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Abstract

The objective of this paper is to construct pseudo-panel data set and estimate price and income elasticities of
car travel demand, using 1995-2007 household income and expenditure survey data, in order to provide
quantitative information for analyzing related policy effects in the transport sector. We categorized household
survey data into 14 cohorts based on the birth year of the household head. As the result, a total of 133
pseudo-panel data sets was created for estimating price and income elasticities of car travel demand. Especially,
price and income elasticities of car travel demand were separately estimated both short-term and long-term. We
analyzed the panel model considering fixed effect within cohorts, using explanatory variables such as previous
year’s fuel consumption, real household income after tax, education level of the household head, the number of
children under five, and the share of household type averaged by cohorts. As results, the short-term and long-term
price elasticities of car travel demand were calculated as 0.2974-0.4280 and 0.4087-0.6275, respectively. Similarly,
the short-term and long-term income elasticities were calculated as 0.3364-0.6281 and 0.7098, respectively.
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<Table 1> The number of observations within cohorts based on household's birth year
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Year Cohort | Cohort | Cohort | Cohort | Cohort | Cohort | Cohort | Cohort | Cohort | Cohort | Cohort | Cohort | Cohort | Cohort Totals
1 2 3 4 5 6 7 8 9 10 11 12 13 14

1995| 12 20 247 | 739 | 1,192 | 1,280 | 1,733 | 2,823 | 3,311 | 1,471 | 168 8 0 0 13,004
199 | 1 5 328 | 896 | 1,529 | 1,796 | 2,271 | 3,306 | 4,348 | 2,533 | 286 18 0 0 17,317
1997] 0 35 353 | 852 | 1,651 | 1,913 | 2,351 | 3,184 | 4,453 | 3,212 | 583 52 0 0 18,639
1998| 26 38 198 | 765 | 1,362 | 1,876 | 2,809 | 4,609 | 5,328 | 4,279 | 1,192 | 96 0 0 |22578
1999| 19 217 175 | 684 | 1,170 | 1,925 | 2,685 | 4,354 | 5,154 | 4,248 | 1,560 | 181 7 0 22189
2000 8 53 68 565 | 1,036 | 2,099 | 2,554 | 4,431 | 5,111 | 4,248 | 2,000 | 230 28 0 ]22431
2001| 10 42 60 449 | 1,009 | 2,094 | 2,663 | 4,052 | 4,987 | 4,202 | 2,458 | 348 26 0 ]22,400
2002| 13 19 66 405 | 963 | 2,004 | 2,612 | 3,908 | 4,523 | 4,047 | 2,821 | 566 37 0 21,984
2003| 110 | 224 | 604 | 1,750 | 3,048 | 4,898 | 6,933 |11,657|12,887|11,697| 7,530 | 1,379 | 82 0 62,799
2004| 80 205 | 660 | 1,781 | 3,106 | 5,025 | 7,105 |11,427|12,697|10,968| 7,851 | 1,905 | 123 7 162,940
2005 41 165 | 643 | 1,662 | 3,036 | 4,961 | 6,893 |10,581|12,650]10,991 | 8,590 | 2,283 | 219 11 | 62,726
2006| 39 162 | 558 | 1,452 | 2,555 | 4,356 | 6,543 | 9,478 |11,009|10,097 | 8,146 | 2,988 | 474 2 | 57,859
2007] 39 205 | 503 | 1,418 | 2,427 | 3,481 | 6,113 | 8,658 |10,365|10,128| 7,738 | 3,349 | 703 16 | 55,143
<Table 2> The number of observations within cohorts in final pseudo-panel data set

Year Cohort | Cohort | Cohort | Cohort | Cohort | Cohort | Cohort | Cohort | Cohort | Cohort | Cohort | Cohort | Cohort | Cohort Totals

