Vol.26 no.3 2009 9

AR REIC K HATARE

AERER A S VT REDETILE*

Modeling the Duration of Residence by Type of Housing Ownership using Survival Analysis*

1. [XC&HIC

ITEE, HOTHEREE, L 0 b ESHsR O EERE O RE
%, DFEE LT A 7 AZ A VDEERLE V- TZ A D
BHREA BN O LD & TR VMM L T&E T
5. O ORERIROT-DIZ, ERHACIEEIE B
FERORFHA 2 B NSRG4 & B T X D4R
VAT LET NI L DRETTREDBF I EDBNETH 5.

1970 CLIRE, TR ORFEE DL < I1L, SFEEEE
PR T VOB A U C, B AT DO iR
ZOATL TS, K< BT BEBTET V3040 12
$HLUT, WegenerlZFdD L o —4EY 2|28 VT, M
(ERET I/ UBIEDFEIZRE2321TV Y, TE TS
TRy AT LD < 3R TENS KO EMER O,
Fy NU—27, MR, SRR, EEEESE, 8o
DYV TV AT IOBIERENTNDZ L, £22OHFT
WA OSEF TEE T /USRI D EE YT AT
AD—2L LUESITHNTWA I L AfER L. &
LT, oI IR Y A 2 U E, (B
FITATEHER OIS K ONHIBRIR I 2051 B s, RS
T, ZOHOERS A IV 7REITERT 5.

DG ONTIE, #HZE < OMEE DB HEGRIC
HoE, SRR TT LA DTN L CnDY
O L L7’ b EBRCHEE T ET V2 VT, 20
HRIE A A X T RGE R BT DRI O ORTE KD
TFETH. ZO—o & L THHGRINET VOB 5y
T =2 DANFNREEETHD Z LT oNd. Ziud,
Z NS BERGEIN T T LRI SIS IR TR COOBEER
WD T20OIZ, [FRICLTEESYA IV TIREE NI T
— AP ENIR T —ANRE LD Z LIk B.

ZIT, KX, ZhHoREARER L L,

*F—T—X . THIFIA - 208 - B GET L, HER
FH, it

WFAER, TE, LRRKFRIPUE Y LR AHE
(LA RF R 4-3-11, TEL055-220-8532)

weEE, L, JERE R
TP X AEIPERT3 T H 1%, TELO78-796-4852)

wepkER, T, [LBURFERFEIE S LA G irges
(AU R RFrTECH4-3-11, TEL055-220-8532)

ZRE* « PEHFNTS - e a ARFE R
By Ang LI** - Kazuo NISHII*** « Kuniaki SASAK|****

B A7 BRI SIS AR T A VT, BT
BIRERIRE 2 A X TIRETT VOWEE BN L35,
HARRIZIE, F9BEFIEE L2 —Ltkic, &
TER T IR 22 OET L, 2w 7 ALf
INP— RETINENRT AN v I BTNVEZNEHN
T, BADESEY A 2 T REETVEESALL, £D
MBI G 2 B D ANTT 5. RIS, BBl CFE
i U7 AN A TR L o7 — 2 2 W, o
SRR BT D3RR T 5. £, TORRITE
SE, FrATEREROIEROZERZ L NIT 572012,
Kaplan-Meieritiz HWC, AEMOBEEZHALD. 5
2, ERAbENFIRES A 2 T RETTIVOD/RT A—
ZEWEL, TOET, EFEIOWTHHEZTTY. £
LT, INLEVELNMREELEDHDLIE ETD.

2. BEAEDL E 12— ERARDEESR T

RO A L 1L, HDIEDKAIND, 5D
FRDPERT DB DUVNIHE T 5 F CORFE A AT OXE
BLTHETLNTHDY. ZOTEORHRE LT, b
KIG L 72 HELRDVAET B F CORFEIILT IEDOfEE &
D, 2L O%E, KEOSHOENIEIE D LD
TERETHENDY. LRING, TICESRSHOAE T
BT IR TN S TN S,

TENDESEZ A X 2 THTEZHT & D BB T
L, EADEEFEE (F72bbilgiOlRE S A 2 7k
TERR) 2T DBRC, SMOENBAICREVR Y, f#
Hroxtge & SN DA L R UMEE A FF-> Qb &7
HEnbd., Lo7C, HEnHTh, AFRROITRED
FERHZARETH D i olgl Th D EEZ B, T
HIZBWTIEL ZOFHEDRAN 2 EN TS 979,

