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Meanings of Panel Data and its Use:
why we need the panel data?

Yukinobu Kitamura

Summary

This paper explains the advantages of panel data over cross
section and time series data. The major estimation methods
of the panel data analysis are briefly discussed. The advan-
tages of the panel data mainly lie in its richness of informa-
tion and therefore, it enables us to identify the latent variables
and the dynamic adjustment process of the individual economic
agents. The paper also demonstrates how the panel data helps
to identify the treatment effects, say, by means of difference-in-
difference estimator, when we evaluate the economic policy or

program.
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TIHHEE SN T A =2 EIXIEEE LW H P 5T, Hausman IREDOFER, 707 L%
HEENBIRIND L LTWAD,

2202 LI EERORRAEI TRV EZERLTWS, LML, FTCHsT—4
Ty FbCHATE 302 IChAERIT 0T, TRTSEThE, F7HEAMAZSZ ET
BB, HEENT A—F DIEIZKE BT /22> 72 L, Sargan MEDHER L WES e h >
7=

13Cameron and Trivedi (2005 pp.754-56) 1X[F UF —% & FHWCTH A F 3 w7 SR VHEE
ZIToCHY, 2SGMM TIiE7 Y » ¥ 2 HIEED 0.33-0.547 L7z o TWD, ZiuE, B 6N
WRHERZ E B g,

AHITE, BERBRY TSR SR MEEIT-oTHY, SERPKRTLELZATHD, #
BOFMIME D (F7) (2005) ZBME NI, EFEHREMTETO NERHAGICET 283001
A 1% 20-30 IO LEEZTEXIG L LTRBY, BIE 12FARKTLTEY, ZnbZ<o
REICRA SN TWD, FilxiE, M0 - AH (1999) R - %5 (2001) &S],

10



A 27 T e 4Ess 2006 4F 6 A =5

6 /NRILT—AB & BURETH

NREANT =2 EZFHTHZ LD 5 —D>ORRIE, BORFHTH 5 W\ ix 7 =
7T RNFHMEA L D TE B L WS ZEICH D, NNV T— X EHWTEIR
FFAl O Fi% & LTI Difference-in-Differences (DID) #EE 2351 H LT 515,
BIFTiE, ZoE&EsB LIz,

WD DIC 2 MBOREEE XD, HOBERD L WIT 0l T ANE
2 (t=2) ICHEASN, F1H t=1 KIFZOLI RBERITEASNT
WRWET D, ZOBERSDWNIT BT T HIBIMLTIZN (Iv—T) &4
BINV—TLIN, d=1LRKRTDH, ZMLRP>TEN (FV—") %tk
W N—T LD, d=0&FrT 5, BIRFHIORR &R DR RIT y,0 &3
IREI, = 1IRBRHA VI T eI MZEMLUESE, j=01F3ML
MoTleGaRT, TOXIREHRDO FIZ, WBELTZ LIZXL D% (L
B35 Treatment Effect=TE) %3R5 Z & ZBURFMMH D2\ NE7 v 75
LFEE VD,

2 BORGHmOAEE

BUORREM O FIEOKEIIN 2 # 152 & T A—VT& 5, 7, H2H
DraAeIvary - T—Z LFIHTE RO THIVUL, BERIZBM LT
NESMUIRMP ST NDFERD 7% LD LinE DR EZF 5 LR, 2
AT Cross Section #E EFEENK 2 TIXCS E LTEENTWD, RTom@
D, TEEZN20 RES MDD,

CS = E((y12/d = 1) — E(yoz2|d = 0) (12)

W, BORSINE DORHDOT —H U/ WA ik 7 v — 7 O 72
WODT, BIMLARD»S T2 ORENRTRIHTH D, Z L Before and After
#E (BA) LT, KO LD ICERTE D,

BA = E(yi2|d=1) — E(yo1|d = 1) (13)

