Contents

INTRODUCTION 1

1.1

Sample and Population, 1

1.2 Order of Chapters, 2
1.3 Interpolation, 4
1.4 Methods of Enumeration, 9
References, 10
Exercises, 11
EMPIRICAL DISTRIBUTIONS AND DESCRIPTIVE MEASURES 12
2.1  Introduction, 12
2.2 Empirical Distributions, 13
2.3 Pictorial Representations of Empirical Distributions, 16
2.4  Descriptive Measures, 21
References, 33
Exercises, 34
PROBABILITY THEORY-—GENERAL 44
3.1 Introduction and Definition, 44
3.2 Compound Events, 46
3.3 Conditional Probability, 49
3.4 Theorems on Probabilities, 51
3.5 Random Variables, 56
3.6 Cumulative Distribution Functions, 57

1X



3.7

3.8

3.9

3.10
3.11
3.12
3.13
3.14
3.15
3.16
3.17

CONTENTS

Probability Density Functions, 60
Joint Distributions, 61
Independence, 63

The Binomial Distribution, 64
The Multinomial Distribution, 65
Expected Values, 66

Moments, 70

Standardization, 74

Correlation, 75

Chebyshev’s Inequality, 80
Moment Generating Functions, 81
References, 84

Exercises, 84

DISCRETE DISTRIBUTIONS

4.1
4.2
4.3
4.4
4.5

4.6
4.7
4.8

4.9

Introduction, 91

Binomial Distribution, 91

The Poisson Distribution,100

The Hypergeometric Distribution, 104

A Comparison of the Binomial, Poisson, and
Hypergeometric Distributions, 107

The Multinomial Distribution, 108

The Rectangular Distribution (Discrete), 109
The Negative Binomial as a Compound Poisson
Distribution, 111

Some Other Distributions, 113

References, 118

Exercises, 118

CONTINUOQUS DISTRIBUTIONS

5.1
5.2
5.3
5.4
5.5
5.6
5.7

Introduction, 123

The Normal (Gaussian) Distribution, 123
The Rectangular Distribution, 134

The Exponential Distribution, 135

The Weibull Distribution, 137

Some Useful Distributions, 140

The Chi-Square Distribution, 145

91

123



5.8

5.9

5.10
5.11
5.12
5.13
5.14
5.15

CONTENTS

The “Student’s” ¢ Distribution, 148

The F Distribution, 151

Modified Distributions, 153

Joint Distributions, 159

Transformation of Variables, 162
Derivation of the x? Distribution, 166
“Noncentral” Distributions, 168

Fitting a Distribution to Observed Data, 171
References, 175

Exercises, 176

ORDER STATISTICS

6.1
6.2
6.3
6.4

6.5
6.6
6.7
6.8
6.9

Introduction, 181

Definitions, 181

Distribution of Least and Greatest Sample Values, 182
Distribution of Order Statistics from
Random Samples, 183

Tolerance Distributions, 187

Some Large-Sample Approximations, 190
Distribution of Range, 192

Discrete Variables, 195

Some Approximate Results for

Normal Distributions, 197

References, 201

Exercises, 202

ESTIMATION AND TESTING

7.1
7.2
7.3
7.4
7.5
7.6
7.7
7.8

Introduction, 207

Point Estimation, 208

Estimation by Maximum Likelihood, 212

Estimation by Confidence Intervals, 218

Tests of Significance, 227

Likelihood Ratio Tests, 236

Uniformly Most Powerful Tests, 240

Likelihood Ratio Tests of Composite Hypotheses, 240
References, 241

Exercises, 241

X1

181

207



Xil CONTENTS

8 SOME STANDARD TESTS OF SIGNIFICANCE AND
CONFIDENCE INTERVALS 247

8.1 Introduction, 247
8.2  Illustrations of Tests of Significance, 247
8.3 The Use of Significance Tests, 249
8.4  Tests of Significance on the Variance of
Normal Distributions, 254
8.5  Tests of Significance on Means of Normal Distributions, 258
8.6 Summary of Some Standard Significance Tests, 267
8.7  Significance Tests for the Binomial Distribution, 267
8.8 Confidence Intervals and Significance Tests for the
Parameter, 8, of the Poisson Distribution, 273
8.9 Tests of Goodness of Fit, 274
8.10 Some Further Tests and Estimators, 286
References, 288
Exercises, 288

