
JAGGIA 
KELLY 

SALZMAN 
OLA RU 

SRIANANTHAKUMAR 
BEG 

LEIGHTON 

Essentials of 
BUSINESS STATISTICS 

COMMUNICATING WITH NUMBERS 

---'-- . ~ 

~.. .. ' .. . . ' .. , ·. ' , ·. ' 
...--lllil·-....._ ' ·. ' ·. ' . ' • • ............. """1 • • • • • •• •• 

I 

I 

• • • • • • • • • • • • • • . ' .· , .· , . , .· , - _ ... ·--• • •• 



SANJIV JAGGIA 

ALISON KELLY 

SCOTT SALZMAN 

DOINA 0LARU 

SIVAGOWRY SRIANANTMAKUMAR 

RABIUL BEG 

CATMERINE LEIGMTON 

~ssentials of 

BUSIN~SS STATISTICS 
COtv1tv1UNICATING WIT~ NUtv1B~RS 

• 



• Copyright © 2016 McGraw·l·lill Education (Australia) Pty Ltd 
Additional owners of copyright are acknowledged in on-page credits 

!::very effort has been made to trace ~d acknowledge copyrighted material. The authors and publ ishers tender their apologies 

should any infringement have occurred. . 

Reproduction and communication for educational purposes 
The Australian Copyright Act 1968 (the Act) allows a maximum of one chapter or 10% of the pages of th is work, whichever is the 

greater, to be reproduced and/or communicat ed by any educat iona l institution for its educational purposes provided that the 

institut ion (or the body that administers it) has sent a Statutory !::ducational notice to Copyright Agency Limited (CAL) and been 

granted a licence. !=or detai ls of statutory educational and other copyright licences contact: Copyright Agency Limited, Level 15, 

233 Castlereagh Street, Sydney NSW 2000. Telephone: (02) 9394 7600. 

Website: www.copyright.com.au 

Reproduction and communication for other purposes 
Apart from any fair dealing for the purposes of study, research, critic ism or review, as permitted under the Act, no part of this 

publication may be reproduced, distributed or transmitted in any form or by any means, or stored in a database or retrieval system, 

w ithout the written permission of McGraw-f-jjll !::ducation (Australia) Pty Ltd, including, but not limited to, any network or other 

electronic storage. 

!::nquiries should be made to the publisher via www.mcgraw-hill.com.au or marked for t he attention of the permissions editor 

at the address below. 

National Library of Australia Cataloguing-in-Publication Data 

C reat or: 

Tit le: 

ISBN: 

Notes: 

Subjects: 

Other Authors/ Contributors: 

Dewey Number: 

Published in Australia by 

Jaggia, Sanjiv, author 

!::ssentials of business statistics : communicating with numbers / Sanjiv Jaggia, Alison Kelly, 

Rabiul A lam Beg, Catherine Leighton, Doina Olaru, Scott Salzman, Sivagowry Sriananthakumar. 

9781743769324 (paperback) 

Includes index. 

Commercia l statistics. 

Kelly, Alison 

Beg, A. B. M. Rabiul A lam, author. 

Leighton, Catherine, author. 

Olaru, Doina, author. 

Salzman, Scott, author. 

Sriananthakumar, Sivagowry, author. 

