


APPLET CORRELATION

Applet Concept Illustrated Description Applet Activity

Sample from a  
population

Assesses how well a sample represents the 
 population and the role that sample size 
plays in the process.

Produces random sample from population 
from specified sample size and population 
distribution shape. Reports mean, median, 
and standard deviation; applet creates plot  
of sample.

4.4, 240; 5.1, 355; 5.3, 279 

Sampling  
distributions

Compares means and standard deviations of 
 distributions; assesses effect of sample size; 
 illustrates unbiasedness.

Simulates repeatedly choosing samples of a 
fixed size n from a population with specified 
sample size, number of samples, and shape of 
population distribution. Applet reports means, 
medians, and standard deviations; creates plots 
for both.

6.1, 330; 6.2, 330

Random numbers Uses a random number generator to deter-
mine the experimental units to be included 
in a sample.

Generates random numbers from a range of 
integers specified by the user.

1.1, 47; 1.2, 48; 3.6, 203;  
4.1, 221; 5.2, 265

Long-run probability demonstrations illustrate the concept that theoretical probabilities are long-run experimental probabilities.

Simulating probability  
of rolling a 6

Investigates relationship between theoretical 
and experimental probabilities of rolling 6 as 
number of die rolls increases.

Reports and creates frequency histogram for 
each outcome of each simulated roll of a fair 
die. Students specify number of rolls; applet 
calculates and plots proportion of 6s.

3.1, 157; 3.2, 157; 3.3, 168;  
3.4, 169; 3.5, 183

Simulating probability  
of rolling a 3 or 4

Investigates relationship between theoretical 
and experimental probabilities of rolling 3 or  
4 as number of die rolls increases.

Reports outcome of each simulated roll  
of a fair die; creates frequency histogram for 
outcomes. Students specify number of rolls; 
applet calculates and plots proportion of 3s 
and 4s.

3.3, 168; 3.4, 169

Simulating the  
probability of heads: 
fair coin

Investigates relationship between theoretical 
and experimental probabilities of getting  
heads as number of fair coin flips increases.

Reports outcome of each fair coin flip and cre-
ates a bar graph for outcomes. Students specify 
number of flips; applet calculates and plots 
proportion of heads.

4.2, 221

Simulating proba bility 
of heads: unfair coin  
(P(H) = .2)

Investigates relationship between theoretical  
and experimental probabilities of getting 
heads as number of unfair coin flips  
increases.

Reports outcome of each flip for a coin where 
heads is less likely to occur than tails and cre-
ates a bar graph for outcomes. Students specify 
number of flips; applet calculates and plots the 
proportion of heads.

4.3, 239 

Simulating proba bility 
of heads:  unfair coin  
(P(H) = .8)

Investigates relationship between theoretical  
and experimental probabilities of getting 
heads as number of unfair coin flips  
increases.

Reports outcome of each flip for a coin where 
heads is more likely to occur than tails and cre-
ates a bar graph for outcomes. Students specify 
number of flips; applet calculates and plots the 
proportion of heads.

4.3, 239  

Simulating the stock 
market

Theoretical probabilities are long run  
experimental probabilities.

Simulates stock market fluctuation. Students 
specify number of days; applet reports whether 
stock market goes up or down daily and cre-
ates a bar graph for outcomes. Calculates  
and plots proportion of simulated days stock  
market goes up.

4.5, 240

Mean versus median Investigates how skewedness and outliers  
affect measures of central tendency.

Students visualize relationship between mean 
and median by adding and deleting data  
points; applet automatically updates mean and 
median.

2.1, 89; 2.2, 89; 2.3, 89



Applet Concept Illustrated Description Applet Activity

Standard deviation Investigates how distribution shape and 
spread affect standard deviation.

Students visualize relationship between mean 
and standard deviation by adding and deleting 
data points; applet updates mean and standard 
deviation.

2.4, 96; 2.5, 97; 2.6, 97; 2.7, 119

Confidence intervals 
for a proportion

Not all confidence intervals contain the 
population proportion. Investigates the 
meaning of 95% and 99% confidence.

Simulates selecting 100 random samples from 
the population and finds the 95% and 99% 
confidence intervals for each. Students specify 
population proportion and sample size; applet 
plots confidence intervals and reports number 
and proportion containing true proportion.

7.5, 369; 7.6, 370

Confidence intervals 
for a mean (the 
impact of confidence 
level)

Not all confidence intervals contain the 
population mean. Investigates the meaning 
of 95% and 99% confidence.

Simulates selecting 100 random samples from 
population; finds 95% and 99% confidence 
intervals for each. Students specify sample 
size, distribution shape, and population 
mean and standard deviation; applet plots 
confidence intervals and reports number and 
proportion containing true mean.

7.1, 351; 7.2, 351

Confidence intervals 
for a mean (not 
knowing standard 
deviation)

Confidence intervals obtained using the 
sample standard deviation are different 
from those obtained using the population 
standard deviation. Investigates effect of not 
knowing the population standard deviation.

Simulates selecting 100 random samples from 
the population and finds the 95% z-interval 
and 95% t-interval for each. Students specify 
sample size, distribution shape, and population 
mean and standard deviation; applet plots 
confidence intervals and reports number and 
proportion containing true mean.

7.3, 361; 7.4, 361

Hypothesis tests for 
a proportion

Not all tests of hypotheses lead correctly to 
either rejecting or failing to reject the null 
hypothesis. Investigates the relationship 
between the level of confidence and the 
probabilities of making Type I and Type II 
errors.

