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o 2Xt= 0|82 TH

W, =a + pX, + y(entrycohort), +o(USage). + U,

KRS 0|8IALE ¥ o 54 27|
£ YR X120 He

(entrycohort), +(USage), =t=(const) o|oz
H4 7 St MEYT S B S| iE

—_ L L O O 71 L—

= O|&oll0f D= E =1} (cohort effect) 2} =
I (assimilation effect) T+ & “ts
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o 2Xt= 0|82 TH

o Vi =Yyt PX 1+ &
- study of dynamics ( ay;_,) possible
- control of unobserved heterogeneity
( 1];) possible
- In cross-section, 17; and &;; can neither

be separately specified nor separately
identified



o 2Xt= 0|82 TH

. I 2xt2 0|23}Y 0|2 O|HA B Tts
. OJAl 1L 2R RZS} 7| TFK|ZHO| THA
Yie = 05+18Xit +7/(ownership)it T 7] T &

-AFTEE o 718 WOME AZHG| M2 o}
7| gEE ojE oY T EX
- AL AXO| LA Demsetz and Lehn (JPE 1985)
-HE H|CHAE SF A9 1RO history 11245} Of
Lee and Ryu (mimeo 2008)
Ryu and Yoo (mimeo 2009)




o 2Xt= 0|82 TH

« OIA 22 & ETL BHITl £
Rajan and Zingales (NBER 1996)

-7 2 EXNo| Mo ANMAEES XA H
ul Sf= cross- sectlonal analysise= =77+ X}0| & A
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e O|=XI= (difference in difference) 2=
T = (A-B)-(C-D) = (A-C)-(B-D)

e A-B="t21t+=7F{F X}O (T-|-7/)
A-C=2 85 H+AF1ZE XHO| (T4 O )
C-D==27}7ZF XtO| (7 ), B-D=AtAZF X}O] ( O )

Yy =a+ fx +d; +ad, +7(dd,) +ug
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* Vi T Yt X It
e static ( @ =0) vs. dynamic (& #0)
X, and 77;are correlated or not

« X strictly exogenous, currently endogenous, or
predetermined w.rt. &;

 Data Is balanced or not (panel attrition issue)
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s I8 O =E2df (7iX2[2] 2X)
e incidental parameters problem :
mE F™UAoZ metst= 42 too many
parameters to estimate! Bias for smaII T.
» NIt TO| &N 27|
- typical micro data (PSID, KLPS) : N>>T
- typical macro data(Penn world table) : N~T




CEEEERIE T
Vi = a+ OX +11; + &
- Pooled OLS : 77; i 10 M| A= O|&35I OLS
- Fixed effect: 7, S N-172| 71 GO|H~=2
e[t 28 =M. 0| = mean-deviated data 0|
OLS M&5l= A1 =g
- Random effect: 77, =X, et =&l 2 EH2
B GLS A& O|= “fractional mean-deviated”
datalf| OLS H-&3dl= A1} s
Subtract (1-6)-(mean),6=./o? (Tc? +07)
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o Vi =+ PXy 15 + &

- Random effect: 1, & X, 2 =&l0| Ot =&
Ha=2 5211 IV/GLS A 8. Hausman and Taylor
(Econometrica, 1981).

O|= “fractional mean-deviated” data (GLS EH=H0j
IV EE= GMMAESI= Al s &2

Ol YR T = LH|, time-varyingdt=
H==0 LS A= O| = H==2| mean-deviations L X||
£ CHSZ AFR S time-constant L{A A BE 3 &




o 2R Fo| = SEIY 2

o
* Vi = Yy + OX 11+ &
« Within (DVLS) vs. Differencing
Vi = ¥i = a1 — yi(—l)) + B — %)+ (& — &)
Vie = Yieer = @ Yia — Yieoo) + B — Xiep) + (65 — 321)
-Applying OLS yields biased estimation

-Easier to find IVs in the case of differencing
transformation. Think why. Hint: Lagged y's.



o 2EFO| 2 SEfY 2

* Vi — Yier = Vi — Yieeo) + B — X)) + (65 — &31)
-Anderson and Hsiao (JASA 1981, JOE 1982)
Use Vi, aslV.
-Arellano and Bond (RES 1991)
Use VYii2s Yit—3» Yit_ar =1 Yin as IVs.
-Depending on assumptions on the initial
value Y;; and also on the relation between
X;; and & (Stkxog, PreDet, or Currknd),
available moment conditions change.
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o Vi = PX¢ ¥ +&¢ . y=0, 1 (binary dep. var.)
 Linear probability model (nothing new!)

