RE ©|23t mfjdxt2 BAM : OECD 2719 zHgt
LG 2HF HE2yo] HE

NL:)
e
BN

— 19 <k
0 =
2 AT AFEAE A w83 ATFFAR thRoRa e AdAsRA T B

H 71E E3o] AuljolE 53l "’7‘4334-_‘?_33 (fixed effect model)o|W} 88773 (random
effect modeD)¥ 22 AFAddy FAATHE vlsta AP ndgo 1Hdads
A F J= A9 dEEYE 375]‘:% T = LM 78 ¥ Hausman 78Rl o
af Argsict,
:Lﬂ—’ BAREer] Aol & delA A ARE AiEAda ARg-o] Helsdolet
71l ofsf sidAtsRA ol 7P At Az Eo] F shl R AXES[0]] plm
(Croissant and Millo, 2008) 3}7]X|S AW}l Baltagi and Griffin(1983) 2] 252} 3Pk
2ol tigt LA S HA ARE o]fste] dFHow EAMEomM 38734
okl A7l R AZESolE o8t sfdximiA e ofsie} &S FdA7IaL
2} gt

0‘[

p

SHAFEHO] : A5 EA], R AZEY], TAaHEY FEEYTE M 774, Hausman
A4,

LM &

I} (panel data analysis)- AFAAT A w1 938+ Hofma] 2&#<] whd

= slea %E} D Ex MRS )R (units) B2 A7) 526 we} o] AN B3 2

* deista A3E e AAsk} W4 E-mail: bjpark@dankook.ac kr
ey 2012-02-02 (=32 Ay 2012-02-29 (AR &8y 2012-03-13
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A2} 5 (longitudinal data)o] g+ FEjl sfdatzmoel theh F42 oF AAlEAEEA o
SRR T B2 A5E o8 F 7] whindll EEAR] FHES AT AT
Hy Abolo] deaidds eslelar Jhjlolv 7HA|, 719 3 22 A whedE Ak
FRAA A FAS = = AR Hel(data bias)E EoFUE= EA1H< lHS Zh=t)
HTols AAGAEREN Y FdidsdAe s =
o7 Q3 sdaaiA e F7HR] Aol vE dxHa
(2001) Foll W=2H A dalz5i4L JiAEY] HEEA] g o] @ (heterogeneity) 7 Al
adHiime effec)E Lefd 4 QUok. 2ol AREe] S5 FEgE hHAERA o=
7o) olge WFEe] FHl7 #Al(dynamic relationship)E HA8E 4= glom AjA|Al R
Mol getvixis o oE & fle 53¢ g 23ds Ay A48 5 Sk
oldl s dAFEA o] 7Fed F UT AR} HofollA vkt s datmEo] AleHa
Jom AAEE wobe] thEAQl AR EE oY JHIAFY] =EAEEE B A
(ife events)ol] tgh ARE FH3P7] I8 1966FE ZAPF AlRFE w|=r2] National
Longitudinal Surveys(NLS)(http://www.bls.gov/nls)Z} w]=re] wlAIZF thel A}S]edqtAofA]
1968 QAFE nl= dFoA F=5 6,0007FH2F 70l 15000780l gk 118, A5, QAL
A 59 ket AAARE oid SR Panel Study of Income Dynamics(PSID)
(http://psidonline. isr,umich.edu) 5ol ek, F2juete] A-goll= sidzAte] 73to] ZA|
AIRF 1993A%E 1998\ 370 th-¢- A A7aell A PSID sidalze} FAFsHAl 71 5L 7H])
o] &5, 2R, FHd A% WS ik RS FH =veEd A KKorea
Household Panel Study : KHPS)7} Qo™ 1998 o]Fol= sl =gdTHolA =5
YZAHKLIPS : Korean lLabor and Income Panel Study) (http://www. Kli.re kr/klips/ko/

.

