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A (Pooled) fHZY:

Yir = a + X;tﬁ + U
XL ] ] 5 85 A2 -

AR AR -

Vit =@ + Y + X, 0+ €t
Vit = @i + X, B+ €
FEHL R B (Feirfl R « A81k)

Vit = @i + X, i + €

el

DA
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Vit = Xg;ﬁ + (@i + €ir)

[EERLLY. (FE):

o o; )EPENIAE R, WEES xi FHIE: P xi, FIRENAE (RHXT i, (EAHHXST €:)s

o BINHE xir HHFRIAZZRE ST ;i A

o JR# OLS. jE# GLS. RE X} B A—%; 414 (FE) 5—F224 (FD) fhil&—5.
BEBLELY. (RE):

o o; KMl G iid (0,073)), 5 xi oK Ik xi SME;

o A flittEXt B —H.

o F = = £ DA

R (EFRZE BT O T R 2
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Table 8.1. Summary of xt commands

Data summary
Pooled OLS
Pooled FGLS
Random effects
Fixed effects
Random slopes
First-differences
Static 1v
Dynamic 1v

xtset; xtdescribe; xtsum; xtdata; xtline; xttab; xttrans
regress

xtgee, family(gaussian): xtgls; xtpcse

xtreg, re; xtregar, re

xtreg, fe; xtregar, fe

xtmixed: xtrc

regress (with differenced data)

xtivreg; xthtaylor

xtabond; xtdpdsys; xtdpd

o F = = =
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HIRRG|: THAE

%l PSID 1976-82 4F 595 MK T4, P .
e SEJF: Baltagi & Khanti-Akom (1990);
o HiR: AhiTtHE N THT Iy BRI ALY ;
o K Bl P EE RINEIAZL W

use musO8psidextract.dta, clear

describe, summarize., tabulate £xJRIE &I -5 W] F A4S F .

xtset id t

xtset ESCMARBRIRS IAIAR IR, 2 5 w] B T A Ay 25 700 I ] P21 35T
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AT X i

’
Vit = @ + X8+ €
= yi=ai+i;ﬁ+€i
=

(it = ¥i) = (Xi = %;)' B+ (€ir — &)
2H Py E A TR (vire — 30) R (i — X;) B9 OLS.
o FURMIK: R HANLR;

o ATAM I AIANAR M TCH RBOCER S (xir = %) 5
o Stata fiji%: xtreg, fe

BEF (H
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xtreg lwage exp exp2 wks ed, fe robust

note: ed omitted because of collinearity.

Fixed-effects (within) regression Number of obs = 4,165

Group variable: id Number of groups = 595
R-squared: Obs per group:

Within = @.6566 min 7

Between = 0.0276 avg = 7.0

oOverall = @.0476 max = 7

F(3, 594) = 1059.72

corr(u_i, Xb) = -e.9107 Prob > F = ©.0000

(std. err. adjusted for 595 clusters in id)

Robust
lwage | Coefficient std. err. t Pt [95% conf. interval]
exp .1137879  .0040289  28.24  ©.000 .1058753 .1217e04
exp2 -.0004244 .0000822  -5.16 ©.000  -.0005858  -.0002629
wks .0008359  .0008697 ©.96 ©.337  -.@008721 0025439
ed @ (omitted)
_cons 4.596396  .06@0887  76.49  ©.000 4.478384  4.714408
sigma_u | 1.e362039
sigma_e .15220316
rho | .97888e36 (fraction of variance due to u_i)

DA
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/NI R (LSDV) X AMABL— S HELLAE

Jj=1

Yir = Z(dejit + X8+ €ir
areg lwage exp exp2 wks ed, absorb(id) vce(cluster id)
xi:

regress lwage exp exp2 wks ed i.id, vce(cluster id)

reghdfe lwage exp exp2 wks ed, absorb(id) vce(cluster id)

DA
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Mundlak B35 & & %00 35 2

o =Xm+e

DRIEKF yie RPHUHE, xi FTX; M OLS, 43204 B filivt5 FE Al Al .

global xlist exp exp2 wks ed
sort id

foreach x of varlist $xlist {
by id: egen mean x' = mean(’x')
}

regress lwage exp exp2 wks ed mean*, robust

o & = E =

DA
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48] flit

HE T2 v XHRFEF X; 19 OLS.