1 2 3 4 5 6 7 8 9 10 11 12 13 14

1995 - - 247 | 739 | 1,192 | 1,280 | 1,733 | 2,823 | 3,311 | 1,471 | 168 - - - 12,964
1996 | - - 328 | 896 | 1,529 | 1,796 | 2,271 | 3,306 | 4,348 | 2,533 | 286 - - - 17,293
1997 - - 353 | 852 | 1,651 | 1,913 | 2,351 | 3,184 | 4,453 | 3,212 | 583 - - - 18,552
1998| - - 198 | 765 | 1,362 | 1,876 | 2,809 | 4,609 | 5,328 | 4,279 | 1,192 - - - 22,418
1999 - - 175 | 684 | 1,170 | 1,925 | 2,685 | 4,354 | 5,154 | 4,248 | 1,560 | 181 - - 22,136
2000 - - - 565 | 1,036 | 2,099 | 2,554 | 4,431 | 5,111 | 4,248 | 2,000 | 230 - - 22,274
2001 - - - 449 11,009 | 2,094 | 2,663 | 4,052 | 4,987 | 4,202 | 2,458 | 348 - - | 22,262
2002 - - - 405 | 963 | 2,004 | 2,612 | 3,908 | 4,523 | 4,047 | 2,821 | 566 - - 21,849
2003| 110 | 224 | 604 | 1,750 | 3,048 | 4,898 | 6,933 |11,657|12,887|11,697| 7,530 | 1,379 - - 62,717
2004 - 205 | 660 | 1,781 | 3,106 | 5,025 | 7,105 |11,427|12,697|10,968| 7,851 | 1,905 | 123 - 62,853
2005| - 165 | 643 | 1,662 | 3,036 | 4,961 | 6,893 |10,581|12,650]10,991 | 8,590 | 2,283 | 219 - 62,674
2006| - 162 | 558 | 1,452 | 2,555 | 4,356 | 6,543 | 9,478 |11,009|10,097 | 8,146 | 2,988 | 474 - 57,818
2007 - 205 | 503 | 1,418 | 2,427 | 3,481 | 6,113 | 8,658 |10,365(10,128| 7,738 | 3,349 | 703 - 55,088
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<Table 3> Categorical definitions of household types
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<Table 4> Variables for empirical analysis

Note: SMA implies Seoul Metropolitan Area.
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Categorical Conditions Category |Variables Descriptions Units
Household - -
Residential No. No. Log of monthly average .
Types . . . Liter/
Area of Family of Worker Transport | LFuel | automotive fuel consumption month
HTO1 SMA Family<2 | Worker<1 per_household
HT02 SMA Family<2 | Worker=2 , , Log of yearly average
- Price LPoil consumer price index for Index
HTO03 SMA 3§Famle§4 Worker<1 regional fuel price
HT04 SMA 3<Family<4| Worker=2 Lo of monthly average Won/
HTO5 SMA Family>=5 Worker<1 Linc disposable income per mo(;ih
HT06 SMA Family>5 Worker=2 household
HT07 Non-SMA | Family<2 | Worker<l Conl Dummy variable for SMA
- < Tor> eou residential area Dummy
| | B | Vs Moyl
on = amT = orker= Family |Average family per household| Person
HT10 Non-SMA | 3<Family<4| Worker=2 - — -
- - — Worker Average workers per Person
HT11 Non-SMA Family>5 Worker<1 household
HT12 Non-SMA Family=5 Worker=2 Household Average education level of

household(0=Non,

HFEduc 1=Elementary school,
2=Middle school, 3=High v

school, 4=College graduates)

Categor

Child Average children of five Person
years or under

Percentage of observations
HT, per household type Index
(HTO1, HT02, ---, HT12)

el AeAd AR AR(IF=1, wAF=0),
Family W5E 7V B 7 S5, Worker W5E
N B 22A F, HEue Ve 7T BT 2%
FE, Child Ve 7 54 oldt Bt AN §, BT
WEE Seoul, Family R Worker 9GS 7|52 T8

o 1R AR Y AERPe AR S

¢

(]

ui

ofy wlt

=
%?
=
o
<
<
<
QD
=
oY)
=
e
O
N
N
—
o of
oo R dp mE B )y 2 of o 1o N

20079 99.28E 2 A|&Ho 2 7-% 3lar %% &
O

7IA 5 19959 40.08¢04] 2007»4 109.29% =)

Aom FANAES ¢ 4 AT 5 F/1% 5% A

574 Aol hpel 87 Baadl -
AR

)e
< VAL EE € T Ao 2RI AlF AT

8) 7M3sdARAA ARl F7 Ak 4
A7k 4od oz Aue Ae B A

4 dAZ 28 &

thetwSets x| M0 M2%, 20124 42

ELE(asymptotically) F219] A4 (consistency) & FHT & et B Aol e
2 TH Wooldridge, 2002).
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<Table 5> Yearly trends for main economic variables
(Units : liter/month, Won/month)