BA HEE B EDOLEDR & L U ARG Z L T D ATREMED @y, &
IDIE, 26D DXICABMETH-oTH, H1HNLE 2 H~D
FHZHRERDENLT 2 20D D, Ziud~ 7 mfiE ORI & - THTEH Lk
ALV T D7 =AY T 5, bHAAMITREEKHEIRIZ I > T, fER1H 1
HMED SHITEDRALIELH VD, ZAHREDBRYL T 17T LTI
I TE RV~ 7 maifE LB THY, ZOREBLZIY RV CRERNR %

IS BRI O FH R A0 T2 L T Lee (2005) <° Caliendo(2006) & S 7=y,

W Znix7n s 7 ABMECKH LTT v 7r— b afToTTn s T AOERZ T 25565,
ZbZHT 0T T ASOBNMPIAEICHERNICLEALTH Do EHRD O B, RIS
DIFEROHRDPE>TVBF—ATHY, HNEL ROoNET— 4 OFETH 5,
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S L2 U2 B, £ 2 TE 2 b v FED Difference-in-Difference
#5E (DID) T, RO EIICELET DI N TE D,

DID = E(y12 - y02|d = 1)
= E(y12 — yo1ld = 1) + E(yo1 — yoz|d = 1) (14)
= E(y12 — yo1ld = 1) — E(yo2 — yo1|d = 0)

KOREANSH B2 K 512, BURIZSIN LI ADBBIN L 725> TR 8
2HNTIRER T D TH A D FER yoo ITHILLIZMETIHAR L, AEBLEE (counter-
factuals) T2, BEIIVONIZZ OFERFEORKEREE LB WS &
Lo TWAEN, ZIZ T, ZILERoT ADEHE 1 #2658 2 #1H
JTREREZZ(LSET2 0%, BERICBM L T B (T%) 7264040
TBAHEENSSHIZELIICEWVNH ZEE2 LTV,

HHAALZ DX D IZRE DR HLUCHERE C Z AUFRIBEIT A, ERRIC
X, BORICBIM LI ARSI L o T-HECRRER 92 Th A H iR, &f)
MBBIMLIR D> T NORERIVEERIC ~ L2 FafF> 2 LITHITHK Y 3
SRR TIEAR, F£72. Ashenfelter’s dip & LTHOLNTWD LT, BUR
SINEIX. SMERNIE RIS REZ TR S E L RS Y| Bl & E
BOFERZARZDTIE L, BEOTHIEI DY) & FkDOFER A 7=
TRV ENSIIHEBRZY J 5,

Z @ DID #ElL, —EDFRMED FTIE, BRI Lo ST — 2 554D
BEENRAEE L FEETH Y, SRT = Z PRITIUTHER TERWFIETH
Do, M2 XVHGNR K 512, DID #EIZ CSHEESL BA#EE LV & X VL
BIZAENRAHE L, ZOFERE LT TEIHMES HTW S,

DID #E7E 2 Fi\ 72 BORETAR O SERERT 21382 < 8 % 73, SrBifa 0487 T
i3 Eissa (1995) OAIFERA4 T D, WL DHFZEIL 1986 DT A U I OB
il #ik (the US 1986 Tax Reform Act: TRA) 23BEMS 2ot D 5B fiAG 12 &
DRI REEEHZTDERFELTZ D TH D, BARAYICIE, 1984-86 1F &
1990-92 4~ The Current Population Surveys (CPSs) % T, KIlE 72
Bz =7 v—"7" (A RFEIANL 99% LINO BFTE) % L& 7 v—7,
BRSNS T o Te 7 V—7 (T3 RFEIARL 75-80% ) &t v—7"&
LT, DID #£E 21T\, BN 2 D/ N —F - a5 272
EEHLMZLE, b HAA Blundell and MaCurdy (1999) 23E5H#i L T\ 5
£ 91T, Wk DT 7 v —F TIIRUEE QP T O T B A 15 L T E
TN &, W7 V=T ORERYI N L KRB EE TIER W ATREMED @ 2
Ll PREITFR STV D,
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7T BHYIC

21 AU A Y | DT @b DR, FEZERE O KREFE DR & FEEIL TV
L& oIC, BFHESHEESIIRESEH LTV D, THIUCHE L TRIFESRD
8T H B RO BB EUCEDNERE STV D, 052 T,
FSE AR D IRTE A B O3 b, S5O M 72 STt L 72 BOR A
FEEINTND, ZOFRREERN2IEIC X D/l KIS T H72DITiE, ik
FEAIZ A — % R ORFITEN 2B Lo S VT — 2 2F 325 Z L v
F LUV,

