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Affordability Index for Transportation and Housing: An Application in Beijing

Sigi Zheng, Kejing Liu and Weizeng Sun

ABSTRACT: Urban spatial structure theories indicate that urban land use and transportation are
closely interacted. Transportation cost and housing cost induced by residential location
choice are highly correlated. Therefore, the traditional housing affordability indicators
cannot sufficiently reveal the location-specific cost burden for households. This paper
designs a new affordability index for transportation and housing, and estimates this index
for 64 zones in Beijing. The policy implications of this new index are also discussed.

KEY WORDS: Housing affordability; Transportation cost; Housing cost; Transportation and

Housing Affordability Index; Urban spatial structure

RSN MBS (1977), Lo, Wi, REN, EECER SRR b O, W, ER
FAT, EIEE%, WA, HF07 AT R R A S 25T . WL JE RS SRR S
AT, MEgmid: 100084, Hii%: 13501010736, HLFHEfF: zhengsigi@tsinghua.edu.cn. XTI (1986
=), 2, PUR, s, KRR BRI AR LA AR . FMERE (1989—), B3,
PO, WAL LN, EERERERE I RARE,

PEEI0 HE R AREFAFEETIH (70973065) —— “ L3RI —3C B —3455 7 25 8] AL Y (K B8 K
DB RCRRYI B o 630 K2 — e S Be 3 1l & e 5 - B SR 0 R oF 038 4“3l Tl 432 55 T S A5)
PSSO o B ERTTTIR T AR BT B R A A SRR SR TR TRIRAR . XML BEE.
AT A AT AL


mailto:zhengsiqi@tsinghua.edu.cn

[l

1 5

FE B3 I E PR e T 5 ik, 2 DL 22 JE R 55 BEMERI A B &R, TF
GIECTAHRL A A A S E BT S I BB ) o T A (] S R B R T, LA ]
L A MBAE ST 23 18] R DR 10 o J RO e A0 XS e gl J A AT D AR RIA I R AR 2 TR )
BUTRERR, 3 % AR S K o R Y i, e P IEVEZ R, 3l T
DETEETHI G VP2 PR FIEA G AR RS AEAE R, AE B ASHDH AR, ELIR] I
HVEL R By o B (KA A (A2 5% 3 AR I R A, 3 I RS SR AR e 1) B
BB AARAT S A DR b T AN A AT B 1)) H 2™ 5, S AR XA BT 5 | SO AS I8 A @ AT
B LLERTAH], (2010 A EDH BT AGIR ) ool f) - 24 SRR M I (8] O 52 7
B, e TSR E A IR A2y (31 430D, s v T WA I ) e K R S R TT (22.5

ik DI

AL GE AT s w] ST AR A AN TS AT 5 A, TR S8 S A X AL 5 | B A T e A » 3T
BeAEg, [E B bS8 2 RSO T K A3 D5 BOAS R AZ T8 A 456 AE R 1R SCAS /e 0 T
W77k, FEZARAE el N, B T AR A %R - 511, 32 [ CNT(Center for Neighborhood
Technology) 5 CTOD (Center for Transit — Oriented Development) #&H T [R5 &4 f5 pliAs
R 85 B A 1R S A B 7 S SR Y, KA b R AT AR o SN 459 4k T SEAS AR 20 Lk
FRPE CNT 204, Wi R 25 RS AR 3 A R g ARSI 39% 1) 38 [ 41 X1+ B 8 (1) 5K
BEAR AL AT SCATI, M ARG T CRIME D7 A SN LRGN T 30%),  69%11) 5K
S HAME TR . MIT =i 50 (MIT Center for Real Estate) 7& “JET-3iTi%
Wi A 3 T S AT RS 507 (Amenity-based Housing Affordability) HF57H ), S T 28480 8
B, BRI AR

W O TAE 7 AT ST AR FUATI SRAN AT B AR B N Z TR R LB 5k 3, 22 T AL
JRARIX — R R o A XA PR R DR 3 o AR SO 58 H AT B B IRAH SIS, 8%
J o R T b AT D T P A T AR R I SEBR IGO0, vt “ AR D7 5 ARG A S SR ELT

(Transportation and Housing Affordability Index, THAI), 3% H 5 A& #5150
VAT, M AE T X 64 /NACHH X He i A8 38 AT I 5 AR £l S pr vk 530 11454
FEPRIT A4 7 7% 1a) o 1 2 A A B TS I IR B B 25 e



