Contents

CHAPTER
1 INTRODUCTION . . « « + + o o o s o s o o s o o o o o o o o o

References . . . & & v v v e v v e v e e e e e e e e e

2 PROBABILITY . . . « « v « o o & o o o s o e v e e e e e a e
2.1 Classificationof Data . . . . . . . . . . . . . ...
22 SampleSpace . . . . . . . . . ... .o 0oL oo
2.3 Sample Space Probabilities . . . . . . . . ... o000
24 Events . . . . . . . e e e e e e e e e e e e e e
925 Addition Theorem . . . . . . . . . . . . . ..o
2.6 Multiplieation Theorem . . . . . . . . . . . . . . . ..
27 Tustrations . . . . . . . . . . . . ..o
2.8 Combinatorial Formulas . . . . . . . . . . . . . .. N
29 Random Variables. . . . . . . . . . . . ..o
2.10 Frequency Functions . . . . . . . . . . . . .. ... ..
2.11 Joint Frequency Functions . . . . . . . . . . . . . ...
2.12 Continuous Frequency Functions . . . . . . . . . . . . ..
2.13 Joint Continuous Frequency Functions . . . . . . . . . . .

References . . o v v o v o o o v 6 v h e e e e e e e
FXErCISEs . . . . v v e e e e e e e e e e e e e e e e

3 NATURE OF STATISTICAL METHODS . . . &+ « « « « o & o« « .« . .
3.1 Mathematical Models . . . . . . . . . . . .. ...
3.2 Testing Hypotheses . . . . . . . . « . . . . ... ..
8.3 Estimation . . . . - « « o v v e e e e e e e e e e

ReferencesS . . . .« v v v e e e e e e e e e e e e e
ERETCIZES . . v« v v e e e e e e e e e e e e e e

4 Ewmprrical FrREQUENCY DISTRIBUTIONS OF ONE VARIABLE . . . . .
41 Introduction . . . . « < o o o e oo oo
492 Classifieationof Data . . . . . . . . . . . . . ...
4.3 Graphical Representation of Empirical Distr 1but10ns ......

4.4 Arithmetical Representation of Empirical Distributions
References . . . v « « o« o v o 0 a m e e e e e e e
EXErCISes . . . « « e e e e e e e e e e e e

5 THEORETICAL FREQUENCY DISTRIBUTIONS OF ONE VARIABLE . . . .
5.1 Discrete Variables . . . . . . . - . . . . . . o

5.2 Continuous Variables . . . . . . . . . . . . . . ...
RefErenEeS o .« « v o o o o e e e e e e e e e e e
FXETCISES . . - -« o . e e e e e e e e e e e e e e

H
&
=

0 U R 00

[ B Ft b e e
-qgcn@oomcn—to

3

ERB8

o
SEERE S

58



x COXNTENTS

CHAPTER
6 ELEMENTARY SAMPLING THEORY FOR ONE VARIABLE . . . . . . . .

6.1 Random Sampling . . . . . . .

6.2 Moments of Multivariate I)mtnbuuom

6.3 Sum of Independent Variables . . . . . . .

6.4 Distribution of £ from a Normal Distribution . . . . . . o

6.5 Distribution of Z from Non-Normal Distributions . . . . . .

6.6 Distribution of the Difference of Two Means . . . . . . . . .

6.7 Distribution of the Difference of Two Proportions . . . . . . .
References . . . . . . . . . o . .o e e
Exercises . . . . . . . . . . . o e e e e e e e e e

7 CORRELATION AND REGRESSION . . . . . « « & + = v o v o « o« »
71 Linear Correlation . . . . . . . . . . ... Lo

7.2 Linear Regression . . . . . . . . . . « . ¢« . ...

7.3 Multiple Linear Regression . . . . . . . . . . . .. .. ..

74 Curvilinear Regression . . . . . . . . . . . . . .. ...
References . . . . . . . . . . . . .t e e 0 e e e e
Bxercises . . . . . . . . e e e e e e e e e e e