M IRTETHRV, AN EE L CWDEHT, ATy 7T ay MR
raRkv gy s T —EE RN TIEEE R ARSIy, [F—
TR EERIPRILDOZALIZ ED X ST 20 < BIET 52 L1tk - T
WD T, MERRBCRFHMEN TE S L, BEROHLIBREZELHEOLNDL, 20D
BRTH NN T — 2SO BB I T - L iZhH->Th, KT
DT EEWTEAD,
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R1 FREANFEBUIGEIERE

Dependent  Estimated OLS

iable:  Coefficien .
Variable:  Coefficient ... R-sq

In hr of Inwg
year 1979 -0.0038 -0.14 0.0175
1980 0.0625 2.05 0.0367
1981 -0.0047 -0.19 0.0138
1982 0.0445 1.64 0.0144
1983 0.1739 4.24 0.0385
1984 0.2537 8.53 0.1270
1985 0.0585 2.23 0.0214
1986 0.0794 2.43 0.0381
1987 0.0284 1.02 0.0488

1988 0.0880 3.75 0.0510




®2 FEEGTHEIEED/ ARILHEE

Pooling (OLS) Between Fixed Effect Random Effect Maximum Likelihood
Dependizth\:arlable. CE:ZteI:‘T;?;?ednt t-statistics (E:Ztégfgfed t-statistics (E:Zt;?;;t?ed t-statistics (E:Zt;:,:?;?ed t-statistics (E:Zt;??;?edn t-statistics
Inwg 0.0820641 8.82 0.065537 3.23  0.16495 8.71 0.116313 8.49 0.116569 8.44
kids 0.0079671 2.18 0.008124 0.98 -0.00114 -0.18 0.004718 0.96 0.004689 0.95
agh -0.000794 -0.18 -0.00764 -0.71 0.014184 2.22 0.007702 1.43 0.007748 1.44
agesq -1.10E-06 -0.02 8.16E-05 0.62 -0.00017 -206  -0.0001 -1.49 -0.000102 -1.5
disab -0.095675 -5.86 -0.13944 -298  -0.0631 -3.39  -0.06963 -4.04 -0.069543 -4.03
_cons 7.469372 89.12 7.650345 37.09 6.946028 55.21 7.211584 69.22 7.209998 68.88
Diagnostic Test
Number of observation 5320 5320 5320 5320 5320
Number of groups 532 532 532 532
R-sq:
within 0.0081 0.0201 0.0188
between 0.0453 0.0239 0.0325 Log likelihood = -255.51
overall 0.0245 0.0223 0.0179 0.0221 LR Test of sigma_u=0:
F test that all u_i=0 F(531, 47837)=5.75 Prob>F=0.000 Chi2(01)=1121.17
sigma_u 0.1818 0.1597 Pr>Chi2=0.000
sigma_e 0.2324 0.2324
rho 0.3797 0.3206

Breusch and Pagan
Lagrangian multiplier test
for randam effects

Hausman specification
test

Chi2(1)=2407.93
Prob>Chi2=0.0000

Chi2(5)=21.98
Prob>Chi2=0.0005




&3 FEHIGEIEEDGMMHERE

Arellano-Bond test for
residual AR(1)
Arellano-Bond test for
residual AR(2)

GMM
Dependent Variable: |Estimated statistics
In hr Coefficient

Inhr
LD. 0.2132664 9.93
Inwg
DI. 0.1027649 3.54
_cons 0.0027859 2.15
Diagnostic Test
Number of observation 4256
Number of groups 532
Sargan test of over- Chi2(39) Pr>Chi2
identifying restrictions =206.90 =0.00

z=-31.00 Pr>z=0.0000

z=0.04 Pr>z=0.9681

* 1) GMMiZone-stepHt &,

2) HER{EZEH L1 Ckids, agh, agesq, disab% V7=,