« Panel probit

« Panel Logit (easier than panel probit)

« Index models (semi-parametric)

« Parameter or Partial effect (PE)




o 22Ho| =g I 20|22y
« Panel probit model
Y. = [OX. +1. + &,
P(Yi =1 % = X7, =17) = P(SX+1)

» Partial effect at (x, 7 )
0;(x,17) = OP(y; =1] X = X, 13, =17) [ OX

0;(x,n) = pio(fx+1n)



o 22 Fo| = 1 20|22

e Problem is:
We do not have information on 77 .

+ PEA: 0, (x,n=0)=B,4(px)  En =0 used
» APE:

EO,(X,17) =ED(SX+n)l0X; = F,6(5,X)

where 77~ N(0, Gj) is assumed,

and f3. :,B/\/1+ o




o2 yol 2 i do|gd ey

e From
P(Yi =1 %, =X) = ED(SX+17) = D(S,X)

» [, and APE are identified whereas
and PEA are not.

« Focus on parameter identification is wrong
headed. Focus on identifying APE

e In the case of local APE, use f (77| X).
Altonji and Matzkin (Econometrica 2005)



o 22 Fo| = 1 20|22

P(yi: =1 X, 73) = ©(BX, +1;)

 Treating unobserved heterogeneity 77;as well as f
as parameters to estimate, result in bias

(incidental parameters problem).

« Hahn and Newey (Econometrica 2004) proposed
bias reduction through jackknife techniques

Pan =TB—(T —1)-average f3,,



o 2P Fo| =2: SEfY I 20|22

« Chay and Hyslop (UCB WP 2001)
P(Yi =1 Xs Vi 1) = @@y, + BX +17;)
* Model
i =y+o0Yy+7% +& and & ~ N(O’Gf)
« Then, we have P(y. =1|X., Y. 1,Xi, Vi)

=O([ay, , + X, + ¥+ Y, + Z')_(i]/\/1+ 052)



o 2P Fo| =2: SEfY I 20|22

-1

« Running pooled probit of Y; on Y, X,

constant, Y;;, X. will identify all the
parameters up to a common scale in the form

of the original parameters divided by\/1+ o’

Denote these estimated parameters as

ae’ 5’7/5’55’2-5'

« We can compute APE of previous LFP status
( Yit1 ) on the current LFP ( Y, )



o 2P Fo| =2: SEfY I 20|22

* APE: q)(ag .1+IBgXit +7/g +5gyi1+z-5)_(i)
_CD(CZE.O_FﬂgXit+7/€+5gyi1+z-g)_(i)

 APE averaged over (i, 1) in the sample = 0.26

« The same APE without accounting for unobserved
heterogeneity 77; = 0.84.

« Much of the observed persistency in women’s LFP is
explained by unobserved heterogeneity than by
genuine state dependency.

« Still, some evidence of state dependency
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« Sample selection in panel data : panel attrition
Wooldridge (JOE 1995), Ryu (Cambridge Univ Press
2001)

e Panel count data models (Poisson model)

ECYi | Xis Vi, 7)) = 1 0( Yy + X +7)
ECYi | Xies Yieers i Yo 61) = & 0y + B + 7 + Yy +17%)