9 DISTRIBUTION-FREE METHODS 298

9.1 Robustness, 298
9.2  Distribution-Free Methods, 299
9.3 Nonparametric Methods, 301
9.4 Outline of Remainder of Chapter, 302
9.5 Tests Based on Signs, 303
9.6 Wilcoxon’s and Allied Tests, 308
9.7 Bivariate Techniques, 319
9.8 Tolerance Regions and Probability Integral
Transformation, 325
9.9 Confidence Intervals for Percentiles, 331
9.10 Concluding Remarks, 334
References, 335
Exercises, 336

10 CONTROL CHARTS 344
10.1 Introduction, 344

10.2 The Shewhart Control Charts, 345
10.3 Acceptance Control Charts, 364



CONTENTS X111

10.4 Cumulative Sum Control Charts (CSCC), 366
10.5 Average Run Length, 382
10.6 Sampling Inspection, 383
References, 389
Exercises, 390
11 DECISION THEQORY AND ANALYSIS 401
11.1 Introduction, 401
11.2  Ancillary Data, 402
11.3 The Distribution Function F;(x), 403
11.4 Prior Probabilities, 405
11.5 Decisions and Loss Functions, 408
11.6 Sampling Costs, 412
11.7 Some Examples, 413
11.8 Discounting, 419
References, 421
Exercises, 421
12 REGRESSION AND CORRELATION 427
12.1 Introduction, 427
12.2 Simple Linear Regression, 432
12.3 Correlation, 454
12.4 Multiple Linear Regression, 464
12.5 Curvilinear Regression, 471
12.6 Serial Correlation, 483
12.7 Additional Remarks on Regression and Correlation, 483
References, 485
Exercises, 486
APPENDIX 498
Table A Random Digits, 498
Table B Poisson Distribution, 502
Table C Cumulative Normal Distribution, 507
Table D Percentage Points (Up) of the Normal Distribution, 509
Table £ Percentage Points of the x? Distribution, 511
Table F Percentage Points of Students’ -Distribution, 513



Xiv CONTENTS

Table G Percentage Points of the F-Distribution, 514

Table H Moments and Percentage Points of the Distribution of
the Range, 518

Table 1 Percentage Points of Studentized Range, 519

Table J Critical Values for Testing Outliers, 521

Table K Confidence Belts for Proportions, 522

Table L Confidence Limits for the Expected Value of ‘a Poisson
Distribution, 525

Table M Number of Observations for -Test of Mean, 526

Table N Number of Observations for 7-Test of Difference between
Two Means, 528

Table O Number of Observations Required for the Comparison
of a Population Variance with a Standard Value Using
the x* Test, 530

Table P Number of Observations Required for the Comparison of
Two Population Variances Using the F-Test, 531

Table Q Significance Limits R, for the Sign Test, 532

Table R Significance Limits for Tests Based on Runs, 533

Table S Tables of Critical Values for §,, 535

Table T Approximate Significance Limits, d, __(n) of the Maximum
Absolute Difference between Sample and Population
Cumulative Distribution Functions, 540

Table U Normal Scores (Expected Values of Order Statistics from
Normal Population N (0, 1)), 541

Table V Tolerance Factors for Normal Distribution, 542

Table W Confidence Intervals for the Median, 544

Table X (1)  Confidence Belts for the Correlation Coefficient, 545

Table X(2)  Crtical Values for the Correlation Coefficient, 546

Table X(3) Critical Values of the Rank Correlation Coefficient, 547

Table Y Percentiles of Selected Distributions, 548

Table Z Chart for Determining the Power Function
of the r-Test, 551

SOLUTIONS OF SELECTED EXERCISES 552

INDEX

I-1



	Inhaltsverzeichnis
	[Seite 1]
	[Seite 2]
	[Seite 3]
	[Seite 4]
	[Seite 5]
	[Seite 6]


