
TABLE OF CONTENTS

Introduction and Descriptive Statistics
Chapter 1 Introduction 1

1.1 Statistics' Computational Intensity 1
1.2 Environment of MINITAB 2
1.3 Statistical Environment of Microsoft Excel 97 3
1.4 Using This Book 8

Chapter 2 Data Collection and Presentation 9

2.1 Understanding Statistics 9
2.2 Analyzing GM's Data Using MINITAB 10
2.3 Analyzing GM's Data Using EXCEL 16
2.5 Statistical Summary 23

Chapter 3 Frequency Distributions and Data Analyses 24

3.1 Introduction 24
3.2 Tally in MINITAB 25
3.3 Tally in EXCEL 25
3.4 Dotplot 27
3.5 Histogram 28
3.6 Stem and Leaf 29
3.7 Boxplot (Box-and-Whisker Plot) 30
3.8 EXCEL Programming 34
3.9 MINITAB Programming 36
3.10 Statistical Summary 38

Chapter 4 Numerical Summary Measures 39

4.1 Introduction 39
4.2 Arithmetic Mean 39
4.3 Median and Quartiles 42
4.4 Standard Deviation 44
4.5 Variance 45
4.6 Z Score 48
4.7 Skewness 51
4.8 Statistical Summary 54

V



vi CONTENTS

Probability and Important Distributions
Chapter 5 Probability Concepts and Their Analysis 56

5.1 Introduction 56
5.2 Probability 57
5.3 Permutations 59
5.4 Combination 64
5.5 Statistical Summary 69

Chapter 6 Discrete Random Variables and Probability Distributions

6.1 Introduction 70
6.2 Cumulative Density Function 72
6.3 Mean of a Discrete Variable 73
6.4 Variance of a Discrete Variable 76
6.5 Binomial Random Variable 78
6.6 Poisson Random Variable 82
6.7 Statistical Summary 84

Chapter 7 The Normal and Lognormal Distributions 85

7.1 Introduction 85
7.2 Uniform Distribution 85
7.3 Normal Distribution 91
7.4 Lognormal Distribution 100
7.5 Standard Normal Distribution 102
7.6 Normal Approximating the Binomial 103
7.7 Normal Approximating the Poisson 105
7.8 Statistical Summary 106

Chapter 8 Sampling and Sampling Distributions 107

8.1 Introduction 107
8.2 Uniform Distribution 109
8.3 Normal Distribution 113
8.4 Lognormal Distribution 116
8.5 Binomial Distribution 121
8.6 Poisson Distribution 124
8.7 Statistical Summary 128

70



CONTENTS vii

Chapter 9 Other Continuous Distributions and Moments for Distributions

9.1 Introduction 129
9.2 t Distribution 129
9.3 Chi-Square Distribution 131
9.4 F Distribution 133
9.5 Exponential Distribution 134
9.6 Central Limit Theorem 136
9.7 Statistical Summary 148

Statistical Inferences Based on Samples
Chapter 10 Estimation and Statistical Quality Control 149

10.1 Introduction 149
10.2 Interval Estimates for µ when a2 Is Known 150
10.3 Confidence Intervals for µ when 62 Is Unknown 158
10.4 Confidence Interval for the Population Proportion 161
10.5 Confidence Intervals for the Variance 166
10.6 Statistical Summary 167

129

Chapter 11 Hypothesis Testing 168

11.1 Introduction 168
11.2 One-Tailed Tests of Mean for Large Samples 169

11.3 Two-Tailed Tests of Mean for Large Samples 172

11.4 One-Tailed Tests of Mean for Small Samples 173

11.5 Difference of Two Means 175
11.6 Hypothesis Testing for a Population Proportion 178

11.7 Statistical Summary 181

Chapter 12 Analysis of Variance and Chi-Square Tests 182

12.1 Introduction 182
12.2 One-Way Analysis of Variance 186

12.3 Two-Way Analysis of Variance 196

12.4 Chi-Square Test 200
12.5 Statistical Summary 202



viii CONTENTS

Regression and Correlation : Relating Two or More Variables
Chapter 13 Simple Linear Regression and the Correlation Coefficient 203

13.1 Introduction 203
13.2 Regression Analysis 203

13.3 Coefficient of Determination 211

13.4 Correlation Coefficient 212

13.5 Regression Examples 215

13.6 Statistical Summary 219

Chapter 14 Simple Linear Regression and Correlation: Analyses and Applications 220

14.1 Introduction 220
14.2 Two-Tail t Test for (3 221
14.3 Two-Tail t Test for a 223
14.4 Confidence Interval of (3 223
14.5 F Test 225
14.6 The Relationship Between the F Test and the t Test 226

14.7 Predicting 226
14.8 Regression Examples 228

14.9 Statistical Summary 233

Chapter 15 Multiple Linear Regression 234

15.1 Introduction 234
15.2 R-Square 237
15.3 F Test 238
15.4 t Test 241

15.5 Confidence Interval of /3 242

15.6 Predicting 244
15.7 Another Regression Example 246

15.8 Stepwise Regression 248
15.9 Statistical Summary 249



CONTENTS

Chapter 16 Other Topics in Applied Regression Analysis 250

16.1 Introduction 250
16.2 Linearity 256
16.3 The Expected Value of the Residual Term Is Zero 260
16.4 The Variance of the Residual Term Is Constant 261
16.5 The Residual Terms Are Independent 262
16.6 The Independent Variables Are Uncorrelated 264

16.7 The Residuals Are Normally Distributed 267
16.8 Stepwise Regression 268
16.9 Statistical Summary 269

Selected Topics in Statistical Analysis for Business and Economics
Chapter 17 Nonparametric Statistics 270

17.1 Introduction 270
17.2 Mann-Whitney U Test 271
17.3 Kruskal-Wallis Test 274
17.4 Wilcoxon Matched-Pairs Signed-Rank Test 277

17.5 Ranking 280
17.6 Statistical Summary 282

Chapter 18 Time-Series: Analysis, Model, and Forecasting 283

18.1 Introduction 283

18.2 Moving Averages 283
18.3 Linear Time Trend Regression 286
18.4 Exponential Smoothing 289
18.5 Holt-Winters 295
18.6 Statistical Summary 304

Chapter 19 Index Numbers and Stock Market Indexes 305

19.1 Introduction 305

19.2 Simple Price Index 305
19.3 Laspeyres Price Index 310

19.4 Paasche Price Index 312
19.5 Fisher's Ideal Price Index 315
19.6 Laspeyres Quantity Index 318

19.7 Paasche Quantity Index 321

19.8 Fisher's Ideal Quantity Index 323

19.9 Statistical Summary 323

ix



x CONTENTS

Chapter 20 Sampling Surveys: Methods and Applications 324

20.1 Introduction 324
20.2 Random Number Tables 324
20.3 Confidence Interval for the Population Mean 326
20.4 Confidence Interval for the Population Proportion 330
20.5 Determining Sample Size 332
20.6 Statistical Summary 334

Chapter 21 Statistical Decision Theory: Methods and Applications 335

21.1 Introduction 335
21.2 Decisions Based on Extreme Values 335
21.3 Expected Monetary Value 337
21.4 Bayes Strategies 338
21.5 Statistical Summary 343

Chapter 22 Using Microsoft Excel to Estimate Alternative
Option Pricing Models 344

22.1 Introduction 344
22.2 Option Model for Individual Stocks 344
22.3 Option Model for Stock Indices 346
22.4 Option for Currencies 348
22.5 Statistical Summary 350

Appendex A References 351

Index 352