Use Gamma distribution for unobserved
heterogeneity (77;, €;) with mean equal to one.
 Duration analysis (Fallick & Ryu, REStat 2007)

e Event studies
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=2l Tf'2XIE O Al

e KLIPS (ot =ifd
M CE: 3E 0 st J17 A=, &AL ZE EAL F7F
e PSID, NLS, NLSY
« BHPS, ECHP
« JPSC: Japanese panel survey on consumers
« Compustat, CRSP
« Scanner data (Ot#H & Z0§)
. ABIIE BQXto] Y AF Y X|EY 1Y X2
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o 2Xt2 2FO| AL Ald|

= el Tf'2XI=E oAl

e Multicountry analysis of growth and
convergence

-Penn world table

-Barro (QJE 1991) initiated growth empirics
-Islam (QJE 1995) panel approach

-Temple (JEL 1998) new evidences
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« Granger causality between savings and growth
O =0Qy 1+ PS4 +17 + &
Sit = 0S4 + POy +11 + &
 The former equation tests whether savings Granger

causes growth, whereas the latter whether growth
Granger causes savings

« One can use similar models to test whether inflation
rate Granger causes wage Increase (= Z8) or the
other way around (-4 &).
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ol 2Xt2 2FHO| AL Ald|

o firm’s investment behavior : genuine dynamics or
unobserved heterogeneity?

(1/K)y =a(l 1K), + BX; +17; + &

e Estimates of &
0.27 by OLS (upward bias)
-0.01 by fixed effect (downward bias)
0.16 by IV (GMM) to differenced equation
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= Ex3t0| YZof O|X|& E3}
ZEZ (= 5ZF=H 2008)

-KLIPS Xt& AtE

-static panel data model

-2 EH E4 46% A0y 2at

FE panel analysis 2.1% =24 21t
- & OF: try dynamic panel data mode/
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« X} H|xjHZF &o|ztof] X MM =4 H|a
Choo, Lee, Ryu, and Yoon (EDCC 2009)
7|98 EXE AR
-ME A SARRE K] 2 2|AE Z7|Z2H0
a3 diyo 2=-d Hl
-1997E 9| OfA|OF =5&8/2|2H%|7| Ol RHE2
2=-30| 1 0|10 H|5 &7t
-1997H O| MO = HlZ&X FX7t H2Ed9)
=

T8 A0S

-cf. &8 (SNU Ph.D thesis, X|EW 4 = ;
LU/ElE, 2|AIE 40tor &ERO| A & 7210 &2
AMEr U X 2ol J0f v
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e Mad=9| 21} Lee and Ryu (mimeo 2009)

-0 &7tet MESOA0] =T ARl Xtz 24250f CHf oY
Wotot Xtz (i=H7tAL j=CaF AFED
-unbalanced panelAt 22 AHAA (o =A)

-0 AP0l ESAME, 8 d/2 AL 5 &

X
=] A~ A~
- Yy = + + (73 %Tg)j T &
-dde 21t Y = g8 AN =A LiELE
Aoz ==
s FA=>ER HH=>E2A|H0M By
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» FIEEHFXC| EE HEE XEY 2R
=M35|, 2™al, SNU Ph.D Thesis XiZ, 522 X| )

-E7|= 80| el EX =Y Hetrt 25/4 g §FE
EXNEN IEH 20[=X] '='@.
8

0|2 Z7|0|% X|ER 28
-0| & sector portfolio £AMEMY| 2H&

JjelFtEE QAo Y YFY XFY HIX=EE 0|50
CHEAr=2F AAISHY 7HRIE X[=H Hol IfHO| L= &

H o2 ojZ0| £ FEX 24
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 “All Models are Wrong. Some are Useful”

(George Box). Panel data are very useful.

 “Panel Data is like Red Wine: The Longer, the Better.”
Length of KLIPS=11 by year 2008.

« STATA offers many useful panel estimation routines.

Other panel programs written in Gauss, SAS etc.
available on internet

« Be smart panel analysts, not stupid panel discussants.
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WS T : AdEFO| vs. A E2F9]

* To dois to be (Descartes)
» To be is to do (Voltaire)
* Do be do be do (Frank Sinatra)

* |t is better to solve the right problem
approximately than the wrong problem
exactly (John Tukey)