519.5 

McGraw-Hill Education (Australia) Pty Ltd 

Level 2, 82 Waterloo Road, North Ryde NSW 2113 

Senior product manager: Robert Ashworth 

Product manager: Lisa Coady 

Content developer: Cynthia Morali 

Senior content producer: Daisy Patiag 

Permissions editor: l-1aidi Bernhardt 

Copyeditor: Paul Leslie 

Proofreader: Anne Savage 

Indexer: Russell Brooks 

Cover: Jane Cameron, !=isheye Design 

Internal design: David Rosemeyer 

Typeset in Chaparra l Pro 10.5 pt by SPi-Global 

Printed in China on 70 gsm matt art by CTPS 



Brief contents 

CMAPTER 1 Statistics and data 2 

CMAPTER 2 Tabular and graphical methods 78 

CMAPTER 3 Numerical descriptive measures 70 

CMAPTER 4 Introduction to probability 722 

CMAPTER 5 Discrete probability distributions 164 

CMAPTER 6 Continuous probability distributions 204 

CMAPTER 7 Sampling and sampling distributions 244 

CMAPTER 8 Interval estimation 286 

CMAPTER 9 f.iypothesis testing 324 

CMAPTER 10 Comparisons involving means 366 

CMAPTER 11 Basics of regression analysis 412 

CMAPTER 12 More on regression analysis 460 



Contents in full · 

About the authors x Synopsis of introductory case 44 

Acknowledgments xii Stem-and-leaf diagrams 49 
Preface xii 

Text at a glance 
Scatterplots 52 

xv 
Using Excel to construct a scatterplot 54 

Cl-IAPTER 1 
Writing with statistics 56 

Statistics and data 2 Sample report-Petrol prices across 
Australian capital cities 56 

Introductory case: Tween survey 3 
Conceptual review 

The relevance of statistics 
58 

4 

What is statistics? 5 Additional exercises 59 

The need for sampling 6 Case studies 63 
Types of data 7 

APPENDIX 2.1 Guidelines for other 
Getting started on the Web 8 software packages 65 

Variables and scales of measurement 9 

The nominal sca le 70 

The ordinal scale 
Cl-IAPTER 3 

77 

The interva l scale 73 
Numerical descriptive The ratio scale 73 

Synopsis of introductory case 14 measures 70 
Conceptual review 76 

Introductory case: Investment decision 77 
Cl-IAPTER 2 

Measures of central location 72 

Tabular and graphical The mean 72 

methods 78 
The median 74 

The mode 76 
Introductory case: I-louse prices 

Using Excel to calcu late measures 
in south-west Victoria 79 

of centra l location 77 
Summarising qualitative data 20 

Percentiles and box plots 82 
Visualising frequency distributions 

for qualitative data 23 Calculating the pth percenti le 82 

Using Excel to construct a p ie chart 24 Constructing and interpreting a box plot 83 

Using Excel to construct a bar chart 25 Measures of dispersion 86 

Cautionary comments when constructing Range 86 
or interpreting charts or graphs 26 

The mean absolute deviation 87 
Summarising quantitative data 32 

Guide lines for constructing a frequency 
Variance and standard deviation 88 

d istribution 32 Coefficient of variation 89 

Visualising frequency distributions Using Excel to calculate measures 
for quantitative data 36 of dispersion 90 

Using Excel to construct a histogram 38 Synopsis of introductory case 97 

• 



Mean-variance analysis and the Sharpe ratio 93 Total probability rule and Bayes' theorem 147 

Analysis of relative location 96 Total probability ru le 147 

Chebyshev's theorem 96 Bayes' theorem 750 

Empirical rule 97 Writing with statistics 154 

z-scores 98 Sample report-Linking cause of death with 

Summarising grouped data 707 
method of losing weight 155 

Covariance and correlation 704 
Conceptual review 156 

Using Excel to calcu late covariance 
Additional exercises 757 

and the correlation coefficient 706 Case studies 161 

Writing with statistics 708 

Sample report-Analysing speed limits 109 C~APTER 5 

Conceptual review 770 

Additional exercises 112 Discrete probability 
Case studies 775 distributions 164 

APPENDIX 3 .1 Guidelines for other Introductory case: Available staff 
software packages 117 for probable customers 165 

Random variables and discrete 

C~APTER4 
probability distributions 766 

Discrete probabil ity distribution 167 

Introduction to Expected value, variance and standard 

probability 
deviation 172 

722 
Expected value 773 

Introductory case: Sportswear brands 123 
Variance and standard deviation 173 

Fundamental probability concepts 124 
Risk neutrality and risk aversion 174 

Events 125 
Binomial distribution 178 

Assigning probabilities 127 
Using Excel to obtain binomial probabilities 183 

Rules of probability 132 
Poisson distribution 786 

Complement ru le 132 
Using Excel to obta in Poisson probabilities 189 

Addition rule 132 
Synopsis of introductory case 789 

Addition ru le for mutua lly exclusive event s 134 
~ypergeometric distribution 191 