M

main/main. jsp)g sl QJrt.
E e A EAS fgk Agddryge 2 W dis)] Aistus BARNS
A8l F WAl 853 Y= R AZES](hip://www.r-project.org)9} IdE2-S I3k

D) AR e A2 Azl s AR UleS okual She SARs Chamberlain(1984),
Baltagi(2001), Wooldridge(2002), Hsiao(2003, 2007) 5-& Za1slr] nl,

2) R AZEYol= FHME Auckland tfe+e] Ross Thaka®t Robert Gentlemanol] &3l SAAAE} 2
Az pAe S8 M Zead delz 584 AR Aesh A%, 32 % W Feel A
b AREAS Y F-83 =7 BY AF, 28z 248 fg "l 5o AES Feth &
3] R AZEZ o= W A7 (Bell Lab.)2] Becker, Chambers, and Wilks(1988)¢]] 2J3] 7dk=]o]
SAS okl AN AFEEo] Sel s Qlojeh fARE ol 2] el BARA
AdE we ot f71AS0] AlEo I Z8Ado] wike =tk

HEJ

K
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H7]A] plm(Croissant and Millo, 2008)-& ©]-83&}o] Baltagi and Griffin(1983)2] 2F&x}
§ ool g ANENRHE FUD PR RA R ATEdolol] ola) o
SEAFEAGAS} S8 A Hoke] FETlEolAl R AZEH S o8& HEAREY
olgfiel ZgAS SXIMT|LA} g Y

ot

ﬁ
o o uz

I, 2=

= AAERE TiEEee] &

2R AL T e ARl AP RS thae

Yy =xy0tey, i=1,---N;t=1,--,T 2.1

w2 7% =, oAb

e NEEAS Uehli= Bl 6,9k Hto] ool A Ake Zte 53F SEeAd) v,

EH AREART & Al R EdReE 0k

&, = 6;+mn;, +u;,°l FH(Balestra and Nerlove, 1966), o] 28-S FdFektwo-ways) g4}

sERFPolgtak it} o] A 5= HH EAlshks JIAE ztelE JERlY AAAG(S,)

o} 5,9 e JEadsE vepla = AR 350 mE dHe] zolE el dHAS
(B} n, o] B2 AREIAE eI

1. 2AAHNR 8 (fixed effect model)

2 (2. D)olM EEARS YeERfE WS 6, AlREe S8l #AIgle] A E o]
oAt AEE U= S Juka 7Pk 1R e thea) o] BdE 4 Uk

Yy = xy b+ 0, +uy, i=1,---,N;t=1,---,T (2.2)

o] AFALYS (2.D9 3FXE olgste] UMHLANFOLS) FFeR FA= 74

3) AAE Bole] AEIES HIAATEA-S 98] LIMDEP, EViews, SAS, SHAZAM, STATA 53} 2+
o] ARg3] AR ~ZESOlE Uik og ofgslal Qltt
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T 08 T B AR ¢, 0] Avuget FuE The Aol ol eAafRte] Arwet
Sejoleh sl7bgol el WHLAT FHAE RelE 74 ek opizt UXEA
A7} ol EAVE WA ek R o] R TN Aol AT s
squares dummy variable: LSDV)X2& 3} T&EW(within group) 23 o]

wREARHS F9e7] 95 SRS el Nvle] CrEss e gee
A

Yir = xizﬂ“‘]f}?%l)i}; tuy, t=1,, Nit=1,--,T (2.3)
A7 D (B h=iold Dfy =1, k& Djj =0)= /N4 hel 5L xefs] 9
& tinjseoltt,
ST o] 1DV REE A 471 B A Nl CElEs moR Qs Af &
A7t wgs}m lﬂ%—&ﬁ*éiﬂ TFsrdel AR B3 Y, AFT 2 ARG}
Bl A 2 e ARFEEHHESTE S5l vAs dFE FAISHA] X3t

= A %@r.

0 ZEH(within group)2 &

ook

WS ARl g 2 hA €

Yie — Y; :(mit*x;n)ﬂ‘k(uit*u?l)v =1, N (2.4

m 1 T m 1 T m 1 T 2~
o714 yi/ZTZym T; :72%15; %:72 Lol ole} o] WS A7k O

& 7} Ao BghonyEe] Az WA AESAS ekl 671 AR w
o BHEULYE LSOVEE el T 202 I8 A2 LA S0l W
A 7PsAo] ket o3 /\l?&%\iﬂ?ﬂ#ﬁ A gL
ARFAL o H9 che ge wREI FH%S DA o




