. Ilam. RR23K]
ASCmove
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Vmove'n = ASCmove + 11, + 2 9 ' an
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1200 1115.73
1000 928.83
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800
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0
R 1593 %5ka 307 %aHE 4553 55HE
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2500
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TR 155358 300 %aHE 455355478
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