Conditional probability 135 
Using Excel to obtain hypergeometric 

Independent and dependent event s 736 probabilities 193 

Multiplication ru le 137 Writing with statistics 195 
'I 

Sample report-Comparison of salary plans 196 Con,tingency tables and probabilities 141 

Synopsis of introductory case 145 Conceptual review 197 

· -



Contents in full continued 

Additional exercises 198 Case studies 239 

Case studies 207 APPENDIX 6.1 Guidelines for other 

APPENDIX s.1 Guidelines for other 
software packages 240 

software packages 202 

C~APTER7 

C~APTER 6 Sampling and sampling 

probability 
distributions 244 

Continuous 
distributions 

Introductory case: Marketing iced coffee 245 
204 Sampling 246 

Introductory case: Demand for salmon 205 Classic case of a bad sample: the Literary 

Continuous random variables Digest debacle of 1936 247 

and the uniform distribution 206 Sampling methods 248 

Continuous uniform distribution 207 Sampling distribution of the sample mean 257 

The normal distribution 270 Expected value and standard error of the 

Characteristics of the normal distribution 277 sample mean 252 

Standard normal distribution 272 Sampling from a normal population 255 

Finding a probability for a given z value 273 
Central limit theorem 256 

Finding a z value for a given probability 2 76 
Sampling distribution of the sample proportion 260 

Revisiting the empirica l rule 278 Expected va lue and standard error of the 

sample proportion 260 
Solving problems with normal distributions 220 

Synopsis of introductory case 265 

Transformation of normal random variables 227 
!=inite population correction factor 267 

Inverse transformation 222 Statistical quality control 269 

Using Excel for the normal d istribution 224 Control charts 270 

A note on the normal approximation Using Excel to create a control chart 273 
of the binomial distribution 225 

Writing with statistics 276 
Synopsis of introductory case 225 

Sample report-Customer wait time 277 
The exponential distribution 229 

Conceptual review 278 
Using Excel for t he exponential distribution 237 

Additional exercises 280 
Writing with statistics 233 

Case studies 282 
Sample report-Absolute grading versus 

APPENDIX 1.1 Derivation of the mean and 
relative grading 234 

variance for X and P 283 
Conceptual review 235 

APPENDIX 7.2 Guidelines for other 
Additional exercises 236 software packages 284 

• 



Cl-IAPTER8 Cl-IAPTER 9 

Interval estimation 286 ~ypothesis testing 324 

Introductory case: l=uel economy Introductory case: University students' 

of 'ultra-green' cars 287 study habits 325 

Confidence interval for the population mean Introduction to hypothesis testing 326 
when <Tis known 288 

Decision to 'reject' or 'not reject' the 

Constructing a confidence interval for null hypothesis 327 
µwhen u is known 289 

Defining the nu ll and alternative 

Width of a confidence interval 292 hypotheses 327 

Using Excel to construct a confidence interval Type I and Type II errors 330 
for µ when u is known 294 

l-lypothesis test of the population 

Confidence interval for the population mean when <Tis known 332 
mean when <Tis unknown 297 

The p-value approach 333 
The t distribution 297 

Critical va lue approach 337 
Locating tdf values and probabilities 298 

Confidence intervals and two-tai led 

Constructing a confidence interval for hypothesis tests 340 
µwhen U is unknown 299 

Using Excel to testµ when u is known 341 
Using Excel to construct a confidence interval 

One last remark 
forµ when u is unknown 300 

342 

Confidence interval for the 
l-lypothesis test of the population 

population proportion 305 
mean when <Tis unknown 344 

Selecting the required sample size 309 
Using Excel to testµ when u is 

unknown 347 
Selecting n to estimate µ 309 

Synopsis of introductory case 348 
Selecting n to estimate p 310 

l-lypothesis test of the population 

Synopsis of introductory case 311 proportion 351 

Writing with statistics 313 Writing with statistics 356 

Sample report-Weekly stock performance: Sample report-Income inequality in 

Wesfarmers versus Woolworths 314 Australia 357 

Conceptual review 315 Conceptual review 358 

Additional exercises 316 Additional exercises 360 

Case studies 320 Case studies 362 

APPENDIX 8.1 Guidelines for other APPENDIX 9.1 Guidelines for other 

software packages 321 software packages 363 

• 



Contents in full continued 

Cl-IAPTER 10 Determining the sample regression equation 416 

Comparisons 
Using t:xcel to construct a scatterplot 

and a trendline 417 

involving means 366 Using t:xcel to find the sample regression 

equation 419 
Introductory case: Effectiveness 

Multiple linear regression model 424 of mandatory kilojoule postings 367 

Inference concerning the difference Determining the sample regression equation 424 

