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Forecasting Maximum Automobile Ownership in Urban Areas

Yao Guangzheng"?, Liu Xiaoming', Chen Yanyan', Cui Kaijun’

(1.Beijing Key Laboratory of Traffic Engineering, Beijing University of Technology, Beijing 100124, Chi-
na; 2.Nanjing Institute of City & Transportation Planning Co., Ltd., Nanjing Jiangsu 210002, China)
Abstract: Accurately identifying the level of urban automobile ownership is important for the develop-
ment of automobile industry and urban transportation planning. Utilizing the cause-effect interpretive
structural model (ISM), this paper develops a framework system that explore the relationship between
urban automobile ownership and 15 influential factors in four levels. The urban population and popula-
tion density are the fundamental factors to automobile ownership, and residents’ income and public
transportation level of service directly affect the automobile ownership. The developed regression
model reveals that the population density in urban built-up areas is more explicable than the overall ur-
ban population density to automobile ownership, and the negative exponential model works better than
the linear model. The modeling results show that the long-term automobile ownership in China’s
megacities, supercities and large cities will be around 300, 350, and 400 automobiles per thousand peo-
ple respectively, while the ownership in small cities may reach 450 automobiles per thousand people
or even higher levels.

Keywords: transportation policy; automobile ownership; influencing factors; interpretive structural model;

regression analysis; automobile ownership per thousand people

Weks H . 2020-04-30

FETH: dbam ARR SV “ 207 A HATEBAT I RSB E AR (9174027)
EE A B #(1978—), 5, WP, fEiEtl-EueAe, mu TR, mEaiiml 55
BN VA T BE A7 BR A WAL R B ml B i, R ZER A7 i) 2@k S EOR .

E-mail: 6903880@qq.com

0 3= B, RSSRRMEREES—RIIE.
ATHEHERRERW, LR, LE%
WEREEFER. REMIEAE  STASTERY. SHRRRTEHE

FH, AEREELBZREEK, 8E 2019
FK, PENARERBEELE 26125, /)
REMNAEEEREH#HTERETAE, 7
EEEHTT, BRNGEHRZERE. %

EHENARENREERKNER. BERER
HERIFEFERETUIENERMN W
K&, NE—RBEREHBUERITMREHE
Mo HHBRT, HMPENSEREER



BRIABITAKE, FFHRERZE WA
MRBHEREEER X,
ESNRE20 L 30 ERMFIRTRE
REETNHTEOHARY. AEREETN
A FEAFETMIERTRA, HddE
SIMRBIDIREN RN, BB AREK
WERERG/IVERENREY, MEITER
FEEMMEHE. 2%, AOSEURE
& E R X R ENRE 2 TN,
RYINEIREZ DR E ARS8, X
BRI61A AT NAERE EMAT B HIZRES
TSRt TRER, A FIARBRIE,
FAFRERS. XETPAATANRERE
BEKESHRAEFDEX, BERANRSX
BSHHMENESILTRRE; FAEZEX
FFAAREREESELEMTAKEFTER
—, XHR[BIRWIA AIRREILE] 045, ik
[OA ARPREREI3IAE] 0.6, FERXIEIENA
0.9, XHR[9]7E 1982 FFEIRE]: FARER
EZE—NMERNTERX, REETERILTE
AEBIRFRIE
BERXFHSERBMBERIKRAKIER
5, FET 20 90 FRHNIRERE
KRR, KEFFFHRFEIFERERE
ETUN I, XEk[10-12]K B AR £
BRI EB IR T A E AR ERE EH T
W, EBxTFHRREARETSETRE, &R
DL NMEREIILIIE,
AXHERANRIT WA EREEKTE
IR, TN ERTEREREEKE,

1 RIS EREENERRE

BIEEFRERRK, AXHETF
MR TR E R EKFE IS PERE R,

1) BRIXZEBRNKFE,

FRUZBERAKFITEHEFRHNEE
B, MTNAEBRARIRRENHET, 2
AEWAKFRESRRR, EHRBRAT
XEWANERMEMNELT, AJGDP T IY
EABEERRUXRKANSE, REFE
MREILESE, FAREREESAHGDP
EUSEMEXM, BEE A GDPEK
SREZBIEK, REREEK, KEEE
T TARPRIEAY S BUIE KIS F2,

2) REMMBXEH. WAEFANER
M.

AEME. AENEANEBANREY
LEWMPRKER W, thiaEbE s,

ERMHMXASEREEKFE, Fim, X
BHENSEEEnN KRR, RET
BKFmZE 0,

3) WHRBEE. JEERBART
BUR

W RZBEBUR R/ NAERAMERBR
SINARERBHREMEAERE, flz1,
WRBHNEREFRAHE, BARE. X
PR T R XA M EBGR, FEIEREM
S, EENESEERMEGE, MREHT
KBARTBREHEZEEMAIMINEE
A FEAKE,

4) B FEKE

S/K BRI R EMBTIRER
&M, ERENFERANEES, AE
BEEEMIRE, ™HEBRERM & BN
NEEMLAERERIRET &4, =BS
WA ENBMEES

5) AHEZBRIELRSKFE,

REZENAREIUEL T ARKZBRS
KENFRENAERKEER RMEEHEY,
NFHITBERBRSHEFAIHEK, AN
REMNRB MR, MEBNARKLZBERS
KEEES, AMINBEEBTTUHERF
AARRZE, EETARERBEAN110
TN, FEERKET RS FRIEKTE,

