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treasury, 307—308

Book value, 215

Boosting in machine learning, 10

Box plot, 395—396, 468—470

definition, 77

detailed, 77

Box, G.E.P., 448

Box-Jenkins analysis of time series, 430,

445—455

AR process, 448—451

ARIMA process, 435, 454—455

definition, 448

ARMA process, 451—453

dividends, 463

forecasting unemployment rate, 449—452

help-wanted advertising, 462

I process, 453—454

interest rates, 463

MA process, 450—451

seasonality, 455

stock market, 462

Brand awareness, 277

Broccoli Enterprises, 539

Brown, J.A.C., 385

Bubble gum production, 200

Budget, advertising, 98—99, 337

Building materials firm profit, 503

Burden of proof in hypothesis testing, 250

Bureau of Economic Analysis, 464

Bureau of Labor Statistics, 26—28, 450

Bureau of the Census, 4, 10—11, 44. 49, 67, 71,

82, 91, 116, 139, 228,298,310, 334,383,

404, 414, 432—434, 464, 495

Bureau of the Public Debt, 308

Business bankruptcies, 81—83, 333—334

Business conditions, 519

Business Week, 61, 414, 519

Buy-back announcement, stock, market

response, 58

C

Cabernet Sauvignon, 283

CACI Marketing, 10—11

Caffeine in coffee, 244—245

Calantone, R.J., 483

Index

Call option, 180

Calorie content of food, 279

Camera angle and advertising, 489

Candy, coating quality, 538

Capital, firm’s cost of, 69—70

Cards, 131—132

Cases

additional production step, 345

can this survey be saved, 218

catalog survey, 246—247

controlling production quality, 415—416

customer, suspicious, 92—93

defect rate, 153—154

option value of oil lease, 186

production waste, 64

supplier quality, 121

suspicious customer, 92—93

TV advertisements, 286—287

waste, production, 64

Casino gambling, 152

Catalog mailing, 184, 339—340

Catalog survey, case, 246—247

Causation, correlation is not, 309—310

Cause of variation in quality control, 524—525

assignable, 525

random, 525

Cell phone, 32

Census, 191

Census Bureau, 4, 10—11, 44, 49, 67, 71, 82,91,

116, 139, 228, 298, 310, 334, 383,404,

414, 432—434, 464, 495

Center line, 526—527

Central limit theorem, 196—200

definition, 197

CEO compensation, software companies, 50—52

CEO salary and market capitalization, 338

CEO salary, multiple regression with sales and

ROE, 404—407

Cereal, weight, 212

Chambers, J.M., 299, 378

Chance cause of variation, 525

Change, percent, 381—384

Chardonnay, 283

Charitable organization, salary of president,

339—340

Charity staff and contributions, 408—409

Chart, quality control, 526—536

scatterplot in Excel, 293—295

Chemical manufacturing process, 229—230

Chicago Manual of Style, 421

Child care, 284

China Telecom stock and global stock indexes,

multiple regression, 410—412

Chip, failure, 184

memory, 540

microprocessor, 256—257

Chi-squared tests for qualitative data, 507—522

Excel, 515—516

statistic, 507—508

table, 509—510, 594—595

test for equality of percentages, 509—5 12

test for independence of qualitative variables,

512—516

test, expected count, 509

Chocolate chip cookie, control chart, 538

‘

Index

Classification analysis, 9

Cleveland, W.S., 1199. 378
Clinic billing, 245

Clinton, President, 153

Closed-end fund, 333

Cluster analysis, 9

Clustering, and correlation, 296

bivariate data, 307—308, 327

multivariate data, 377

CNN, 60, 153, 198, 214, 337, 374

Cochran, W.G., 203, 271

Coefficient of determination (R2)

adjusted, 375

bivariate data, 317

multiple regression, 349, 356—357

testing, 358—368

table of critical values, 360—367, 581—588

Coefficient of variation. 108—109, 385

Coffee, caffeine in, 244—245

Coin tossing, 131

Coin, gold, 337—338

Combining information about more than one

event in probability, 133—139

Common logarithm, 45; see also Logarithm

Communication, 417—428

personal, reference for in report, 421

Communications satellite, 149

Compensation; see also Salary

energy, 78—79

executive, 77—79

finance, 78—79

hiring and, 417—418

relationship to revenue and return on equity,

407—408

relationship to sales and industry group, 413

technology, 77—79

utility, 78—79

Competition and cooperation, 488

’Complement (not) of an event, 133—134

Computer brochure, 244

Computer ownership rates, 48—49

Computer science, 10

Computer, processor chip price, multiple

regression, 401

response time, 402

Conrpurenr'nrld’s Smart Sallu‘y Tool, 245

Conclusion and summary section of rcpon, 418,

420. 424

Conditional population percentages, 512

Conditional probability, 1367-138

definition, 136

formula, 137

mutually exclusive events, 138

Conference Board. 428

Confidence interval, 219—247

approximate, 220

assumptions, 230—234

binomial, 222

bivariate darn, new observation, 324—325

confidence level, 220, 222, 228—230

definition. 220

exact, 221—222

Excel, 226

hypothesis test using, 252—257

Cost

607

interpretation, 234—235
'

lifetime track record, 235
Ziggesnon' 115—116

mean of Y, bivariate data, 325
, '

normal distribution required, 232
unclelllgumy, Japanese yen and US. donars'

onegsided, 235—237
variable, 266 319

ypothesis test using, 264 Counts and , v v - '
population mean, 220—229

annihilate?SSSZr—glflgmanzmg
random sample required, 230 COVarianCC, 297
regression coefficient, bivariate data, 319 COX) J-Cu 303

multivariate data, 368
CI) StatistiC, 377

Confidence level, 222, 228—230 Crash of stock market, 519
definition, 220

drop at opening, 71—72
Congestion, traffic, cost, 115-116

market volatility before and after 102—103Constant term, multiple regression, 348 Starlde deflation, 102‘103 ,regression, 313
CREF investments, 58—59

Constant, adding to data, 109—110 critical Value
multiplying data by, 109—110 chi-squared table, 594—595

Construction scheduling, 149
F tablev 589—592

Consumer price index, 24—28
R2 table, 360467: 581—588

Consumer spending, 67—68, 70
’ table‘ 580‘581

Consumer survey, 206—207, 285 ’ value, 257
Consumer, adjusting for sophistication, cross'seaional data' 23206_207

Cruise, satisfaction with, 216

Contents, table of, for report, 418 cummative abnormal remm’ 255Continuous quantitative data, 21_22 Cumulative distribution function, 80—83
Continuous random variable, 156 Cumulative percentage, Pareto diagram,

Contracts, sales, 245
525—526

Contributions and stuff of charities, 408—409 01”“ relati°"S“‘P- “mm “m- 301—304Control chart. 526—536; see also Quality control cummwr return and quality mmml’ 523definition. 52a527 05‘0"”
Excel, 532—533

arrivals’ ’85probability and. 54l_542
convenience store, 150—151

Control limit, 526—527; see also Quality control database’ 32
Control, definition, 525; see also Quality control diversny’ 98-99Symm in. 268

how many customers will call, 163

Convenience store customer, 150—151 interView’ 182Cookie. chocolate Chip control chart, 538 report on quick pricing formula for customer

Cooperation and competition, 488
inqujfies’ 422426

Corporate bond yields, 47
suwey’ 243—244

Correction factor, finite-population, 203 SUSpiCious' case Of’ 92—93
Correlation, 292_310

Cyclic component of time series, definition, 436

causation and, 309—310

definition, 295
D

Excel, 296

formula, 296—297

interpretation, 296

matrix, 372—374, 378—379, 383—384

multiple regression and, 370—371

partial, 371

spurious, 309

testing, 320

Cosier, R.A., 489

Cosmetics firms, revenue changes, 214

Dalton, D.R., 489

Dardis, R., 489

Data mining, 8—14

donations database, 547—550

box plot, 80

confidence interval, 233—234

histogram, 53—54

hypothesis test, 270

multiple regression, 391—393

regression, 322—323

neighborhoods, 10—11

Data

adding a constant, 109—1 10

bivariate, 20, 291—345

qualitative, 512—516

continuous quantitative, 21—22

cross-sectional, 23

data set, definition, 19

discrete quantitative, 21

exploring, 5—6

government on Internet, 24—28

cost of capital, 69—70

cost structure, 418

final, estimating, 409

fixed and variable, 314—315

forecasting, 348

labor cost and employee stock

ownership, 280

maintenance, 332

production, 110, 308—309

rework, 182
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Data (Cont)