xtreg lwage exp exp2 wks ed, be

Between regression (regression on group means) Number of obs = 4,165

Group variable: id Number of groups = 595
R-squared: Obs per group:

within = e.1357 min = 7

Between = ©.3264 avg = 7.0

Overall = ©.2723 max = 7

F(4,590) = 71.48

sd(u_i + avg(e_i.)) = .324656 Prob > F = ©.ece00

lwage | Coefficient std. err. t P>t [95% conf. interval]

exp .038153 .0056967 6.70 ©.000 .0269647 .0493412

exp2 -.0006313 .0001257 -5.02 ©.000 -.0008781 -.0003844

wks .e13e903 .0040659 3.22 e.e01 .0051048 .0210757

ed .@737838 .0048985 15.e6 ©.000 .0641632 .0834044

_cons 4.683039 .2100989 22.29 ©.000 4.270407 5.095672

DA
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BEALAN AL T2 RE FE24 FGLS

a; ~iid[ae, 03]

€ir ~i4.d.[0,02]

2

Var[a; + €] = 0',21 +o,,
Covla; + €, a; + €3] =0

2
s SEL
Corr[ai + €, a5 + Eis]

2
O

, SFEI
oL+ o2

O T H

DA



FGLS &My T2 ki 284 |FfY OLS:

(yir = 0:5:) = (xis — 0:%;) B+ e

oe
i=1- 2. 2
Tiocs +0¢

o Stata fji%: xtreg, re

o H[NIEL theta , i :

2
é=1—\/ 0.152

7% 0.3192 +0.1522

~ (.82

O] 5

DA
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xtreg lwage exp exp2 wks ed, re robust theta

Random-effects GLS regression Number of obs = 4,165
Group variable: id Number of groups = 595
R-squared: Obs per group:
Within = e.e34e min = 7
Between = @.1716 avg = 7.0
overall = e.1830 max = 7
Wald chi2(4) - 1598.50
corr(u_i, X) = @ (assumed) prob > chi2 - ©0.0000
theta = .82280511

(std. err. adjusted for 595 clusters in id)

Robust
lwage | Coefficient std. err. z P>|z| [95% conf. interval]
exp .0888609  .0039992 22.22 e.e00 .0810227 0966992
exp2 -.0007726 . 0000896 -8.62 ©@.000 -.0009481 -.000597
wks .0009658  .0009259 l.e4 ©.297 -.000849 . 0027806
ed .1117099  .@083954  13.31 ©.000 0952552 1281647
_cons 3.829366 .1333931 28.71 e.ee0 3.567921 4.090812
sigma_u 31951859
sigma_e .15220316
rho | .815es521  (fraction of variance due to u_i)

DA
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Hausman 65 GBS WA -4t 6 711 6
Ho:plim(@—8) =0 vs. Hy,:plim(d—8) 0

Bi4n: OLS 5 2SLS (WfieN4:al)97C); RE 5 FE (W] BELEAE B ERV ) .
YZEHO ~F7
(0 —8) ~ N(0,V[0 - 6])
s X2 Goits:
H=6-0)[V@-0]"'0-0
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—BrZENEE e

Vit = & + X, B+ €;
’
Vit-1 =@ +X; B+ €

(it = Yie—1) = (Xir = Xi1-1)' B+ (€ir — € 1—1)
—Br 2ottt B g Ayie X Ax;, 1) OLS.

=

o ALAR[IF AR [BIH T R ETCER A (xie = Xi-1)
° % €ir ﬂ‘j iid (0’0-5)5 FEﬁ&ﬁla

® € =€ 1 +Vie. vie Aiid (0, 0'3), FD H3K;
o T =2 FE=FD, [} yip — i = yip — 232 = Yo

BT (|

DA
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regress D.(lwage $xlist), vce(cluster id)

note: D.exp omitted because of collinearity.
note: D.ed omitted because of collinearity.

Linear regression

Number of obs = 3,570
F(2, 594) = 22.66
Prob > F = 0. 0000
R-squared = 0.0041
Root MSE = .18156

(std. err. adjusted for 595 clusters in id)

Robust
D.lwage | Coefficient std. err. t P>[t] [95% conf. interval]
exp
D1. o (omitted)
exp2
D1. -.0005321 .0000808  -6.58 ©0.000  -.0006908 - .0003734
wks
D1. -.0002683 .@011783  -0.23 0.820  -.0025824  .0020459
ed
D1. o (omitted)
_cons .1170654  .0040974  28.57 ©.000 .1@90182 1251126