between two means 368 Goodness-of-fit measures 428 

Confidence interval forµ, - µ 2 369 Standard error of the estimate 429 

Hypothesis t est forµ, - µ 2 377 Coefficient of determination f<2 431 

Using t:xcel for testing hypotheses aboutµ, - µ 2 373 Adjusted f<2 434 

Inference concerning mean differences 379 Tests of significance 437 
Recognising a matched-pairs experiment 380 Tests of individual significance 437 
Confidence interval for µo 380 Test of joint significance 442 

Hypothesis test for µ 0 381 Reporting regression resu lts 444 
Using t:xcel for testing hypotheses about µo 383 Synopsis of introductory case 445 

Synopsis of introductory case 384 Writing with statistics 451 
Inference concerning differences 

Sample report-Analysing the winning 
among many means 388 

proportion in footy 451 
F distribution 388 

Conceptual review 452 
One-way ANOVA test 389 

Additional exercises 454 
Using t:xcel for one-way ANOVA test 393 

Case studies 455 
Writing with statistics 399 

APPENDIX 11.1 Guidelines for other 
Sample report-Evaluating traffic software packages 457 
congestion by city 399 

Conceptual review 400 Cl-IAPTER 12 

Additional exercises 401 

Case studies 406 More on regression 
APPENDIX 10.1 Guidelines for other analysis 460 

software packages 407 
Introductory case: Is there evidence 

Cl-IAPTER 11 of gender pay discrimination? 461 

Dummy variables 462 
Basics of regression Qualitative variables with two categories 463 

analysis 472 Qualitative variables with multiple categories 466 

Introductory case: 1-lousehold debt repayments 413 Synopsis of introductory case 470 

Simple linear regression model 415 Interval estimates for the response variable 474 

• 



Model assumptions and common violations 479 Conceptual review 493 

Common violation 1: non-linear patterns 487 Additional exercises 494 

Common violation 2: multicollinearity 483 Case studies 496 

Common violation 3: changing variability 485 APPENDIX 12.1 Guidelines for other 
software packages 498 

Common violation 4: correlated observations 486 

Common violation 5: excluded variables 488 Appendixes 
Summary 488 APPENDIX A Tables 500 

Writing with statistics 490 GLOSSARY 570 

Sample report-Soccer salaries 491 INDEX 575 

• 



• 

About the authors 

Sanjiv Jaggia 

Sanjiv Jaggia is a professor of economics and finance 

at California Polytechnic State University in San 

Luis Obispo, California. After earning a PhD from 

Indiana University, Bloomington, in 1990, Dr Jaggia 

spent 17 years at Suffolk University, Boston. In 2003 

he became a Chartered i=inancial Analyst (Ci=A®). 

Dr Jaggia's research interests include empirica l finance, 

statistics and econometrics. f-je has published exten­

sively in research journals, including the Journal of 

f mpirical Finance, Review of fconomics and Statis­

tics, Journal of Business and fconomic Statis tics and 

Journal of fconometrics. Dr Jaggia's ability t o commu­

nicate in the classroom has been acknowledged by 

several teaching awards. 

Alison Kelly 

Alison Kelly is a professor of economics at Suffolk 

University in Boston, Massachusetts. She received 

her BA degree from the College of the f-joly Cross 

in Worcester, Massachusetts; her MA degree from 

the University of Southern California in Los Angeles; 

and her PhD from Boston Col lege in Chestnut f-jill, 

Massachusetts. Dr Kelly has published in highly 

regarded journa ls such as the American Journal of 

Agricultural fconomics, Journal of Macroeconomics, 

Review of Income and Wealth, Applied Finan­

cial f conomics and Contemporary fconomic 

Policy. She is a Chartered i=inancial Ana lyst (Ci=A®) 

and regularly teaches review courses in quantitative 

methods to candidates preparing to take the Ci=A 

exam. 