in management. 5

Internet, 24—29

modeling, 6

multiple regression, 348—349

multiplying by a constant, 109—1 10

multivariate, 20—21

exploring, 378—381

nominal qualitative, 23

one-way ANOVA, 470

ordinal qualitative, 22

primary, 24

qualitative, 22—23

quantitative, 21—22

reference in report, 420—421

secondary, 24

structures of, 19-34

time-series, 23, 429—464

univariate, 19—20

Database

customer, 32

donations, 547—550

employee, 545

human resources, 31

Day care, 284

Debt, Bureau of the Public, 308

Decision making, 4

decision tree, 140

real estate development, 182

Defect rate, 284—285

case, 153—154

Defective parts, 67—68

Defective raw materials, 132

Defense companies, 373—376

Degrees of freedom, 96, 222

chi-squared test, 509, 513

Deming, W.E., 73, 208

Deming’s fourteen points for quality control, 524

Department store prices, 488—489

stratified sampling, 207—208

Dependent events, 138

Deposits of banks and savings institutions, 43—45

Design

ANOVA, 468

advanced, 480-484

reporting on, 419

Designing the study, definition, 5

Detailed box plot, 77

Detectable, statistically, 260

Detergent, 281

weight, quality control, 530—533

Determination, coefficient of (R2); see also

Coefficient of determination

bivariate data, 317

multiple regression, 349, 356—357

Development decision, real estate, 182

Deviation, from average, 96

standard, 96—107

Diagnostic plot for multiple regression, 378—383

Diagram, Venn, 134

Dictionary and report writing, 421

Difference

nonparametric sign test for, 495—496

standard error of, 271

 

Difficulty of statistics, 4

Discrete quantitative data, 21

Discrete random variable, 156—158

Discriminant analysis, 9

Discrimination by gender, 251—252, 272—273,

347—348, 394—397, 505

Disney Company quarterly revenues, 458—459

Dispersion, 95; see also Standard deviation

Distribution, bimodal, 47—49

binomial, 158—164

normal approximation to, 173-176

central limit theorem for distribution of

average and sum, 196—200

continuous, 156

cumulative, 80—83

discrete, 156—158

exponential, 177—178

exponential and Poisson, 178

lognormal, 385

memoryless, 178

nonnorrnal, nonparametric methods for,

491—506

normal, 40—43, 164—173

standard, 166—170

Poisson, 176—177

probability, 155

sampling distribution of a statistic, 196—197

sampling distribution of average, 220—221

skewed, 43—46

Diversifiable risk, 335

Diversification in the stock market, 105

Diversity, 37, 95—121; see also Standard

deviation

customers, 98—99

definition, 95

Dividend, 150

Box-Jenkins time-series analysis, 463

predicting from sales of goods, 383—384

Donations database, 11—14, 547—550

box plot, 80

confidence interval, 233—234

histogram, 53—54

hypothesis test, 270

multiple regression, 391—393

regression, 322—323

Door, one, two, or three, 126-127, 144—145

DoubleClick, 293—294

Dow Jones Industrial Average, 33—34, 100-105,

335; see also Stock market

Box-Jenkins time-series analysis, 462

Downtime, system, 181

Draper, NR, 377, 384

Drug testing of employees, 141—143

Duration of hospital stays, 107—108

E

Earnings

Ford, 148

outlier in, 50

Economic activity and population of states,

297—298

Economic scenarios and profit, 156

Effectiveness of advertising, 251

Efficiency, market, 139, 301

Index

Efficient hypothesis test, 492

Elasticity, 385—386

Election poll, 175—176, 182, 211, 216, 243,

278, 280

Electronic components, consumer, 526

Elementary unit, definition, 19

notation, 191

Employee

database, 545

drug testing, 141—143

predicting market value from employees,

sales, and assets, 373—376

salary, 107

stock ownership and unit labor cost, 280

telemarketing productivity. 109

Employees and sales, 304—306

Employees in food services, 54—55 . I

Equally likely rule for theoretical probabtltty, 131

Equity return, executive compensation, revenue,

and return on equity, 407—408

Error

drug testing of employees, 141—143

estimation, 191

group error rate, 479

margin of, 242

prediction, for multiple regression, 349,

354—355

standard error of a statistic, 200—205

standard error of estimate

bivariate data, 315—317

multiple regression, 349, 355—356

with transformation, 385

type I, in hypothesis testing, 259

type II, in hypothesis testing, 259

ESB Journal. 524

Estimating an unknown quantity, 6—7

biweight, 75—76

confidence interval, 219—247

error, 191

estimate, 191

estimator, 191

reporting, 419

robust, 75—76

unbiased, 191

Euro, 113

exchange rate, 341—342

Event study, 254

Event ne

combining informati. n about more than 0 .

133—139

complement, 133—134

conditional probability, 136—138

definition, 128

independent, 138—139

intersection, 134—135

mutually exclusive, 134—135

union, 135—136

Ewing, T., 407 —

Exact confidence interval statement, 221 222

Example, health care reform poll, 226—228

Examples

Advertising

budget, 98-99

rating, 496

Index

reaction, 269—270

recall, 161—162

alphabetical order of states, 22

analysis and methods section ofreport, 422—424
appendix to report. 424—425

auditing, 195—196

bond, inflation—protected, 307—308

bubble gum production, 200

business bankruptcies, 81—83

cards, 13]

CEO compensation, software companies,

50—52

coin tossing, 131

compensation, executive, 77—79

computer ownership rates, 48—49

conclusion and summary section of

report, 424

consumer electronics components, 526

consumer price index on Internet, 24—28

consumer spending, 67—68, 70

consumer survey, stratified sample, 206—207
corporate bond yields, 47

cost and units produced, 110

cost in Japanese yen and U.S. dollars,

uncertainty of, 110

cost of capital, 69—70

cost of production, 308—309

cost of travel, 237
'

cost, fixed and variable, 314—315

crash, stock market, 71—72, 102—103

customer diversity, 98—99

customer, how many will call, 163

data in management. 5

data mining donations database, 11—14

box plot. 80

confidence interval, 233—234

histogram, 53—54

hypothesis test, 270

multiple regression, 391—393

regression, 322—323

data mining neighborhoods, 10—11

defective pans. 67—68

defective raw materials, 132

deposits of banks and savings institutions,

43—45
a

discrimination by gentler, 272—273

diversification in the stock market. 105

dividends. predicting from sales of goods,

383—384

donations database, 11—14

box plot, 80

confidence interval, 233—234

histogram, 53—54

hypothesis test, 270

multiple regression, 391—393

regression. 322—323

door one. two. or three. 126—127. 144—145
drug testing ol'employecs. 141—143
duration of hospital stays, 107—108
earnings outlier, 50

election poll, 175—176

employee productivity in telemarketing, 109

employee salaries, 107

employees and sales, 304—306

employees in food services, 54—55

executive compensation, 77—79

executive summary of report. 422

linnily inconte. local and national, 494—495
firm cost of capital. 69—70

firm name change, 266—267

fixed and variable costs. 314—315

fixed-rate and adjustable-rate mortgage

applicants, 498—500

food services companies. l9—21

food services, employees, 54—55

food store and restaurant spending, 300—310
forecasting interest rates, 231—232

forecasting unemployment rate. 449—452

gentler and hiring. 132

gettder discrimination and salary, 272—273,

394—397

government data on Internet, 24—28

grade point average, 68—69

grocery sales. effect of price change and

product type on, 482—483

Home Depot stock prices on

Internet, 28—29

hospital stay, 107—108

household size, 36

income, personal, 73

index options, 302—303

inflation-protected bond, 307—308

insurance firms, pilot study, 196

interest rate forecasting, 231—232

interest rate, treasury bill. 435—436

Internet

consumer price index, 24—28

site usage ratings, 293—295

stock prices, 28—29

introduction to report, 422

inventory completion stages. 73—75

jokes in the workplace, 483—484

launching new product, 263—266

lawsuit settling, 132

logarithm, 45—46

logic analyzer manufacturing schedule,

163—164

lottery, 173

magazine ad cost, 349—357, 359, 368—371,

378—383

transl‘onnation and interpretation,

386—388

market efficiency, 139

market segmentation. 513—516

market volatility before and after crash, 103

mergers, oil and gas companies, 299

microprocessor chip production, 256—257

microprocessor, high- and low-speed,

174—175

Microsoft quarterly revenue, 437—447

misrepresentation, adjusting for, 70

momentum in the stock market,

300—301, 321

mortgage applicants, fixed-rate and

adjustable-rate, 498—500

mortgage interest rates, 36—37

mortgage rates and fees, 299—300

name change of firm, 266—267

number of orders as binomial, 159—161

Olympic sponsorship and market value,

254—255

optimizing yield of production, 388—390

option, index, 302—303

order filling time, 238

paper. controlling the average thickness,

225—226

personal incomes, 73

poll, election, 175—176

populations of states, 44—46

portfolio performance uncertainty, 109

power plant risk assessment. 139

price of typical suit in department store,

stratified sampling. 207—208

pricing formula for customer inquiries,

422—426

product launch and pilot project, 143—144

production cost, 308—309

production limits, 256—257

production quality, 204

production variability, 130—131

production yield optimization, 388—390

productivity comparison. 273

productivity. telemarketing, 109

profit under various economic scenarios, 156

purchase order quality. 535—536

quality control

detergent, 530—533

picture scan, 100—101

problems categorized by cause, 511—512

production, 204

supplier, 468—480

rebate and price, 228-229

references in report, 424

report on quick pricing formula for customer

inquiries, 422—426

retail sales growth and seasonal variation,

433—435

risk and return evaluation, 157—158

risk assessment for a large power plant, 139

risky project. 173

salary, 107

gender discrimination, 272—273, 394—397

sales attd employees. 304—306

sales manager performance, 36

sales, retail, 433—435

savings of new system, 236

service, food. employees, 54—55

settling a lawsuit, 132

shopper spending, 199

shopping trips, 202—203

software support, 140

starting salaries for business graduates,

39—40

state populations, 44—46

transformation, 45—46

stock market, 23

crash, 102—103

crash, drop at opening, 71—72

diversification, 105

momentum, 300—301
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Examples (Cont)