2 R SEEE A SR THAI ISR
Ttk

2.1 EARAARGVHEBE

S G5 (043 B SCAT RE DI VRN J7 VAN TR, AR SCAT e v E 04T s 5 A8l 25 mT SOA T FR 2
(THAD), ANFFRR2li A B AAE RN BT 5 oA, 17 A2 (RIS 25 B8 e A XA 3R % B 5 | 2
I SEA . THAI RFEARTH A X F

THAI= ( HC+TC ) /INC (D

Hdr, HCARERAE A (Housing Cost), TCARKATI A (Transportation Cost), INC
REFEE ] SN (LR RIFRE RN o XFRBOBOK, R D5 A RIAS Il AR 2 FAH
X TN RUBTROR, 275 SO Bz

(1) NERKIFARIE, KRBT WX R AEAEA IR i K E, ALAE ]
NIRRT (R e 1 PEE AT B JRAS RN AZ I Jl A o AR L 0 T A3 A AR AN 5 A B
Fr s AT YEREN ZBEREAT T 902K 165G, HLAESRIMBEAT 222K, 20 o BATAE H Al
TAEDI RS SRR PITIR, ASCOE RETIMAE by, DL A AR 520 D i dh A D3 AT
b MGAE B RIFE WIS AT s s LR, HOR I R RT3, N XK ENE
FHBE, MATRASE AN IES . SGFERXNANYEREA S, T LAGs] “Ry s AE)s-
A7 “RMER-EE” ¢ ST L ST L Yt -
BT IR - NREREI R EE . FE T RN R ER IR, R A
IS RFKBET LB, T BRI R A3 B 2R 4R 4L

2.2 BRI SHIEEN

AL AL D3 BRAS R VT SR AR H MO T Bt 6 4 DL MORE 1 2 A A SCSAIE WS BT
TR G . ASCULAERTI AR SRS, B2 AZTB A A IR, AFFTI 10k 2005 4.

(1) A8 1m Hd

ACTB AR T AL 5T 2005 AR EE =R TS ER A A, ARk TR T
gt ZEFE AL T T A T 178 ANSSE X B, AWFSY EEA R X (g
FERABHDC . WEX . FERDX RIEX . X, X, FillX . st priad ea A4~
X, i 1 R,



A1 R KIRCER R (BRI RASCTR SR\ X 64 X HL

Figure 1 Traffic Zones in Beijing

178

{ W%\

| Sl T ) I ™ stsbzé
| = f{’ LL\_} ,3 [ _:\ I\ —[\—C\Tm L}‘ e I:H%‘z )

—— 1T~

AT A [ A5 4, AL 45 OD R (Origination—Destination, RIAZIHE 1k f{ R ) |
GC HiFE (7 XERAAERE) LLRAT AEHEANE (VvOT). Jirt, oD HiFER AR X Bl i
UEE I B I ACH H AT 5 GC AR PR R T H R 31 H b ¥y LU TR) 2 (1)) SCHAT iAs . 528K
PEPTIR, ARV EASE AN AE BT B FIREE A, A SRR A, Sk,
XSGR ESA RS, AL S IR AN B A . 47 WA (voT) Jedi i Arid
T Y A 1) AL IR (] BT 5 N PR B RANEL, ALl SP i & (Stated Preference Survey, w7k
fdr A AR, AR FRASE R AT, 3o voT KRR, #IaIT 4 A& vot
S ST AT E AT .

(2) fEp3 Bt

F b T 58 = R A T AC T 4555 T 2 I A T 2 S E (A D s TR LA s A A 2 5
P s MICAB S8 IR A3 o v A D B SR U T b s G A8 Sy o Wt 075 T ) 2003 4F
1 2008 3L 2078 AN it 0 H A8 Zy Hicths : —F )5 R S AR BT D Bt WIS 1A 5 i s
PRGN, DLRAR N BRERE . BERE RSN, 2009 fE13LTT 960
AN GBI PEAN S . IR BRI e i ) AR, HEER 2005 AR AR FIAL 4