6) RLE~WEK,

WNFHEREFVHERSHT, BT
FlEBNAE, INAEXRBREARAN
Bk, S5/VEERETEREXHNEMLE
EMHEY, MIMEAEBENRR, TR
EHAEKENIREE ERFM,

7) WA OMERMRHADEE,

WHAONAR., BEDERSXH AL
BABEXATNHTRBEREARY W, 5
BEXBTAFEMMRBALZE, LEE
HIERZE, XK EFEREUE A 5 AR
Ko B, . ST REUREI
FHREGK, AN, MMRERTRRENLEE
WEBRBUORE, /R A A 3B K F R,
AME BT EIEREY IR E . Wi ADOM
WA Q& E S ERFKERZmM
B 1 FE 2 frRe

8) AEX,

REXMRE—EEBHNRET, HE
EXLE. L. BEMARER S, FEM
ENEZhZENHRRA, BENIER
RINZFEATRREN, BF—LMEANIA
HREZSHMU AR, MEHLLRR

ZE T S S S b S 2
BUERE SR | W



IXBETHERMBX, EANIFTAER
MTHERF, SEFED/NREREB
Ty K

9) FETAR,

INREFEANMIEF . AJEHREN
R, HFET=R5HR. BRERES—R
FIHRE B, BEAMIXN TIRERENER
MRS, SRSBEBIRE. THENX
BREER. XENBEESSER. BREN

ZRREBURERSHERRI AR/ N E
AUHER I, XEBURHS R SAR
E, ¥WMEMERRK,

HTAEREENTNRERS, BE
%%ml%ﬁﬁ$m$ﬁﬁg%gmﬁf
FHEENMERANERRER. BEE.

T, FMEAFEFARBIRLFAER, %Bml
FERGFE—ENHE. TTEMZBALEHEX

+¥ HWOIIOl| @RS

020z Jequiideg G'ON 81 '|0A BUIYD JO Hodsuel| uegin

—
=

A ik

KEo

08-
X b
H‘ & L
gos frat
III\ITI;H/ FEL NI
T i KIFEM
oK . - BUM
< 04- + JEEM
H-
e
w2

0.2-

6 O.‘S l:O 1:5 2:0 2:5
WA A QR FAA

E1 i A OSERSERBKFRSE
Fig.1 Impact of urban population on automobile ownership
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Fig.2 Impact of urban population density on automobile ownership

2 MRRRESIEERIaRE

RIBHI WA ERBENE ME =
BT, AXMRESGIRHIU R H L, Bidid
BHTREREETWERNBREBIE
B, RIXZEWERZEHNEXREMHX
?.Mﬁﬁmﬁﬁm$ﬁﬁ;m3& B
MREZME R R EE R Z EAEXKR.

R F 25 #) 48 &Y (Interpretative Structural
Modeling, ISM) 2 & Z% M £& Fb B9 — Fh & 42 5>
W%, TERNERZAINESKREN
TP, THRENEZZENEEXR,
BEEMEZRENT WETTERSE, B
— N RBHOMERRI, it ERE
T,

WNFE n MEZRNERL S(S, S, ++,S,)
MESHAmBEERE A, FiIHHESEE A
PENASERE M .

. []{lliSﬁI§Sﬁgm
0, BESMEES EEm’
He, 4,j=1,2,--,n, Bi#j;

M=[m)=(A+I) =(A+I) 2)
ﬁ#:lﬁiuﬁﬁ,kﬁﬂﬁﬁMMLi
AL 5E B FR 42 0 RAEUE NI4T B TR AR EL
L e+ 1IMBITENERES L ERITERNE
PEAR B AHZ LR SR

K TAERE M BITA &R R(Sj) NI}
KAERE M BTES H(S) Rk & 551 A
EHARE C(S) .

R( ) {S|m—1]—12 }1—12

k+1

H(b, :{Si‘m,.:l,z:l,Z,~~-,n}] 1,2,
C(S)={R(S)NH(S).i=j=1,2,,n}.

HR(S)=C(S)m, ¥ R(S) FHEE
STMARSRERZER L ; HXBER L,
HBEEMTIALEN M ABEHTT. FIh5
B, EEAREGG), BANETH R(S)
FOHES) P HBRFNBRESRERES
L,L,-, BEIBSRAATE,

1) BRSI4RIEERE A

AKXFS,S,S, -, S, D HRTERT
XERBANKE, REFWESE. Wi AO#M
B, MHAOBRE. REXL. BHKBE
K. INRERMEBGR . INRERTER. B
BRI HEKE. AHTBIEM. KEMLHE
. REMEBHER. REFERER. A #%
BREKE. REAR, EHMTTEREE



TREENEMLE, BEISHNEWAERE
BIBEEX R, BEIRIEIER A (W&,
2) ERNAERE M .
F) B/ () Matlab 3 4R 2= H ,
%%%;unl%E'J‘hi%EBéEM( &2
AR R R

x1 FIMEZPEIERE A

Tab.l Adjacency matrix A of influencing factors
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S1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

S2 0 0 0 0 0 1 1

S3 0 0 0 0 0 1 0
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S5 0 0 0 0 0 1 0
S6 0 0 0 0 0 0 1

S7 0 0 0 0 0 0 0

S8 0 0 0 0 0 0 0
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S11 0 0 0 0 0 0 0
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S13 0 0 0 0 0 0 0
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Tab.2 Accessibility matrix M of influencing factors
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S2 0 1 0 0 0 1 1
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Tab.3 Reachable set, antecedent set and intersection set
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Tab.4 Hierarchy of influencing factors
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Fig.3 Interpretive structural model of influencing factors
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Tab.5 Data on cities where automobile ownership may reach the maximum
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Fig.6 Impact of urban population density and population on automobile ownership
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Tab.7 Forecasting automobile ownership per thousand people in different
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