Simulates selecting 100 random samples from 
population; calculates and plots z-statistic and 
P-value for each. Students specify population 
proportion, sample size, and null and 
alternative hypotheses; applet reports number 
and proportion of times null hypothesis is 
rejected at 0.05 and 0.01 levels.

8.5, 433; 8.6, 434

Hypothesis tests for 
a mean

Not all tests of hypotheses lead correctly to 
either rejecting or failing to reject the null 
hypothesis. Investigates the relationship 
between the level of confidence and the 
probabilities of making Type I and Type II 
errors.

Simulates selecting 100 random samples from 
population; calculates and plots t statistic and 
P-value for each. Students specify population 
distribution shape, mean, and standard 
deviation; sample size, and null and alternative 
hypotheses; applet reports number and 
proportion of times null hypothesis is rejected 
at both 0.05 and 0.01 levels.

8.1, 407; 8.2, 417; 8.3, 417; 
8.4, 417

Correlation by eye Correlation coefficient measures strength 
of linear relationship between two 
variables. Teaches user how to assess 
strength of a linear relationship from a 
scattergram.

Computes correlation coefficient r for a set 
of bivariate data plotted on a scattergram. 
Students add or delete points and guess value 
of r; applet compares guess to calculated value.

11.2, 652

Regression by eye The least squares regression line has a 
smaller SSE than any other line that might 
approximate a set of bivariate data. Teaches 
students how to approximate the location of 
a regression line on a scattergram.

Computes least squares regression line for a 
set of bivariate data plotted on a scattergram. 
Students add or delete points and guess 
location of regression line by manipulating a 
line provided on the scattergram; applet plots 
least squares line and displays the equations 
and the SSEs for both lines.

11.1, 625
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Preface

This 13th edition of Statistics is an introductory text emphasizing inference, with 
 extensive coverage of data collection and analysis as needed to evaluate the reported 
results of  statistical studies and make good decisions. As in earlier editions, the text 
stresses the development of statistical thinking, the assessment of credibility, and the 
value of the inferences made from data, both by those who consume and those who pro-
duce them. It assumes a mathematical background of basic algebra.

The text incorporates the following features, developed from the American 
Statistical Association’s (ASA) Guidelines for Assessment and Instruction in Statistics 
Education (GAISE) Project:

•	 Emphasize statistical literacy and develop statistical thinking

•	 Use real data in applications

•	 Use technology for developing conceptual understanding and analyzing data

•	 Foster active learning in the classroom

•	 Stress conceptual understanding rather than mere knowledge of procedures

•	 Emphasize intuitive concepts of probability

A briefer version of the book, A First Course in Statistics, is available for single 
 semester courses that include minimal coverage of regression analysis, analysis of vari-
ance, and categorical data analysis.

new in the 13th edition

•	 Over 2,000 exercises, with revisions and updates to 25%. Many new and 
updated exercises, based on contemporary studies and real data, have been added. 
Most of these exercises foster and promote critical thinking skills.

•	 Updated technology. All printouts from statistical software (SAS, SPSS, 
MINITAB, and the TI-83/Tl-84 Plus Graphing Calculator) and corresponding in-
structions for use have been revised to reflect the latest versions of the software.

•	 New Statistics in Action Cases. Six of the 14 Statistics in Action cases are new or 
updated, each based on real data from a recent study.

•	 Continued emphasis on Ethics. Where appropriate, boxes have been added 
emphasizing the importance of ethical behavior when collecting, analyzing, and 
interpreting data with statistics.

•	 Data Informed Development. The authors analyzed aggregated student usage 
and performance data from Pearson MyLab Statistics for the previous edition of 
this text. The results of this analysis helped improve the quality and quantity of ex-
ercises that matter most to instructors and students.

Content-Specific Changes to This edition

•	 Chapter 1 (Statistics, Data, and Statistical Thinking). Material on all basic sam-
pling concepts (e.g., random sampling and sample survey designs) has been stream-
lined and moved to Section 1.5 (Collecting Data: Sampling and Related Issues).

•	 Chapter 2 (Methods for Describing Sets of Data). The section on summation 
notation has been moved to the appendix (Appendix A). Also, recent examples 
of misleading graphics have been added to Section 2.9 (Distorting the Truth with 
 Descriptive Statistics).

13
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•	 Chapter 4 (Discrete Random Variables) and Chapter 5 (Continuous Random 
Variables). Use of technology for computing probabilities of random variables 
with known probability distributions (e.g., binomial, Poisson, normal, and exponen-
tial distributions) has been incorporated into the relevant sections of these  chapters. 
This reduces the use of tables of probabilities for these distributions.

•	 Chapter 6 (Sampling Distributions). In addition to the sampling distribution of 
the sample mean, we now cover (in new Section 6.4) the sampling distribution of a 
sample proportion.

•	 Chapter 8 (Inferences Based on a Single Sample: Tests of Hypothesis). The 
section on p-values in hypothesis testing (Section 8.3) has been moved up to 
 emphasize the importance of their use in  real-life studies. Throughout the remain-
der of the text, conclusions from a test of hypothesis are based on p-values.

hallmark Strengths

We have maintained the pedagogical features of Statistics that we believe make it 
unique among introductory statistics texts. These features, which assist the student in 
achieving an overview of statistics and an understanding of its relevance in both the 
business world and everyday life, are as follows:

•	 Use of Examples as a Teaching Device—Almost all new ideas are introduced 
and illustrated by data-based applications and examples. We believe that stu-
dents  better understand definitions, generalizations, and theoretical concepts 
after seeing an  application. All examples have three components: (1) “Problem,” 
(2) “Solution,” and (3) “Look Back” (or “Look Ahead”). This step-by-step process 
provides students with a defined structure by which to approach problems and 
 enhances their  problem-solving skills. The “Look Back” feature often gives helpful 
hints to solving the problem and/or provides a further reflection or insight into the 
concept or procedure that is covered.

