
STATISTICAL TOOLS
FOR ECONOMISTS

Daniel McFadden ©2000

Department of Economics
University of California

Berkeley, CA 94720-3880
(mcfadden@econ.berkeley.edu)

PRELIMINARY VERSION, CHAP. 1-7, 1/18/2000

COMMENTS AND CORRECTIONS WELCOME

This manuscript may be printed and reproduced for individual use, 
but many not be printed for commercial purposes without permission of the author.



McFadden, Statistical Tools ©2000                                                                                Page i
______________________________________________________________________________

Section FULL TABLE OF CONTENTS Page

1 Economic Analysis and Econometrics   
  1.1   Introduction   1
  1.2   Cab Franc’s Rational Decision   1
  1.3   Stock Market Efficiency   4
  1.4   The Capital Asset Pricing Model   7  

 
2 Analysis and Linear Algebra in a Nutshell
  2.1   Some Elements of Mathematical Analysis  15
  2.2   Vectors and Linear Spaces  18
  2.3   Linear Transformations and Matrices  20
  2.4   Eigenvalues and Eigenvectors  24
  2.5   Partitioned Matrices  25
  2.6   Quadratic Forms  26
  2.7   LDU and Cholesky Factorizations of a Matrix  27
  2.8   Singular Value Decomposition of a Matrix  30
  2.9   Idempotent Matrices and Generalized Inverses  31
  2.10   Projections  33
  2.11   Kronecker Products  34
  2.12   Shaping Operations  35
  2.13   Vector and Matrix Derivatives  35
  2.14   Updating and Backdating Matrix Operations  37

3 Probability Theory in a Nutshell
  3.1   Sample Spaces  39
  3.2   Event Fields and Information  39
  3.3   Probability  41
  3.4   Statistical Independence and Repeated Trials  49
  3.5   Random Variables, Distribution Functions,  53

     and Expectations
  3.6   Transformations of Random Variables  65
  3.7   Special Distributions  69

4 Limit Theorems in Statistics
  4.1   Sequences of Random Variables  79
  4.2   Independent and Dependent Random Sequence  88
  4.2   Laws of large Numbers  91
  4.3   Central Limit Theorems  95



McFadden, Statistical Tools ©2000                                                                                Page ii
______________________________________________________________________________

  4.4   Extensions of Limit Theorems 100

5 Experiments, Sampling, and Statistical Decisions
  5.1   Experiments 107
  5.2   Populations and Samples 109
  5.3   Statistical Decisions 112
  5.4   Statistical Inference 117

6 Estimation
  6.1   Desirable Properties of Estimators 119
  6.2   General Estimation Criteria 128
  6.3   Estimation in Normally Distributed Populations 130
  6.4   Large Sample Properties of Maximum Likelihood Estimators 133
   
7 Hypothesis Testing
  7.1    The General Problem 141
  7.2    The Cost of Mistakes 141
  7.3    Design of the Experiment 142
  7.4    Choice of Decision Procedure 144
  7.5    Hypothesis Testing in Large Samples 152



McFadden, Statistical Tools ©2000                                                                                Page iii
______________________________________________________________________________