<Table 7> Yearly trends for percentage per household
type

LFuel LPoil Linc
Average| Log |Average| Log Average Log
1995 | 167.4 | 5.12 | 40.08 | 3.69 | 2,747,498 | 14.83
1996 | 163.8 | 5.10 | 45.28 | 3.81 | 2,945,029 | 14.90
1997 | 164.0 | 5.10 | 56.70 | 4.04 | 2,966,572 | 14.90
1998 | 131.1 | 4.88 | 75.16 | 4.32 | 2,449,532 | 14.71
1999 | 1429 | 4.96 | 80.11 | 4.38 | 2,521,370 | 14.74
2000 | 134.1 | 4.90 | 84.05 | 4.43 | 2,679,124 | 14.80
2001 | 130.7 | 4.87 | 86.72 | 4.46 | 2,814,385 | 14.85
2002 | 126.8 | 4.84 | 86.48 | 4.46 | 2,966,121 | 14.90
2003 | 123.0 | 4.81 | 88.96 | 4.49 | 2,636,340 | 14.78
2004 | 112.6 | 4.72 | 94.58 | 4.55 | 2,656,678 | 14.79
2005 | 106.0 | 4.66 | 100.00 | 4.61 | 2,725,110 | 14.82
2006 | 101.4 | 4.62 | 106.28 | 4.67 | 2,717,294 | 14.82
2007 | 99.2 | 4.60 | 109.29 | 4.69 | 2,761,052 | 14.83

Year

<Table 6> Yeady trends for household characteristic
variables

Year Seoul | Family | Worker | HEduc | Child
1995 0.199 | 3.88 1.52 3.26 0.53
1996 0.213 | 3.81 1.55 3.25 0.52
1997 0.199 | 3.80 1.58 3.23 0.50
1998 0.153 | 3.77 1.48 3.26 0.48
1999 0.158 | 3.74 1.47 3.26 0.42
2000 0.165 | 3.70 1.49 3.24 0.42
2001 0.166 | 3.69 1.54 3.24 0.38
2002 0.162 | 3.63 1.57 3.24 0.36
2003 0.119 | 3.63 1.53 3.30 0.36
2004 0.117 | 3.57 1.53 3.26 0.36
2005 0.117 | 3.53 1.53 3.15 0.35
2006 0.104 | 3.36 1.49 3.17 0.30
2007 0.096 | 3.30 1.48 3.17 0.27

2 1995 <F 275%kellA 1997 oF 297RHIo =
Z7FIth7F 19984 €J3H9171 & Btol §439] gt &
2002 Hago 0|21 11 o] Tl A% FE B
ol 9t}

(Table 6)& 7} A&AA AFH| & (Seoul), 7}
72 B 7 F(Fumily), 7Y BE 224 F
(Worker), 7V 75 B 2S5F(HEe), 7FFH 54
olst B AT (hild) T 57 754 WHFES] ¢
= FolgtE ANBkL %t‘r

WA LAY AFH S-S 19959 19.9% =0 A
SFHAA ] gt 94 E/‘l R Qe A& o=
7aske] 20073 9.6%°l MEF=23 ot

Category | 1995 1998 | 2001 2004 | 2007

HTO1 0.81 1.37 1.17 1.08 1.51

HTO02 0.95 0.70 1.45 0.60 0.57

HTO03 8.82 6.98 6.98 4.03 3.17

HT04 5.78 3.88 4.75 4.23 3.25

HTO05 1.71 1.10 0.86 0.62 0.30

HTO06 1.83 1.25 1.35 1.13 0.76

HTO7 4.11 6.34 6.19 | 10.25 | 17.55

HTO08 3.39 3.83 4.92 5.82 6.10

HT09 | 34.97 | 36.78 | 34.53 | 30.52 | 27.90

HT10 | 20.11 | 22.48 | 24.76 | 28.92 | 28.67

HT11 6.92 6.75 4.94 4.91 4.14

HT12 | 10.60 | 8.53 8.10 7.87 6.08

Y B A FE ASH s
19954 3.88°ld Zlo] 2007 3.30Hoz #4as
2F 4= 19974 1.5299]