RS o] 43t fdzlmEial : OECD =710 AFE3} 3ldk-g Anjek sjdrao)] 2g

exogeneity)(E[(z;, — x]")'u;,] = 0) 7F33tol] 1A E FAFe dx|FAH o] ),

N

-

T
Z(xit *xi'L)'(yit*yin) (2.5)

i=1t=1

N T -1
Z Z m o m)
Lip = Ly Ly Ly

i=1t=1

2. 1RaI AR

TR Amel 57 A hell digk HaIE Uohry] SJiME ISDVEHAN EE
FrefrEs ol8ste] Al yoll tiE fold Ae FdsiE = ok skt BE iAE
NEEI7} vhdE aAgavE "Asl] s 67 BT FdEA 0olgh=(S, Akt
o] B wddh AR AAskar ofd tid FAEAE s ¢ ek

r _ (RSSp—RSSy)/(N—1)
W= LNT=N=K) = T Res [(NT— N— K)

(2.6)

o714 RSS,= e EF ] AaAlge &, RSS2 e (pooled) & 2] ZhxbA|E 2
3 a3 Ke 28 23E Aol 5 Yehdc
3. a2 3 (random effect model)

gEaryge vAEARRYERE ta2d A 2.D MEELS el
2ol o 2o ¥ E et 7Hgeith

rir
3
i
=)
N
1

6, ~i.i.d.-N0,03), i=1,-,N 2.7)

FHHO R 6,7 u, oF FHolgta 7Pt &) o] Y| A ¢, =6, tu; 2 T

Ele;,)=E(S,+u;,) = (2.8)
E(e) = E((6;+u;,) ) ol +o? (2.9)
E(e;e.)=F((0;,+u;,)(6,+u;,)) =03 fort=1 (2.10)
Eleye;)=E((6;+u;, )0, +u;)) =0 fori=j (2.11)
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Eﬂ—ﬂ]—/\ﬂ 7Hf<ﬂ 10“ EH?J— QJ_]‘_J' & = [gil,giZ,---,giT},Ql %‘ﬂ' EE‘-—IE(TX 7)<

U§+Uz o—§ a§
o oitol-e o3
= o e P 0 |=os+ oI, (2.12)
J§ o§ ---U?Jroz
ol Iz T T F5ddoeltt, 18il NT 945 28 04T WE e= e, ey, e y]

2 Holslw E(E)ZO,E( ):Q@[VO] dct o7l ®E F=2u|7] F(Kronecker

Br=l2' (2 'QIy)x] 2 (2 ' QLy)y (2.13)
Y1 Yi Ly Ti
7 y= || y= 2] e = |, 2= | el
YN Yir TN TiT

4. gEa9 3%

pajslels ARl AR SEE Bl SEERIe] W HATH B
4 Aolg Vehiier], WA Ra) SEEEY Aold] Fejold Holrt o] B2 7

33171 93l Breusch and Pagan(1980)2] 2}134] %<9=(Lagrange multiplier) 7373} Hausman
(1978) 4 & +3L =+ Ut

awm AA
Breusch and Pagan(1980)& FR& o] A= o|Rsly] SEa87 &A1 E Agks 4
e M AH SARS Akt &, FEEI} qlvhs ARG B, io; =098 7

A5 A BAFe

4) el QARRE Itel FadAt gloke AT RS FUd
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1 (2.14)

o], o] IM A FTAFE Are 13 FlolAly E2E s Hoh

O Hausman Z4A

FHez SEaHnyel edeis dHsh] s Hausman(1978)°] 2@4d4 74

[¢]
e A8 g ok o] AAS 71EHS] ofeltjols vt 2k dEadpt shy old

of AYSES JBRWAE Grke S DYEAR Y} FEEARY thet 3P
o] BF AR WEFAN of 7pgo] A THEARYo| He OLs AT U
!

Hhel gEave el e GLS FgE2 dAS s el o
1YEAR YR FEEARYY] U FAAE FRHoR g2 B wepy 1dEdR
B SEaRRye] T ATMEE AAste] A2 teldF xS e vk
Hausman(1978)9] 7478 SAFHTS)E ARIstaL, vt #A77pbde] 71ztsw ggads) 5t

U olgel AmusEst 4w 7Pse] Fob 712Ee AL eulshy] uhe] GEavhy

HTS= (ﬁﬁ_ BF)’ [ Var(ﬁ}z) - Va?“(ﬂp)]f ! (6}2_ ﬁp) (2.15)

