DMK | Deutschschweizerische Mathematikkommission des VSMP
{Verein Schweizerischer Mathematik- und Physiklehrkréfte)

Stochastics

Theory and Exercises
for ‘Sekundarstufe II’

translated from the German edition
under the editorship of Charles Meadowecroft

orell fiissli

verlag



A

Contents

0 Descriptive Statistics
0.1 The Basics of Descriptive Statistics . . . . . .« . . . . i i i it i i e e .
0.2 Grouping Data and Histograms . . . . . . . . . .o it ittt e
0.3 Measures of Location . . . . .« .« . i i i i i i i e e e e e e e e e e e e
0.4 Measures of Dispersion . . . . . . . . . L e e e e e e e
0.5 Boxplots . . . . . i e e e e e e e e e e e e e e e e e e e e e e .
0.6 Regression and Correlation . . . . . . . . . . . L L L e e

0.7 EXOICISES . . . & v v v i it i e e e e e e e e e e e e e e e e e e e e e e e e
Introduction to Probability Theory

1 The Basics of Probability Theory
1.1 Random Experimentsand Events . . . . . . . .. . . . it
1.2 Set Theory: The Operations . . . . . ¢ . . o v o v i v i i it et e e v e e e e et s
1.3 The Laplace-Approach to Probabilities . . . . . . . .. .. ... ... . .. ... ..
1.4 Relative Frequencies and Probabilities . . .. .. ... ... ... ... ... . ....
1.5 Properties of Probabilities . . . . « & v o v i 0 i e e e e e e e e

1.8 EXerCIses . . v . v o e e e e e e e e e e e e e e e e e e e e e e e e e e

2 Combinatorics
2.1 The Basic Principles of Combinatorics . . . . .. ... .. oo,
2.2 Arranging ObJectS . . . - . . v i e e e e e e e e e e e e e e e e e e e
2.3 Permutation and Combination without Repetition . . ... ... ... .. .. .. ...
2.4 Permutation and Combination with Repetition . . ... ... ... ... ..... ...
2.5 Review of the Six Basic Types of Problems in Combinatorics . . ... .. ... .. ..
2.6 The Binomial Theorem . . . . . . ¢ . . . i 0 i i i e e et e e
2.7 EXOICISO8 . o v . v o s i e e e e e e e e e e e e e e e e e e e e e e e e

3 Multi-Stage Random Experiments
31 The TreeDiagram . . . . . ¢ o o v it i e et et m e e e

3.2 FXEICIBES & v v v o v e e e e e e e e e e e e e e e e e e e e e e e e

4 Conditional Probability
4.1 Conditional Probability and Multiplication Rule........ ... ...,
4.2 Independence of Two Events . . . . . . .« c o i i v it i e e e e e e e e
4.3 The Two-by-Two Contingency Table . . . .. ... ... ... ... .. ... ...
4.4 BAYES’ Theorem . . . . . . o ot i ittt i e e e e e e e
4.5 Random Experiments with more than Two Stages . . . . . . . ... ... .. ......

A6 EXCICISES . . v . v v v o e e e e e e e e e e e e e e e e e s,

NOW o e



Vil

5 Random Variable and Expected Value

5.1 Random Variable . . . . « . i v v i s e e e e e e e e e e s
5.2 Expected Value . . . . . . . . . 0 e e e e e e e
5.3 Variance and Standard Deviation . . . . « . v v v v i v v e v s e e e e,

5.4 EXEICISES . v o v v v i e e e e e e e e e e e e e e e e e e e e e e e e

6 Binomial Distribution

6.1 Bernoulli Chains and Binomial Distribution . . . ... ... ... ......
6.2 Calculations with Binomial Distribution . .. ... .. ... .........
6.3 Properties of the Binomial Distribution . . . . . .. . .. .. e e e
6.4 The 90% Prediction Interval . . . .. . .. .. . .o vt enn..
6.5 Calculating the Exact 90% Prediction Interval . . . . . . ... ... .. ...
6.6 EXercises . & . v v i i e e e e e e e e e e

7 Hypothesis Testing

7.1 Checking a Conjecture by Way of a Prediction Interval . . . . . ... .. ..
7.2 The Significance Level . . . . . . .« i it it it e,
7.3 The (1 —a) Prediction Interval . . . . .. ... .. ... . ... ... ..

7.4 Indirect Procedure and Alternative Hypothesis

7.5 The Procedure of a Binomial Test . . . . . . .« o v v v v v v v v vt e e n

8 The Normal Distribution as an Approximation to the Binomial Distribution

8.1 Standardisation of the Binomial Distribution

8.2 Approximation of Binomial Probabilities . . . . . . .. .. ... ... ...,
8.3 Intervals for Given Probabilities . . . . . . ... .. .. .. ... ... ....
8.4 Continuous Random Variables and Density Functions . . . . ... ......
8.5 Normal Distribution and Central Limit Theorem . .. .. ... ... .. ..
8.6 Exercises . . . .. ....... e e e e e e e e e e e e e
Answers
Appendix
Index . . . . o o e e
References . . . . . . . 0 e e e

Normal Distribution and Tables

Terms and Formulae

.................

foldout cover

faldout cover