DA




—Hr =5 it

global xlist exp exp2 wks ed

quietly regress lwage $xlist, vce(cluster id)
estimates store OLS

quietly xtgee lwage $xlist, corr(ar 2) vce(robust)
estimates store PFGLS

quietly xtreg lwage $xlist, be

estimates store BE

quietly xtreg lwage $xlist, re vce(cluster id)
estimates store RE

quietly xtreg lwage $xlist, fe vce(cluster id)
estimates store FE

estimates table OLS PFGLS BE RE FE, b(%9.4f) se stats(N)

o F = = =

DA
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o FE '~ ed KA AL LR A
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o fii HIRAERMEARMMERSG, WERIEFEIGK, « Sit &R
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BATAE T x r THASEIMFE Z;, W2 E[Zu] = 0, Ho r > Ky TRARANEL
GMM il & /M R :

On(p) = Wy

N

’
2, Ziv
i=1

N

’
2, %
i=1

Hr Wy b r xor SRR
A w =y - XiB, 53| GMM fili 115 :

N N
D X(Zi| Wy (Z ZX;
i=1

i=1

-1

Bromm =

N
> xiz;
i=1

N
Wy (Z Z;yi)
i=1

m] =2 = = E DA

el
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o [MHIAMEMEREL (A 4] 2 SIRETUAHK) :

A2 2, A T RAR G
o SHAMEMEMRE (z WA G ES L HIRZER K ) :

Elzisui;] =0, s<t, t=1,..., T
JJ:I:A Zi1,..., Zit ‘m"fllzﬁg Uit Eglﬁﬁﬁa 1@*%@%?%0

o < =) «2» T WAX
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o JUARAMENEMRBL (z BIARR(EW S TRERA K ) -

Elzjsu;/] =0, s,t=1,..., T.

VU 25 (92407 S ZAARAEEZ ue FARTRA R
JERE SN TS S iR AR s AN T
PRICRT REA K HE T HAR & (e, (EIRF RN AZ [ 50 R Be A T HAZ B —IK

o F = E E DA
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Vit = @ +YYir-1 + X[, B+ €
yie FFHVAH YA A -
o UNHINRIN ST AT« (KA
o IRASHIE: WAL yi -1 (BERTIRIEDR) ;
o WM S AL W] BRI AR I x5
o REMK: Hit €.
HERT /N T8 a BEERVAEE: 5 T — co H e, JFHIAAH KA 8.

o < =) «2» T WAX




A5 E]

Vit = ¥i) = vYii—-1 = Vii-1) + (Xis = %) B+ (€ir — &)
A [WHIT (Vi1 = Viji-1) 5 (eir — &) FHE
o N yi1 (BT yie ) 5 e M5

] E.Yi,t—l —'ﬁ €; *Hi"é (@é\ €it—1 )o
XA —BFR N Nickell fiix.

BEF (H

el

DA
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H—Br2e5r (MEESEZES) HZE o
Vit = Yije-1) = vYYij-1 = Yie-2) + (Xir — Xi,t—l)lﬁ + (€ir — € 0-1)

OLS ‘~—%, HH (Vie-1 = Yit-2) 5 (& - €i.-1) FHRK.
B € JFOIAMRE, yio2 5 (6 —€-1) DMK, BHIATH yiro VER Gie-1 = vie-2) B
TRAE.
Arellano-Bond & - T HAZEAL . PASE IR S 11 T AL & :
o t =31 f{] yirs
o t =4 0[] yir,yi2;
o MR,

o < =) «2» T WAX

RET (B PRE T2 RT) B 2 et



SRS ER

xtabond lwage occ south smsa ind, lags(2) maxldep(3) ///
pre(wks,lag(1,2)) endogenous(ms,lag(0,2)) ///
endogenous (union,lag(0,2)) twostep vce(robust) ///
artests(3)

Arellano-Bond dynamic panel-data estimation Number of obs = 2,380
Group variable: id Number of groups = 595
Time variable: t

0Obs per group:

min = 4

avg = 4

max = a4

Number of instruments = a0 Wald chi2(1e) = 1287.77
Prob > chi2 = 0.0000

Two-step results
(std. err. adjusted for clustering on id)

DA




SRS ER

WC-robust

lwage | Coefficient std. err. z P>|z| [95% conf. interval]

lwage
L1. .611753 .8373491 16.38 0.000 .5385501 .6849559
L2. .2409058 .8319939 7.53 0.000 .1781989 .3836127

wks
--. -.8159751 .2082523 -1.94 9.853 -.8321493 .200199
L1. .0039944 .9827425 1.46 9.145 -.0013807 . 0093695
ms .1859324 .144458 1.29 @.198 -.0972 .4690649
union -.1531329 .1677842 -8.91 8.361 -.4819839 .1757181
occ -.8357589 .83477e5 -1.e3 0.304 -.1038999 .832398
south -.8250368 .21508e6 -0.12 0.907 -.446587 .3965134
smsa -.0848223 .8525243 -1.61 @.106 -.187768 .0181235
ind .0227008 .e424207 e.54 9.593 -.0604422 .1858437
_cons 1.639999 .4981019 3.29 9.001 .6637377 2.616261