(3) W\ HH

ARSI AR ORIE T LB T 3 =R e AT LR R A T 2440 RS, ASCHETHS
DAAZTE X P WA, BT DAASHE AR « AT D A RN AR X B R b AT, 10



RN LSRR E R

2.3 XBREMTHHEITIE
(1) BEAT 5

) BSAS S o AT ARG DR R gl b S5 80 g b ) -85 T B A o A X R gl
MV AT RELEAS X BRI ABAT A X Hgiolk, PRI, T8 e A AR — DX Herb i sl 2 £ 124 3 40
JEAS, T 5G T BORAG SR AEAE I X BRI il 255 X B gl A =R A B R A, A
SR X 3 ) A HEA TP, RIVA 812 [X R~ 22 308 B AR

BEPTOFFTIIIC O n AN B, Tl Am A, R DA 3 5 e i 8 AT =Y oD
HIBE CHLTD, 3 Ay D e S B i BB IR AT, PR S A AE X B

PR AE X ol . S ST A A, AT e B AT Ge () X3k
D HiBE. GC AP Rl I A T s i 2 FIBRSR AR, BRI AT L ARRZE AT
I8 LK AT B FIAE Y BT AT HR AT R 3R SR B el A Je AR TR FRAZ IR T 9 (GO, By
A EAEAERC B 1 il 2 X § B R, B Bl IS [RIACIE J5 2C0x i
IR (vOT) BRI GC REREREAL A LS ML R oR 0] o AR G2 G
Cj N FEAEAER B i Rk BIDCER j TS SCRAT, B2 70 =ANHERE T B

oD %f [ GC JHFE GC' S [
Bll Bln
Au Ain I: ] Cll Cln
Bnl Bnn nxn C C
Aﬂ Am nxn nl nn nxn

WﬁODﬁ%ﬁuﬁﬁ%ﬁﬁﬁﬁﬁﬂi%ﬁﬂﬁﬂ%%&@ﬂjﬁﬂ%%%ahﬁM:
i

A

9- :n—
;‘\i (2)

ij

A GCHIFE, LUAdER (1) TS 2t  BIRT b 50 T8 ) e A< 2t
AT, AR T AR S R 2 ) T RS T

2 KR HAT 30 VOT BRI T 5 558 S04 1.

7



Ti = Z(Cij Hij )
j=1
(3)

OD HiFERT GC AEFERI AT ERICAEPIZR, Rkl BLVHS PSSR B2 45 H B AT 1)
JSCEB A . AR Bl N SEA S AR FURAR B3 1T B 1A

(2) AR5 AR 575

ZHEAEEFERM I AW 5. Bk, X T s M =T 55, ASCKAE AR
PIDTFEFANE A =29 ] BAE 5 A (R SCAE 5 1A, R 87K Ha R TR B S D,
FRAPOT L AR & B Bk 3k i 7 k5

B Ds B h A, BEFSECH b, TEEAERRA n, DEEKHAIZA 0, WEF R AE H it
Bé‘k%iﬁ X j*j:

i(1+i)"
(1+i)" -1

X= [bA

(4)

XA S 55, BRI A ARG AR A S B AR o 72 DR 508 2 i) A AN AR
LR L, AEBY T ARG B, JRATHRH Lo =R A by A gt “ it -
T CRRAER BT L ST L ST L R A
AT ANPRBERR AT D A«

(3) WAITHEIE
BEAS X B b BERBE (K130 W BIEX A X B 228 50E A n] SEATBON I SEAR P B
£

KERhE
R 40 A6 5 T3 T MR B T A B B AL ) 28 — Ik b BT A T A T A B K HAb S B, 3
HAGE] 64 NIXH FIR /NPT K EE T3 H BN

3 THAI $58E L R I A

3.1 PR BN E KBRS

et EIRMAR AT Rt SR, A SCH ST BT 64 A DB 3 SRERE R B AR |
L5 ARG BRI o I UGS L2 ) 3 A Al — 22 43 BT

ST, X E RS 64 AR A BB A 4 BRI BEBON, WA ] RS R

8



His o, 2005 FEICHIIRA R A FN 33%. K 2 B TREHIMA RIS %
NN TR ARA A —— I 3R S B G e ok a3, — SR DY A2 18] (R AA K A4
AR RAEILT G, Pyl Ay 1.6 N, #2880 TAF 22 R, & HXURE
B, KR AR R AL N 1281.0 JG, TERKE S ¥ Hil B AL A 379.9
JCo

B 2 R B RRKZE R A

Figure 2  Spatial Distribution of Car Ownership Rates
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Figure 3  Spatial Distribution of Housing Cost
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Figure 4 Spatial Distribution of Average Household Incomes
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