B odFoH= R AZE9o]E o]g3le] AEEXS 43317 98] Baltagi and Griffin
(1983)¢] OECD =7}o] ApEak g $Pifr ZHlel tigh E4o AR HdA=2t
RYs HT od w1t AsE FAste] AR Aolt}, FAF R AuRd, A5 o] &
Aol ARSEHAE A= 1960F7E] 1978714 OECD 187H =71l tigk HlolEe& HaL 3l
o}, AMEA FAHH A5 OECD 227 =7 tidk 2001 d3E 2009714 2] dlo|g=
gt FAEFe e g
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InG;, =6y + Binl, + Bln P, + BsInC;, + ¢4, i =1,---,22;t=1,---,9 (2.16)
A7 G = AFsAF g tiF AfaHl®, e 190" AERS, Py e A A4,

Gy, v 1907 A&k 75 42 JeRdt >

o] Xy& FAs] S R X ES|o]9 plm FH7|AE o]&3ith R LZEH O]9 plm
WA= R AZEY O] 7oA package — package installS X}#E|2 A€i3le] CRAN
mirror o] YERpH the ¥7] dsk= 171 A9Skal Packages oA plme A Es}o]
A2 4 9k #7)A] AA7F =HE R RZE oA library("plm") HEZl 3] 77]%]
= AF%?Z%}  d&=d|, Baltagi and Griffin(1983)0] 4]0 AREFE 1960\ HE] 197871
o] Rt HIAE = Console 13 o] §Jste] Bej& 4 vk & Console 19] (1)3% (2)
£ plm H7|AS B2 F 7)Ao EFE “Gasoline’sfIAES 2Hsh= W EoH, (3)
2 “Gasoline"d'dx}5.0] ®IF o|gd F2E YolH7] 9§ R AZE oo WEEo|r},

I Console 1
>library("plm") 1
ydata(Gasoline, package = "plm") ()
Yhead(Gasoline) (3)

country year lgaspcar lincomep Irpmg lcarpcap
1 AUSTRIA 1960 4.173244 -6.474277 -0.3345476 -9,766840
2 AUSTRIA 1961 4.100989 -6.426006 -0.3513276 -9.608622
3 AUSTRIA 1962 4.073177 -6.407308 -0.3795177 -9.457257
4 AUSTRIA 1963 4.059509 -6.370679 -0.4142514 -9.343155
5 AUSTRIA 1964 4.037689 -6.322247 -0.4453354 -9.237739
6 AUSTRIA 1965 4.033983 -6.294668 -0.4970607 -9.123903

Console 294 (1)& oA mpde] AEE ‘New.Gasoline’ o|gl= Ao ddate] ARR-S

5) B o] AAgE BEups Seusel E A7 chest 2,
Fanls oRh T 2/ 9e] QR ABA g OE A%,

- A7 71" AM|RF: US. Energy Information Administration(http://www. eia. gov)
- 33l A= AEA B Ul AAREARSAIAR, SaAbeaEd 3 (hp://www. kama, or kr)

S

— GDP per capita : OECD (http://www.oecd.org)
— Cars per capita: AAIAFEAFEAIAE, A s23-9E & (hitp://www, kama, or, kr)
— Price of Motor Gasoline: AR 7|F(IEA) (hitp://www.iea.org)

t
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I Console 2

Console 18] (3)% vRIZIAIR W5 o5 725 ez os dopi]
_ Console 20]| QJ&® Waio] Aa) Avl= c}ext 7o}

Y New. Gasoline {(-read. table(“clipboard” header="T")

Y head(New, Gasoline)

country year lgaspcar lincomep

1 Austria
2 Austria
3 Austria
4 Austria
5 Austria
6 Austria

Irpmg

2001 1.391594 10.07174 -0.211956362
2002 1.514230 10.14929 -0.193584749
2003 1.520959 10.34512 -0,005012542
2004 1.488273 10.47523 0.163818085
2005 1.440835 10.51575 0.249980205
2006 1.394473 10.57190 0.313349819

Icarpcap

-0.6540080
-0.7067798
-0.6942792
-0.6878329
-0.6834551
-0.6778088

(€V)
)