•	 Now Work—A “Now Work” exercise suggestion follows each example. The Now 
Work exercise (marked with the icon  in the exercise sets) is similar in style and 
concept to the text example. This provides the students with an opportunity to im-
mediately test and confirm their understanding.

•	 Statistics in Action—Each chapter begins with a case study based on an actual 
contemporary, controversial, or high-profile issue. Relevant research questions and 
data from the study are presented and the proper analysis demonstrated in short 
“Statistics in Action Revisited” sections throughout the chapter. These motivate 
students to critically evaluate the findings and think through the statistical issues 
involved.

•	 Applet Exercises—The text is accompanied by applets (short computer programs) 
available at www.pearsonglobaleditions.com/mcclave and within Pearson MyLab 
Statistics. These point-and-click applets allow students to easily run simulations that 
visually demonstrate some of the more difficult statistical concepts (e.g., sampling 
distributions and confidence intervals). Each chapter contains several optional applet 
exercises in the exercise sets. They are denoted with the following icon: .

•	 Real Data-Based Exercises—The text includes more than 2,000 exercises based 
on applications in a variety of disciplines and research areas. All the applied exer-
cises employ the use of current real data extracted from current publications (e.g., 
newspapers, magazines, current journals, and the Internet). Some students have 
difficulty learning the mechanics of statistical techniques when all problems are 
couched in terms of realistic applications. For this reason, all exercise sections are 
divided into four parts:

Learning the Mechanics. Designed as straightforward applications of new 
 concepts, these exercises allow students to test their abilities to comprehend a 
mathematical concept or a definition.

www.pearsonglobaleditions.com/mcclave
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Applying the Concepts—Basic. Based on applications taken from a wide 
 variety of journals, newspapers, and other sources, these short exercises help 
students to begin developing the skills necessary to diagnose and analyze 
 real-world problems.

Applying the Concepts—Intermediate. Based on more detailed real-world 
 applications, these exercises require students to apply their knowledge of the 
technique presented in the section.

Applying the Concepts—Advanced. These more difficult real-data exercises 
require students to use their critical thinking skills.

•	 Critical Thinking Challenges—Placed at the end of the “Supplementary 
Exercises” sections only, students are asked to apply their critical thinking skills to 
solve one or two challenging real-life problems. These exercises expose  students to 
real-world problems with solutions that are derived from careful, logical thought 
and selection of the appropriate statistical analysis tool.

•	 Exploring Data with Statistical Computer Software and the Graphing 
Calculator—Each statistical analysis method presented is demonstrated using 
output from three leading Windows-based statistical software packages: SAS, SPSS, 
and MINITAB. Students are exposed early and often to computer printouts they 
will encounter in today’s high-tech world.

•	 “Using Technology” Tutorials—MINITAB software tutorials appear at the end 
of each chapter and include point-and-click instructions (with screen shots). These 
tutorials are easily located and show students how to best use and maximize 
MINITAB statistical software. In addition, output and keystroke instructions for 
the TI-83/Tl-84 Plus Graphing Calculator are presented.

•	 Profiles of Statisticians in History (Biography)—Brief descriptions of famous 
statisticians and their achievements are presented in side boxes. With these profiles, 
students will develop an appreciation of the statistician’s efforts and the discipline 
of statistics as a whole.

•	 Data and Applets—The Web site www.pearsonglobaleditions.com/mcclave has 
files for all the data sets marked with the data set icon  in the text. These in-
clude data sets for text examples, exercises, Statistics in Action, and Real-World 
cases. This site also contains the applets that are used to illustrate statistical 
concepts.

Flexibility in Coverage

The text is written to allow the instructor flexibility in coverage of topics. Suggestions 
for two topics, probability and regression, are given below.

•	 Probability and Counting Rules—One of the most troublesome aspects of an in-
troductory statistics course is the study of probability. Probability poses a challenge 
for instructors because they must decide on the level of presentation, and students 
find it a difficult subject to comprehend. We believe that one cause for these prob-
lems is the mixture of probability and counting rules that occurs in most introduc-
tory texts. Consequently, we have included the counting rules (with examples) in an 
optional section (Section 3.7) of Chapter 3. Thus, the instructor can control the level 
of probability coverage.

•	 Multiple Regression and Model Building—This topic represents one of the most 
useful statistical tools for the solution of applied problems. Although an entire text 
could be devoted to regression modeling, we feel that we have presented coverage 
that is understandable, usable, and much more comprehensive than the presenta-
tions in other introductory statistics texts. We devote two full chapters to discuss-
ing the major types of inferences that can be derived from a regression analysis, 
showing how these results appear in the output from statistical software, and, most 
important, selecting multiple regression models to be used in an analysis. Thus, 

www.pearsonglobaleditions.com/mcclave
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the instructor has the choice of one-chapter coverage of simple linear regression 
(Chapter 11), a two-chapter treatment of simple and multiple regression (excluding 
the sections on model building in Chapter 12), or complete coverage of regression 
analysis, including model building and regression diagnostics. This extensive cover-
age of such useful statistical tools will provide added evidence to the student of the 
relevance of statistics to real-world problems.

