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Preface 

This book has grown out of lecture notes for graduate econometric courses 
that I taught during 1989-1995. Although I've tried to include most of 
the important topics for the book title, it seems inevitable that this book 
reflects my own interests. In covering chosen topics, I tried to give credit 
to whomever it is due, but I may have missed on a number of occasions; 
my sincere apologies go to them. 

I am thankful to the following people for comments on various parts 
of this book: Hyung-Taik Ahn, Don Andrews, Marcel Das, Mark Kennet, 
Choon-geol Moon, Dylan Supina, and Mark Wilhelm. I am especially grate
ful to Bertrand Melenberg and Peter Robinson for reading the entire book 
and making suggestions that led to a substantial improvement of the book. 
It goes without saying that I am solely responsible for any errors in this 
book. Finally, I am grateful to Arie Kapteyn, Arthur Van Soest, and my 
other colleagues at the Center for Economic Research and the Department 
of Econometrics at Tilburg University for the ideal environment where I 
could complete this book in comfort. 



Contents 

Preface vii 

Part I. Method of Moments and Parametric Econometrics 

1 Introduction 1 
1.1 Motivations 1 
1.2 Organization of the Book 2 

2 Least Squares and Method of Moments 5 
2.1 Introduction 5 
2.2 LSE as a Method-of-Moments Estimator (MME) 6 
2.3 Instrumental Variable Estimator (IVE) 7 
2.4 Best Instrumental Variable Estimator (BIV) 9 
2.5 Generalized Method-of-Moments Estimator (GMM) 11 
2.6 Asymptotic Properties 13 
2.7 Testing Linear Hypotheses 19 
2.8 Testing Instrument Legitimacy 20 
2.9 Prediction and Extremum Estimator (OPT) 21 

3 Extremum Estimators and Method-of-Moments 
Estimators 25 
3.1 Introduction 25 
3.2 Asymptotic Distribution of Extreme Estimators 27 
3.3 Extremum Estimators with Nuisance Parameters 30 
3.4 Method-of-Moments Tests 34 
3.5 Identification 37 



X Contents 

4 Maximum Likelihood Estimation 
4.1 Introduction 
4.2 Testing Linear and Nonlinear Hypotheses 
4.3 Numerical Optimization 
4.4 Binary Response 
4.5 Ordered Discrete Response 
4.6 Censored and Truncated Models 
4.7 Basic Duration Analysis 
4.8 Chi-Square Specification Tests 

5 Parametric Estimators for Multiple Equations 
5.1 Introduction 
5.2 Multinomial Choice Model 
5.3 Multinomial Logit 
5.4 Methods of Simulated Moments (MSM) 
5.5 Smooth Simulators and Methods of Simulated 

Likelihood 
5.6 Selection Models 
5.7 Two-Stage Estimation for Selection Models 
5.8 Minimum Distance Estimation (MDE) 
5.9 Specification Tests Based on Difference 

of Estimators 

6 Nonlinear Models and Generalized Method 
of Moments 
6.1 Introduction 
6.2 Nonlinear Models and Nonlinear LSE 
6.3 Three Classical Tests with NLS 
6.4 Gauss-Newton Algorithm and One-Step Efficient 

Estimation 
6.5 Basics of GMM in Nonlinear Models 
6.6 GMM for Linear Simultaneous Equations and 

Nonlinear Models 
6.7 Three Tests in GMM and GMM for Dependent 

Observations 
6.8 A LM Test for Linear Regression Function 

Part II. Semiparametric Econometrics 

7 Nonparametric Density Estimation 
7.1 Introduction 
7.2 Kernel Density Estimation 
7.3 Bias of Kernel Density Estimator 
7.4 Variance and Consistency of Kernel Estimator 

41 
41 
43 
48 
50 
52 
56 
59 
63 

69 
69 
69 
73 
76 

80 
85 
89 
92 

95 

99 
99 

100 
104 

107 
109 

113 

117 
119 

123 
123 
124 
128 
130 



Contents xi 

7.5 Uniform Consistency of Kernel Estimator 131 
7.6 Choosing Smoothing Parameter and Kernel 133 
7.7 Asymptotic Distribution 138 
7.8 Other Density Estimation Ideas 141 

8 Nonparametric Regression 143 
8.1 Introduction 143 
8.2 Kernel Nonparametric Regression 144 
8.3 Consistency of Kernel Estimator 146 
8.4 Uniform Consistency 147 
8.5 Asymptotic Distribution of Kernel Estimator 148 
8.6 Choosing Smoothing Parameter and Kernel 152 
8.7 Discrete Regressors, Estimating Derivatives, and 

MLE-Based Models 158 

8.8 Other Nonparametric Regression Models 161 

9 Semiparametrics 167 
9.1 Introduction 167 
9.2 Median Regression Estimators for Multinomial 

Responses 168 
9.3 Median Regression for Ordered Discrete Response 

(MEO) 171 
9.4 Mode Regression 173 
9.5 Censored Least Absolute Deviations Estimator 

(CLAD) 176 
9.6 Symmetry-Based Estimators (STLS, SCLS) 178 
9.7 Partial-Symmetry-Based Estimators (QME, WME) 182 
9.8 Single-Index Models 184 
9.9 Rank Correlation Estimator (RCE) for Binary 

Response 186 
9.10 Semiparametric Methods for Binary and Censored 

Panel Data 190 
9.11 Specification Tests with Semiparametric Estimators 193 

10 Semi-N onparametrics 199 
10.1 Introduction 199 
10.2 Some Useful Asymptotic Results 200 
10.3 Efficient Estimation with Unknown Form of 

Heteroskedasticity 202 
10.4 Semilinear Model 203 
10.5 Estimators for Single-Index Models 205 
10.6 Average Derivative Estimators (ADE) and 

Multiple Indices 210 
10.7 Nonparametric Instrumental Variable Estimation 214 



xii Contents 

10.8 

10.9 
10.10 
10.11 

Nonparametric Estimation for Limited Endogenous 
Regressors 
Semi-Nonparametric MLE with Series Expansion 
Nonparametric Specification Tests 
Semiparametric Efficiency 

Appendix: Gauss Programs for Selected Topics 

References 

Index 

217 
221 
223 
228 

235 

261 

275 