L= o)
e

AP Ak et Wl gL

InP;,;, lcarpcap=InC;, = <Ju|a}H, o] WMIFE

U} 2ol ARt 5 Sl

I Console 3

o] 7|EE AR

Z¥7} gaspear=In G}, , lincomep=InZ, ,

summary o1& o83}

Irpmg=

> summary(New, Gasoline)

country
Austria : 9
Belgium: 9
Czech : 9
Denmark : 9
Finland : 9
France : 9

Irpmg
Min, :-0.96758
1st Qu, :-0,01106
Median : 0.27041
Mean ©0.,22019
3rd Qu. : 0.48042
Max, :0.80960

year

12001
1 2003
1 2005
: 2005
1 2007
2009

Min,

1st Qu.
Median
Mean
3rd Qu.
Max,

Icarpcap

:-1.6729
-0.9704
+-0.7971
:-0.8740
+-0.7200
:-0.3955

Min,

1st Qu,
Median
Mean
3rd Qu,
Max,

lgaspcar
Min, :0.6039
1st Qu. :1.3461
Median :1.5548

Mean  :1.6802
3rd Qu. :1.9647
Max, 13,2250

lincomep
Min, 1 8.275
1st Qu. :9.808
Median : 10,361
Mean 10,187
3rd Qu, : 10,618
Max, 111,691
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t}2- Console 4, 5, 6& 2] (2.16)9] 3JHEFHE FE(pooling B8, 1AZEI R 1&
p

Wiy, sreasnd e dAstel F43 AdE 77 Holet

I Console 4

> pd (- plm(gaspcar ~ lincomep + Irpmg + Icarpcap, data = New,Gasoline, model

"pooling")

> summary(pd)

Oneway (individual) effect Pooling Model

Call:

plm(formula = lgaspcar ~ lincomep + lrpmg + lcarpcap, data = New,Gasoline,
model = "pooling")

Balanced Panel: n=22, T=9, N=198

Residuals :
Min, 1st Qu. Median 3rd Qu, Max,

-0.8540 -0.1630 0.0491 0.1790 0.6680

Coefticients :

Estimate Std, Error t-value Pr() Itl)
(Intercept) -8.204410  0.546316 -15.018 ( 2.2e-16 ™+
lincomep 0.896568  0.046768 19.171 ( 2.2e-16 ==
Irppmg -1.217263  0.063797 -19.080 ( 2.2e-16 ***
lcarpcap -1.165840  0.113845 -10.241 ( 2.2e-16 ***

Signif, codes: 0 ** 0,001 ** 0,01 * 0,05 ‘01’1
Total Sum of Squares: 59.676
Residual Sum of Squares: 15.611
R-Squared T 0.7384
Adj. R-Squared : 0.72348
F-statistic: 182.525 on 3 and 194 DF, p-value: ( 2.22e-16

I Console 5

Y fe (- plm(gaspcar ~ lincomep + lrpmg + lcarpcap, data = New. Gasoline, model
"within")

> summary(fe)

Oneway (individual) effect Within Model

Call:




RS olg WA 1 OBCD 7ho] AHEAL Tk Al i

ol
=2
2

plm(formula = lgaspcar ~ lincomep + lrpmg + lcarpcap, data = New.Gasoline,
model = "within")

Balanced Panel: n=22, T=9, N=198

Residuals :
Min, 1st Qu. Median 3rd Qu, Max,

-0,3700 -0.0425 0.0121 0,0470 0.1600

Coefficients :

Estimate Std. Error t-value Pr() Itl)

lincomep 0.230822 0.075935 3.0397 0.002736 **
Irppmg -0.491354  0.070754 -0.9445  7.304e-11 ***
lcarpcap -0.625721  0.102404 -6.1103  6.395e-09 ***

Signif, codes: 0 ** 0,001 ** 0,01 * 0,05 ‘01’1
Total Sum of Squares: 3.4395
Residual Sum of Squares: 1.1994
R-Squared 1 0.65127
Adj. R-Squared : 0.56904
F-statistic: 107.696 on 3 and 173 DF, p-value: ( 2.22e-16