Rabiul Alam Beg 

Dr A B M Rabiul A lam Beg is cu rrently senior 

lecturer in the College of Business, Law and Gover­

nance at James Cook University, North Queensland. 

f-j e earned a Bachelor of f-jonours and a Master's 

degree in Statistics from the University of Rajshahi 

Bangladesh, a Master's of t::conomics f-j onours 

degree from the University of Sydney, and a PhD in 

t::conometrics from La Trobe University, Melbourne. 

Prior to joining James Cook University in 2000, 

Dr Beg t aught statistics and t:conometrics at the 

University of New t:ngland, NSW, and statistics at La 

Trobe University, Melbourne. 

Catherine Leighton 

Dr Catherine Leighton is an Assistant Professor 

at The University of Western Australia's Business 

School. She predominantly teaches business statis­

tics and research methods to postgraduate students. 

She enjoys the cha llenge of demystifying statistics 

and making a seemingly 'boring' subject both inter­

esting and useful. Dr Leighton's research interests 

are mainly in the areas of organisational effectiveness 

and employee well being. She enjoys using sophisti­

cated st atistical tools and techniques to discover new 

relationships between workplace variables and the 

process of translating these findings to actionable 

strategies. 

Doina Olaru 

Dr Doina Olaru 1s an Associate Professor at The 

University of Western Austra lia Business School in 

the Department of Management and Organisations. 

She is an active resea rcher in transport modelling 

and p lanning and business innovation networks, 

w it h both academia and industry experience. She 

has worked as a railway engineer in Romania and 

as a Post Doctoral Research Scientist for CS IRO 

on economic, environmental, and social aspects of 

transport activities. These experiences enriched her 

area of expertise, covering now: travel behaviour, 

accessibility, discrete choice modelling and exper­

imenta l designs, simulation of transport processes, 

fuzzy logic and agent-based modelling applications in 

business. She is fascinated by the power of using var­

ious multivariate dat a ana lysis techniques to better 

underst and human behaviour and business phenom­

ena. She is also passionate about her teaching and 

particu larly interested in the antecedents and bene­

fits of service-learning. 



Scott Salzman 

Dr Scott Salzman completed his undergraduate 

degree in science, then fo llowed this up with a 

degree in chemistry and later a doctorate in appl ied 

numerical modelling. Since graduating, he has pro­

vided numerical modelling direction for a variety 

of interdisciplinary and multidiscipl inary projects. 

Dr Salzman has worked at times as a consultant, yet 

always retained a research perspective. f-je has taught 

numerical modelling to students from most academic 

disciplines and currently chairs the first year statistics 

unit of Deakin University Business School. Scott has 

co-authored more than so academic research arti­

cles, most of them peer reviewed and published in 

international journals. f-jis published research revea ls 

an abi lity to successfu lly apply numerical model ling 

techniques to a variety of problems. When he began 

tutoring students in statistics in 2011, he became aware 

of the intense anxiety that is often apparent and con­

sequently, he is now committed to helping them. 

Sivagowry Sriananthakumar 

Dr Sivagowry Sriananthakumar is a Senior Lecturer 

in the School of !;:conomics, f=inance & Marketing 

at Royal Melbourne Institute of Technology (RM IT) 

University. Prior to th is, she worked as a Research 

Assistant/Research f=ellow/Assistant Lecturer in the 

Department of !;:conometrics and Business Statistics, 

Monash University. Dr Sriananthakumar has a PhD in 

!;:conometrics and Business Statistics from Monash 

University. f-jer thesis focused on developing a power­

fu l test for non-nested composite hypotheses which 

was applied for a number of interesting economic 

applications. The publication based on her PhD thesis 

was awarded Dean's Commendation for !;:xcel lence in 

recognition of outstanding achievement in research 

publ ication in 2006. She also completed a M!;:c in 

!;:conometrics and Business Statistics (major t hesis) at 

Monash. In addition, she has completed a Grad-Dip 

!;:c (!;:conometrics and Business Statistics) at Monash 

University and a BSc (Mathematics & Statistics) (f=irst 

Class f-jonours) from the University of Jaffna, Sri Lanka. 

