D .

© 2008 AGI 1 Management Consultants
May be used for personal purporses only or by
libraries associated to dand K

Elements of Distribution Theory

daeion.com

THOMAS A. SEVERINI




Contents

Preface page xi
1. Properties of Probability Distributions 1
1.1 Introduction 1
1.2 Basic Framework 1
1.3 Random Variables 5
1.4 Distribution Functions 8
1.5 Quantile Functions 15
1.6 Density and Frequency Functions 20
1.7 Integration with Respect to a Distribution Function 26
1.8 Expectation 28
1.9 Exercises 34
1.10 Suggestions for Further Reading 38
2. Conditional Distributions and Expectation 39
2.1 Introduction 39
2.2 Marginal Distributions and Independence 39
2.3 Conditional Distributions 46
2.4 Conditional Expectation 53
2.5 Exchangeability 59
2.6 Martingales 62
2.7 Exercises 64
2.8 Suggestions for Further Reading 67
3. Characteristic Functions 69
3.1 Introduction 69
3.2 Basic Properties 72
3.3 Further Properties of Characteristic Functions 82
3.4 Exercises 90
3.5 Suggestions for Further Reading 93
4. Moments and Cumulants 94
4.1 Introduction 94
4.2 Moments and Central Moments 94
4.3 Laplace Transforms and Moment-Generating Functions 99
4.4 Cumulants 110

vii



viii

4.5
4.6
4.7
4.8

Contents

Moments and Cumulants of the Sample Mean
Conditional Moments and Cumulants
Exercises

Suggestions for Further Reading

Parametric Families of Distributions

5.1
5.2
53

54

5.5
5.6
5.7
5.8

Introduction

Parameters and Identifiability
Exponential Family Models
Hierarchical Models

Regression Models

Models with a Group Structure
Exercises

Suggestions for Further Reading

Stochastic Processes

6.1
6.2
6.3
6.4
6.5
6.6
6.7
6.8

Introduction

Discrete-Time Stationary Processes
Moving Average Processes
Markov Processes

Counting Processes

Wiener Processes

Exercises

Suggestions for Further Reading

Distribution Theory for Functions of Random Variables

7.1
7.2
7.3
7.4
7.5
7.6
7.7
7.8
7.9

Introduction

Functions of a Real-Valued Random Variable
Functions of a Random Vector

Sums of Random Variables

Order Statistics

Ranks

Monte Carlo Methods

Exercises

Suggestions for Further Reading

Normal Distribution Theory

8.1
8.2
8.3
8.4
8.5
8.6
8.7

Introduction

Multivariate Normal Distribution
Conditional Distributions
Quadratic Forms

Sampling Distributions
Exercises

Suggestions for Further Reading

Approximation of Integrals

9.1
9.2
9.3

Introduction
Some Useful Functions
Asymptotic Expansions

120
124
127
130

132
132
132
137
147
150
152
164
169

170
170
171
174
182
187
192
195
198

199
199
199
202
212
216
224
228
231
234

235
235
235
240
244
250
253
256

257
257
257
264



10.

11.

12

13.

14.

Contents

9.4 Watson’s Lemma

9.5 Laplace’s Method

9.6 Uniform Asymptotic Approximations
9.7 Approximation of Sums

9.8 Exercises

9.9 Suggestions for Further Reading

Orthogonal Polynomials

10.1 Introduction

10.2 General Systems of Orthogonal Polynomials
10.3 Classical Orthogonal Polynomials

10.4 Gaussian Quadrature

10.5 Exercises

10.6 Suggestions for Further Reading

Approximation of Probability Distributions
11.1 Introduction
11.2 Basic Properties of Convergence in Distribution
11.3 Convergence in Probability
11.4 Convergence in Distribution of Functions
of Random Vectors
11.5 Convergence of Expected Values
11.6 O, and o, Notation
11.7 Exercises
11.8 Suggestions for Further Reading

Central Limit Theorems

12.1 Introduction

12.2 Independent, Identically Distributed Random Variables
12.3 Triangular Arrays

12.4 Random Vectors

12.5 Random Variables with a Parametric Distribution

12.6 Dependent Random Variables

12.7 Exercises

12.8 Suggestions for Further Reading

Approximations to the Distributions of More
General Statistics

13.1 Introduction

13.2 Nonlinear Functions of Sample Means
13.3 Order Statistics

13.4 U -Statistics

13.5 Rank Statistics

13.6 Exercises

13.7 Suggestions for Further Reading

Higher-Order Asymptotic Approximations
14.1 Introduction
14.2 Edgeworth Series Approximations

268
276
281
288
295
297

299
299
299
312
317
319
321

322
322
325
338

346
349
354
359
364

365
365
365
367
376
378
386
395
399

400
400
400
404
415
422
432
434

435
435
435




Contents

14.3 Saddlepoint Approximations

14.4 Stochastic Asymptotic Expansions
14.5 Approximation of Moments

14.6 Exercises

14.7 Suggestions for Further Reading

Appendix 1. Integration with Respect to a Distribution Function
Appendix 2. Basic Properties of Complex Numbers
Appendix 3. Some Useful Mathematical Facts

References
Name Index
Subject Index

447
454
460
466
469

471
479
483

503
507
509