EANDEEZ A IV TIREZH DI T, 27 R
il — REF L OmAD, Ryub2 2L >TIZU®
TIREEN, Dengb® Mzl vigESNTE . T0D—
¥, a7 AR N — REF VT HEME N — RS E
HEET HLEENI2N=0, R OBIE L& T O X A
ST EPMICT A Z ENTERNWEEZ, Habib 5™
MBEOWRAEZHHI L TRTZ A N v 7 =T L Owf %
Wiz, F7z, T AN v 7TV EREH L7
il L COMRES A I V7 REE LSHRET D2 LN T

- 519 -



% &, Sugiki HPIIFEL TS, L, THABIRER
SN TUIEET AI9EE b, iBEOT—H %N T
B PR 2 T 5 & ) EEORE &1 T T-
ARFFETIE, ZADDOIATIREEEE 2729 2, A7
AT TR 5 Z O2FEDET L & - E
WG, FET—ZEHTL, BADIEESY A I v 7 RGE
SRR AT T VOmADZER, RSB LU
BT 5. ZNETELEOMDEZATIE, 20

SYEFIZHV N COMFET ViR O HhIZEns R 72 H 720

ZOERTARIFRIZ LY, SBROAFAETLDLY
—JBORN RN Z EPHIFFTE 5.

3. BERA I UTREETILOEE

AT COAELERE (survival function) 1%, #5/FH
B A IV TRTEN D DIRFRUIBWTEE Tt T
WiEREZEZTEETHY, ~¥— K% (hazard
function) I, #ofEX A X L TIRENH DI LE TIC
FTOITORN &N ) I TORDBRENIRED B D &
W) T EEREETHOTH D, 221, EAN G
JET % F CORFRITO 5541 % 2 () 1R S A 7RI

S(t), BLUOKQ) RS Y — FE#h (L) TEL,

YBRZm B OBRITN () TR F(t) X R AL
B, fO)IFTOMREEELTHS.

S =Pr(T=t)=1-Pr(T<t)=1-F@®) (1)
h(t) = AliTo Prt < T<t+At|T = t)/At
= Alg}o S(t) — S(t+ At)/At - S(b)
= —d[logS()]/dt = f(t)/S(t) 2
S(t) = exp [— Jth(u)du] 3)
0
Tz, XEEEZ AP — FREBUTEAT L HEL

LT, avZAPINAY—RFEF D DL R8T Ak
Vo 02T ) O ENHD. miEOHEs, EAD

HAE 2 A X TIREN I ANY — FYE& 23720,

NP — RN —E LD, ZZTONYF— R
1%, HOEET2ODREDERE X A I v VP ERER
EWVWIHINF—RROUTH L. BEOHRE, LKl
N — FEZEBETHIHER WDV IZ, FFE
DIERDAEARET DHERH D .

INHOREICESREH TT, AFRROITTE
2B 5D Z OO EE N ENHAWT, EADEE
JEAA IV TRETT NV EERLT 5.

(1) =7 AR~ FEF L

IDOETNCEDERERTOEREX A I 7k
EMERZRO L 9 7B ) THAT 5.

h(tlx;) = ho(t)exp(Bix;) 4

22T, h(t[x) 3R EBERY bx, 2O AL
DO — REEL, hy (O 13 HEEAYF— FEETH 5.
BITRINNRT A =277 v, x 3 EHAiDHEE
R MNVEENENET. Y%ET VIR EES
NP — REEDONRT A= L L TETIVICTEAT
%—J5C, HUENH— REI%ELh, () 2 FrE b TIC
WETHEINT AN v 2B THD.
T, NI A—XOHEIZIE, KENY—FE
RN & B2 L C B EHEET D & D Ey B E
EERWD. BOLEPLANXG) DL Y IcEEND.

PL = exp(Bix;)

. Zkereo) exp(Bix;)

)

ZZT, D) IFREALICERE LA DOES, R(L)
R RtOERO Y A VHEE LS. ZZTDOU R
JHEG LITEOEMCBAI SN EANDES E R
7.
ZLT, BHROEREXYA I T OWRENTON
72T — % 756, Breslowlh P T/8F A —X % H#f
ETHZLICRD.