prices on Internet, 28—29

random walk, 431

variation, 100—105

stock price gains, 41—43

suit price, stratified sampling, 207—208

survey, consumer, stratified sample,

206—207

system in control, 268

telemarketing productivity, 109

telephone calls, number of, 177

territory and sales, 315—316

travel costs, 237

treasury bill interest rates, 435-436

unemployment rate forecasting, 449—452

variable cost, 266

variable cost of production, 319

voting, 73

warehouse club and superstore sales growth,

431—433

warranty returns, 177

women in executive positions, 138—139

yen and US. dollars, cost uncertainty, 110

yield and temperature, 303—304

yield of chemical manufacturing process,

229—230

yield optimization, 388—390

yield-increasing additive, 253—254

Excel

Average, 66

weighted, 68

binomial probability, 163

chart, 293—295

chi-squared test, 515—516

confidence interval, 226

copying data from Internet, 27-29

correlation, 296

exponential probability, 178

histogram, 38—39

least-squares line, 311—312

linear regression, 321

median, 71

multiple regression, 353

one-way ANOVA, 477—478

Poisson probability, 177

prediction, 353

prediction line, 31 1—3 12

quality control chart, 532—533

random sample, 195

range, 107

regression, 321, 353

regression line, 311-312

scatterplot, 293—295

standard deviation, 97, 107

standard deviation for discrete random

variable, 157

variance, 107

weighted average, 68

Exchange rates, 341—342

Exclusive events, mutually, 134—135

Executive compensation, 77—79

revenue and return on equity, 407—408

sales and industry group, 413

Executive PayWatch Database, 52, 414

 

Executive positions, women in, 138—139

Executive summary of report, definition, 418

example. 422

Executives in large Seattle corporations, 114

Exemptions to the 1986 revision of the IRS

tax code, 63

Expected count for chi-squared test, 509

Expected table for chi-squared test, 513

Expected value (mean) of discrete random

variable, 156

Expense ratio and rate of return for mutual

funds, 336

Experience, adjustment to see impact of gender

on salary, 394—397

Experiment, random, 127

Explained variation (R2), 317; see also

Coefficient of determination

Exploring data, 5—6

bivariate, 292—310

multivariate, 378—381

reporting, 419

Exponential distribution, 177—178

Excel, 178

Exponential growth and logarithm

transformation, 441

Exponential growth, warehouse club and

superstore sales, 431-433

Extrapolation, bivariate data, 327

Extremes, 76—80

F

F statistic, ANOVA, definition, 468

one-way ANOVA, 471—472

F table, 472—476, 589—592

F test, ANOVA, 468

multiple regression, 349, 358—368, 375

one-way ANOVA, 470—478

Facebook, 294—295

Factor, third, hidden, 328—329

Factorial ANOVA design, 467

Failure, semiconductor chip, 184

TV system, 185

Fair Isaac, 9

Falcon Fraud Manager, 9

False alarm rate in quality control, 527

Fast-food restaurant, 190

Federal Reserve Board, 435

Fedstats Internet government data, 25—26

Fee, mortgage, 88~89

Finite—population correction factor,

definition, 203

Firm cost of capital, 69—70

Firm ownership change, 282—283

Five-number summary, definition, 76

Fixed and variable costs, 314—315

Fixed-rate and adjustable-rate mortgage

applicants, 498—500

Food companies, revenue, 60

Food service employees, 54—55

Food service profits, 19—21

Food store and restaurant spending, 309—310

Food, calorie content, 279

light, sales, 91

Food-processing equipment, 407-408

Index

Ford Motor Company, earnings, 148

Forecast; see also Time series

believability, 445

cost structure, 348

dependability, 430

interest rates, 231—232, 430

restaurant, 461

sales, 348, 429

seasonalized trend, 442—447

seasonally adjusted, 441

time-series, 430

treasury bill interest rates, 214—215

unemployment rate using AR process, 449—452

Formula

average, 66

binomial mean and standard deviation, 161

binomial probabilities, 162

binomial proportion, 159

chi-squared statistic, 508

coefficient of variation, 108

conditional probability, 137

correlation coefficient, 296—297

expected value, discrete random

variable, 156

least-squares regression line, 313

mean, 66

discrete random variable, 156

median rank, 70

nonparametric two-sample test statistic, 497

normal distribution, 40

odds, 129

one-sided confidence interval, 235

one-way ANOVA, between-sample

variability, 471—472

F statistic, 472

grand average, 471

within-sample variability, 472

Poisson probability, 177

population standard deviation, 106

prediction interval, 237

rank of median, 70

ranks of quartiles, 76

regression line, 313

relative frequency, 130

sample average, 66

sample standard deviation, 106

stande deviation of the average, 201

standard deviation

discrete random variable, 157

population, 106

sample, 97, 106

standard error

average, 201

average difference for one-way

ANOVA, 479

for prediction, 237

intercept, 319

new bivariate observation, 324

of the difference, 271

predicted mean Y given X. 325

regression coefficient, 318 I

staudnrtl error of estimate for biVal'1

data, 317

stratified sample, 206

ate

Index

standardized multiple regression

coefficient, 370

straight line, 312

stratified sample, average, 206

standard error, 206

r statistic, 257

weighted average, 68

Fortune, 55. 73. 86, X8, 113, 120, 198, 214, 285

374, 409, 503

Frame, sampling, 191

Fraud detection, 9

Freedom, degrees of, 96

Frequency, relative, 130

Frequentist tnorrBuyesian) illlr‘thSIS —

FTSE stock rlrur'ket index, 342—343: 132 133

410—412

Function, cumulative distribution, 80—83

Fund, clowd-end. 333

Funeral costs, 62

Futures and options, hedging with, 348

G

Gallup poll, 153, 508

Gambling casino, 152

Game show, television, 126, 152

Gasoline price, 339

Gender

hiring and, 132

indicator variable, 393

salary discrimination, 251—252, 272—273

347—348, 394—397, 505 ’

adjusted for experience, 394—397

General Accounting Office, 281

Gilje, S., 64

Gitlow, H., 428, 524

Given (conditional probability), 136—138

Global stock market index, 342—343

multiple regression, 410—412

Glossary, 597—603

GNP, 383

Gold coin, 337~338

Goldman Sachs, 299

Google, 25, 36, 293—294

Gore, A., revised votes in Florida presidential

election, 336-J37

Gossett, W.S., 221, 257

Government (lillll. Internet. 24—28

(“11th point average. oil—(i9

Graduates, shining szrlurim. 3‘1—40

Gnrrnl average for one-way ANOVA 471
Greek government and labor costs 4‘70

Greene. MN. 9
. .-

Grocery sulcq. effect of price change and product

type. 482—483

Group error rate, 479

Growth

loguritlnn transformation and exponential

growth, 441

market, 429—430

retail sales, 433—435

arehouse club and Su 1:

