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Calib. Est. for nonresponse adjustment 
 
SL 
 
Lundström and Särndal (1999) 
Särndal and Lundström (2005) 
 
(Linear calibration, bias reduction) 
 
CK 
 
Kott (2006) 
Chang and Kott (2008) 
Kott and Chang (2010) 
 
Response probability function known up to 
unknown parameters. 
Estimation of parameters via calibration. 
• Consistent if est. of parameters are 

consistent 
Can adjust for informative nonresponse. 
SL estimator a special case. 
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A new consistent Calibration Estimator 
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• SL (2005) estimator defined with k
t

k zv λ+=1  

and is obtained if 1=k
t zµ . 

• 1=k
t zµ  not assumed for CŶ . 
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Instrument vectors 
 

Define kz  so that CŶ  is consistent. 

 

Example 1: 

),Pr( sskrkk ∈∈=θ  

1−= kk θφ  

kkk xz φ=  

 

CŶ  equals the response propensity GREG 

estimator. 
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Example 2: 

Assisting model for the response set 

kkU
t
kk Bxy ωη ++=  

 

where    ∑∑ = U kkkU kkk exx θηθ  

U
t
kkk Bxye −=  

0=∑U kkk x ωθ  

 

Define 

δηkkk xz −=  

( ) ∑∑
−

= U kkkU kk xηθηθδ
12  

 

Then CŶ  is consistent. 
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In practice 
 

kθ  and kη  unknown 

 

Replace for estimates: 

 

)ˆ(ˆ αθ t
kk uΦ=  

 

)(⋅Φ =cdf of N(0,1)  (Probit) 

 

)ˆ(/)ˆ(ˆ ααη t
k

t
kk uuf Φ=  

 

)(⋅f =pdf of N(0,1) (Inverse of Mills Ratio, 

Heckman, 1979) 

 

  



Q2014, 3-5 June, Vienna Thomas Laitila 7 

Simulation 
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i) Population model Norm(ε )/Norm(ϕ ): 

(Heckman, 1979) Expected response rates 

are 60%.  

ii) Population model BinU(ε )/U(ϕ ): 

Binary study variable yobs=1(y>6,5). 

Response rates are around 58%. 
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Table 1: Bias and st.dev (in parenthesis) of the 
NYY CC /ˆˆ =  estimator and the SL calibration 

estimator NYY WW /ˆˆ = . 
Norm(ε )/Norm(ϕ ) population 

a)Auxiliary/Instrument vectors: x1=(1 x)t, z1=φ̂ x1, 
z2= x1- ηδ ˆˆ , txxu )  1( 2=  
b) ),( 1 εϕεαρ +=Corr . 
  

  Sample size (n) 
Estimatora) ρ  b) 200 800 1500 

)1(ˆ xYW  0 -.013 
(.092) 

.009 
(.045) 

.001 
(.032) 

0.3 .124 
(.092) 

.153 
(.045) 

.144 
(.033) 

     
)1(ˆ zYC  0 .002 

(.129) 
.003 

(.062) 
.000 

(.045) 
0.3 .223 

(.125) 
.230 

(.061) 
.229 

(.045) 
     

)2(ˆ zYC  0 -.041 
(.140) 

.024 
(.066) 

-.006 
(.046) 

0.3 -.043 
(.147) 

.026 
(.069) 

-.008 
(.048) 
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Table 2: Bias and st.dev (in parenthesis) of the 
NYY CC /ˆˆ =  estimator and the SL calibration 

estimator NYY WW /ˆˆ = . 
BinU(ε )/U(ϕ ) population 

a-b) See Table 1. 

  

  Sample size (n) 
Estimatora) ρ  b) 200 800 1500 

)1(ˆ xYW  0 -.005 
(.036) 

-.000 
(.018) 

-.001 
(.013) 

0.3 .038 
(.038) 

.044 
(.019) 

.043 
(.014) 

     
)1(ˆ zYC  0 -.003 

(.046) 
-.000 
(.023) 

-.000 
(.016) 

0.3 .066 
(.053) 

.071 
(.026) 

.071 
(.019) 

     
)2(ˆ zYC  0 -.002 

(.055) 
-.003 
(.028) 

-.002 
(.020) 

0.3 .002 
(.061) 

-.001 
(.031) 

-.000 
(.022) 
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Final comments 
 

• The suggested calibration estimator works 

well in the simulation. 

• Can adapt and adjust for informative 

nonresponse (NMAR). 

• Constructed confidence intervals of 

appropriate coverage (only for )2(ˆ zYC ). 

• Instrument vectors based on Heckman’s 

sample selection model more robust then 

implied in Heckman (1979). 

• Still, alternative instrument vectors of interest. 

• Comparison of CŶ  with WŶ  in a Hausman test 

yields a test of noninformative nonresponse. 

• The two-step Heckman estimator is a 

calibration estimator 

• Can be implemented using designweighted IV 

estimation. 
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Thanks for Your attention! 

 

 

 

If You want to know more: 

thomas.laitila@scb.se 
 
 
 