I Console 6

re (- plm(gaspcar ~ lincomep + lrpmg + lcarpcap, data = New.Gasoline, model =
"random")
Y summary(re)
Oneway (individual) effect Random Effect Model
(Swamy-Arora's transformation)
Call:
plm(formula = lgaspcar ~ lincomep + lrpmg + lcarpcap, data = New,Gasoline,
model = "random")
Balanced Panel: n=22, T=9, N=198
Effects:
var std.dev share
idiosyncratic 0,006933 0,083266 0,083
individual 0.076461 0.276516 0.917
theta: 0.9001
Residuals :
Min, 1Ist Qu. Median 3rd Qu, Max,
-0.42100 -0.04970 0.00373 0.05030 0.29300

op
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Coefficients :
Estimate Std, Error t-value Pr() Itl)
(Intercept) -3.098308 0.719107 -4.3085 2.609e-05 ***
lincomep 0.425508  0.067190 6.3329 1.638e-09 ***
lrpmg -0.671971 0.062468 -10.7571 ( 2.2e-16 **=*
lcarpcap -0.676953  0.103857 -0.5181  6.003e-10 ***

Signif, codes: 0 ** 0,001 ** 0,01 * 0.05 ‘0.1 ‘"1
Total Sum of Squares: 4.0004
Residual Sum of Squares: 1,5015
R-Squared 1 0.62467
Adj. R-Squared @ 0.61205
F-statistic: 107.625 on 3 and 194 DF, p-value: ( 2.22e-16

Fo] FAA| e} 7] vhEA FHES & 7 ot ol #AAE 2Hsh SERY
7b AL s eAlETtaL ddd = Qlvk whebs] oF delA Ak aga et gE
a3 A4S R AZE0]9] plm H7|AE o83t Fastaat gt 9 g Ed} A
S 918 A SAIES thed 2ol pooltest HHolE ARE-3}] —’F?"SE%L T At A
AL Fhol 12370622 1%2] frolEolA 6,7 B U3 oolghe AFTHES 7
ZFgro 24 “New.Gasoline”d|dzlg ol SAFoZ Fonet ngdaypyl EAgcta e
T ot

I Console 7

> pooltest(lgaspcar ~ lincomep + lrpmg + lcarpcap, data = New,Gasoline, model = "within")
F statistic
data: lgaspcar ~ lincomep + Irpmg + lcarpcap
= 12,3706, dfl = 63, df2 = 110, p-value { 2.2e-16

alternative hypothesis: unstability

53t dEads A 93 IM A4 SAEY Hausmane] 7% SAIE FAHAT=
o 2t
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I Console 8

> plmtest(pd, effect = "individual", type = "bp")
Lagrange Multiplier Test - (Breusch-Pagan)
data: lgaspcar ~ lincomep + lrpmg + lcarpcap
chisq = 558.6188, df = 1, p-value ( 2.2e-16
alternative hypothesis: significant effects
Y phtest(fe, re)
Hausman Test
data: lgaspcar ~ lincomep + lrpmg + lcarpcap
chisq = 16,4133, df = 3, p-value = 0.0009329

alternative hypothesis: one model is inconsistent

Ao oJatA 1%2] FroleFellr] FdEadrt itk AY7HES 7148 =l g
Az SAHCR fonlgt SEaEH}L Stk oAl F B F oj" B¥S XMush=A d
Ak E s Ey] $l8) 7192 Hausman 78S 53 4 Atk R AZE S
o] g3t Akt FholAlE AT AEC] 16.413322 1%2] Fol<ollr 1gar=d i &
EaRYo] FUslths AFY/PES V7sleg ddalze] 4 2yarnge] sga
myuct o gtk e 5= Al "k

(EZ 1) 1960~1978 OECD 187l =7I0i| cist =Xz 9| &M Zn}

2= 23(Pooling Model)

Balanced Panel n=18, T=19, N=342

Estimate Std, Error t-value Pr() Itl)
(Intercept)  2.391326 0.116934 20.450 ( 2.2e-16 *=

Coefficients lincomep  0.889962  0.035806  24.855 ( 2.2e-16 ***
Irpmg -0.891798 0.030315 -29.418 ( 2.2e-16 *=
Icarpcap -0.763373  0.018608 -41.023 ( 2.2e-16 ***
R-Squared(Adj, R®) 0.85494(0.84494)
F-statistic 663.999 on 3 and 338 DF (p-value: { 2.22e-10)
IMZ 0 28 (Fixed Effect Model)
Balanced Panel n=18, T=19, N=342

Estimate Std. Error t-value Pr() Itl)
lincomep  0.662250  0.073386  9.0242 ( 2.2e-16 **
Irpmg 0.321702 0044099  7.2950 2.355e-12 ***
Icarpcap -0.640483  0.029679  -21.5804 { 2.2e-16 **