W

pelS ore sales,

uilt and innocence and hypothesis

testing, 251

H

Hang Seng stock market index, 342—343

410412
,

Health care profits, 85

health care reform poll, 226—228

Hedging. futures ttntl options, 348

Help-wanted advertising, 462

Hens. '13. 420

two-sample unpaired, 496—500

Wilcoxon rank-sum, 497

one-sided, 262—267

criterion, 263

percentages, chi-squared, 509—5 1 2

p-value, 261—262

population mean, 252—258

qualitative data, chi-squared, 507—522

quality control, 527

R2 test ll“ text), multiple regression, 349

358—368. 375
’

regression coefficient, bivariate, 319—324

multivariate, 368—369

relationship in bivariate data, 319—324

reporting, 419

result, 250—251

sign test, 492—495

I test, 257—258

correlation, 320

multiple, 479

multiple regression coefficient, 349,

368—369

new observation, 267—268

one-sided, 262—267

regression, bivariate, 319—324

two-sample paired, 268—270

two-sample unpaired, 270—273

test level, 260—261

two-sample. 268—273

nonparametric, 495—500

two-sided, 252

type I and type II errors, 258—259

Wilcoxon rank-sum, 497

Hypothesis

alternative, 250

Heteroskedasticity (une u ' ' 'a1 van b1

Hettich. S., 13 q a I It”) 304

Highly significant, 261

Hiring and compensation, 417—418

Hiring and gender, 132

Histogram, 35—64

definition, 37

Excel, 38—39

relationship to bar chart, 39—40

stem-and-leaf, 54—55

Hoaglin, DC, 50, 76—77, 327

Home Depot stock prices on Internet, 28—29

Horsky, D., 267

Hospital heart charges, 60—61

Hospital stay duration, 107—108

Hotel room price, 117

Household size, 36

Housing starts, seasonally adjusted, 439

Housing values, 88

Housing, Federal Oversight Office, 88

Hull". D., 417

Human resources, 185

employee database, 31

Hypothesis testing, 249—287

assumptions required, 259—260

binomial, 256

burden of proof, 250

chi-squared, 507—522
definition 250

equality of percentages 509—512 “on

I ,
randomne

independence, 512—516
ml“ 250 SS Of' 260

confidence interval method, 252—257 rlistiarCh 250
one-sided, 264

I

correlation, 320
I

definition, 7, 249

efficient, 492

errors, type I and type II, 258—259

I (integrated) process in time series, 453—454

Idea used in report. reference, 420

Idealized population, 204
F test

In control, 525; see also ualit

453 2 Income. 60‘ 62 Q y control

Iperegression R t t - I

358—368, 375 ( es )' 349’ fam‘ly’ 10°“ and natlonal, 494L495
personal, 73

Independence in bivariate data, 320

Independence of qualitative variables,

chi-squared test, 512—516

Independent events, 138—139
.

intersection rule for, 139Manmwmtney, 497
Index options, 302—303

mean, 252—258
' i i I

mean of Y with bivariate data, 325—326 Indicatggzngggle m mumple regreSSion,median, 492—495

multiple regression, 349, 358—369

one-sided, 369

regression coefficient, 368—369

new observation, 267—268

bivariate data, 324—325

nonparametrics, Mann-Whitney, 497

median, 492—495

' one-way ANOVA, 470—478

independence of qualitative variables,

chi-squared, 512—516

interpretation, 258—262

level, 260—261

baseline category, 393

lnduslriul and Labor It’r'lrllimrx Review, 285

Industry group, executive compensation and

sales, 413

Inference, statistical, 187—287; see also

Confidence interval; Hypothesis testing

definition, 220

Inflation-protected bond, 307—308

‘
—
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-tv,

612

Initial public offering, 88

In

In

In

nocence and guilt and hypothesis testing, 251

surance firms, pilot study, 196

tegrated (1) process in time series, 453—454

Intel quarterly revenue, 459

Interaction in multiple regression, 389—393

predicting sales from miles and contacts, 390

Intercept, 312; see also Regression analysis

may not be meaningful, 328

multiple regression, 348

standard error of, 319

Interest rate, 414

Box-Jenkins analysis, 463

corporate bond, 47

forecasting, 231—232, 430

mortgage, 36—37

treasury bill, 214—215, 435—436

Box-Jenkins analysis, 463

International bond, 119—120

International exchange rates, 341-342

International stock market index, 342—343,

410—412

International taxation, 85—86, 118—1 19

Internet

I

advertising, 293—294

data source, 24—29

Excel, copying data to, 27—29

government data, 24—28

reference in report, 420

site usage ratings, 293—295

stock prices, 28—29

ntersection of two events, 134—135

independent events, 139

mutually exclusive events, 134—135

Intervention, predicting, 327—328

Interview, customer, 182

Introduction to report, 418—419

example, 422

Inventory completion stages, 73—75

Inventory system, just-in-time, 190

Investment; see also Stock market

CREF, 58—59

investment banker, 299, 333

socially aware fund, 281

Invoice, quality, 540

spot-check, 190

1P0 (initial public offering of stock), 152

Irregular component of time series, 436

IRS tax code, special exemptions to 1986

revision, 63

J
Jacobe, D., 508

Japan and quality control, 524

Japanese yen and US. dollars cost

uncertainty, 110

Jasen, G., 96, 243

Jenkins, G.M., 448

Jitter in scatterplot, 299—300

Job applicants, 185

Johnson, N.L., 385

Joint probability table, 145

Jokes in the workplace, 483—484

Journal of Advertising Research, 255

Journal of Economic Perspectives, 119

Jubak, J., 420

Just-in—time inventory system, 190

K

Kinkead, G., 409

Kirby, G.H., 489

Kish, L., 203, 208

Kleiner, B., 299, 378

Kmenta, J., 392

Knight Ridder, 153

Kotz, S., 385

Kuh, E., 372

Kuiper, S., 422

L

Labor cost and employee stock ownership, 280

Labor Statistics, Bureau of, 26—28

Landmark summaries, 65—93

Large numbers, law of, 130—131

Larger, significantly, 262; see also One-sided

hypothesis test

Launching new product, 278

Law of large numbers, 130-131

Lawsuit, settling, 132

Layout size, 422

Leap, TL, 484

Lease, oil, option value, case, 186

Leasing and taxes, 427

Least-significant—difference test in one-way

ANOVA, 479—480

Least-squares regression line, 312—313

Excel, 311—312

Level

confidence, 220, 222, 228—230

significance, in hypothesis test, 260—261

Lewis, T., 50

Lichtenberg, F., 285

Lie-detecting equipment, 504

Lifetime track record and confidence interval, 235

Limit

central limit theorem, 196—200

control, 526—527

production, 256—257

Line

least-squares regression, 312—313

number line, 36

straight, 310—315

Linear model, bivariate data, 317—318

multiple regression, 357

Linear regression analysis, 310, 347—416

Excel, 321, 353

Linear relationship in bivariate data, 297-299

Lipper, 333

Liquidity in financial markets, 420

List of numbers, 35

Litvack, D.S., 483

Live, 294—295

Loan fee, mortgage, 88—89

Location, restaurant, 150

Logarithm, 304—306

common, 45

exponential growth, 441

interaction and, 390—393

Index

interpretation, 46

multiple regression, 384—388

natural, 45

transformation, 45—46

multiple regression, 380—383

warehouse club and superstore sales growth,

431—433

Logic analyzer manufacturing schedule,

163—164

Logistic regression, 392

Logit regression, 392

Lognormal distribution, 385

Long-term trend in time series, 436, 441

Lottery, 173

Louis Harris & Associates, 519

M

MA process in time series, 450—451

Machine learning, 10

Magazine ad cost, 349—357, 359, 368—371,

378—383

transformation and interpretation, 386—388

Mailing, catalog, 184, 339-340

Maintenance cost, 332

Malkiel, B.G., 301

Mallows Cp statistic, 377

Mamishev, A.V., 422

Managers, regional sales, performance, 36

Mann-Whitney U—test, 497

MANOVA (multivariate analysis of variance),

481

Manufacturing; see also Production

process, chemical yield, 229-230

schedule, logic analyzer, 163—164

variation, 73

Margin of error, 222, 227, 242

Market; see also Stock market

capitalization and CEO salary, 338

efficiency, 139, 301

growth, 429—430

response to stock buy-back

announcement, 58

segmentation, 513—516

survey, 417

value and Olympic sponsorship, 254—255

value, predicting from sales, employees,

and assets, 373—376

volatility before and after crash, 103

Marketing study, 468

Marketing survey, 280

Martha Stewart Living, 354

Materials, defective raw, 132

Mathematical model for time series,

definition, 430

Matrix, conclation, 372—374, 378—379, 383—384

Mattel quarterly sales, 459

Mayer, E., 400

McDonald’s stock, 335

Mean; see also Average

binomial distribution, 161

bivariate data, for Y given X, 325—326

confidence interval for, 220—229

definition, 66

discrete random variable, 156

Index

hypothesis test, 252—258

population and sample, 66—67

predicted, hypothesis test, 325—326

Median, 70—73

definition, 70

Excel, 71

nonparametric sign test, 492495

rank, 70

Medical care, prescription drug prices, 63

Medicare, 107—108

Memory chip, 540

Memory, lack of for exponential

distribution, 178

Menasha Corporation, 245

Mercer, W.M., 78

Merger, 333

/ Merger deals and value, oil and gas

companies, 299

Menick, A., 9

Metcalf, CE, 119

Methods section of report, analysis and,

418—419

Meyers-Levy, J., 489

Microprocessor, chip production, 256—257

failure, 184

high- and low-speed, 174—175

Microsoft, 195

quarterly revenue, 437—447

stock and international stock market,

342—343

multiple regression, 410—412

Miller, J.E., 422

Mine, rate of return, 244

Mining data, 8—14

Mishra, R., 153

Misrepresentation, adjusting for, 70

Misspecification in multiple regression, 371,

377—384

Miyazaki, A.D., 255

Mode, 73—75

definition, 73

Model

linear model for bivariate data, 317—318

linear model for multiple regression, 357

misspecil'rcution in multiple regression, 371

377—384

nonlinear model in multiple regression, 377

parameters, 6

time—series, 430

Modeling data, 6

reporting, 419

Modified sample size for nonparametric sign

test, 492

Momentum and the stock market, 300—301, 321

Morgan, AG, 255

Mortgage

)