With additional authoring by Jigme Nidup 

Jigme Nidup is currently pursuing a PhD in economics 

at RMIT under the auspices of an RMIT PhD Inter­

nationa l Scholarship 2013. f-je also teaches Business 

Statistics for undergraduate students at t he same uni­

versity. Prior, he served as a Deputy Chief Statistical 

Officer at the National Statistics Bureau of Bhutan. 

f-je also had the opportunity to serve as a research 

analyst to f-jis Majesty's representative to the Bhutan 

O lympic Committee. 

Jigme Nidup's research concentrates on applied 

econometrics, with special focus on social wellbeing 

and economic development. f-jis PhD thesis delves 

into studying economic growth, poverty and happi­

ness, and income inequality in Bhutan. In addition, he 

has publ ished f ive single-authored articles in interna­

tional and regional peer-reviewed journals. 

Dedication 

SCOTT SALZMAN: 

To my daughters lnika, Jessika, Shinae and Aylish. Be your best. 

DOINA 0LARU: 

I w ish to dedicate t his text to my students. 

SIVAGOWRV SRIANANTHAKUMAR: 

I would like to dedicate my work to the memory of my loving parents 

Mr K. Manikawasaker and Mrs M. Yogeswary. 

RABIUL BEG 

To my w ife, f=a rhat Sultana Beg. 

CATHERINE LEIGHTON: 

To my husband, Pau l, and our chi ldren, Josh and Ruby. 

• 



. I 

Acknowledgments 

Teamwork has been an essential part of the creation of this important book. 

We are very proud to acknowledge the contributions made by our esteemed 

author team. 

Reviewers 
We owe special thanks to the distinguished colleagues 

and peers who provided research and review feed­

back as we prepared fssentials of Communicating 

Statistics. Many of the improvements in the book are 

the result of their comments. We'd like to thank the 

reviewers of the first edition, including: 

Anne Arnold, University of Adelaide 

Rabiul Beg, James Cook University 

Habiba Keshtiar, Deakin University 

Laszlo K6nya, La Trobe University 

Borek Puza, Austral ian National University 

Scott Salzman, Deakin University 

Sivagowry Sriananthakumar, RMIT University 

Digital contributors 
We are also grateful to the fo llowing people for their 

outstanding work on the digital resources that accom­

pany this edition: Rebecca Ratcliffe and Jigme Nidup 

(Solutions Manual); Pete Carter (Testbank); Azizur 

Rahman (PowerPoints); Con Korkofingas (LearnSmart). 

Publishers 
We want to thank and acknowledge the contributions 

of the team at McGraw-f-lill (;:ducation who made this 

book possible. We appreciate the work of our prod­

uct managers, Robert Ashworth and Lisa Coady, for 

their strong faith in this project and commitment to 

ensuring the high qual ity of this work, and our content 

developers, Cynthia Morali and Samantha Allemann, 

who helped implement the shared vision of this proj­

ect and worked closely with the author team. Thanks 

also go to Carolina Bodin, our research coordinator, 

for her market research and Daisy Patiag, our senior 

content producer, for seamlessly coordinating the 

endless production details. 

Now more than ever, no textbook is complete 

without the integration of outstanding digital learn­

ing resources. We thank the digital production t eam, 

Marisa Rey Bulen, Sarah Mahoney and Bethany Ng, 

for their tireless dedication to building the wealth 

of learn ing resources that are an integra l part of this 

learning resource. 

1 

Preface 

• 

Statistics can be a fun and enlightening course for 

both students and teachers. We have found that an 

effective way to make stat istics inte resting is to use 

timely business applications to which students can 

re late. If interest can be sparked at the very out­

set, students may end up learning statistics w ithout 

realising they are doing so. By careful ly matching 

timely applications w ith statistica l methods, stu­

dents learn to appreciate the relevance of busi­

ness sta tistics in our wor ld today. In every chapter, 

students are exposed to stat istical information 

conveyed in written form. By incorporating the per­

spective of professional users, it has been our goa l 

to make the subject matter more relevant and the 

presentation of material more straightforward for 

students . 

