
Further Statistics

CONTENTS
PREFACE

Chapter 1 CONTINUOUS PROBABILITY
DISTRIBUTIONS

1.0 Introduction 1

1.1 Expectation 2

1.2 Mean and variance 3

1.3 Laws of expectation 6

1.4 Some results for variances 7

1.5 Distribution of the sample mean 8

1.6 Unbiased estimate of variance 9

1.7 Distribution of a linear combination of
independent normal random variables11

1.8 The exponential distribution 15

1.9 Cumulative distribution function 16

1.10 Conditional probability and the
exponential distribution 17

1.11 Miscellaneous Exercises 18

Chapter 2 ESTIMATION

2.0 Introduction 21

2.1 Confidence interval for mean:
standard deviation unknown 22

2.2 Confidence interval for the standard
deviation and the variance 26

2.3 Confidence interval for proportions 29

2.4 Confidence interval for the mean of a
Poisson distribution 32

2.5 Miscellaneous Exercises 34

Chapter 3 HYPOTHESIS TESTING:
ONE SAMPLE TESTS

3.0 Introduction 37

3.1 Normal population mean
(n small, 

  

σ  unknown) 39

3.2 Normal population variance 41

3.3 Binomial population variance 43

3.4 Poisson population mean 49

3.5 Population median 51

3.6 Miscellaneous Exercises 54

Chapter 4 HYPOTHESIS TESTING:
TWO SAMPLE TESTS

4.0 Introduction 59

4.1 Two normal population variances 60

4.2 Two normal population means
– case 1 64

4.3 Two normal population means
– case 2 69

4.4 Two normal population means
– case 3 73

4.5 Two population medians – case 1 76

4.6 Two population medians – case 2 80

4.7 Miscellaneous Exercises 84

Chapter 5 GOODNESS OF FIT TESTS

5.0 Introduction 89

5.1 The chi-squared table 90

5.2 Discrete probability models 94

5.3 Continuous probability models 103

5.4 Miscellaneous Exercises 110

Chapter 6 EXPERIMENTAL DESIGN

6.0 Introduction 115

6.1 Experimental design 116

Chapter 7 ANALYSIS OF VARIANCE
(ANOVA)

7.0 Introduction 123

7.1 Ideas for data collection 124

7.2 Factors and factor levels 125

7.3 One way (factor) anova 126

7.4 Two way (factor) anova 135

7.5 Miscellaneous Exercises 144

Chapter 8 STATISTICAL PROCESS
CONTROL

8.0 Introduction 147

8.1 Control charts 148

8.2 Charts for ranges 152

8.3 Charts for sample standard
deviations 152



Further Statistics

8.4 Estimating the short term standard
deviation 153

8.5 Tolerence limits 158

8.6 Control charts for proportion
non-conforming or defective 161

8.7 Miscellaneous Exercises 165

Chapter 9 ACCEPTANCE SAMPLING

9.0 Introduction 167

9.1 Acceptance sampling attributes 168

9.2 Double sampling plans 175

9.3 Acceptance sampling by variable 181

9.4 Miscellaneous Exercises 186

ANSWERS 189

INDEX 203