(2) RFARNY v TETIL

RIAN) w7 ETLVERWDSEE, ~NF—FK
BT DR ERET HHLENH H.
AL CTIE, a) FEEOAE, b) U A TIVAE, ¢
e AT 4y 754, d) RHEOEHSAR, e)
YV O3 A, AEF b5 A BT, 2hE
DA D~ — R (6) 22 5 (10) 1Z7R
T. ZLTC, FOSMAEN LY EYNE NI
et 5.

a) FEEA

h(t) =2 (6)
b) UA TV
h(t) = AptP~* @)
o) AT 4 v 7
_ AptP!
b =T ®

d) SEAERL AR
1/t- ¢llog(t) — p/o]

PO = T P llog® — /ol ©
e) LYY
h(t) = p - exp(—At) (10)

- 520 -



ZIT, plIERART A—=FTHY, Tibbh, WL
LBl — RROB(MFEM A RS, L IIHEEXS b
Iux, B RFOME AL OSSR, T78bbexp(B x;) TH
D, GIXFEVETE B R B R, O EYEEH e
RHMEAMTHS.

EFLOHEEITER L CiE, RO IR L ERSL %
BAET2Z L2k, RITA—ZOHEEELTS.

L= H{\]:1 L
= [lienclh(tilx;) - SCtilx)] - [Tiere SCilx) (A1)
22T, NOHTHE 2% COZRUVMEADOES, RCIE
HF B0 22 TN OEES EIRT.
4. FHT—2OWE

AFFETHWNZT — 21X, T AR50, FAk19
FIAICHE SN T o — MREIZL DD TH S (3
—1) .

&£—1 HESE
LRI TSP E T D 1
fiofri : FRRI94E1 A 13 H, 15H, 16H,
AT 24H, 25H
[FUY : SERKI94E1 H16 H~2H8 H
TRk JEVEZ T K HEEReA - BEEY
BoAiAscdk . 5, 0004%
FRADIRUL [EISRER : 90THC
(R 18. 1%
AR &R
RUE NS, M5, Fn, e
- - JEEHNZ RS9 2 -
A

JEEAFRL, BRE TOTERHHE
TR BE D E R
w47, IS

WAL, EEOTLFR Gro/INERIX, mER T

DORFHEAD) L0, FloiUITedd DO SV VE S 5
WOBLEDND, FEBHNT TI5ReRmA DR & 4
PEFEMT (15~645%) ANHEEER] O _HTHIX 2355E Lz
SO EFITNA T, TEEEEREOHIX ] BL W
FLES) H®EELE ((—1) . 72, FHENRITK
EOEHREC L 72 0, HERFRERCOE AR, SR B
THEMENDH ST, ZOREE, BEIHBEF O
FRIe T E LT, SEIOIERS A X 7 REE
TINDINT A—R EWEET D,

AR AT A L AN DR X A I TIRGE
BTV, AR ISR L LR TR
A TR sy [ B Wl N W N | 9 2 B e 16 S =5
T, TRIEGM BEO TBURGH D2>08RR % A

LUV REICEE T D B OWCEM A T o7, T

-----

<AH>

W 1SR AEN D EEAME

[ : A D B LR
(15~6482)

I RS EER R

L Powx

XK—1 &HAIUT

RECIIRE - COEERIARE, T 2b bR~
DERJEREZ, BRI CORERLMR, 3 72b bR
~OEESEREZ] & BRI CO BRSO3 S Co @Mz
OWCERE LT

b, ETAVOEBMEEAREEL, FEEMIRICE
VT DHREHER O AT AT 572018, &7 —4
DORUEFHET 2RI L, $at#T/ 7 FStata/SE (N
—¥=2710.0) THHTE T T<.