•	 Role of Calculus in Footnotes—Although the text is designed for students with 
a non-calculus background, footnotes explain the role of calculus in various der-
ivations. Footnotes are also used to inform the student about some of the theory 
underlying certain methods of analysis. These footnotes allow additional flexibility 
in the mathematical and theoretical level at which the material is presented.
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ESL students and plagiarism, 159, 

250–251
establishing boundaries in academic 

engineering, 251
exam performance, 608–609
FCAT math test, 303
FCAT scores and poverty, 628–629, 

635, 643
gambling in high schools, 522
grades in statistics courses, 140
homework assistance for college 

students, 733
humane education and classroom 

pets, 66–67
immediate feedback to incorrect 

exam answers, 241
insomnia and education status, 50, 

595–596
instructing English-as-a-first-language 

learners, 420–421
interactions in children’s museum, 69, 

370, 809, 824
IQ and The Bell Curve, 306–307, 794–795

oxygen bubbles in molten salt, 364
pesticide levels, 214–215
roaches and Raid fumigation, 354
rubber additive made from cashew 

nut shells, 700, 781
Teflon-coated cookware hazards, 332
toxic chemical incidents, 205
zinc phosphide in pest control, 140

Computer applications. See Electronics/
computer applications

Construction/home improvement/home 
purchases and sales applications:

aluminum siding flaws, 339
assigning workers, 190
bending strength of wooden roof, 388
condominium sales, 682–683, 704–706, 

748–750, 773–774
errors in estimating job costs, 206
land purchase decision, 107
levelness of concrete slabs, 339
load on frame structures, 281
load on timber beams, 266
predicting sale prices of homes, 671–672
processed straw as thermal 

insulation, 793
road construction bidding collusion, 795
sale prices of apartments, 791, 792
spall damage in bricks, 677
strand bond performance of  

pre-stressed concrete, 450

Crime applications. See also Legal/ 
legislative applications

burglary risk in cul-de-sacs, 377
casino employment and crime, 647–648
community responses to violent 

crime, 734
computer, 49
Crime Watch neighborhood, 255
domestic abuse victims, 241, 305
gangs and homemade weapons, 832
Jersey City drug market, 51
masculinity and crime, 480, 831
Medicare fraud investigations, 343, 

360–361, 369, 376, 391
motivation of drug dealers, 105, 110, 

216, 331, 352, 383–384, 451
post office violence, 204
sex offenders, 758
stress and violence, 338
victims of violent crime, 368–369

Dental applications:
acidity of mouthwash, 491–492
anesthetics, dentists’ use of, 105, 119
cheek teeth of extinct primates, 66, 78, 

90, 98, 158–159, 194–195, 384, 426
dental bonding agent, 455, 603–604
dental visit anxiety, 279, 426
laughing gas usage, 254, 338
teeth defects and stress in prehistoric 

Japan, 501

Earth science applications. See also 
Agricultural/gardening/ farming 
applications; Environmental 
 applications; Forestry applications

albedo of ice melt ponds, 352
alkalinity of river water, 303, 454
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Environmental Protection Agency 
(EPA), 214–215

environmental vulnerability of 
amphibians, 222, 228

fecal pollution, 339–340
fire damage, 664–666
glass as waste encapsulant, 753
global warming and foreign 

investments, 785–786
groundwater contamination in wells, 

70, 136
hazardous waste on-site treatment, 251
hotel water conservation, 151
ice melt ponds, 68, 371, 793, 808
lead in drinking water, 110
lead in metal shredders, 299
lead levels in mountain moss, 743
mussel settlement patterns on algae, 

605–606
natural-gas pipeline accidents, 

186–187
oil spill and seabirds, 130, 138–139, 

517–518
PCB in plant discharge, 455
pesticide levels in discharge water, 

214–215
power plant environmental impact, 519
predicting electrical usage, 717–719, 

762–764
removing metal from water, 674
removing nitrogen from toxic 

wastewater, 662
rotary oil rigs running monthly, 

602–603
sedimentary deposits in reservoirs, 305
soil scouring and overturned trees, 553
vinyl chloride emissions, 255
water pollution testing, 388
whales entangled in fishing gear, 552, 

561, 698, 713, 731, 741–742, 753

Exercise applications. See Sports/ 
exercise/fitness applications

Farming applications. See Agricultural/
gardening/farming applications

Fitness applications. See Sports/  
exercise/fitness applications

Food applications. See also Agricultural/
gardening/farming applications; 
Beverage applications; Health/
health care applications

baker’s vs. brewer’s yeast, 538, 597
baking properties of pizza cheese, 

562–563
binge eating therapy, 608
calories in school lunches, 407
chemical properties of whole wheat 

breads, 562
colors of M&Ms candies, 158
comparing supermarket prices, 609
corn in duck diet, 760
flavor name and consumer choice, 599
honey as cough remedy, 79, 90, 98, 120, 

384–385, 514, 554–555, 563
Hot Tamale caper, 457
kiwifruit as an iron supplement, 195
oil content of fried sweet potato chips, 

384, 450, 514

data in the news, 52
die toss, 151–152, 157, 161,  

178–179, 203
effectiveness of TV program on 

marijuana use, 804–806
forecasting movie revenues with 

Twitter, 618, 663, 699, 714
game show “Monty Hall Dilemma” 

choices, 825
Howard Stern on Sirius radio, 45–46
“Let’s Make a Deal,” 209–210
life expectancy of Oscar winners, 519
media and attitudes toward tanning, 