Coefficients
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R-Squared(Adj, R")

0.8396(0.78305)

F-statistic

560.093 on 3 and 321 DF (p-value: { 2.22e-16)

sl=2g 1t 2&(Random Effect Model)

Balanced Panel

n=18, T=19, N=342

var std.dev share
idiosyncratic  0.008525  0.092330 0.182

Effects
ects individual ~ 0,038238 0,195545 0,818
theta : 0.8923
Estimate Std., Error t-value Pr() Itl)
(Intercept) 1996698  0.184326 10,8324 ( 2.2e-16 **
Coefficients lincomep  0.554986  0.059128 9.3861 ( 2.2e-16 ***

Irpmg -0.420389  0.039978  -10.5155 ( 2.2e-16 **

lcarpcap  -0.606840  0.025515  -23.7836 { 2.2e-16 ***

R-Squared(Adj. R*)

0.82931(0.81961)

F-statistic

F-statistic: 547.4 on 3 and 338 DF (p-value: ( 2.22e-16)

(E 2) 2001~2009 OECD 227l =710l cist mjEXIzo| 2M Zn}

SIS =& (Pooling Model)

Balanced Panel

n=22, T=9, N=198

Coefficients

Estimate Std. Error t-value Pr() Itl)
(Intercept) -8.204410 0.546316  -15.018 ( 2.2e-16 *=
lincomep  0.896508  0.046768  19.171 ( 2.2e-16 ***
lrpmg -1.217263 0.063797  -19.080 ( 2.2e-16 *=*

lcarpcap -1.165840  0.113845  -10.241 { 2.2e-16 ***

R-Squared(Adj. R°)

0.7384(0.72348)

F-statistic

182,525 on 3 and 194 DF (p-value: ( 2.22e-16)

IMZ 0 28 (Fixed Effect Model)

Balanced Panel

n=22, T=9, N=198

Coefficients

Estimate Std, Error t-value Pr() Itl)
lincomep  0.230822  0.075935  3.0397 0.002736 **
Irpmg -0.491354  0.070754 -6.9445 7.3064e-11 ***

learpcap  -0.625721  0.102404 -6.1103  0.395¢-09 ***

R-Squared(Adj, R®)

0.65127(0.56904)

F-statistic

107.696 on 3 and 173 DF (p-value: ( 2.22e-16)
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sl=2g 1t 2&(Random Effect Model)

Balanced Panel

n=22, T=9, N=198

var std.dev share

Effects idiosyncratic  0.006933  0.083266 0.083
individual 0.076461 0.276516 0,917
theta : 0.9001
Estimate Std., Error t-value Pr() Itl)
(Intercept) -3.098308 0.719107 -4.3085 2.609e-05 ***
Coefficients lincomep  0.425508  0.067190 0.3329 1.638e-09 ***
Irpmg -0.671971 0.062468  -10.7571 ( 2.2e-16 ™
lcarpcap  -0.676953  0.103857 -6,5181 6,003e-10 ***

R-Squared(Adj. R*)

0.62467(0.61205)

F-statistic

107.625 on 3 and 194 DF (p-value: ( 2,22e-10)
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Panel Data Analysis Using R Software: Its application to the

Panel Model for Gasoline Demand in the OECD

Park, Beum-Jo*

— I ABSTRACT

This paper comprehensively surveys econometric methods for panel data analysis that
is at watershed of time-series data analysis and cross-section data analysis, and thus it is
widely known that panel data analysis is an important field in econometrics. In
particular, this paper introduces fixed effect model and random effect model, and
explains estimation methods for the models and test statistics such as F test statistic, LM
test statistic, and Hausman test statistic,

Although R software is not well known in economics, it should be one of the
appropriate statistical packages for analyzing panel data. Thus, this paper introduces
plm(Croissant and Millo, 2008) package in R software and applies it to an empirical
study on motor gasoline consumption per auto in OECD countries with a Baltagi and
Griffin's(1983) panel model. This application might help experts in empirical economics

to improve their understanding of panel data analysis.

Key Words : Panel Data Analysis, R Software, Fixed Effect Model, Random Effect Model,

LM Test, Hausman Test,

* Professor, Dept. of Economics, Dankook University

100




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