Instruments for differenced equation
GMM-type: L(2/4).lwage L(1/2).L.wks L(2/3).ms L(2/3).union
Standard: D.occ D.south D.smsa D.ind

Instruments for level equation
Standard: _cons




estat abond

ERTTIREOR € FPAIAMIR, BNHS y AR AR T HACR .
K € FPBIAMIR = A6 U8 MA(D).

HB: No autocorrelation

Arellano-Bond test for zero autocorrelation in first-differenced errors
order

z Prob > z

1
2
3

-4.5244

©.0000
-1.6041 ©.1e87
.35729 0.72e9

e Hy:

JEHM R

o fUAE 1 Bribdf A JLAMK, ZHEREWIEZN, F2h Ae U8 MA(L);
° #HMA(Q2),

E'?i*ﬂﬂ/%l: y HEHAE N MA(D), #(f#if] xtdpdsys

=

DA
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A 40N THATE ., 1L ASH, HILA 29 il R B4R

quietly xtabond lwage occ south smsa ind, lags(2) maxldep(3) ///
pre(wks,lag(1,2)) endogenous(ms,lag(0,2)) ///
endogenous (union,lag(0,2)) twostep artests(3)

estat sargan

sargan test of overidentifying restrictions
He: Overidentifying restrictions are valid

chi2(29) = 39.87571
Prob » chi2 = ©.0860

end of do-file

TE 5% 7KPAIELE Ho, 1 BERBIZ MR . #5 r — K ARK, BIei p (A 1.
,r )

el
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o KFIAMUFTHELZELE, nLANTIREICER.

o Ny W1 AZE i e T AL & ElyisA(e:i +€:)] =0 (s <1-2);
o tn[ i R AAAE KK PO AR T AR E[Ayi -1 (ai + &)] = 0;

o LTI i RN AR AL R — B )

o F = E E DA

R (EFRZE BT
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xtdpdsys lwage occ south smsa ind, lags(2) maxldep(3) ///
pre(wks,lag(1,2)) endogenous(ms,lag(0,2)) ///

endogenous (union,lag(0,2)) twostep vce(robust) artests(3)

System dynamic panel-data estimation Number of obs = 2,975
Group variable: id Number of groups = 595
Time variable: t

0Obs per group:

min = 5
avg = 5
max = 5
Number of instruments = 60 Wald chi2(ie) = 2270.88
Prob > chi2 = 0.0000
Two-step results
o =2 = = E DA




SRS ER

WC-robust

lwage | Coefficient std. err. z P>|z| [95% conf. interval]

lwage
L1. .6017533 .0291502 20.64 ©.000 .5446199 .6588866
L2. .2880537 .08285319 10.18 0.800 .2321322 .3439752

wks
--. -.8014979 .8056143 -8.27 8.790 -.8125017 . 809586
L1. .00067386 .0e15694 @.43 0.665 -.0023973 .0037545
ms .@395337 .8558543 e.71 8.479 -.8699386 .1490861
union -.0422409 .0719919 -8.59 ©.557 -.1833423 .0988606
occ -.e508803 .8331149 -1.54 9.124 -.1157843 .9140237
south -.1e62817 .@83753 -1.27 0.204 -.2704346 .8578713
smsa -.e483567 .e479016 -l.01 9.313 -.1422422 .0455288
ind .9144749 .93144s8 9.46 9.645 -.0471621 .9761118
_cons .9584113 .3632287 2.64 e.ees8 .2464961 1.678327

Instruments for differenced equation
GMM-type: L(2/4).lwage L(1/2).L.wks L(2/3).ms L(2/3).union
Standard: D.occ D.south D.smsa D.ind
Instruments for level equation
GMM-type: LD.lwage LD.wks LD.ms LD.union
Standard: _cons
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O ffi/f] Python ] linearmodels & Stata f{{] xtreg, E{l— Cov(a;, Xi;) # 0 BYTEIHRL
DGP; 43-jlftiit Pooled OLS, FE fI RE, W& = AMETHE M IRIRAFRIED: WA Rz
IEESESH

O [l E SR E M (b EIR T G v AF S TR £ . 51 World Bank $2 (L1 5 ] [
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