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Prediction of individual earnings

Ideally, we would like to  :
1. Estimate a model of mean earnings, taking into account dynamics

2. Predict the evolution of an individual’s earning, accounting for:

 the evolution of observables

 serial correlation in the earnings residuals

 increases in productivity

However:

1. We have limited and long‐ and up‐to‐date panel that would also be appropriate as 
initial population

2. Some DMM use cross‐sectional estimates. See DESTINIE (INSEE, 1999), MIDAS 
(Dekkers et al, 2010) and MIRTODIN (Maitino & Sciclone, 2009)

3. Other use panel data. See PenSim2 (Emmerson et al., 2004), CORSIM (Favreault & 
Caldweel, 1998), the Dynamod (2002) and CeRPSIM (Borella & Coda Moscarola,  2006,  
2009)



Data
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Cross‐sectional and longitudinal component 
of IT‐SILC

 Pros:
 Large sample size, representative at the regional level

 Link with administrative data

 Earnings  are  provided  both  gross  and  net  of  taxes  and 
SSC

 Cons:
 Short rotating panel

Data
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 Sample selection rules:
 Employed individuals

 Aged restriction [20, SPA]

 Bottom and top‐coding

 Definition of earnings:
 Employee cash  income and cash benefits or  losses  from 

self‐employment

 Gross  of  taxes  and  social  contribution  paid  by  the 
workers

 (log) monthly earnings in euro 2006



Mean gross monthly earnings by age and 
employment status
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Cross-sectional estimates, log earnings
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Panel estimates
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 We model the earnings residuals (Lillard and Willis, 1978)

 We focus on the estimates for the error component

 Comparable results can be found in:
 Ramos (2003) for the UK using BHPS

 Lillard and Willis (1978) using the American PSID panel

 Borella and Coda‐Moscarola (2009) using INPS administrative data 
for Italy

Panel estimates
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Men, not 
graduated, 
employees

Women, 
not 

graduated 
employees

Men, 
graduated, 
employees

Women, 
graduated, 
employees

Graduated, 
self-

employed

Men, not 
graduated, 

self-
employed

Women, not 
graduated, 

self-employed

σ2
μ/σ2

ε 0.627 0.543 0.728 0.642 0.550 0.539 0.538
ρ 0.322 0.346 0.249 0.282 0.123 0.171 0.237
δ(2,1) 0.747 0.701 0.795 0.743 0.605 0.618 0.647

σ2
μ+σ2

ξ 0.092 0.108 0.138 0.127 0.373 0.295 0.339

IT-SILC results, net log earnings

Males Females

Blue collar White collar Self-employed Blue collar White collar Self-employed

σ2
μ/σ2

ε 0.750 0.870 0.407 0.748 0.799 0.353

ρ 0.432 0.529 0.165 0.419 0.440 0.070

δ(2,1) 0.858 0.869 0.543 0.787 0.813 0.465

σ2
μ+σ2

ξ 0.078 0.129 0.170 0.147 0.162 0.148

Results in Borella and Coda Moscarola (2009), gross log earnings



Simulation
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 If the individual is employed in the initial sample
1. his/her  log  earnings  are  split  into  the  deterministic 

component and a residual
2. in  the  following  years,  the  deterministic  components 

evolves following the change in observables
3. we  simulate  the  evolution  of  the  residual  using  the 

autoregressive component

 When an individual starts his/her first job
1. the  deterministic  component  is  predicted  using  cross‐

sectional or panel estimates (and multiply by 12)

2. we  impute  a  residual  assuming  that  the  errors  are 
normally distributed

 Aggregate increase in productivity are assigned 
to all workers in each simulation period

Simulating the evolution of unobserved 
individual effect
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 Following  Pudney (1992)

 the autoregressive component implies that:

 using normality:

 where:
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The increase in productivity

official productivity 
growth Endogenous growth 

generated by the model
Endogenous growth 

generated by the model
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