552, 561
movie selection, 155
music performance anxiety, 78, 89, 97, 

362, 425–426
“name game,” 555, 630, 644, 654, 663
newspaper reviews of movies, 155
Odd Man Out game, 209
parlay card betting, 229
paying for music downloads, 66, 335, 

370, 434
perfect bridge hand, 209
randomization in studying TV 

commercials, 195–196
rating funny cartoons, 789–790
reality TV and cosmetic surgery, 

700–701, 706–707, 714, 738, 752–753, 
781–782

recall of TV commercials, 553, 562, 
732–733

religious symbolism in TV 
commercials, 501

revenues of popular movies, 790
scary movies, 389
Scrabble game analysis, 809
“Showcase Showdown” (The Price Is 

Right), 255–256
size of TV households, 221
sports news on local TV broadcasts, 671
TV subscription streaming, 434
20/20 survey exposés, 51–52
using game simulation to teach a 

course, 159–160, 195
visual attention of video game players, 

332, 478, 505, 596–597
“winner’s curse” in auction  

bidding, 519

Environmental applications. See also 
Earth science applications; Forestry 
applications

air-pollution standards for engines, 
422–424

aluminum cans contaminated  
by fire, 377

ammonia in car exhaust, 137
arsenic in groundwater, 700, 708, 

715–716, 781
arsenic in soil, 670
beach erosional hot spots, 205, 

228–229
butterflies, high-arctic, 713
chemical composition of rainwater, 732
contaminated fish, 303, 379–382, 604
contaminated river, 38–39
dissolved organic compound in lakes, 

427–428
drinking water quality, 49

Electronics/computer applications: 
(continued)

halogen bulb length of life, 300
identifying organisms using 

computers, 435
interactive video games and physical 

fitness, 578
Internet addiction, 43
intrusion detection systems, 186, 

197–198, 201, 408
LAN videoconferencing, 246
leg movements and impedance, 195
Microsoft program security issues, 67
microwave oven length of life, 297–298
mobile device typing strategies, 808, 823
monitoring quality of power 

equipment, 208
network forensic analysis, 256
noise in laser imaging, 246
paper friction in photocopier, 262
paying for music downloads, 66, 335, 

370, 434
phishing attacks to email accounts, 81, 

299, 330–331, 385
predicting electrical usage, 717–719, 

762–764
repairing a computer system, 208
requests to a Web server, 266, 331
robot device reliability, 267
robot-sensor system configuration, 224
robots trained to behave like ants, 

553, 562
satellite radio in cars, 45–46
scanning errors at Wal-Mart, 169, 

387–388, 453
series and parallel systems, 207–208
silicon wafer microchip failure times, 

725, 781
social robots walking and rolling, 66, 

104–105, 157, 169, 183, 221, 250, 335, 
363, 371, 377, 807

software file updates, 287
solder joint inspections, 456–457
teaching software effectiveness, 476
testing electronic circuits, 522
trajectory of electrical circuit, 303
transmission delays in wireless 

technology, 303–304
versatility with resistor-capacitor 

circuits, 824
virtual-reality-based rehabilitation 

systems, 597
visual attention of video game players, 

332, 478, 505, 596–597
voltage sags and swells, 110, 120,  

280, 330
vulnerability of relying party Web 

sites, 500
wear-out failure time display panels, 305
Web survey response rates, 499

Entertainment applications. See also 
Gambling applications

ages of Broadway ticketbuyers, 35
cable TV home shoppers, 505
children’s recall of TV ads, 477, 513
coin toss, 148–149, 152, 157, 164–167, 

188, 210, 217, 221, 314
craps game outcomes, 218
dart-throwing, 304
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Medicare fraud investigations, 343, 
360–361, 369, 376, 391

mental health of a community, 751
MS and exercise, 522–523
muscle, fat, and bone issues while 

aging, 185–186
packaging of children’s health food, 

419, 489
passing physical fitness examination, 

231–235
physical activity of obese young 

adults, 331, 653
sleep and mental performance, 

500–501
sleep deprivation, 453
stress and violence, 338
stress reduction with plants, 581
summer weight-loss camp, 489
sun safety, 790
Teflon-coated cookware hazards, 332
undergraduate problem drinking, 354
virtual-reality-based rehabilitation 

systems, 597
waking sleepers early, 364–365
walking to improve health, 407
weight loss diets, 463–467
wheelchair control, 199
when sick at home, 371

Home improvement. See  Construction/
home improvement/home 
 purchases and sales applications

Home maintenance applications:
aluminum siding flaws, 339
burglary risk in cul-de-sacs, 377
dye discharged in paint, 306
home improvement grants, 251
portable grill displays selection, 159, 

195, 223, 456
ranking detergents, 192–194
roaches and Raid fumigation, 354
tissues, number in box, 397, 406, 417, 

432–433

Home purchases and sales applications. 
See Construction/home 
improvement/home purchases and 
sales applications

Legal/legislative applications. See also 
Crime applications

casket sale restrictions, 779–780
child abuse report, 793
cloning credit or debit cards, 171–172
cocaine sting, 213, 238–239, 249–250
community responses to violent 

crime, 734
credit card lawsuit, 462, 473–474, 

497–498
curbing street gang gun violence, 69, 

371, 808
deferred tax allowance, 788
expert testimony in homicide trials of 

battered women, 733
eyewitnesses and mug shots, 598, 821
federal civil trial appeals, 205,  

