
Bayesian material is clearly indicated by screens in the Table of Contents.

PREFACE XV

1. INTRODUCTION 1
1.1 Preparation of Information as an Input to the

Decision-Making Process 2
1.2 Statistical Inference 4
1.3 Time-Series Analysis 6
1.4 Regression and Correlation Analysis 6
1.5 A Word of Caution 6

2. FREQUENCY DISTRIBUTION 7
2.1 Definitions 8
2.2 Procedure for Constructing a Frequency Distribution 11
2.3 Percentage Frequency Distributions 19
2.4 Graphic Representations of Frequency Distributions 21
2.5 Cumulative and Decumulative Frequency Distributions 27



CONTENTS

22.4 Assignment of Probabilities to the Event Forks 546

22.5 The Technique of Backward Induction 548
22.6 A Third Alternative: A Perfect Tester 553

22.7 Production of a Perfect Part 556

22.8 Summary 556

23. DECISION TREE ANALYSIS: INTRODUCTIONTO THE
PREFERENCE CURVE 571

23.1 A Hypothetical Case Illustration Involving the Detergent Industry 5 /

23.2 Recapitulation! of the Source of the Probability Assignments
to the Event Forks 580

23.3 Procedure for Development of a Preference Curve 586

23.4 Application of the Preference Curve 595

24. TIME SERIES ANALYSIS: AN INTRODUCTION 613
24.1 Secular Trend 614
24.2 Seasonal Variation 614
24.3 Cyclical Fluctuations 615
24.4 Irregular Influences 616

25. TIME SERIES ANALYSIS: SECULAR TREND 619
25.1 Selection of the Line of Best Fit 621
25.2 Arithmetic Least-Squares Line 622
25.3 The Concept of Least Squares 623
25.4 Logarithmic Least-Squares Straight Line 629
25.5 Least-Squares Second-Degree Parabola 638
25.6 The Gompertz Curve—A Growth Curve 644
25.7 Projection of the Trend Line 648
25.8 Elimination of the Trend Component 648
Technical Note 13: Derivation of the Normal Equations 650

26. TIME SERIES ANALYSIS: SEASONAL VARIATION AND
CYCLICAL FLUCTUATIONS 663
26.1 Seasonal Variation 663
26.2 Interpretation of a Seasonal Index Number 664
26.3 The Ratio to Trend Method 665
26.4 The Ratio to the 12-Month Centered Moving Average Method 669
26.5 Cyclical Fluctuations 675

27. SIMPLE REGRESSION AND CORRELATION ANALYSIS 685
27.1 Determination of the Regression Line 688
27.2 Evaluation of the Strength of the Regression Relationship 693
27.3 Short-Cut Formulas for the Determination of a Y and a YX 697
27.4 Inferences with Respect to the Universe Parameter, P 700
27.5 Correlation Analysis 702
27.6 The Coefficient of Determination 705
27.7 The Coefficient of Correlation 710



xiii CONTENTS

27.8 The Product Moment Method 711

27.9 Inferential Statements with Respect to p 712
Technical Note 14: Confidence Interval Statements with Respect to the

Forecasted Value of Y Given the Stipulation of a
Specific Value of X 714

Technical Note 15: Confidence Interval Statements with Respect to ¡x Y.x
Given the Stipulation of a Specific Value of X 715

