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Estimation of Dynamic Activity Path Choice Model Correcting the Two Biases of Tsunami

Evacuation Data
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Takuya lizuka*, Eiji HATO**

In a disaster management, methods for accurately predicting evacuation behavior are needed. We model
a series of dynamic decision makings from the strikes of disasters to the completion of evacuations. Evac-
uation behavior data have difficulties in parameter estimation; 1) behavioral data from past disasters
do not include responses of victims, 2) survey data for virtual disasters contain normalcy bias. In this
paper, we model the evacuation behavior by an activity path choice model and propose a method to
correct the bias contained in evacuation data in parameter estimation. This method allows to evaluate
the staying time at the start or stopping point of evacuation routes. Numerical experiments and case

studies showed the effectiveness of this method.
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TREIREEE 7 — X AU W2 85 X — X A

Explanatory variables

link cost  origin node stay dummy  stopping node stay dummy  destination node stay dummy
A model -0.5 1.0 1.0 3.0
B model -0.5 0.5 0.5 3.0

£2 KT -RIBUILHEHR
(1)B data (2)A data (3)A+B data (4)weighted A+B data
explanation variables parameter t-value parameter t-value  parameter t-value parameter t-value
link cost -0.487 -12.7 -0.470 -12.4 -0.509 -17.2 -0.521 -20.4
origin node stay dummy 0.503 10.1 0.840 21.5 0.810 23.5 0.811 27.0
stopping node stay dummy 0.451 6.14 0.932 18.3 0.905 18.9 0.874 20.5
destination node stay dummy 3.07 40.6 3.65 54.3 3.62 54.8 3.49 58.2
origin node stay dummy (B &) - -0.183 -3.01 -0.150 -2.80
stopping node stay dummy (B [Ef) - -0.344 -3.74 -0.311 -4.04
scale parameter v - - 0.859 35.2 0.856 37.7
Num of Samples 200 300 500 500
initial likelihood -8423.5 -12495.6 -20919.2 -25761.0
final likelihood -5827.1 -7060.0 -12888.6 -17375.9
likelihood ratio 0.308 0.435 0.384 0.325
RMSE 0.372 0.335 0.329 0.269
3 ek — 2
ERNTR & e iy v P

A AR 20194 8 H24 H~9 A8 H 2011 4

EEiRIEN EIRREEIRBMX OEEE A FIRENTS T T ogERE

XM 112 % 510 #

BE=X- 45 % 300 #

KZ—D5b, WHRAI - FERL, 5, IOV TD i

SR AMHEONE= X -2 ARE=Z— LTIt L7z
X4, K535, ERisHEAZOOZE/M A v b
V—JMTH5. FRPFERLZERT/ — FREBEE, /—
FEZY V7 TORVWEBEED Xy NV —2TH 5. [
HE I REDIFFICE {, KB LFAD Y b7 —
I CIEFHEEMIERKICE > TL RV, HFEWRREAIC R
RHEERITS 2B TERV. ZD/, 500m X v
MICEENZRAEROBELENRERE UTER — R
L, ZThEV VI TORLSIE TRy hUY—7 2L
7o, BEATEIDY ¥ Z12oWT S, FERiEHORZLR 2 »
N7 — 2B A XEMZ B2, FKET 14, BERIEHT S
kBT 5. EERKERETLNT LI AT v 7
Z e WHIFRI DG 3 v TEID 50 5 ERLZ2TT o
TWB 728, ARITZERY > 7 - T ¥ 71 5 Bl
fIchi—ahiery b= 2 WS Z 2T, KL
T—EDEHFIREEZ DN TES. Xy vU =Y
A ZHIKE WA OIEEIEHGERE 7L OHEERIZOWT
S HOBETH L. R T 32 2 h otk 13
LT —ROHFT, MY VBB ERT v T
BOGHPRIREVE=Z—DHIZHKE—L, RET
T =45, FERIEHATT =25 2 Lz, ZhibhdEnR
7 v T TGN EIE LB =R =20V T, R
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ZEfN Y > 7 K (m), BRFi%ZD / — FOEEZE (m),
HiFEHL ) — FIIEX I —, Pkt — FIHER I —, BV
) — FIEX I -2V RELERORr—L %
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F4 EF-RIBIIHEMRE

