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Abstract

This thesis addresses the problem of linear regression estimation with selectively observed
response data when selection is endogenous. The approach relies critically on the existence
of an instrument that is independent of the selection, conditional on potential outcomes and
other covariates. A parametric two-step estimation procedure its proposed. In a first step
the probability of selection is estimated employing a generalized method of moments estima-
tor. The second step uses the estimated probability weights in order to perform an inverse
probability weighted least squares estimation. Two potential estimators are presented and
expressions for their asymptotic variance-covariance matrices are provided. As an extension,
it is shown how the concept could be used in multiple period setup, using a pooled weighted
least squares estimator. Finite sample properties are illustrated in a Monte Carlo simulation
study. An empirical illustration is given, using the Survey of Health, Ageing and Retirement

in Europe dataset, applying the theory to wage regressions.

ii



Contents

List of Abbreviations

List of Figures

List of Tables

1 Introduction

2 Theory and Models

2.1 Literature Review and General Theory
2.2 Application to the Linear Model in a Cross-Sectional Setting
2.3 Testability of the Independence Condition
2.4 Application to the Linear Model in a Pooled OLS Setting

3 Simulations

3.1 Cross-Sectional Simulations . . . . . . . . . . . .

3.2 Pooled OLS Simulations . . . . . . . . . . . e

3.3 Sargan-Hansen J-Test Simulations

3.4 Conclusions from the Simulations

4 Data and Statistical Analysis

4.1 Empirical Literature Review . . . . .. ... .. . oo o
4.2 Data Description, Variables and Manipulations

4.3 Statistical Analysis. . . . . . . L

5 Conclusions

References

A Mathematical Annex

B Figures

C Tables

iii

iv

vi

36
38
40
41
42

43
43
45
49

57

59

64

74

80



List of Abbreviations

DGP
FGLS
GMM
IPW
MAR
MCAR
MNAR
OECD
OLS
SHARE
UWLLN

Data generating process

Feasible generalized least squares

Generalized method of moments

Inverse probability weighting

Missing-at-random

Missing-completely-at-random

Missing-not-at-random

Organisation for Economic Co-operation and Development
Ordinary least squares

Survey of Health, Ageing and Retirement in Europe

Uniform weak law of large numbers

v



List of Figures

© oo N O Ot

11
12

Missingness in a Two-Period Setting . . . . ... ... ... ... .. ....... 30
Normal Distribution and Distribution of Selective Observed Variable. . . . . . 74
Distribution of Selective Observed Variable and Distribution of Weighted Se-

lective Observed Variable . . . . . .. ... ... . 74
Simulation Density 1 (Sargan-Hansen J-Test). . . . .. ... ... .. ... .... 75
Simulation Density 2 (Sargan-Hansen J-Test). . . . .. ... ... ... ..... 75
Simulation Density 3 (Sargan-Hansen J-Test). . . . .. ... ... ... ..... 76
Simulation Density 4 (Sargan-Hansen J-Test). . . ... ... ... ... ..... 76
Moment Conditions for Wave 1 . . . .. .. ... ... . o 7
Densities of Logarithmic Wages (Before Inverse Probability Weighting) . . .. 77
Densities of Logarithmic Wages (After Inverse Probability Weighting) . . . . . 78
Moment Conditions for Wave 2 . . . . . .. ... .. L oo 78
Moment Conditions for Waves 1-2. . . . ... ... .. .o Lo 79



List of Tables

© o0 N o4 Ot ks W N

W W NN NN NN DN DN NN R R = = = e
_ O © 00 N O Ut kR W NN RO O 0NN S Ot R WYy RO

Simulation Section: Definitions . . . .. ... ... ... ... ... ... 37
Simulation Section: Cross-Sectional DGPs. . . ... ... ... ... ....... 38
Simulation Section: Pooled OLS DGPs. . . . ... ... ... ... ... ..... 40
Simulation Section: Sargan-Hansen J-Test DGPs . . . ... ... ... ..... 41
Variables Included in the Statistical Analysis . . . . ... ... ... ... .... 47
Simulation Results 1 (Cross-Sectional) . . . ... ... .. ... .. ........ 80
Simulation Results 2 (Cross-Sectional) . . . .. ... ... ... ... ....... 80
Simulation Results 3 (Cross-Sectional) . . . ... ... .. .. ... ........ 81
Simulation Results 4 (Cross-Sectional) . . . ... ... .. ... .. ........ 81
Simulation Results 5 (Cross-Sectional) . . . .. ... ... ... ... ....... 82
Simulation Results 6 (Cross-Sectional) . . . .. ... ... ... .. ........ 82
Simulation Results (Pooled OLS) . . .. ... ... ... ... .......... 83
Simulation Results (Sargan-Hansen J-Test) . . . .. .. ... ... ... ..... 83
Countries Included in SHARE . . . . . ... ... ... 84
Summary Statistics for Wave 1 . . . . . . ... o o o 85
Summary Statistics for Wave 2 . . . .. .. ... . o 86
OLS Estimates for Available Responses in Wave 1 . . . . ... ... ... ... .. 87
Probit Estimates for Response Probability in Wave 1 . . . .. . ... ... ... 88
GMM Estimates for Response Probability in Wave 1 . . . . ... .. ... ... 89
OLS-IPW Estimates in Wave 1 . . . . . ... ... ... ... ... ....... 90
Robustness Analysisin Wave 1 . . . . ... ... . .. 91
OLS Estimates for Available Responses in Wave 2 . . . ... ... ... ..... 92
Probit Estimates for Response Probability in Wave 2 . . . . .. ... ... ... 93
GMM Estimates for Response Probability in Wave 2 . . . . ... ... ... .. 94
OLS-IPW Estimates in Wave 2 . . . . . . ... .. ... . ... ... 95
Robustness Analysis in Wave 2 . . . . .. .. ... .. 96
POLS Estimates for Available Responses in Waves 1-2 . . . . . ... ... ... 97
Probit Estimates for Response Probability in Waves 1-2 . . . . ... ... ... 98
GMM Estimates for the Response Probability in Waves 1-2 . . . ... ... .. 99
OLS-IPW Estimates in Waves 1-2 . . . . . . . . . ... .. .. .. ... ..., 100
Robustness Analysis in Waves 1-2 . . . . . . ... ... ... 101

vi