28. MULTIPLE REGRESSION AND CORRELATION ANALYSIS 727

28.1 Multiple Regression Analysis 728

28.2 Evaluation of the Strength of the Regression Relationship 733

28.3 Multiple Correlation Analysis 73<5

28.4 Coefficient of Multiple Correlation 737
28.5 Coefficients of Partial Determination 737

28.6 Relationship Between the Coefficient of Multiple Determination

and the Coefficients of Partial Determination 740

28.7 The Coefficient of Partial Correlation 741

28.8 Tests of Significance with Respect to the Partial

Regression Coefficients 742

28.9 Tests of Significance with Respect to the
Coefficient of Determination 742

28.10 Test of the Hypothesis That the Universe Coefficient of

Multiple Determination Is Equal to Zero 743

29. INDEX NUMBERS 761

29.1 Basic Problems Encountered in Index Number Construction 763

29.2 Methods of Construction for Composite Index Numbers 764

29.3 The Relative of Aggregates Method 764

29.4 The Average of Relatives Method 765

29.5 The Relative of Weighted Aggregates Method 766

29.6 The Average of Weighted Relatives Method 768

29.7 Shifting the Base of an Index 770

29.8 Deflation of a Dollar Value Series 770

29.9 Common Index Numbers 770

Appendix 775

Index 829



viii CONTENTS

3. MEASURES OF CENTRAL TENDENCY AND LOCATION 41

3.1 The Arithmetic Mean 44

3.2 Properties of the Arithmetic Mean 46

3.3 The Weighted Arithmetic Mean 48

3.4 Calculation of the Arithmetic Mean from a

Frequency Distribution (Grouped Data) 51

3.5 The Median 54

3.6 Computation of the Median for a Set of Individual Observations 54

3.7 Properties of the Median 55

3.8 Computation of the Median for a Frequency Distribution 56
3.9 The Modified Mean 59

3.10 The Mode 59

3.11 Quartiles and Percentiles 62

Technical Note 1: Short-Cut Formulas for the Computation of the Arithmetic

Mean for a Frequency Distribution 65

Technical Note 2: The Geometric Mean 68

4. MEASURES OF DISPERSION AND SKEWNESS 77

4.1 The Range 78

4.2 The Interquartile Range 78

4.3 The Average Deviation 78
4.4 The Standard Deviation 79

4.5 Formulas for the Computation of the Variance and
Standard Deviation for Individual Items 81

4.6 The Concept of an Unbiased Estimator 82
4.7 Short-Cut Formulas 87

4.8 Computation of the Standard Deviation from a

Frequency Distribution 88

4.9 Skewness 90

Technical Note 3: Derivation of the Short-Cut Formula for the Computation

of the Standard Deviation for a Set of Individual Items 93

Technical Note 4: The Short-Cut or Step Deviations Method for the Computation

of the Standard Deviation from a Frequency Distribution 95

Technical Note 5: The Pearsonian Coefficient of Skewness 97

5. THE PROBABILITY CALCULUS ¡07

5.1 The Basic Rule of Probability 108

5.2 Nonequiprobable Events 111

5.3 Subjective Probabilities 111

5.4 Symbols 113

5.5 Venn Diagrams 116

5.6 Axioms 118

5.7 Derivation of the General Rule of Addition 118

5.8 The General Rule of Addition 120

5.9 The Meaning of the Term Mutually Exclusive ¡21

5.10 The Special Rule of Addition (or the Addition Rule for

Mutually Exclusive Events) 122

5.11 Derivation of the General Rule of Multiplication 123

5.12 The General Rule of Multiplication 125



ix CONTENTS

5.13 The Meaning of the Term Independence 125

5.14 The Special Rule of Multiplication (or the Multiplication

Rule for Independent Events) 127
5.15 A Diversion 133

5.16 The Principle of Insufficient Reason 134

5.17 The Fundamental Rules of Probability 136

6. BAYES' RULE—REVISION OF PROBABILITIES IN THE

LIGHT OF NEW INFORMATION 141

6.1 An Extension 147

6.2 Reinforcement 150

6.3 Bayesian Versus Classicist Application of Bayes’ Rule 152

7. THE CONCEPT OF A DISCRETE PROBABILITY DISTRIBUTION;
THE BINOMIAL PROBABILITY DISTRIBUTION 165

7.1 Generation of an Individual Term in a Binomial Expansion 174

7.2 Binomial Approximation 178

7.3 Computation of the Mean and Standard Deviation of a

Binomial Distribution 180
Technical Note 6: Combinations and Permutations 181

Technical Note 7: The Hypergeometric Distribution 187
Technical Note 8: Proof That the Mean and Variance of a Binomial Distribution

Are np and npq. Respectively 190

8. BAYES' RULE REVISITED 197

9. DETERMINATION OF AN OPTIMAL DECISION RULE-

BINOMIAL SAMPLING: A BAYESIAN APPROACH 215

Epilogue 226

10. THE POISSON AND EXPONENTIAL DISTRIBUTIONS 241
10.1 Estimation of h 244
10.2 The Nature of the Poisson Distribution 245

10.3 The Poisson Approximation to the Binomial 249
10.4 The Exponential Distribution 252
Technical Note 9: 256

11. THE NORMAL PROBABILITY DISTRIBUTION:
A CONTINUOUS PROBABILITY DISTRIBUTION 263
11.1 Discrete Versus Continuous Distributions 263
11.2 Characteristics of the Normal Distribution 264
11.3 The Standardized Normal Distribution 269