455–456
fingerprint expertise, 200, 240–241, 

295, 336

masculinity and crime, 480, 831
masculinizing human faces, 453
sex composition patterns of children 

in families, 209
thrill of a close game, 607
voting on women’s issues, 641
women in top management, 789

Genetics applications:
birth order and IQ, 419
dominant vs. recessive traits, 160
gene expression profiling, 169
IQ and The Bell Curve, 306–307, 

794–795
light-to-dark transition of genes, 

520–521, 607
maize seeds, 207
Punnett square for earlobes, 223–224
quantitative traits in genes, 732
random mutation of cells, 186
reverse-engineering gene 

identification, 200
RNA analysis of wheat genes, 791, 792
tests for Down syndrome, 200

Health/health care applications. See 
also Beverage applications; Dental 
applications; Environmental 
 applications; Food applications; 
 Genetics applications; Medical/
medical research/alternative 
medicine applications; Safety 
 applications

air bag danger to children, 390–391
antismoking campaign, 496–497
ascorbic acid and goat stress, 537, 732
birth weights of cocaine babies, 451
blood pressure, 352, 357–358
body fat in men, 295
CDC health survey, 387
childhood obesity, 722–723
cigar smoking and cancer, 206
cigarette advertisements, 404
cigarette smoking, 173–175, 777–778
cruise ship sanitation inspection, 79, 

105, 110, 120, 290
cyberchondria, 204
dementia and leisure activities, 492
drinking water quality, 49
emotional distress in firefighters, 754
evaluating health care research 

reports, 578–579
hand washing vs. hand rubbing,  

106, 332
health risk perception, 726
health risks to beachgoers, 158, 184, 537
heart rate variability (HRV) of police 

officers, 351
HIV testing and false positives, 200
hygiene of handshakes, high fives, and 

fist bumps, 479, 504, 513–514
insomnia and education status, 50, 

595–596
latex allergy in health care workers, 

352, 390, 444, 450
low-frequency sound exposure, 605
lung cancer CT scanning, 50
media and attitudes toward tanning, 

552, 561

oven cooking, 388–389
package design and taste, 822
packaging of children’s health food, 

419, 489
red snapper served in restaurants, 

185, 371
red vs. yellow gummy bears and their 

flavors, 434, 445
rubber additive made from cashew 

nut shells, 700, 781
salmonella, 390, 499–500
steak as favorite barbecue food, 499
sweetness of orange juice, 629, 635, 

643, 661–662
taste test rating protocols, 477
taste-testing scales, 579–580, 652
tomato as taste modifier, 279, 331

Forestry applications. See also 
 Environmental applications

forest development following  
wildfires, 305

forest fragmentation, 125, 208, 299, 643
fungi in beech forest trees, 204
spruce budworm infestation, 306
tractor skidding distance, 364, 427

Gambling applications. See also 
 Entertainment applications

casino gaming, 279
chance of winning at blackjack, 209
chance of winning at craps, 209, 

314–316, 320–322
craps game outcomes, 218
Galileo’s passe-dix game, 172
gambling in high schools, 522
game show “Monty Hall Dilemma” 

choices, 825
jai alai Quinella betting, 159
“Let’s Make a Deal,” 209–210
mathematical theory of partitions, 196
odds of winning a horse race, 208–209
odds of winning Lotto, 146, 156, 167, 

181–182, 229
parlay card betting, 229
roulette, odds of winning at, 205–206, 229
“Showcase Showdown” (The Price Is 

Right), 255–256
straight flush in poker, 197
student gambling on sports, 255
tilting in online poker, 697

Gardening applications. See Agricultural/ 
gardening/farming applications

Gender applications:
agreeableness, gender, and wages, 742, 

753, 780
back/knee strength, gender, lifting 

strategy, 538
distribution of boys in families, 242
gender and salaries, 116–117, 486–487
gender composition of decision-

making groups, 538
gender discrimination suit, 251
gender in two-child families, 222, 228, 

807–808
height, 281, 629–630
job satisfaction of women in 

construction, 823
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underwater sound-locating abilities of 
alligators, 434, 445

whale sightings, 243–245
whales entangled in fishing gear, 552, 

561, 698, 713, 731, 741–742, 753
whistling dolphins, 137–138

Medical/medical research/alternative 
medicine applications. See also 
Dental applications; Genetics 
applications; Health/health care 
applications

abortion provider survey, 170
accuracy of pregnancy tests, 209
adolescents with ADHD, 699
Alzheimer’s detection, 808–809, 823
Alzheimer’s treatment, 389–390
ambulance response time, 186, 280
angioplasty’s benefits challenged, 

500, 505
animal-assisted therapy for heart 

patients, 106–107, 519, 555, 564
ascorbic acid and goat stress, 537, 732
asthma drug, 389–390
binge eating therapy, 608
blood typing method, 124, 627, 634–635
brain specimen research, 80, 119, 389
bulimia, 477–478, 505, 513
Caesarian births, 240, 294–295
cancer and smoking, 173–175
cardiac stress testing, 183
change-point dosage, 724–725
characterizing bone with fractal 

geometry, 644
contact lenses for myopia, 92
dance/movement therapy, 675–676
dementia and leisure activities, 492
depression treatment, 517, 537
distress in EMS workers, 786
drug content assessment, 287–288, 