8 THEORETICAL FrEQUENCY DIsTRIBUTIONS FOR CORRELATION AND RE-

GRESSION .« o o o e e et e e e e e e e e e e e e e e e
81 Diserete Variables . . . . . . . . . . . ... ... . ...
82 Continuous Variables . . . . . . . . . . .. . ... ...
8.3 Normal Distribution of Two Variables . . . . . . . . . . . .
84 Estimationofp . . . . . . . . . . . ..o oo e
8.5 Normal Regression . . . . . . . . . . . . . . ... ...

References . . . . . . . ¢ . v v it e e e e e e e
Exercises . . . . . . . o i e e e e e e e e e e e e

9 Testing GoopNBss oF Frm . . . . . . . . . .. 000 o0

9.1 Multinomial Distribution . . . . . . . . . ... ... ..
9.2 Thex®Test . . . . . .« v v i e e e e e
0.8 Limitationsonthe y2Test . . . . . . . . . . . . .. ...
94 Appliecations . . . . . . . . .. ... o000
9.5 Generality ofthe x?Test . . . . . . . . . . . . .. .. ..
9.6 Frequency Curve Fitting . . . . . . . . . .. .. .. ...
9.7 Contingency Tables . . . . . . . . . . . . . . . ... ..
9.8 Indices of Digpersion. . . . . . . . . . . . . . . .. ..

References . . . . . . . . . . . . ..o e e

Exercises . . . . . . . . . . . e e e e e e

PAGE

10 GeneraL Princreres ror Testing HyroTHESES AND FOR EsTiMaTiON 182

10.1 Testing Hypotheses . . . . . . . . . . . . .. .. .. ..
102 Estimation . . . . . . . . . . . . .. oo
References . . . . . . . & v v v v e e e e e e e e

BEXercises . . . . . v . . v e e e e e e e e e e e e e

11 SmaArn SAMPLE DISTRIBUTIONS . . « o « » « o o o o v o o o o o »
11.1 Distribution of & Function of a Random Variable . . . . . . .

11.2 The x® Distribution . . . . . . . . . . .« v v . v .. ..



CONTENTS

CHAPTER
11.3 Applications of the x? Distribution . . . . . . . . . e
11.4 Student’s ¢ Distribution . . . . . . . . . . . . . ... ..
11.5 Applications of the ¢ Distribution . . . . . . . . . . . . ..
11.6 The F Distribution . . . . . . . . . . ... ... . ...
11.7 Applications of the F Distribution . . . . . . . . . . . . . .
11.8 Distribution of the Range . . . . . . . . . . . . . . . ..
11.9 Applications of the Range . . . . . . . . . . . . . . . ..

References . . . . . . . . . . .. ... ...
Exercises . . . . . . . . . . . . ... ...

12 StaTisTiCAL DEsieN N EXPERIMENTS . . . . . . . . . . . . ..

121 Randomization, Replication, and Sensitivity . . . . . . . . .
122 Analysisof Variance . . . . . . . . . . ... ... ...
123 Sampling Inspection . . . . . . . . . . . ... ... ...

References . . . . . . . . . ... L.
Exercises . . . . . . . . . .. Lo

13 NowparameTRIC METHODS . . . . . . . . . . . . . o .. ...

13.1 Tolerance Limits . . . . . . . . . . . . . .. ... ...
132 SignTest . . . . . .. ...
1883 Median Test . . . . . . . . . . . .. ... o
134 The UTest . . . . . . . . . . . . . . .. . ... ...
135 Runs . . . . . . . . ..o
13.6 Serial Correlation . . . . . . . . . . . . ... ... ...

References . . . . . . . . . . . . .. ... ... L.
Exercises . . . . . . . . . . ... ..o

xi
PAGE
219
222
226
233
235
237
241
242
242

246
246