-

i, 7R BHE 2= A
20079 148802 aFol ZaE Holx v &

gt 7o B wSsrEe & WskE JEA ¥a
dom, 7h 5A olst 2hqeE 19951 0.53" e
Ao] 20079 0.37TH o2 7HAdle] AEAEA 5 A
o] g8 wkgdsta ot

(Table 7)< (Table 3)°IA] #|A| & ule} o] A
o, 71 <, 7 224 —rw«] NTFESETE
o2 R 12709 TR ARulEe] e
g}5o) & AASHL Aot @Tor“]go] Ve E e
Mgl AFsIA a7 7t 3~4?l?l HTO9 2
(@24 & 191 °lh3} HT10 %
742X AR 74 ARkE o] 73: i} iR
o, B8] HT09 §39 A4Hge 242 hashe v
, HT10 3 9] Afu&2 At 718l o] g 5]
2 ghlo] 7}o] FTMIE Rkdsta it
TS Mg HAF, 7 7 2% ol R4 &
191 o]&kl HTO7 &< Afv&2 19954 4.11%
oA 20079 17.55%=% A F7EIRE ol
QU7 A &SR] AEA T A Aol ATt
AgE ukdsle Aoz AdEY A Mg AF 7
A F7F 3~481, 224 4= 191 o518l HT09 3¢
AH]ES 199549 8.82%°14 20074 3.17%= A
Ao 7 A E ole Ao et AEAY
FE7HE 5T BAA oe R R Qs AR Y
o2 o|F3187] WiEgl Ao dAekHr

kY

oﬁLFOI‘E_\L_,

rlr 2
il

r{

0
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<Figure 1> Yeady trends for disposable household income from thirteen cohorts
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<Figure 2> Yearly trends for automotive fuel consumption from thirteen cohorts

vpAlgte 2 P dalE R e s EAAEE 3 B3 Bkl N AT S8aF A8 AvE
1oz BF9 /M I (cohort)d] A= AT 4 < Hlws) B OF11, 2512 9 2513 ALl
A 7HFAET 83 A8 AHF Fols AR 2 259 583 A8 LHjEe AvE o' et
(Figure 1>3 (Figure 2)¢} 2t} WA 7fE Hohd WS Holx Ut} o|RAL $83F A7 An|Fo] AA|
AT AAZTASS 199547 20073 7]F02 H] o 2T HY FoA ¥ A4S AY7] P
W EH IF7~2F1300M e S7KeE v, OF3~1 Aoz dekdn) e 7)1 Bt M I 58
F6llAe AAses & & Atk oA 1930~ 2 AR AH|Ee] Aals AT AAVFAS] AR
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<Table 8> Definition of estimation models

Category Lagged c.lependent Percentage of
variable household type
Model 1 Excluded Excluded
Model 2 Included Excluded
Model 3 Excluded Included
Model 4 Included Included

2. 28 F¥zn

B2y 1M ARPAS7L 23E ] QA ol WA
’d (endogeneity)°] A== "7t gtk g A%
>33 Pos) glon pAEY 2PN S Age

o
=
% 9l

<Table 9> Estimation results without Percentage of
household type

Model Model 1 Model 2
Variables (nFuel,, excluded) | (nFuel,, included)
o -3.2495*** -1.5030**
‘ (0.7905)° (0.6503)
In Fuel - 0.5260"
o (0.0583)
In Poil -0.4280*** -0.2974***
(0.0314) (0.0383)
e 0.6281*** 0.3364***
(0.0554) (0.0529)
Fiue 0.2025%** 0.0317
(0.0654) (0.0551)
0.0563 -0.0230
chitd (0.0509) (0.0416)
Observations 133 119
adjusted-Rr? 0.9152 0.9523
F-Statistics® 90.05 148.10
(0.0000) (0.0000)
DW Statistics 0.8575 2.1544

Notes: 1. The hypothesis is that all the parameters are
jointly zero and the corresponding p-values are
reported in the parentheses below the statistic.

2. "The numbers in parentheses are standard
errors of the coefficient estimates

3. %, **, ¥ indicate respectively significant at 10
percent level, 5 percent level and 1 percent
level.