A unique emphasis on communicating with 
numbers ... 
MAKES BUSINESS STATISTICS RELEVANT 
TO STUDENTS 

In fssentials of Business Statistics, we have incorporated 

fundamental topics that are applicable for students 

with various backgrounds and interests. This feature is 

especially relevant as more universities move toward a 

one-semester introductory statistics course. Continuing 

the legacy of the American text, this loca l edition has 

allowed us to make the text more relevant and engaging 

for students studying in Australia and New Zealand. Com­

bined with our interactive and engaging Connect and 

LearnSmart platforms, we hope this edition provides the 

best resource for students studying business statistics. 
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LearnSmart maximises learning productivity and effi ciency by 

identifying the most important learning objectives for each student 

to master at a given point in time. It knows when students are 

likely to forget specific information and revisits that content to 

advance knowledge from their short-term to long-term memory. 

LearnSmart is proven to improve academic performance, ensuring 

higher retention rates and better grades. 
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.. Text at a glance 

The pedagogy is the key in helping students learn how to communicate and convey 

data in written format. 

Tween survey 
Luke McCd'rey managos 11 ski lodge at Mount Buller in Vk:tona. 1u1d ls in n~ of 11 now m11rl<et1ng 

m:mager He Is a falrly tough lntervll!WIM' and believes that the rfght applant should have ll basic 
understanding of data fundamentals. lndud1ng some backgroul'ld with staUstfail ml?lhods. Luke as 
partlcultirly 1nt0<Mt(!d en seMng the nff'dS of the "twe«i' population (c.hlldfen agod 810 12 ~ars Old) 

He boll<IYCs tNit rwccn spending powor has grown ovor tho post fo.w ycors, 11nd ho wants their 

skUng ll'XJ>4'rtcnce lO bo memorabl<' so that they want to return At the ond of Ill.st year's Ski season 
Luke asked 20 tweens four specific questiOns 

01 On your car drive to the resort, whlc.h radio station was playmg? 
02. On a scelc or 1 to 4, rate the quol1ty of the fOOd at the resort (where 1 IS poor, 2 ls felr, 3 IS 

good and 4 rs exceMonl} 
03 Prosonlly. the main dining {l:T(!(I closes at 3.00 pm Whl'.I\ time do you think It shOuld dose? 
04 How much of your own money dtd you spend at the lodge today? 

The responses to thc.-so questions aro shown In Table 11, this data am also be found on the text 

website. labelled TWHrt..Surwy. 

Luke asks each job appllc11nt 10 use the responses to: 

1. C111sslfy them Into the appropriate measurement scales 

2. Compare and contrast the type of !nform.l!Uon that can be extracted from each measurement 

scale 

3 Given the results of the survey. prO'NJe m11nt1!iJement with suogesuons for lmprOV<?rnent 

A synopsis ofthls case ls rxesentC!d 111 the end of the se<tion 'Variables and scales of measurement' 

Integrated introductory cases 
(;:ach chapter opens with a rea l-l ife case study that 

forms t he basis for severa l examples w it hin the chap­

ter. The questions included in t he examples creat e a 

roadmap for mast ering the most import ant learning 

outcomes within the chapter. A synopsis of each chap­

ter's introductory case is presented when the last of 

these examples has been discussed. Instructors of 

distance learners may find these introductory cases 

particular ly useful. 

ifUH4iH·li111ii;i.J.!iliM;fiifii 
A prellmroary survey of tween preferences conducted by the management of a ski resort 

three hours away from Melbourne, revealed some interesting Information 

Tweens were first asked to name the radio smtlon that they listened to on the way 

to the resort Even though their responses are !n the form of nominal d/JIB, the lenst 

sophlstrcated form of measurement. useful Information can sUll be extracted from it. 