fixed-rare and adjustable-rate applicants,

498—500

interest rates, 36—37

interest rates and fees, 299—300

loan rec, 88—89

Mostcller, F.. 50, 76. 327

Motion, iii-store display. 243

Molivution and advertising. 489

Moving average, 437—438

Moving-average process for time series,

450—451

MSN, 293, 420

Multicollincurity in multiple regression,

371—375

Multiple regression, 347—416

adjusting for variables, 37]

all subsets, 377

assumptions, 357—358

clustering, 377

coefficient, 349—354

coefficient of determination (R2), 349,

356—357, 375

confidence interval for regression

coefficient, 368

constant term, 348

controlling for variables, 371

correlation coefficient and regression

coefficient, 370—371

definition, 347

diagnostic plot, 378—383

Excel, 353

F test or R2 test, 349, 358—368, 375

hypothesis testing, 358—369

indicator variable, 392—397

input data, 348—349

interaction, 389—393

intercept, 348

interpretation, 348—371

linear model, 357

model misspecification, 371, 377—384

multicollinearity, 371—375

nonlinear model, 377—378

nonlinear relationship, 379, 384—392

one-sided hypothesis test, 369

outlier, 377, 379

population parameters and sample statistics

357—358

prediction equation, 348

prediction error, 349, 354—355

prioritizing the X variables, 376

problems with, 371—384

qualitative variable, 392—397

R2, 349, 356—357

testing, 349, 358—368, 375

regression coefficient, 348

interpretation, 349—354

t test, 349

regression equation, 348

residual, 349

results, 348—349

standard error of estimate, 349, 355—356

standardized regression coefficient, V

369—370

statistical inference, 357—369

stepwise variable selection, 377

t test for regression coefficient, 349

table of results, 350

time series, 377

percent changes, 381—384

transformation, 380—388

consistency guideline, 384

interpretation, 384—388

unequal variability, 377—378

variable selection, 371, 375—377

Multiple t tests, 467, 479

Multiplying data by a constant, 109—110

Multivariate ANOVA, 481

Multivariate data, 20—21; see also

Multiple regression

exploring, 378—381

Murphy, D., 414, 420

Mutual fund; .see also Stock market

expense ratio and rate of return, 336

rate of return, 113—1 14

socially aware, 281

Mutually exclusive events, 134—135

conditional probability, 138

Intersection rule, 135

union rule, 135

Mysimon.com, 242

N

Nalebuff, B., 126

Name change of firm, 266—267

Natural logarithm, 45

Neighborhood clustering, 10—11

Nelson, CR, 448

Neural network, 10

New observation, 237—238

bivariate data, 324—325

testing, 267—268

New York Times, 63

Newspaper, waste, 244—245

Nielsen, 294

Nominal qualitative data, 23

Nondiversifiable risk, 335

Nonlinear model in multiple regression,

377—378

Nonlinear regression, 384

Nonlinear relationship, 326—327

and correlation, 296

bivariate data, 301—304

multiple regression, 379, 384—392

Nonparametric hypothesis testing, 491—506

advantages, 492

binomial distribution, 491

definition, 491

disadvantage, 492

Mann-Whitney, 497

median, 492—495

ranks, 491

sign test, 492—495

differences, 495—496

two-sample, paired, 495—496

unpaired, 496—500

Nonresponse, 127

Nonstationary process, 453

Normal distribution, 164—173

binomial distribution, normal approximation

to, 173—176

central limit theorem, 196—200

confidence interval assumption, 232

definition, 40, 165

formula, 40

nonparametric methods for nonnormal

distributions, 491—506
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Normal distribution (Cont)

normal probability, 166—173

pmhahility calculation. Standardized

number, 166

randomness, 41—42

standard, loo—I70

standard deviation, interpretation, 99—100

standard normal distribution, 166—170

summarizing, 75

table, [67—170, 566—569

Not (complement of an event), 133-134

Null hypothesis, 250

Number line, 36

Numbers

law of large numbers, 130—131

list of, 35

random, 193-194, 570—571

(3

O'Connell, V., 337

Observation of random variable, 155

Observation, new, hypothesis test for, 267—268

Odds (probability), 129

OECD Revenue Statistics, 119

Off-price store, 488—489

()il (qu Gas Financial Journal, 299

Oil lease. option vrtluc, crrsc. 1116

Olympic sponsorship and ttirirkct vtrluc, 254—255

One-sided, confidence interval. 235—237

hypothesis test, 262—267

multiple regression cocfficient, 36‘)

using one-sided confidence interval, 264

prediction interval, 237—238

t test, 262—267

One-way ANOVA
(analysis of variance),

468—478

Opinion poll, 242, 507-508, 519

Oppenheim, A., 428, 524

Oppenheim, R., 428, 524

Optimization, 10

Optimizing yield of production, 388—390

Option, 180

hedging, 348

index option, 302—303

value of oil lease, case, 186

Or (union of events), 135—136

finding and from or (probability for

events), 136

finding or from and (probability for

events), 136

Order rates, 520

Order, filling time, 238

Orders, binomial number of, 159—161

Ordinal qualitative data, 22

nonparametric methods, 491—506

summary choice, 75

Organization of report, 418—421

Outcome, 128

Outlier, 498—499

and correlation, 296

bivariate, 308—309, 327

dealing with, 49—52

definition, 49, 77

multiple regression, 377, 379

Outline for report, 421

Oven temperature control, 541

Ownership change, 282—283

P

p-value, 261—262; see also Hypothesis testing

suspiciously large, 489

Pacific Northwest lireculr't-e, 120

Page views, Internet, 293—294

Paint, quality control, 150

Painting, Picasso, 400—401

Paired data

nonparametric sign test, 495—496

t test, 268—270

Paper, controlling the average thickness of,

225-226

production control, 348

Parade Magazine, 126

Parameter

bivariate data, 318

modeling, 6

multiple regression, 357—358

population, 191

Parametric methods, definition, 491

Pareto diagram, 525—526

Parsimonious model, 448

Partial correlation coefficient, 371

Patent expiration, 417

Pay raise, across—the—board, 114

PCMag, 32

PCWorld, 414, 420

PepsiCo quarterly sales, 460—461

Percentage

binomial proportion, 159

chi-squared hypothesis test for equality,

509—512

conditional population percentage, 512

percent change, 381-384

time series and multiple regression, 381—384

qualitative data summary, 508—509

quality control chart, 534—536

Percentile, 76—83

ranking, 80

Performance and value dissensus, 488

Performance

airline, on—time, 332—333

recommended stocks, 243

regional sales managers, 36

socially aware investment funds, 281

Perrachio, LA, 489

Personal communication in report, reference

for, 421

Personal incomes, 73

Peterson, R.A., 521

Pctrolcutrt and mining profits, 213—214

Pharmaceutical com
pany stock performance, 113

Phillips. M.M., 50

Picasso painting, 400—401

Picture scan quality control, 100-101

Pilot study, 196

insurance firms, 196

predicting success of product launch, 143—144

Plant, power, risk assessment, 139

Index

Plot

bivariate, 292—310

box plot, 77-80

cumulative distribution function. 80—83

detailed box plot, 77

diagnostic plot for multiple regression,

378—383

Excel, 293—295

control chart, 532—533

histogram, 38—39

histogram, 35—64

quality control, 526—536

scatterplot, 292—310

time series analysis, 430—436

Poisson distribution, 176—177

Excel, 177

relationship to exponential, 178

Poll, 242

election, 175—176, 182, 211, 216, 243,

278, 280

health care reform, 226-228

opinion, 507—508, 519

Pollutant, 280

Polynomial regression, 388—390

Popular Statistics, 354

Population of states. 44—46

economic activity and. 297—298

Population

definition, 190

idealized, 204

mean, 66—67

confidence interval for, 220—229

hypothesis test, 252—258

multiple regression, 357—358

parameter, 191

bivariate data, 318

multiple regression, 357—358

percentages. conditional, 512

standard deviation, 106

Portfolio; see also Stock market

asset allocation, 407

beta, 85—87

rate of return, 281—282

return, 281—282

uncertainty, 109

Pound exchange rate, 341—342

Power plant, risk assessment, 139

Prediction; see also Multiple regression;

Regression analysis; Time series

actual cost, 348

bivariate data, predicted value, 313

diagnostic plot for multiple regression,

378—383

dividends from sales of goods, 383—384

Excel, 311—312, 321, 353

intervention, 327—328

market value from sales, employees, and

assets, 373—376

multiple regression prediction equation, 348

multiple regression prediction errors, 349.