450, 478–479
drug designed to reduce blood loss, 

61–63
drug response time, 405–406, 414–415, 

633, 638, 650, 656–657
drug testing, 160, 200, 453, 521
dust mite allergies, 254
Dutch elm disease, 254
eating disorders, 80, 338, 608
effectiveness of TV program on 

marijuana use, 804–806
emergency arrivals, length of time 

between, 296–297
emergency room bed availability, 256
emergency room waiting time, 295
errors in filling prescriptions, 339
errors in medical tests, 454
ethnicity and pain perception, 481
eye fixation experiment, 246
eye movement and spatial distortion, 

714
eye refraction, 92
eye shadow, mascara, and nickel 

allergies, 372, 378
fitness of cardiac patients, 305
gestation time for pregnant women, 304
healing potential of handling museum 

objects, 490
heart patients, healing with music, 

imagery, touch, and prayer, 821–822

glass as a waste encapsulant, 753
gouges on a spindle, 267
halogen bulb length of life, 300
increasing hardness of polyester 

composites, 427
lot acceptance sampling, 292–293, 300
lot inspection sampling, 251
machine bearings production, 338
machine repair time, 339
metal lathe quality control, 404
microwave oven length of life, 297–298
nondestructive evaluation, 201
nuclear missile housing parts,   

defects in, 787
pipe wall temperature, 266
predicting thrust force of metal drill, 

753–754
preventing production of defective 

items, 378
preventive maintenance tests, 299
product failure behavior, 300
purchase of fair-trade products, 596
quality control monitoring, 338, 404
refrigeration systems, commercial, 722
reliability of a manufacturing 

network, 223, 228
semiconductor material processing, 789
settlement of shallow foundations, 

490–491
soft-drink bottles, 339
soft-drink dispensing machine, 266–267
solar energy cells, 222, 491, 505, 577, 667
spall damage in bricks, 677
spare line replacement units, 246
temperature and ethanol  

production, 554
testing manufacturer’s claim, 327–328
thickness of steel sheets, 316–317
twinned drill holes, 489–490
weapons development, 261, 276–277, 

284–285
weights of corn chip bags, 306
when to replace a maintenance 

system, 255
wind turbine blade stress, 670–671
wine production technologies, 731
yield strength of steel alloy, 759, 781
yield strength of steel connecting 

bars, 427

Marine/marine life applications, 124
contaminated fish, 303, 379–382, 604
deep-draft vessel casualties, 255
lobster fishing, 642, 652–653
lobster trap placement, 363, 377, 384, 

425, 478
marine losses for oil company, 304
mussel settlement patterns on algae, 

605–606
oil spill and seabirds, 130, 138–139, 

517–518
rare underwater sounds, 158
scallop harvesting and the law, 391
sea-ice melt ponds, 793
shell lengths of sea turtles, 97, 279, 331, 

354, 363, 384
ship-to-shore transfer times, 299–300
species abundance, 759–760
underwater acoustic communication, 

241, 435

Legal/legislative applications:  (continued)
forensic analysis of JFK assassination 

bullets, 201
gender discrimination suit, 251
heart rate variability (HRV) of police 

officers, 351
jury trial outcomes, 408
lead bullets as forensic evidence, 160
legal advertising, 667–668
lie detector test, 207, 456
No Child Left Behind Act, 140
patent infringement case, 519–520
polygraph test error rates, 456
racial profiling by the LAPD, 518
recall notice sender and lawsuits, 

817–819
road construction bidding collusion, 795
scallop harvesting and the law, 391

Library/book applications:
importance of libraries, 65
learning from picture book reading, 598
library cards, 204
library database, 49
reading Japanese books, 134–135, 454
reading tongue twisters, 519

Life science applications. See Biology/
life science applications; Marine/
marine life applications

Manufacturing applications. See 
also Automotive/motor vehicle 
applications; Construction/home 
improvement/home purchases and 
sales applications

accidents at a plant, 306
active nuclear power plants, 92–93, 98
aluminum smelter pot life span, 674
anticorrosive behavior of steel coated 

with epoxy, 576, 609
boiler drum production, 708
brightness measuring instruments 

precision, 522
bubble behavior in subcooled flow 

boiling, 701–702, 716, 782
characteristics of lead users, 698, 706
child labor in diamond mines, 654
confidence of feedback information 

for improving quality, 201
consumer complaints, 176, 179
contaminated gun cartridges, 222, 251
cooling method for gas turbines, 

420, 444, 450–451, 701, 707, 715, 
751–752, 782

corrosion prevention of buried steel 
structures, 48

cutting tool life span tests, 636, 
663–664

cycle availability of a system, 266
defect rate comparison between 

machines, 502
defective items in batch, 121
defective batteries, 430–431
estimating repair and replacement 

costs of water pipes, 628, 641, 724
flaws in plastic coated wire, 247
flexography printing plates, evaluation 

of, 552–553, 562
freckling of superalloy ingots, 138
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selecting committee members, 207
trust in president, 365
U.S. Treasury deficit prior to Civil 

War, 49
verifying voter petitions, 457
voters in favor of a candidate, 334
voting for mayor, 236–238, 332–334
voting in primary elections, 241
voting on women’s issues, 641

Psychological applications. See also 
Behavioral applications; Gender 
applications; Religion applications; 
Sociological applications

agreeableness, gender, and wages, 742, 
753, 780

alcohol, threats, and electric shocks, 
280–281

alcohol and marriage, 603
appraisals and negative emotions, 184
assertiveness and leadership, 723
attention time given to twins, 388
auditor’s judgment, factors affecting, 715
binge eating therapy, 608
birth order and IQ, 419
blondes, hair color, and fundraising, 