5. HHEOEERITOEELE

(1) FEN7 et oM

BEEFZE2I 2 L0, FTATRER DR ER X O¥RE
HBRIIRE RERNH D120, KETIIHERE]T
TROLREENOEE LB L, T8 DEE L7 fH
ANERE L MBFARE L TONEITH 2 & L35,

R LB A DJEEREIC BT DAL, [
B 23 432 1 (54.6%) THRHEL, RWT TRER
2] A 359 (45.4%) Erlpoiz. Fiz, RS
B, TEREE) TLUE, TFEEE) 1644, e
BROSERAERN S,  TEE(IE] 37.8 %, [HZit)
41.4 B CThoT-. BEENIR L 2o DL,
BEE) 80.2%, EFEFEE) 59. 1%, REAEE &8
FE) 2.8 A, TFZFEEE] 3.4 AThoT-. BUEED
BT, &8 66.1% [HR(EE) 64. 4%,
FHEOROYAE,  TESE] 43.4%,  [FERAT)
48. 6% L 27

ZLTC, M—2 OFB{EHFEEMOEIEIZRNRED
PEENFEEICR SN LD, AR CALFH

-521 -



.25

.15

Fraction

1

.05

0 20 40
BiEEH (&)

-2 RBEEgOsH

LD ATRENE &2 FET — Z A B EMT b= &5
ZbhD.

(2) FTHTRER R AR O 2R OMRTE

FREBRIARREORERFENE L R oTn
52 & EE BICREET 5.

F 9, Kaplan-MeieriE%& H\WT, &FTHZRER]
DEFREWET D, ZOFENE-AEREK
W, ST AN s BB RASTH B0, AT
BA%LS (t) DKaplan-Meier i & £33 (12) TR I
5.

]
S(tg) = Hﬁ[T >t)|T 2 t) (12)
i=1
—37TlL, Kaplan-MeieriEIZ X AT ATERER D
D 7= DI 2R e AR 2 RO T-H D TH
L. 222, PrERENAGRIERO SAIZE
NENERENHDZ LN D. miEFESRIICE
WL, EBRAEETCOEAEBEERRNEDS LIV
T TCHRFEE LY &L,
WIZ, Log RankfMEDFERIZHWTIX, #HEtE
7398. 0 & +4r K & < V%K HEC T A FERE B A 77 B

DA AERITT2 N &0 ) IR 2 AT & 2.

6. EEEAHT

(1) FREHREREC X DR ORE

NI A RN w7 BT NVERAWDEAIZ, ~P— K
BAAN O OMER M ZARE S DN 5. AWIFET
1%, 2RI LB, a) hbe) FCTOMFEIA
DOSFEIEA W TIREEIT 7=, £ LT, TNEURE
U 7R3 ) A DAV R E s E R A & — 21
=

ZORND, FTAERERI N — REOMER %
BFLIZE 25, UL TADAEIRE LIZET A0S

Kaplan-Meierik(Z &k 2 RIEEFERENR

0 20 40 60 80
BEEH (F)
[—mEfz  ——— BREE |

X—3 FrATERREEFRIR

INEVAICIEZRSTERY, KbHEFHNCTEYNTH 5 2
LHDG. Ko, SEOHETE, BEYA IS
WHEETIUCTA TIAAE IS 2 L b5, 12121
ERERICOWT, SHRER R E LIZ e b
FEFEONCOMEEFTEY, 4H#S bICKIELTT-
THIT B LED 5.

R—2 FtFRERE AIC) DL
PR EBIE (ATC)

Hesk

FEFEE EEEE
Sl 624. 74 766. 89
T A TIVSH 487. 44 681.51
o AT 4
et 534. 15 689. 13
SRR AT 570. 11 683. 71
TR AR 515. 43 715. 44

(2) S OEN

R LT Y A LV TIRETT NAONT— R
FOURT A= HEEMEOFEL, Hhl P — RET LD
B, BIFECHHIRWBIOHXG) T, RFTA R v
7T NADOEE, FHITEIHHA() LU0 2H
W5, ABETIE, SIS LCEBET A4,
wHEME L FEEMEE O 2 FREN G . fEE, [FRALK
(N, EEROFR 6% , MRIYI— BE=1, &
PE=0) , HEEAX I — (F=1, VW E=0) |, BiEEA
I— (F=1, f=0) , 7t¥I— (F=1, =0) =5
#%#1%, 1DK/LDK 75 5DK/LDK 38 X OBA EE T 5 B
DFERAZ A THZI— (2=, WWhx=0) , BRETOT
ZIREH (599) 13 5.