(1) & (2) FeniEH (3) FKh + Bt

explanation variables parameter t-value parameter t-value parameter t-value
link length (PR /100m, 54 /10m) 0.030  0.919 0.120 7.88  ** -0.012 1.39
elevation difference(/10m) -0.254 -0.653 0.005 0.204 0.004 0.266
origin node stay dummy 1.77 174  ** 1.38 16.7  ** 1.73 30.3  **
stopping node stay dummy 0.391 231  * 0.550 11.4  ** 0.766 19.7  **
destination node stay dummy 3.08 18.1  ** 3.29 19.3  ** 3.47 51.2  **
origin node stay dummy (K [EH) -0.693 -6.64  **
stopping node stay dummy (K& [EH) -0.396 -2.18  *
scale parameter v - - - - 1.99 11.8  **
discount rate y 0.927 774 KFE 0.466 14.6  **  ([EE)0.466
Num of Samples 45 300 345
initial likelihood -2824.3 -11994.7 -16315.8
final likelihood -471.0 -2504.7 -4554.1
likelihood ratio 0.831 0.791 0.720
* 5% BE
** 1% HE

N TL Yy TRIDEENGON TN S ZEZRLTWS.

. ok —J3°C, FERTEHTIEREROIARRIIC LA TER DRI

— Z=EIT
500m*v/a

M5 FERTEHAY b7 —2

TW3., REBOKEZIEET 2 Z LITRERT 334 7 R
X, FRCHFEH — FIEX I — ikt ) — FIEX
DRI R=RIZEENTOVB I RIREL, ZDZD
PRECEEOHHE w ¥ LTHRELE. X (17 D
BAZBI2EM ald, EADEETT— X TEWEYL
T 27-DICBEREHT—2Ta=0.01, RET—XT
a=012735%.

5.2 MHERRE

LTTE, BEREHETFLDRT =5 X —&—
p=1IZHEETS. KETITEEIR vy BREIC L D
ET D, NI X—ZMERERER 4 1TRT. (1), (2)1F
F&, FEHIEHO T — 2 Fzhehe i TER ORILIER
[TolfERTHZ. T —RITBWTHREM ) — FIEE
I —, WPk — FIEX I —, HIVHL — FIBELX
I FIEICHEREREE, BEATEEHT —XTY ¥ 7 EHEII
EEREZRLE. TASIRBEBICEI R oTW
3. HBIRIERICHEEEINTED, FKHET0.927, FER
EHT 0.466 Z/RLTWS., FKEDHH 1 IS MEDHE
FEEINTED, FETEIEROMRBIHZERL TEZS
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FERTH 2. (3) OHEETIX, FERROPSHIC BT 2 ED
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U BB LI DIEENC X B THEREAE < RAED S T»
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2B, AT =T X—& p OEEEIZ 1.99 TH Y, [
HIEH T — X O DRAEENEBR L TW3 2 WS iR
otz THUIMBAED ST U TR ol TEh &
\ET2&D b, FEOKETIIZHRIEH X — VDR
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FEREHAWS Z 2T, BTV IBIIED L, R
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DL TEE XN T WD TR HF ik 35
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W2 T 2Ty 7 (W)

RITRRE S 24 DA 7 REBRE LTI X —XHEEE
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T, FRHIEED X 5 2R & N RE A DB RN 2 5
Ta—VYIREE LT, HFEREIR, HiktT oL
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MNCEER T 2 Z 2 ZR[REIC L2 IR WR & 5.
iz, BEOBEETEICBE VT, T TV» A RIEDKE
HRE U7REH TR 2 MIE S 5 SP #E Y, MEDRBD
KEICB BITHRURO ZNZIUT OV TEENE N 7
ZOMEICEHL, KB TERDD 5 RP/SP [FIRE
gL, aRX VERIFEDOE Z T elABORIZEAN
ZFERHEEICE D, N TRAZRE L 8T X =X HEEDR
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ADEZEHW. L L ZOMHEEER a DIEDE X 15,
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3. FCESHEO XS IR —ILDRR 3 2 HilgoF— 4
ZRVBEIZ, R —LORENHIBD T — X DEADNE
T KEL BoTLED /20, a DIEEFIEET 203D
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BRDIRED Y 2 71618y LT, BREDIRENLSEY T
VA AREER Z BRI TV, RN B\ Tl % i~
/R L7200 DEREE WS 2 WO FESEZ 5N
5. TV LFEADFHBIIOWTIESHOFETH
5. Fiz, EFRIOVTHREKE T — X DIEFE A
7 ADFZEPRN TV BAREED R Z Wiz, FIRHEEIC
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2 LEIS [ RISAMEEDOINC D 537 X —RTH D 7=
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