354—355

prediction interval, 237—238

regression, 310-329

prediction equation, 313

Index

sales from miles and contacts, with

interaction, 390

standard error for predicted mean Y

given X, 325

standard error for prediction, 237, 267

success of product launch from pilot project

143—144

time series analysis, 429—464

Prescription drug prices, 63

Price

computer processor, multiple regression, 401

gasoline, 339

grocery sales, res '
482—483 ponse to change in,

hotel room, 117

Picasso painting, 400—401

prescription drug, 63

profit and price, 413

quick formula for price, report, 422—426

rebate and price, 228—229

suit, stratified sampling, 207—208

tent, 401—402

Primary data, 24

Prime Institute, 506

Prioritizing the X variables in multiple

regression, 376

Probability, 125—154

area under the curve, 165

binomial, 162—164

Excel, 163

table, 572—579

conditional, 136—138

for mutually exclusive events, 138

control chart, 541—542

definition, 14, 129

distribution, 155

equally likely rule for theoretical, 131

exponential, 177—178

Excel, 178

joint probability table, 145

law of large numbers, 130—131

normal, 164—173

probability table, 167—170

word problem, 166

Poisson, 176—177

Excel, 177

relative frequency, 130

subjective, 132—133

table, binomial, 572—579

standard normal, 167—170

theoretical, 131

tree, 139—145

binomial distribution, 159—161

rules, 141

) unconditional, 136

ll)rohrt regression. 392

rocess (time-series) 430' s '
. . , , ee also T '

autoregressive (AR), 448—451 lme series
,g 9”]

' era 6
autOIL 1 Sb V6 “10”” av

Y

Box-Jenkins ARIMA, 448
integrated (I), 453—454

moving average (MA), 450—451

nonstationary, 453

random noise, 448

stationary, 453

Process control, 523—543; see also Qualit

control
y

causes of variation, 524—525

, statistical, 525

yield of chemical process, 229—230

Product launch, 8, 263—266, 278

pilot project predictin su
143—144 g ccess of,

Product reliability, 283—284, 505

Product testing, 418

IIOdUCt type effeCt 0“ '0‘:er salesg a

additional step, case, 345

bubble gum, 200

case, additional step, 345

quality, 415—416

waste. 64

cost, 308 —309

high-quality, 130—131

limits, 256-257

microprocessor, 256—257

optimizing yield, 388—390

process, 417

quality, 204; see also Quality control

case, 415—416

variable cost, 320

waste, case, 64

Productivity, 273

sales force, 504

telemarketing, 109

Profit

aerospace, 503—504

building materials, 503

economic scenario effect, 156

food services companies, 19—21

health care, 85

petroleum and mining firms, 213—214

price and, 413

Proportion, binomial, 159; see also Binomial'

Chi-squared tests for qualitative data ’

Puget Sound Business Journal, 61 139

Purchase order, filling out, 535—536

Purification step, case, 345

Purpose of report, 418

(2

Quadratic polynomial, 388

Qualitative data, 22—23

bivariate, 512—516

chi-squared hypothesis test, 507—522

multiple regression, 392—397

nominal, 23

ordinal, 22

summarizing. 508—509

Quality control, 7—8. 523—543

chart. 528—536

accounts receivable, 523

assignable cause of variation, 525

automatic transmission, 132, 211

automobile. parts, 343—344

wumurty repair, 282

ball bearings, 67—68

bubble gum, 200

catcgorizin r5' ’1“; p oblems by cause,

causes of variation, 524—525

control chart, 526—527

Excel, 532—533

cost and probability, 182

customer returns, 523

defect rate, 284—285

case, 153—154

defective items, 204, 512

Deming, W.E., 73, 208

fourteen points, 524

detergent, 281

false alarm rate, 527

hypothesis test, 527

microprocessor, 174—175, 184,

256—257

package weights, 523

paint, 150

paper thickness, 225—226

percent defective, 284—285

multiple regression, 409

percentage chart, 534—536

picture scan, 100—101

porcelain art, 268

process, 524—525

production, case, 415—416

R chart, 528—533

random cause of variation, 525

roller skate, 518

six sigma, 527

statistical activities, 527

statistical quality control, definition 523

supplier, 468—480 V

case, 12]

table of multipliers for and R chart

529—530, 596
,

varilagalitlysand high-quality production,

warranty repair, 177

X chart, 528—533

Quantitative data, 21—22

continuous, 21—22

discrete, 21

Quartile, 76

Question, wording and satisfaction, 520—521

Quick prrcrng formula, report, 422—426

Quoted text in report, reference, 420

R

chhart for quality control, 528—533

R (coefficient of determination)

adjusted, 375

bivariate data, 317

multiple regression, 349, 356—357-

testing, 358—368

table of critical values, 360—367, 581—588

Radio station formats, 62

Random cause of variation for quality

control, 525

Random digits table, 193—194, 570—571

Random experiment, 127

Random noise process for time series, 448
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Index
Index616

617

predicting market value from sales

employees and assets, 373—376

Restaurant, 277 ‘.

and food store spending, 309—310 I

productivity, 504fast-food. 19261

retail sales, growth and seasonal variation,
forecasting,

433—435' n, 150

..
lsz‘tifffction and question wording, 520—521

{65380222},321123??? 332—435
Emblems With' 32.6429 Retail sales, growth and seasonal variation.

Sample 513’ 189:1 96 ’regrésspn waft-101:2;
433—435

average of. 66Eb‘irziiiiletzciaiiiierval, 319, 368 seasonally adjusted, 433—435

logistic, 392

multiple regression, 347—416

nonlinear. 384

polynomial regression, 388—390

probit, 392

Random sample. 5, 192—196 .

confidence interval assumptron, 230

definition, 192

Excel, 195

hypothesis test assumption, 259

selecting, 192—195

stratified, 205—208

time series, 430, 448

Random variable. 155—186

Self-test solutions to selected problems and
database exercises, 551—563

Seligman. D., 285

Semiconductor: see also Microprocessor

chip failures, 184

Separate regressions, 397

Service, food, employees, 54—55

Set, data. 19

Settling a lawsuit, 132

Stage of completion of inventory, 73—75

Standard & Poor’s stock market index, 102, 301

Standard deviation, 96—107

binomial distribution, 16]

discrete random variable, 157

Excel, 157

Excel, 97, 107

interpretation, 98—106

normal distribution, interpretation, 99—100

bias, 190
Sexist jokes in the work lac 483—484

I ' 106

. t st rate; Stock market
, , ,

I P 9v
POPu 3‘10“,

I ,
multiple regression. 348 Retum’,rate Of’ see. alszolgegsation and revenue.

def'mt‘m" 190
Sheet Sled 0011 Size. 244

risk of discrete random variable, 157

bmomlal’ 158—164
one-sided testing. 369

eqmty’ execuuve p

EXCEL 195
SheWhart, W-A., 528

sample, 97, 106

continuouss 156
standard 6501-, 318

407—408 8

framev 191
Shoe, 216—217

standard deviation of the average, 201

definition, 155
- d 369—370

risk and return. 157-15
mean, 65

discrete 156—158
Stmidwd‘ije9’324 349 368 369 Stock market variation, 100—105

'
testing, - a t ‘ astandard deviation, 157

exponential, 177—178

mean, 156

normal, 164—173

observation, 155

Poisson, 176—177

standard deviation. 157

Random walk, 453—454

stock prices, 301, 431

Randomness and normal distribution, 41-42

Range, 37, 107-108

Shopper spending, 199

Shopping trips, 202—203

Sltuflling the population, sampling by, 195

Sick leave, 281

Siegel, AR, 420, 424

Siege], C.H., 422

Sign test, nonparametric, for median and paired

data, 492—495

table of ranks, 493—494, 593—594

Significance level, 260—261

highly significant, 261

random, 5, 192—196

representative, 190—191

sample space, 127—128

stock market crash, 102—103

Standard error, 200—205

adjusted, 203

average, standard error of, 201

binomial, 204

difference, 271

one-way ANOVA, 479

intercept, 319

new observation, 237, 267

bivariate data, 324

. . .
y

seasonally adtusted tlme‘SeIleS iOICCaSt, RetulllS under Wdllallt . 7'

atate regreSSlonS, Revenue change for Cosmetlcs flmls,
sep

I Revenue sampling distribution, 196—197Stangard'ei-roda: 63:1?a3ti7 Disney. 458—459 .
1varra e , —

of average, 220—221multiple regression, 349, 355—356 food companies, 60 Size, 191

transformation, 385 Intel, 459

modified for non arametric si ti test, 492

. . . f 317_326 Microsoft. quarterly, 437—447 .
percentage Champs“ gStatlsgczl lgzirence, Revision of the IRS tax code, specral

weig te .