(3) ETNVOREERET

17K HEFE 72135 % KHECTHE T o T2 A5 D % U
BT IVOHEERERZ R —SITE L Tz, T A —HHf
EMEITIE/R HIE, SN Y — RRE2 & HEN T
B, WAL, AR N — R D 53

- 522 -



R—3 ETILOHTERER

3T A—SHEEE (N — RH)

BN FiFAE HEAEE
PR 71 EF)L2 EFN3 EF4
i~ — INTZARNY w7 i~ — K INTARN) w7

REAS (N -0.14* (0.87) -0.14° (0.87) -0.20* (0.81) -0.24* (0.79)
i %) -0.07° (0.93) -0.07* (0.93) -0.06% (0.95) -0.06% (0.94)
R I I — 0.60° (1.83) 0.57* (1.78) 0.83* (2.30) 0.92° (2.51)
BofiaE & X — 0.93* (2.54) 0.97* (2.64) 0.42* (1.52) 0.49* (1.63)
TEE I — — — 0.35* (1.42) 0.39* (1.48)
3 DK/LDK & A 7% 3 — 0.32"° (1.38) 0.35" (1.42) — —
5 DK/LDK BLOLLEZ A 7 X7 3 — -0.37" (0.69) —0.37" (0.69) — —
TEEH — -3.41 — -1.37
AR T A —& — 2.06 — 1.59
KBRS -1052. 59 -235. 72 -1336. 09 -333.75
BN 359 432

o oa: WWKHETHE,
FEIMN OB TRE Y — R AR

KCdb. £z, NPF— FHIZ T A—FHEEEOFEE
LAz LIz TROBNA.
INHOFRERNOILEICEZ D Z &1L, TXTD4>
DETMIZRBWT, HEFETHD) HHVOE TREE
Y| OBAICE, iEA— REREMNL, —F,
(ZVRBAE £7203 TEVEER OBLAIE, iBE
INP— RO T DEMC S D 2 EDvbns.

WIZ, FTAEEIMICHRF L CAD. FREEETD
MERH A 7 H33DK/LDK) DAY, $imfE v — R
D2 T2, [BDK/LDKB L OWL L) DFAICAR D
&, RN — RS TO DA H 5.
BRI TOMNT UEEZERINE] 1FE, 55T
AREMENMEL 2D 2 L2 WR 5. £, EREETOD
R0 ) DAL, EE P — RPN 28
Zdb.

»»cy
—

(4) BT NDOEL

FT, AL CTHW2BEOET M3k E 57-<
F72 D BRSO E 2 o7, FTATRERICHEE LT
HRE AN — FENFER U TH D 2 ENE—3TOHEE
FERINOFEAID Z ENTE B,

Wiz, AEREEI NI AT — RET /IO T
%, Schoenfeld%7= « Scaled SchoenfeldZEZ=4{H L,
Z DI — R FGHAINCRE LT, Z ORER,
ETNVOEIF0. 1LV K& L, FEEZOHEA120.2,
EREEOEAIZ0.4Th 7720, il HF— RPN
Wz SNTCND ERERITT D Z LR TE T, 2L, W
WHERATTLDZEL D 2\ NEEEBI N — RIEDT7- S 7au e
BEETMIAWDEAIZE, EBATT VA S DICHRE
L7=ER bV B 5.

F7o, ARHEE LT NT A N vV ETITA T

b : 5%ARAECTHE ThH D Z LA ZNENERT.

Y AWBINS— FETIVICL B REEFEMR

Survival
4 .6 .8 1

.2

0

4 60 80
BEEY (%)

—@EE ———BREE |

INSARYYTETIL(TAL TNEH) ICK D BEEEERIE

4 .6 .8

Survival

.2

0

40 Gb 8‘0
BEEH (F)
[—#zeE  ——— BREET |

HM—4 FERERNREETRR

WA EAGE L CRIE(ILE T 72, Z LT, ZOHLEIC
B DETEFRERIDIR T A—2 L 1LY RKREWE
b, BHEORGE & & B, R N — RN 5 2
EWGD. FEE, ANERSCTRRARE LT=5 > D=y
FEODIENNT S, — AT o~ LA ) —43Ah%E,
B < OHTBAE NS Z LN TE S, 2oz, 4
[EIH Y RF7- R sRERE (AIC) DM, #iZ<

