
Contents 

PREFACE xi 

1. INTRODUCTION 1 

1.1 Some definitions 
1.2 The development of biostatistics 2 
1.3 The statistical frame oi mind 4 

2. DATA IN BIOLOGY 6 

2.1 Samples and populations 7 
2.2 Variables in biology 8 
2.3 Accuracy and precision oi data 10 
2.4 Derived variables 13 
2.5 Frequency distributions 14 
2.6 The handling oi data 24 

3. DESCRIPTIVE STATISTICS 28 

3.1 The arithmetic mean 29 
3.2 Other means 31 
3.3 The median 32 
3.4 The mode 34 
3.5 The range 35 
3.6 The standard deviation 37 
3.7 Sample statistics and parameters 39 



viii CONTENTS 

3.8 Coding of data before computation 40 
3.9 Practical methods for computing mean and standard 

deviation 42 
3.10 The coefficient of variation 46 

4. INTRODUCTION TO PROBABILlTY DISTRIBUTIONS: 
BINOMIAL AND POISSON 49 

4.1 Probability, random sampling, and hypothesis testing 51 
4.2 The binomial distribution 57 
4.3 The Poisson distribution 68 

5. THE NORMAL PROBABILlTY DISTRIBUTION 77 

5.1 Frequency distributions of continuous variables 78 
5.2 Derivation of the normal distribution 79 
5.3 Properties of the normal distribution 81 
5.4 Applications of the normal distribution 86 
5.5 Departures from normality and graphic methods 88 

6. ESTIMATION AND HYPOTHESIS TESTING 94 

6.1 Distribution and variance of means 95 
6.2 Distribution and variance of other statistics 101 
6.3 Introduction to confidence limits 103 
6.4 Student's t-distribution 107 
6.5 Confidence limits based on sample statistics 109 
6.6 The chi-square distribution 112 
6.7 Confidence limits for variances 115 
6.8 Introduction to hypothesis testing 116 
6.9 Tests of simple hypotheses employing the t-distribution 128 
6.10 Testing the hypothesÍ8 Ho: (]'2 = (]'5 131 

7. INTRODUCTION TO ANAL YSIS OF V ARIANCE 134 

7.1 The variances of samples and their means 135 
7.2 The F -distribution 140 
7.3 The hypothesis Ho: o"i = ~ 144 
7.4 H eterogeneity among sample means 145 
7.5 Partitioning the total sum of squares and degrees 

oj jreedom 152 
7.6 ModelI anova 156 
7.7 Model JI anova 159 

8. SINGLE CLASSIFICATION ANAL YSIS 
OF V ARIANCE 161 

8.1 Computationaljormulas 162 
8.2 Equal n 163 



::O!>"'TENTS 

8.3 
8.4 

Unequal n 166 
Two groups 170 

8.5 Comparisons among means: a priori tests 175 
8.6 Comparisons among means: a posteriori tests 179 

9. TWO-W A y ANAL YSIS OF V ARIANCE 185 

9.1 Two-way anova with replication 186 
9.2 Two-way anova: significance testing 196 

9.3 Two-way anova without replication 198 

10. ASSUMPTIONS OF ANAL YSIS OF V ARIANCE 208 

10.1 The assumptions of anova 209 
10.2 Transformations 213 
10.3 N onparametric methods in lieu of anova 217 

11. REGRESSION 225 

11.1 1 ntroduction to regression 226 
11.2 M odels in regression 228 
11.3 The basic computations (single Y for each value' of X) 
11.4 More than one value of Y for each value of X 238 
11.5 Tests of significance in regression 244 
11.6 The uses of regression 251 
11.7 Transformations in regression 253 

12. CORRELATION 260 

12.1 Correlation and regression 261 

12.2 The product-moment correla/ion coefficient 263 
12.3 Significance tests in correlation 273 
12.4 Applications of correlation 277 
12.5 Kendall's coefficent of rank correlation 279 

13. ANAL YSIS OF FREQUENCIES 286 

13.1 Tests for goodness of fit: introduction 287 
13.2 Single classification goodness of fit tests 294 
13.3 Tests of independence: two-way tables 296 

APPENDlXES 305 

Al M athematical appendix 305 
A2 Statistical tables 313 

BIBLIOGRAPHY 355 

INDEX 359 

ix 

230 