(Table 9ol EF1e FH4TE AHEH -5
Ags 71Ee2 & o, FFE 1%04 BAHL
fFelBlatt. SF7H (In poit ) 2+ A% A7 IS (Indne),
BT WEFE (Bdue) & T8 HFEY FHYATES
FolFE 1%94 BARCRE fosisix, F4AT]
S dlder vkl 4| O}Od‘ﬂr 945 &
=75, AT AA7NFaS] 2255 H| go]
= & F Utk 2Eiy sl BA ofst A
hild) el gk F82= BAFCR folslA] Fshe
o p-value?} ¢ 0.271%2 et}

FE20XE ARSI A7) oﬂe/\u]ak(lnpwl/ ])
o] AWWLR o] &1 et ol AAEEHT =
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e s 5}1 9l Hausman testlM%E AF7MEY g bd RE A %o n3F53 F449E e 424 (consistency) S H&3kch
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<Table 10> Estimation results with Percentage of
household type

Model Model 3 Model 4
Variables (inFuet,_, excluded) | (nFuel,_, included)
1.6246 1.7490
ac' b
(1.7186) (1.6321)
0.2136*
tn Fuel,- (0.1098)
o -0.3071*** -0.3214***
e (0.0385) (0.0503)
- 0.1529 0.0773
e (0.1182) (0.1008)
o 0.3985"** 0.2530"**
(0.0808) (0.0844)
) 0.0187 -0.0136
Child (0.0513) (0.0484)
1.8469* 2.3753**
ATy (1.0341) (0.9117)
ur 1.2750* 1.5491**
0 (0.7156) (0.6332)
r 1.5527** 2.2974"*
(0.7003) (0.6193)
4.1238*** 4.7982°**
HTis (1.4148) (1.6462)
2.9486"** 2.9845"**
AT (0.9761) (0.8889)
ur 0.4591 1.0405*
o (0.6043) (0.5324)
r 1.6204** 1.7785%*
(0.6354) (0.5368)
0.9415* 1.4836***
AT (0.5636) (0.4818)
1.0574* 1.5804***
AT (0.5976) (0.5224)
ur -1.1096 -0.2363
I (0.7963) (0.7250)
r 1.8797** 2.0698"**
(0.5970) (0.5238)
Observations 133 119
adjusted-Rr? 0.9417 0.9600
F-Statistics” 80.1 84.1
(0.0000) (0.0000)
DW Statistics 1.2219 1.7047

Notes: 1. “The hypothesis is that all the parameters are
jointly zero and the corresponding p-values are
reported in the parentheses below the statistic.

2. "The numbers in parentheses are standard
errors of the coefficient estimates

3. %, **, ¥ indicate respectively significant at 10
percent level, 5 percent level and 1 percent
level.
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TFARLE & AFX = (Table 9>9} (Table 10yl
AAE e & %%%47‘4Jr§ ol g3l s&At T
8.9] 74 B A5 S0 sl @] 5 7] 9@
A& et F4esith

(Table 11)] ©J3hd % A S
e@EdE 0.2974~0.42802. 2 &4
AgHde 0.4087~0.6275% £4
57H0l 1% d<d W 584 &3 &7
= 0.30~0.43% #asta, 78*71519&% 0.41~
0.63% #aghs oulgt. a2l1 8= %

) SRR 070082 $ALG. % A7 A
F Qx50 1% 458 W 583 Bt w1
°8= 0.34~0.63% s7keka, A7IFe2e 0.71%

A4S SJulget P Sold ge ngls Ry
1202 @ o Hudgel /s F -] P
gugle] Ewgel 278t Ak Apdol

<Table 11> Estimation results of price and income
elasticity

. Price Income
Model Period elasticities elasticities
Model 1 | Short-run (()().%238&){) ()((?%)8515 4
Short-run -0.2974*** 0.3364***
Model 2 (0.0383) (0.0529)
Long-run® -0.6275*** 0.7098***
(0.0667) (0.0922)
-0.3071*** 0.1529
Model 3 | Short-run (0.0385) (0.1182)
Short-run -0.3214*** 0.0773
Model 4 (0.0503) (0.1008)
Long-run -0.4087*** 0.0984
(0.0527) (0.1313)

Notes: 1. *Standard errors of the long-run elasticities
estimates are computed by using the delta
method.

2. "The numbers in parentheses are standard
errors of the coefficient estimates

3. %, **, ™" indicate respectively significant at 10
percent level, 5 percent level and 1 percent
level.
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