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Panel Data 

Panel Data 

Panel Data 

Int roduction 

Repeated observations 

• Repeatedobservations 

• Cluste,ed data, etc 

• Dynamics effects (dynamic t reatment regimes) 

• ldentific.ationst rategies 

Group Data 

• Panel: observethe~meunits( indi11iduals , firms , countries , schools,etc .) over 

several time per iods 

• Time-series cross sect ion: observediffe rentunitsacrosstime(e.g. , diffe,entsurv,,y 

rounds of ENDE) 

• Clustered dau: Naturalgroup inginthedata{e.g .. testscoredata of students 

across schools) 

Panel Data 

Fixed effects 

Panel Data 



Notat,on 

• Sample of i= l , ... , N units from a population 

• Timeperiodsr=l, .... T £i6 
• Famhiob~"•(Y;,.T;,) ~c, \J/t'f,lA ~,J 
• Th,. ,.. • • ~ Tl.rtl"G> 

y;,= f3o + t1@ ~ o; +G 
- - "" V•"""' • Do "o' ob~-· O j eiVult-. o(_,ff" 1,1- 11enj>O 

• Assum-<:,s wh ite noise (i .i.d . and mean zero) 

S,mulat,onsl 

S1mulat1onsl 
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Ourest1mateofthecoeflic1entare bmsed 

F1xedeffects(mt111t1on I) 

• Take o,e a time (like a subset for each i) 

Y•1= ~ 1" u;1 

YiT = ~ UiT 

• f3o + o , istheconstantnr:,,, 

• Wecanestimate t,1 fo,eachi @ 

• Aggregate for all itogeta moreprec iseestimateof t,1 

• Ma~imal precision =ighting by V(T.., li) (why?) -
S1mulat1onsl 



S,mu 

Oure ccoeff,cumtarcprcttyclosetothetrut 

F,xed m,onll) 

• Est imate via OLS 

S,mulat, 

a"' ccoeff,c,entare pretty close to the truth 

L~ 
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,xedeffectsformally 

• Same as the estimate from"l.doina;;.,g ~ c",-.,-,. -time---' 

S1mulat1onsl 
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,xedeffectsformally 

http://nickchk . com./anim/Anim.ationii20ofii20Fixedii20Effects.gif 

,xedeffectsandcausahty 

· ~ nd ~ re per iod-specificpotentialoutcomes 

• !:.,is the treatment assignedtoiin period 1 

F,xedeffectsandcausahty 

• Assumption I: T;, is conditiona lly mean independent in any g iven pe,iod 

• Assumption 2: ~ 

E(Yo,,101,X;,] = Al+..!!:_ + x.,, 

• Assumption 3: Constant add itive effects 

E[Y11tlo ;.X;,] = E[Yo1tlo ;.X;,] + /3 , 

E[Yo., [o ,,x,{3) , E[Yo., [o ,,X,,[ ~ 

Under these assumpt ions, '"on~ way fixed eff .. . - : ~ __ & ts y,eldsconsistentestimatorf~ 

roblems that fixed effects cannot solve 

• Reversecausa!!!r,_ 

oAssumptionl implies potentialautcom (0 treatm, ntl esuncor,elatedwith,!:' , urrent dfuture -
~ '~"'" '"'"'°""""'" ~., ~ ~ B.~.., G,.P"'.....,' 

V(9z..') 



Regressors that arc constant wotlun strata 

• If a regrew;,r is fAPSJi' nt wit hin ~n fixed-effect wata , then it is perfectly collinea r 
with that strata dummy 

• A time- invariant regressa< in the ~nel context 

:=V • Whenyoufitfixedeffects , thesestrata-invariantregressorsmustbe e 

• With fixed effects, what matter,; is whethe r the demean va riables are constant 

Clustermg standard errors byf,xcd effect strata 

• Wedustertoaccount fordependencies in thet,eatment 

• If treatments are assigned randomly within fixed effectst rata{even if treatmen t 

probabil it iesdifferacrnssstra ta),noneedtoclusterbyst rata 

• If treatment assignmen t at the strata level (ortreatmentexhibitsposit iveor 

negativedependencewithinast,ata). t hen cluste r by strata 

• "fo lm" from the "lfe'' pack;igeeasiest myinRtodofixedeffe<:tsandcluste r 

F,xedeffcctsest,mators 

):@Gf<u 
• Typica llywecareabouB,utunitfixedeffects,!! couldbeofinterest 

What lw,llnotcovcr 

• Hugeliteratureonp.aneldata 

• This is not a review of panel e<:onomet,ics; for that Stt Woold ridge and other 

excellen t textbooks 

• l=n'tbecove, inga lotof it 

-~ 
• FifStd iffOfence 

• Goal istopresentthemodal regression mode l used indifference-in-differences 

(nextclass) 

Ys-t ~ ~t+0t 
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