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Two way fixed effect model 
 
(1)   yit = α + xitβ + ui + λt + εit 
 
 Balanced panels (this is a necessary assumption for this example) 

i=1,2,…n 
t=1,2,…T 

 
Define means 
 

 ȳi = (1/T)Σt yit      within-group mean 
 ȳt = (1/n)Σi yit  within-period mean 
 ȳ   = (1/nT) Σi Σt yit  within-sample mean 
 

 The means for x and ε are defined the same way 
 

  

Take the means of equation (1) within a group.  Note that:  
 

 (1/T)Σt α  = α 
 (1/T)Σt ui = ui 

 (1/T)Σt λt = λ̄  
 

And therefore  ȳi  = α + x̄iβ + ui + λ̄  +ε̄i 
 
 
Take the means of equation (1) within period.  Note that: 
 
 (1/n)Σi α  = α 
 (1/n)Σi ui = ū 

 (1/n)Σi λt = λt 
 
  And therefore  ȳt  = α + x̄tβ + ū  + λt + ε̄t 
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Take the means of equation (1) within the sample.  Note that: 
 
 (1/nT) Σi Σt α  = α 
 (1/nT) Σi Σt ui = (1/n) Σi [(1/T)Σt ui]  = (1/n) Σi ui = ū 

 (1/nT) Σi Σt λt = (1/T) Σt [(1/n) Σi λt]= (1/T) Σi λt = λ̄  
 
 
And therefore  ȳ  = α + x̄β + ū  +λ̄  + ε̄ 

 

Now, subtract within-group and within-year means from equation (1) 
 

  yit = α + xitβ + ui + λt + εit 

 
- ȳi  = α + x̄iβ + ui + λ̄  + ε̄i 
 
- ȳt  = α + x̄iβ + ū  + λt + ε̄t     
______________________ 

___________ 

  yit - ȳi - ȳt  = - α +  (xit -x̄i - x̄t)β - ū  - λ̄  + εit - ε̄i - ε̄t  
 
Notice the extra terms floating around, namely negative values for α, ū  and 
λ̄ .  To eliminate these terms subtract the within-sample means of equation (1). 
 

  yit - ȳi - ȳt  = - α +  (xit -x̄i - x̄t)β - ū  - λ̄  + εit 
 

+ ȳ  = α + x̄β + ū +λ̄ +  ε̄                          

 
  yit - ȳi - ȳt  +  ȳ = (xit -x̄i - x̄t +x̄  )β + εit  - ε̄i - ε̄t + ε̄  

 
The two-way fixed-effect model is equivalent to estimate a regression of deviations in 
means of y on deviations in means on x. 
 
Let   y~it = yit - ȳi - ȳt  +  ȳ  
 
 x~it = xit -x̄i - x̄t + x̄  
 
 ε~it = εit - ε̄i - ε̄t + ε̄  
 
The two-way fixed effect model is equal to simple a regression of the form 
 

y~it = x~itβ + ε~it 