- 523 -



DETNOFHFENMFAEL TS, ZDEHITELD
ERACNFTRE/RET VD &9 K ITofiE R, &
W) HIHE DN TIRFT 2 OO0 M bt e e 7 L %
BONDMIONWTIE, FEEHEORMNS 5.
F—3DFT NI LIZETOE B2 T2 DY
fila AV CEMR L7 BRIl 2 e B — 41
RT. 22 TO-BI AN — RET M X D BFREAEFRO
HEE, BB — RETIUCEIT D AR D)
PVIZ, Kaplan-MeierfffEEZE VA, LT, Zinb
OMEENFIFR, Kaplan-MeierlZ & 5 B st
(X—3) IS L TUHEFHL TNODZ EDDDD

Z 2T, Kaplan-MeierihlZ X2 AEGFHENERNETH
B—75, NP —RET LT X N w757 UZ
L DAEFRIIHEEE CH D, B OHEE ) SHiTE O FZH
EIIEE L TNDZ LY, AHFFECHER SN2
DOETI/IVE LEOGEBNENH D LT TE 2.

7. £&EO

AFHILTIE, BRI BRI IS T AETERE R 0T
FEZHNT, ALYV ORRES A X 2 T HRGEE 8T
L7

ZOFRERN OGN M E LT, FrAENICE
\J BEEfE A N — RRMICHEHICH B EN D Z &M
BNtz FTe, BEOMERSAEIE LT2/3T
AN BT ML DHRRS A X VT REET VK
L, AICERIHR L2 2 A, FOFTAEFETLYA T
IVHD S JVOAICOE & 22 DA Ch D Z &
btz oI, RS EEY A 7L OmAZ
BB DHERERNENTH DD, FoEnonis
SN — RERARNT B 2 A SN
HTENTE LT, BRBRICAEFREOTFED2
TR LA i UG AT o 7o AE SR, B A Dl
JEZA 2 TRTENENCBWTCIL, W & BREN
NI ERDND, W & bEEY A T O
RFRECH D EEZ LS.

L%, BEE LR A IV TIREETLOL &
2, A7y 2 b—y g oYL T IR TR
TIIVORES AR BRI TWERH Y, Zb %8 Ul isEm T
TRRDOET NVEBDGREE VR 5.

e

AWFTET TtlssiE — EHR bS] OFsADb &,

FEBRZOBA 8% 2 bhD & 4D A L =T 2
DT L CHE RV F, BEEENHITIE
FNARWR T AL P AW, T 20 LR L
T ARETHS.

- 524 -

1

2)

3)

4)

5)

6)

7)

8)

9)

10)

1)

12)

SR
Wegener, M.: Operational urban models:

state of the art, Journal of the American

Planning Association, Vol. 60, Iss. 1,
pp. 17-29, 1994.

Wegener, M.: Overview of land use transport
models, In Handbook in Transport, Vol.b

Transport, Geography and Spatial Systems,
pp. 127-146, 2004

Clark, W. A. V. and Lierop, W. F. J. V.:
Residential mobility and household location
modeling, In Handbook of Regional and Urban
Economics, Vol. 1, pp.97-132, 1986.

WhEE: BREMEZESIERRZ, BEE
RE, Moo RIREIER, FHIEE MR,
Vol. 16, pp.10-19, 1995.

Y. M and Kan, K. :

estimation of residential

Toannides, Structural
mobility and
housing tenure choice, Journal of Regional
Science, Vol.36, Iss.3, pp.335-364, 1996
Kleinbaum, D. G. and Klein, M. :
analysis: a self learning text, 2nd edition,
Springer, New York, 2005

erfbe—, e R, ILARERTT, HIET,
RIS « ZZBITEIO ST &7 Y v 7, Bl
H AR, pp. 190-203, 2002.

Hensher, D. A. and Mannering, F.: Hazard

based

application to

Survival

duration models and their

transport analysis,
Transport Reviews, Vol. 14, Iss.1, pp.63—
82, 1994.

AT, RAEEL, JbRFE— /A TEH
& DIBIZES S HHFICRK T 2 BB HRA
BB O34,  TARGHEEAFFE - R SCEE, No. 14,
pp. 799-808, 1997.

Yamamoto, T., Kitamura, R., and Kimura,
S.: Competing-risks—duration model of
household

indicators of

vehicle  transactions with

changes in explanatory
variables, Transportation Research Record
No. 1676, pp. 116-123, 1999.

