
Contents

0 Descriptive Statistics 1
0.1 The Basics of Descriptive Statistics................................................................................... 1
0.2 Grouping Data and Histograms......................................................................................... 3
0.3 Measures of Location............................................................................................................ 7
0.4 Measures of Dispersion......................................................................................................... 10

0.5 Boxplots.................................................................................................................................. 11
0.6 Regression and Correlation................................................................................................ 14

0.7 Exercises .............................................................................................................................. 21

Introduction to Probability Theory 25

1 The Basics of Probability Theory 27

1.1 Random Experiments and Events.......................................................................................... 27
1.2 Set Theory: The Operations................................................................................................... 29
1.3 The Laplace-Approach to Probabilities................................................................................ 31
1.4 Relative Frequencies and Probabilities................................................................................ 32
1.5 Properties of Probabilities...................................................................................................... 35
1.6 Exercises .................................................................................................................................. 37

2 Combinatorics 44

2.1 The Basic Principles of Combinatorics................................................................................ 44
2.2 Arranging Objects................................................................................................................... 47
2.3 Permutation and Combination without Repetition............................................................ 48
2.4 Permutation and Combination with Repetition................................................................. 50
2.5 Review of the Six Basic Types of Problems in Combinatorics......................................... 52

2.6 The Binomial Theorem ......................................................................................................... 54
2.7 Exercises .................................................................................................................................. 56

3 Multi-Stage Random Experiments 62
3.1 The Tree Diagram................................................................................................................... 63
3.2 Exercises .................................................................................................................................. 71

4 Conditional Probability 74
4.1 Conditional Probability and Multiplication Rule ............................................................... 75
4.2 Independence of Two Events.................................................................................................. 79
4.3 The Two-by-Two Contingency Table................................................................................... 80
4.4 Bayes’ Theorem..................................................................................................................... 82
4.5 Random Experiments with more than Two Stages ........................................................... 85
4.6 Exercises ................................................................................................................................. 85

https://d-nb.info/128254473X


VII

5 Random Variable and Expected Value 93

5.1 Random Variable.................................................................................................................. 93
5.2 Expected Value..................................................................................................................... 96
5.3 Variance and Standard Deviation....................................................................................... 98
5.4 Exercises .................................................................................................................................. 102

6 Binomial Distribution 105
6.1 Bernoulli Chains and Binomial Distribution........................................................................106
6.2 Calculations with Binomial Distribution.............................................................................. 110
6.3 Properties of the Binomial Distribution ..............................................................................Ill
6.4 The 90% Prediction Interval....................................................................................................114
6.5 Calculating the Exact 90% Prediction Interval ..................................................................117
6.6 Exercises .................................................................................................................................. 118

7 Hypothesis Testing 124
7.1 Checking a Conjecture by Way of a Prediction Interval......................................................125
7.2 The Significance Level.............................................................................................................126
7.3 The (1 — a) Prediction Interval............................................................................................. 127
7.4 Indirect Procedure and Alternative Hypothesis..................................................................130
7.5 The Procedure of a Binomial Test ....................................................................................... 131
7.6 Type I and Type II Errors.......................................................................................................132
7.7 One-Tailed Tests...................................................................................................................... 135
7.8 The Procedure of a One-Tailed Binomial Test.....................................................................137
7.9 Exercises ...................................................................................................................................138

8 The Normal Distribution as an Approximation to the Binomial Distribution 145

8.1 Standardisation of the Binomial Distribution..................................................................... 146
8.2 Approximation of Binomial Probabilities.............................................................................. 149
8.3 Intervals for Given Probabilities............................................................................................. 151
8.4 Continuous Random Variables and Density Functions ......................................................153
8.5 Normal Distribution and Central Limit Theorem...............................................................155
8.6 Exercises ...................................................................................................................................157

Answers 159

Appendix 172
Index ................................................................................................................................................. 172
References........................................................................................................................................... 175

Normal Distribution and Tables foldout cover

Terms and Formulae foldout cover