standard deviation of, 97, 106

_ . _ . . _ 4 exemptions. 63 _

statistic, 191

Relationshagénfgtganate data. 291 3 5 RiSk; see also standard deviation

linear, -

Excel, 107

Rank, 22

definition, 70

median, 70

nonparametric methods, 491

percentile, 80

quartiles, 76

table of ranks for sign test, 493—494,

593—594

Wilcoxon rank-sum test, 497

Rasmussen Reports, 226—228

Rate of return; see also Interest rate; Stock

market

expense ratio for mutual funds, 336

mine, 244

natural resources mutual funds, 113-114

portfolio, 281—282

Ratio-to-moving-average method for time

series, 436

Raw materials, defective, 132

Reach, Internet, 294

Reaction to advertising, 269—270

Real estate development decision, 182

Rebate, 228—229

processing quality, 538

Recalling advertisement, 161—162

Reference in report, 420—421, 424

Reference value in hypothesis testing, 252 .

Regression analysis; see also Multiple regressron

adjusting, 316

ANOVA and, 487

bivariate data, 310—329

coefficient of determination (R2), 317. 349,

356—368

constant term. 313 ‘

diagnostic plot for multiple regressron,

378—383

Excel, 311—312, 321, 349—354

least-squares regression line, 312—313

linear regression, definition. 310

nonlinear, 326—327

testing, 319—324

Relative frequency, 130

Reliability of product. 283—284, 505

Replacement, sampling with and wrthout, 191

Report on quick pricing formula for customer

diversifiable, 335

nondiversifiable, 335

power plant, 139

return and risk, 157—158

risky project or lottery, 173

standard deviation of discrete random

inquiries, 422—426

Report writing, 417—428

analysis and methods section, 418—419,

422—424

appendix, 421, 424—425

audience, 418, 421

conclusion and summary, 418, 420, 424

design, 419

dictionary, 421

estimates, 419

executive summary, 418—419, 422

exploration, 419

hints and tips, 421—422

hypothesis testing, 419

Internet reference, 420

introduction, 418—419, 422

modeling, 419

organization, 418—421

outline, 421

reference, 420—421. 424

Internet, 420

table of contents, 418

thesaurus, 421—422

title page, 418

Representative sample, 190—191

Research hypothesis, 250

Residual

bivariate data, 313

multiple regression, 349, 378

Resources, human. 185

employee database, 545

Response time, computer, 402

Response to stock buy-back

announcements, 58

variable, 157

Robust estimator, 75—76

Roller skate, 518

Rowing machine, 513-516

Rubenstein, M., 303

5

Salary, 107; see also Compensation

business graduates. 39—40

business intelligence analyst, 242

CEO and market capitalization. 338

CEO with sales and ROE. 404—407

charitable organization president, 339—340

gender discrimination, 251—252, 272—273,

347—348, 394—397, 505

adjusting for experience, 394—397

VP of information technology, 242

Sales and employees, 304—306

Sales display motion, 243

Sales

Amazon, 459—460

confiact, 245

executive compensation and industry

group, 413

executive compensation and return on

equity, 407—408

' ‘ts in . 348. 429

egffect of price change and pi'OdUCt

type, 482—483

light foods, 91

Mattel, 459

PepsiCo. 460—461 ‘ 36

performance of sales managers. 384

predicting dividends front. 383—

bivariate data, 318

multiple regression, 357—358

stratified random, 205—208

systematic, 208—209

with and without replacement. 191

Satellite, communications, 149

Satisfaction

cruise, 216

question wording and, 520—521

Saving, spending and age, 508

Savings of new system, 236

Scatterplot, 292—310

definition, 292

Excel, 293—295

jitter in, 299—300

Schall, L.D., 427

Schedule

construction, 149

logic analyzer manufacturing, 163—164

Scheuk-Hoppé, K.R., 420

Scotia Waterous, 299

Seasonal adjustment, 439-441

Seasonal component, 436

Seasonal index, 438—439

Seasonal variation of retail sales, 433—435
Seasonulily and ARlMA. 455

Seasonnlired trend provides forecast. 442—447
Seasonally adjusted forecast. 441

Seasonally adjusted retail sales. 433—435
Seattle corporations, number of executives. 114
Seal/{e "limes. 43. 62, 64, 89. l26. l53. 305.

338. 406

Sober. O.A.F.. 377

Secondary data. definition. 24
Securities and Exchange Commission. 437
Segmentation. market. 513—516
Selection of variables in multiple regression.

371. 375—377

all subsets, 377

stepwise, 377

p-value, 261—262

significantly larger, 262

significantly smaller, 262

very highly significant, 261

Significant statistically, 250, 257, 260—261

predicted mean Y with bivariate data, 325

prediction, 237, 267

regression coefficient, 318

slope coefficient. 318

standard error of average, 201

standard error of estimate, multipleSimple random sample. 192

Simulated AR process for unemployment rate,

451—452

Six sigma, quality control, 527

Skewed distribution, 43—46

summarizing, 75—76

trouble with, 45

Skyline Technologies, 424

Slope of straight line, 312; see also Regression

analysis

standard error of, 318

Smaller, significantly, 262; see also One-sided

regression. 349, 355—356

regression, 315-317

transformation, 385

stratified sample, 206

Standard normal distribution, 166—170

Standardized multiple regression coefficient,

definition, 370

Standardized number 2 for normal probability

calculation, 166

State of statistical control, 525

State populations, 44—46

hypothesis test

Smeltzer, L.R., 484

Smith, H., 377, 384

Snedecor, G.W., 271

Socially aware investment fund, 281

Software companies, CEO compensation,

50—52

Software support, 140

Solutions to selected problems and database

exercises, 551-563

Sophistication of consumer, 206—207

Sources of variation for one-way ANOVA,

470—472

SPSOO stock market index, 342—343, 410—412

Space. sample, 127—128

Spending

consumer, 67—68, 70

food store and restaurant, 309—310

saving and age, 508

shopper, 199

Spot-checking against invoice, 190

Spread, 95; see also Standard deviation

Spurious correlation, 309

transforming, 45—46

State taxes, 87

States, alphabetical order, 22

Stationary process, 453

Statistic

bivariate data. 318

chi-squared, 507—508

F statistic, 472

multiple regression, 357—358

sample, 191

sampling distribution of, 196—197

standard error of, 200—205

I statistic, 257

test statistic, 257

Statistical control, 525; see also Quality control

Statistical inference, 187—287; see also

Confidence interval; Hypothesis testing

ANOVA, 467—490

chi-squared, 507—522

confidence intervals, 219—247

definition, 220

hypothesis testing, 249—287

nonparametric methods, 491—506

random sample, 192—196
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Statistical inference (Cont)

regression, 317—326

multiple regression, 357—369

Statistical process control, 525', see also Quality

control

Statistical quality control, 523—543; see also

Quality control

Statistical significance, 250, 257, 260—261;

see also Hypothesis testing

Statistically detectable, 260

Statistics, 3—5', see also Statistic

basic activities, 5—8, 524

decision-making, 4

definition, 4

difficulty of, 4

management and, 5

Popular Statistics, 354

why, 3—4

StatPad, 424

Steel coil size, sheet, 244

Stem-and-leaf histogram, 54—55

Stepwise variable selection in multiple

regression, 377

Stock change confidence interval, 243

Stock market

active issues, 58—59

beta, 85—87, 335

crash of 1987, 519

drop at opening, 71—72

standard deviation, 102—103

diversification, 105

Dow Jones Industrial Average, 33—34

initial public offering, 88, 152

McDonald’s, 335

momentum, 300—301, 321

ownership and unit labor cost, 280

performance of recommended, 243

price gains, 41—43

prices on Intemet, 28—29

random walk, 301, 431

response to buy-back announcements, 58

variation in returns, 100—105

Stock-up item and grocery sales, 482—483

Straight line, 310-315; see also Regression

analysis

Stratified random sample, 205—208

Stress and lie-detecting equipment, 283, 504

Strike vote, union, 184

Structure, data, 19-34

Student (W.S. Gossett), 221, 257

Student‘s t test, 257—258', see also Hypothesis

testing; ttest

Study

before/after, 269—270

designing, 5

pilot, 196

Subjective probability, 132-133

Subprocess, 525; see also Quality control

Subsets, all, in multiple regression, 377

Suit price, stratified sampling, 207—208

Suit, law, 132

Sum, distribution of (central limit theorem),

196—200

Summarization, 65

 