11.4 Illustrative Examples 273
11.5 The Normal Probability Distribution as an Approximation

to the Binomial 282



x CONTENTS

12. SAMPLING: THE CONCEPT AND THE DESIGN 291

12.1 Advantages of Sampling as Compared to a Census 292
12.2 The Frame 293

12.3 Random Versus Nonrandom Sampling 293

12.4 Alternative Sampling Schemes 296

12.5 Nonrandom Sampling Schemes 296

12.6 Random Sampling Schemes 297

12.7 Sampling Versus Nonsampling Error 305

13. ESTIMATION OF A UNIVERSE PARAMETER: THE UNIVERSE MEAN 311

13.1 The Distribution of the Universe 311

13.2 The Distribution of the Sample 313

13.3 The Sampling Distribution of the Statistic 313
13.4 Three Theorems 314

13.5 Significance of the Three Theorems 330
13.6 Confidence Interval Estimate of the Universe Mean:

The Concept 330
13.7 Confidence Interval Estimate of the Universe Mean:

The Procedure 334

13.8 Confidence Statements About the Magnitude of Expected Error:

The Concept 336

13.9 Confidence Statements About the Magnitude of Expected Error:
The Procedure 336

13.10 Determination of Sample Size 338

13.11 Derivation of the Formula for the Determination of Sample Size 339

14. ESTIMATION: THE BAYESIAN VERSUS THE CLASSICAL POSITION 347

14.1 Conceptual Comparison of the Bayesian and the

Classical Approach 347

14.2 Revision of a Normal Continuous Prior: The Procedure 353

15. TESTING HYPOTHESES CONCERNING THE VALUE OF A

UNIVERSE PARAMETER: THE UNIVERSE MEAN 363

15.1 Establishment of the Hypothesis 364

15.2 Determination of the Critical Value(s) 372

15.3 Type I Errors 373

15.4 Type I Errors and Two-Tailed Tests 373

15.5 Type I Errors and One-Tailed Tests 375

15.6 Type II Errors 380

15.7 The Influence of the Critical Probability 380

15.8 The Influence of the Degree of Falseness of the Hypothesis 385

15.9 The Influence of Sample Size 388
Technical Note 10: Operating Characteristic Curves and Power Curves 393

16. TESTS OF HYPOTHESES: DETERMINATION OF OPTIMAL

SAMPLING SIZE—A CLASSICAL APPROACH 401

16.1 Determination of Appropriate Sample Size 401

16.2 Determination of Appropriate Sample Size—A Second Example 405



xi CONTENTS

16.3 Determination of Appropriate Sample Size for a One-Tailed Test 408

16.4 Comparison: The Bayesian Versus the Classical Approach 410

17. THE t DISTRIBUTION (SMALL SAMPLE THEORY) 417
17.1 Characteristics of the t Distribution 418
17.2 Establishment of a Confidence Interval 424
17.3 Confidence Statement on Expected Sampling Error 425
17.4 Test of a Hypothesis: One-Tailed Test 425
17.5 Test of a Hypothesis: Two-Tailed Test 427

18. THREE OTHER PARAMETERS 433
18.1 The Universe Proportion 433
18.2 Applications 436
18.3 The Difference Between Two Universe Means 441
18.4 The Difference Between Two Universe Proportions 445

19. THE * 2 DISTRIBUTION 457
19.1 General Properties of the x 2 Distribution 458
19.2 Tests of “Goodness of Fit” 459
19.3 Test of Independence 466
19.4 The Relationship Between the y 2 Test of Independence and the

Test of the Null Hypothesis That There Is No Difference
Between Two Universe Proportions 470

19.5 Sampling Distribution of the Variance 473
Technical Note 11: The Yates Correction for Continuity 475

20. THE F DISTRIBUTION: ANALYSIS OF VARIANCE 485
20.1 Test of the Hypothesis of Equality of Population Means 485
20.2 Short-Cut Formulas 493
20.3 Summary Comments 495
20.4 Testing For Equality of Variance 495
Technical Note 1 2: Demonstration that the ratio formed by S, T/5V. 2 is the ratio of

two x 2 distributed variables, each being divided by its
appropriate degrees of freedom 499

21. DECISION MAKING UNDER UNCERTAINTY: AN INTRODUCTION 505

21.1 The Concept of Contribution 506

21.2 Generation of the Probability Distribution of Demand 508

21.3 The Conditional Payoff Table 509
21.4 Alternative Decision Rules 512

21.5 Expected Profit Under Certainty 517

21.6 Expected Value of Perfect Information 518

21.7 Minimization of Expected Opportunity Loss 519

21.8 Incremental Analysis 523

22. DECISION TREE ANALYSIS: EXPECTED MONETARY VALUES 539

22.1 Chronological Depiction of the Possible Acts and Events 543

22.2 Assigning Partial Cash Flows 544

22.3 Determination of the Total Cash Flows 545


	Inhaltsverzeichnis
	[Seite 1]
	[Seite 2]
	[Seite 3]
	[Seite 4]
	[Seite 5]
	[Seite 6]
	[Seite 7]