Yamamoto, T. and

of household

Kitamura, R.: An
vehicle holding
intended holding

analysis
durations considering

durations, Transportation Research A,
Vol. 34A, No.5, pp.339-351, 2000
WAAT, dEATFE—, BEIEZZBT o EAR B A

Hed o> B BYHER 0 B 2 EHHTENC RS



13)

14)

15)

16)

17)

18)

19)

20)

21)

Doy, R R Gm SCHE, No. 667/1V-50,
pp. 137-146, 2001.

Yamamoto, T., Madre, J. L., and Kitamura,
R.: An analysis of the effects of French
vehicle inspection program and grant for
household
transaction, Transportation Research Part
B, Vol. 38, pp.905-926, 2004.

ZWPREE], BREEIE, SRIBIZ: A FREME T
AT X DA O BEVHEEITIRREOHEE, TR
FHEZAWEIE - G SCEE, Vol. 25, No. 3, pp. 623
631, 2008.
Ryu, K.:

proportional hazard model:

scrappage on vehicle

Group duration analysis of the

minimum chi-

squared estimators and specification
tests, Journal of the American
Statistical Association, Vol.89, No. 428,
pp. 1386-1397, 1994.

Deng, Y. : Mortgage termination: an
empirical hazard model with stochastic

Journal of Real Estate
Vol. 14, No. 3,

term structure,
and Economics,
pp. 309-331, 1997.

Deng, Y., Gabriel, S. A., and Nothaft, F.

E. : Duration of residence in the rental

Finance

Journal of Real Estate
Vol. 26, No.2-3

housing market,
and Economics
pp. 267-285, 2003

Habib, M. A. and Miller, E. J.:

Microsimulating residential mobility and

Finance

spatial search behavior: estimation of

continuous—time hazard and discrete—time
models for residential

panel logit

mobility, In Proceedings of the

Transportation Research Board 87th Annual

Meeting, Washington D.C., USA, January
13-17, 2008.

Sugiki, N. and Miyamoto, K.: Spatial-—
temporal aggregation effects and path-

dependence in a land-use micro—simulation
system, In Proceedings of the 10th World
Transport Research,
Istanbul, Turkey, July 4-8, 2004

Cox, D. R.:

Conference on

Regression models and life-

tables, Journal of the Royal Statistical
Society, Series B (Methodological)
Vol. 34, No.2, pp.187-220, 1972

Cox, D. R.: Partial likelihood,

- 525 -

22)

23)

1975.

Covariance analysis of
censored data,
Vol. 30, pp.89-99, 1974.

Wi E, MEMA  AARICET 2 FH0lR
JEILEZER DO~ — 4347, KEIO UNIVERSITY
MARKET QUALITY RESEARCH PROJRCT (A 21st
Project)

Biometrika, Vol. 62, pp.269-276,
N. E.:

survival

Breslow,

Biometrics,

Century Center of Excellence

DP2004-18, 2005.



SRS FREACK SFAEMERERZ 1 = VT REDETIVIE*
ARG« IR « i a ARHEx

AFRSCTUIE, BB IS DWW AR T FREZ AN, AL~V OEREZ A X TIREZR 5y
W 5bDThs. TOHEkE LT, AFREOTFECRT 220 5E, 2y 7 A ~F— RET /L
ENRTARNY v I EBTNVEZNENHNT, HADIES A I 7REETVEEREL, ZOFRMEZIS
T U7, BT, RUERTE COElE L7 NI TR C L 57 — 2 2 WG, o R AREICRET 5
FREAHYRE L, EOMBRIIESNT, FrAEINCIREROERN S 2008 9 D EHLMNIT 57201,
Kaplan-Meieriiz iV C, AEMEOBEEZRATZ. X561, ERILSNHEES A IV TIREET VDT
A—=BEHEL, EDLET, FEFETOWTHIAITY, OO EIEOFEL I 5N Lz,

Modeling the Duration of Residence by Type of Housing Ownership using Survival Analysis*
By Ang LI** « Kazuo NISHII*** « Kuniaki SASAK[****

This paper describes a residential duration model focusing on an individual-level dwelling movement behavior. The
model is developed by using two kinds of survival analyses, such as Cox proportional hazards model and parametric
survival model. Based on a data set from the Kyoto city area, a Kaplan-Meier survival analysis is firstly applied to examine
the difference between residential turnover rates for various types of housing ownership. Empirical results from estimated
parameters of residential duration models are also presented. Furthemore, a comparison of the proposed modeling
frameworks between Cox proportional hazards model and parametric survival model is discussed in this study.
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