731–732, 741
body image dissatisfaction, 58, 63–65, 

76, 103–104, 118
body orientation, 832–833
bulimia, 477–478, 505, 513
characteristics of antiwar 

demonstrators, 105–106, 287, 332
children’s perceptions of their 

neighborhood, 820
children’s recall of TV ads, 477, 513
choosing a mother, 51
cognitive impairment of 

schizophrenics, 476–477, 514
cognitive skills for successful arguing, 

479, 513
dental visit anxiety, 279, 426
detecting rapid visual targets and 

attentional blink, 635
distress in EMS workers, 786
divorced couples, 180–181
dream experiment, 208
eating disorders, 80, 338, 608
effectiveness of TV program on 

marijuana use, 804–806
emotional distress in firefighters, 754
emotional empathy in young adults, 419
emotional intelligence and team 

performance, 708, 782
eye movement and spatial  

distortion, 714
eyewitnesses and mug shots, 598
facial expression, 606
free recall memory strategy, 427
gender composition of decision-

making groups, 538
guilt in decision making, 50, 170, 

183–184, 251, 562, 834
health risk perception, 726
influencing performance in a serial 

addition task, 499, 504, 822
interactions in children’s museum, 69, 

370, 809, 824
Internet addiction, 43

elevator passenger arrivals, 247
elevator waiting times, 304
evaluation of imputation method for 

missing data, 653
evaporation from swimming pools, 

352–353
fill weight variance, 446–448
identifying target parameter, 521–522
impact of dropping ping-pong balls, 

738–739
jitter in water power system, 390
luck, 604
maintenance support system 

selection, 196
marine selection, 155
matching socks, 160
modeling the behavior of granular 

media, 196–197
National Airport Authority, 49
national firearms survey, 183, 370–371
normal curve approximation,  

305–306
one-shot devices, 256
Pentagon speeds up order-to-delivery 

times, 514
predicting elements in aluminum 

alloys, 697–698
psychic ability, 186, 241–242
quantitative models of music, 635
questionnaire mailings, 256
random numbers, 47–48, 263
randomly sampling households, 41
regression through the origin, 676
selecting a random sample of 

students, 204
selecting soldiers for dangerous 

missions, 188, 191
sound waves from a basketball, 80, 

124–125, 216, 629, 663
spreading rate of spilled liquid, 

125–126, 630–631, 645, 663
symmetric vs. skewed data sets, 91
testing normality, 834
TNT detection, 186
urban counties, factors identifying, 

787–788
Winchester bullet velocity, 106
ZIP codes, 195

Motor vehicle applications. See  
Automotive/motor vehicle  
applications

Nuclear applications. See under  
Manufacturing applications

Political applications:
beauty and electoral success, 642
blood diamonds, 183, 294
consumer sentiment on state of 

economy, 367–368
countries allowing free press, 255
electoral college votes, 280
exit polls, 210
Iraq War casualties, 130
political representation of religious 

groups, 809
politics and religion, 829
public opinion polls, 365
rigged election, 834

heart rate during laughter, 419
herbal medicines and therapy, 49, 453
HIV testing and false positives, 200
HIV vaccine efficacy, 824–825
honey as cough remedy, 79, 90, 98, 120, 

384–385, 514, 554–555, 563
hospital administration of malaria 

patients, 499
hospital admissions, 165–166
hospital patient arrival times, 304
hospital stay, length of, 122–123, 

345–347, 416
insomnia pill, 311, 328–329
interocular eye pressure, 456
iron supplement for anemia, 743
jaw dysfunction, 807
LASIK surgery complications, 294
latex allergy in health care workers, 

352, 390, 444, 450
leg movements and impedance, 195
lumbar disease, risk factor for, 828
lung cancer CT scanning, 50
major depression and personality 

disorders, 732
male fetal deaths following 9/11/2001, 

436
melanoma deaths, 303
MS and exercise, 522–523
multiple-sclerosis drug, 831
olfactory reference syndrome (ORS), 

372, 378
pain empathy and brain activity, 644
pain-relief tablet, testing of, 538–539, 

598–599
pain tolerance, 655
placebo effect and pain, 490
post-op nausea, 160
psoriasis, treatment of with the 

“Doctorfish of Kangal,” 120
reaction time to drugs, 616, 620–623
reality TV and cosmetic surgery, 

700–701, 706–707, 714, 738, 752–753, 
781–782

scopolamine effect on memory, 563–564
skin cancer treatment, 226–227
skin cream effectiveness, 457
sleep apnea and sleep stage 

transitioning, 169–170, 184
splinting in mountain-climbing 

accidents, 371–372
stability of compounds in drugs, 

77–78, 110, 418
sterile couples in Jordan, 204
tendon pain treatment, 538, 577–578
tests for Down syndrome, 200
transplants, 209, 800, 817–819
virtual reality hypnosis for pain, 408
vitamin B supplement, 606
willingness to donate organs, 750–751
writing styles in medical journals, 563
yoga for cancer patients, 551–552

Miscellaneous applications:
Benford’s Law of Numbers, 139, 254
box plots and standard normal 

distribution, 281
clock auction price, 686–693, 695–696, 

703–704, 710–712, 768–770
customers in line at Subway shop, 216
cycle availability of a system, 266