Summary

choosing, 75—76

conclusion and summary of report, 418,

420, 424

executive summary of report, 418—419, 422

five-number, 76

landmark, 65—93

normal distribution, 75

qualitative data, 508—509

skewed distribution, 75—76

Super Bowl advertising cost, 337

Supermarket policy violations, 212

Supplier quality, 468—480

case, 121

Support, software, 140

Survey

catalog, case, 246—247

consumer, 285

stratified sample, 206—207

customer, 243—244

market, 417

marketing, 280

saving, case, 218

Suspicious customer, case of, 92—93

Sweepstakes probability, 126

Swyngedouw, P., 267

System downtime, 181

System in control, 268; see also Quality control

Systematic sample, 208—209

T

t test, 257—258

critical t value, 257

multiple regression coefficient, 349,

368—369

multiple testing, problem with, 479

new observation, 267—268

one-sided, 262—267

paired two-sample, 268—270

regression coefficient, 319—324, 349

t distribution, 224

t statistic, 257

t table, 580—581

unpaired two-sample, 270-273

Table of contents of report, 418

Table

binomial probability, 572-579

chi-squared, 509—510, 594—595

F, 472-476, 589—592

normal probability, 167—170. 566—569

quality control (7 and R charts),

529-530, 596

R2, 360—367, 581-588

random digits, 193—194, 570—571

ranks for sign test, 493—494, 593—594

t, 222—224, 580—581

Taxes

international, 119

leasing and, 427

municipal bond, 58

special exemptions, 63

state, 87

value-added, 85—86

World Taxpayers Association, 86

Index

Telemarketing productivity, 109

Telephone, 32

call, 151, 177

length, 487

Television game show, 126

Temperature

baking oven, 541

defects and, 343—344

yield and, 303—304, 388—390

Tent prices, 401—402

Territory and sales, 315—316, 336

Test statistic, 257

Testing, hypothesis, 249-287; see also

Hypothesis testing

Texas Transportation Institute, 116

Theme park admission price, 115—116

Theorem, central limit, 196—200

Theoretical probability, 131

Thesaurus and report writing, 421—422

Third factor, hidden, 328—329

Thomson Reuters, 308

Three-way ANOVA,
481

Time series, 23, 429—464

autoregressive (AR) process, 448—451

autoregressive integrated moving-average

(ARIMA) process, 454-455

autoregressive moving-average (ARMA)

process. 451—453

Bochnkins ARIMA
analysis, 430, 445—455

cyclic component, 436

data, definition, 23

forecast, 430

integrated (1) process, 453-454

irregular component, 436

long-term trend, 436

management and. 429—430

model, 430

moving-average (MA) process, 450-451

multiple regression, 377

percent changes. 381—384

ordering of observations, importance of, 431

overview, 430—436

process, 430

random noise process, 448

random sample and, 430, 448

ratio-to-moving-averag
e method, 436

seasonal adjustment, 439—441

seasonal component, 436

trend-seasonal analysis, 430, 436—447

Time until order is filled, 238

TIPS (Treasury Inflation-Protected

Securities), 308

Title page of report, 418

Toothpaste, 150

Total costs and units produced, 110

Total preserved by average. 67

Track record and confidence interval, 235

Tractor manufacturing quality, 537

Traffic congestion cost, 115—1 16

Transformation, 45; see also Logarithm

exponential growth and logarithm, 441

warrehouse club and superstore sales,

431—433

magazine ad cost, 386-388

Index

multiple regression, 380—388

consistency guideline, 384

interpretation, 384—388

state populations, 45—46

unequal variability, 304—306, 468

Transmission, automatic, 21 l

defective, 537

Transportation Department, US, 333

Transportation Institute, Texas, 116

Travel cost, 237

Treasury bill interest rate, 435—436, 463

forecast, 214—215 -

Treasury bonds, 307—308

Tree

binomial distribution, 159—161

decision, 140

probability, 139—145

Treible, J., 153

Trend in time series; see also Time series

long-term, 436

seasonally adjusted forecast, 441

trend-seasonal analysis, 430, 441

Trend-seasonal analysis of time series, 436—447

Trip, shopping, 202—203

Tukey, .l.W., 50, 76, 327

Tukey, P.A., 299, 378

TV

advertisements, case, 286—287

advertising cost and market share, 337

game show, 152

system failure, I85

Two-sample, hypothesis test and confidence

interval, 268—273

nonparametric hypothesis test, 495—500

TWO-Slded hypothesis test, 252

Two-way ANOVA, 468, 480—481

Type I and type II errors in hypothesis testing

258—259 ,

Typical values, 37, 65—93

U

Unbiased estimator, 191

Uncertainty, 95; see also Risk; Standard

deviation

costs in Japanese yen and US. dollars, 110

portfolio performance, 109

Unconditional probability, 136

Unemployment rate, forecast, 449—452

multiple regression by state, 403—404

Unequal variability; see also Transformation

bivariate data, 304—306, 327

multiple regression, 377—379

one-way ANOVA, 468

transforming, 468

Union (or) of two events, 135—136

Union strike vote, 184

Unit, elementary, 19, 191

Univariate data, 19—20

Unpaired I test, 270—273

Unpaired two-sample test, nonparametric, 496—500

USA Today. 153

Users, Internet, 293—294

U-test, Mann-Whitney. 497

V

Vacuum cleaner, 32—33

Value dissensus and performance 488

Value
,

absolute, 257

critical, 257

reference, in hypothesis testing, 252

Value-added tax, 85—86

Wnlt Disney‘l'fompuny quarterly rtwanucsu

458—159

Warehouse Club and superstore sales. logarithm

trunslormution of exponential growth.

431—433 ‘ .

Warranty returns, 177, 282

Warshaw, RR, 483

Waste in newspaper publishing, 244—245

Waste, production, case, 64

Waste-reducing additive, 486

Weighted average, 68—70

Excel, 68

Variability, 95—121; see also Standard deviation Weighted regression 327

definition, 95

unequal, bivariate data, 304—306

multiple regression, 377—378

transforming, 468

Variable cost, 266, 314—315, 320

Variable selection, automatic, 376—377

Variable; see also Random variable

attribute, 507

indicator variable for multiple regression,

392—397

random, 155—186

selection in multiple regression, 371,

375—377

statistical, 19

Variance, 271, 317; see also Standard deviation

analysis of, 467—490; see also ANOVA

definition, 97

Excel, 107

explained, 317; see also Coefficient of

determination

' in multiple regression, 349

Variation; see also Standard deviation

causes of in quality control, 524—525

coefficient of, 108—109, 385

explained, 317 V

in multiple regression, 349

manufacturing, 73

sources of for one-way ANOVA, 470—472

stock market return, 100—105

VAT (value-added tax), 85—86

Venn diagram, 134

Very highly significant, 261

Volatility before and after stock market

crash, 103

Voos, P.B., 285

Vos Savant, M., 126

Vote, 73

A. Gore, revised in Florida presidential

election, 336—337

union strike, 184

Vranica, S., 427

W

Walker, 0, 284

Wall Street Journal, 9, 50, 58, 62, 71—72, 78—79

88, 96, 114, 117,232,243, 282,303, 308,

333, 336—337, 407, 427, 430, 439, 506

Welsch, RE, 372

Wennerstrom, A., 421

Wennerstrom, BS, 422

White, J.A., 428

Wikipedia, 294—295

Wilbum, A.J., 195

Wilcoxon rank-sum test, 497

Williams, SD, 422

Wilson, W.R., 52]

Wine, 283

With replacement, sampling, 191

Within-sample variability for one-way

ANOVA, 472

Without replacement, sampling, 191

Women in executive positions, 138—139

Wood, K.R., 539

Word problems for normal probabilities, 166

Workplace, jokes in, 483—484

World Taxpayers Association, 86

Writing a report, 417—428

X

r chart for quality control, 528—533

-
<

Yahoo, 33—34, 293—295, 414

finance, 301

interest rates, 48

real estate, 36

stock market prices, 28—29

Yen and US. dollars, uncertainty of

cost, 110

Yen exchange rate, 341—342

Yield; see also Interest rate

additive to improve, 251, 253—254, 467

chemical manufacturing process, 229—230

corporate bond, 47

municipal bonds, 57—58

production, optimizing, 388—390

temperature and, 303—304, 388—390

Z

2, standard normal distribution, 166

Zacks Investment Research, 243
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