For Instance, the responses show that 60% of the twcens Us toned to Arra Volley FM 

If the resort wishes to contact twcens using this medium, It 

may want to d11cct Its advertfslng dollars to this station 

~ Next the tweens were asked to rate the food quality at the 

resort on a scale of 1 to 4 {where I Is poor, 2 Is fair. 3 is good, 

and 4 ls excellent} Their responses to food quality were 

0<dlnal In nature: that ls, the responses can be categorised 

and ranked The survey results with respect to food quality are 
disturbing The majonty of the tweens. SS" (1V20), felt that the 

food was. at be'st. falr. A more extensive study focusing on food 

quehty appears necessary, 

number of people who did oot tiave the su1gery. The s1udy wanted to Investigate whe1her or oot 
losing weight through stomach surgery p<olonged the lives of severely 

obese pa!lents, by reducing death from heart disease. cancer and dlabeles. 
Over the course of the study. 534 of the parUclp<rnts died. Of those who 

died, the cause of death was classlned as either a disease death (such as 
heart disease. cancer or diabetes) or a non-disease death (such as suicide 

or accident) Lawrence Plummer. a 1esearch analyst Is handed Table 411. 
which summarises the study's findings. 

TABLE 4.11 Deaths cross-ctassifled by cause and method of 
losmg weight 

I M.IOlcd o11ot'"9 ~ _ 

C.>J:MolO.~ ~~.,_.09JY SurQOtf"J' 

Non-drsease death 

285 

36 

150 

63 
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Unique coverage of regression 
analysis 
We combine simple and multiple regression in one 

chapter, which we believe is a seamless grouping 

and eliminates needless repetition. This grouping 

allows more coverage of regression analysis than 

the vast majority of ~ssentials texts. This focus 

reflects the topic's growing use in practice. f-jow­

ever, for those instructors who prefer to cover 

only simple regression, doing so is still an option. 

Written as taught 
We introduce topics just the way we teach them; that 

is, the relevant tools follow the opening application. 

Our roadmap for solving problems is. 

1. Start with intuition 

2. Introduce mathematical rigour, and 

Integration of Microsoft® Excel 
We prefer that students first focus on and absorb 

the statistica l material before replicating their 

results with a computer. We feel that solving each 

application manually provides students with a 

deeper understanding of the relevant concept. 

f-jowever, we recognise that, primarily due t o cum­

bersome calculations or the need for statistical 

tables, the embedding of computer output is nec­

essary. Microsoft bcel® is the primary software 

package used in this t ext and it is integrat ed within 

each chapt er. We chose ~xce l over other st atisti­

ca l packages based on reviewer feedback and the 

fact that st udent s benefit from t he added spread­

sheet experience. We provide brief guidelines for 

using M initab, SPSS and JMP in chapter append i­

ces; we give more det ailed instructions on the t ext 

website . 

Simple linear regression model 
RtgnuioD all.dysi.i" is one of the most impon ant stUistiul mtthodologit1 used in busintu 
applia.tions. This is because of iu generality ;rnd applicability. It is used 10 £Dmint the linur 
nl.ationship ~IWttn two or more vuiablt1. In the introductory cue, Madelyn is interuted 
in uamining ho... income, working ho\lu and the unemployment rate might influence dtbt 
rep.aymenu. In otht:r scenarioa we may WJ.nl to: predict a comp.any's u.les bue<I on iu advutisins: 
expendit\lre; utimate an indiridial's nbry hued on e<luution and ~ars of u~rience; predict the 
selling prk.- of a house on the basis of iu sin and locuion; or describe auto ulu with resp«t 10 
consumer income, intcrH t rates and price discounu. Jn all of thu.- examples we u.n UH regression 
analysis to deKribe the relationships betwun the variables of interesL 

With rtcr61ion analpis, ...- explicitly assume that one variable, ulle<I the rHpOnH nriabk 
is influence<! by other variables, called the aspb.aatory nriablea. That is why the regil!s.sion 
analysis is part of the family of dep•mdence models. Cons"<luently, ...- use information on the 
explanatory variables to predict or describe chanies in the ruponse variable. Ahemative namH for 
expbnatoryvariable1aninde~ndent,predlctor,antecedentorv:ogenousvariab!es,or rea:resson: 

whilethe reaporu:evariableisoftenrefeni!<ltoas thedependen1,pre<lkted,conU<juent,crit.,rionor 
endogenousvaria.ble,or therecr.,su.nd. 

No matter the resporu:e variable that we choose to examine, we cannot expect ID predict its ttact 
value beuUH aome omitted explanatory vanablu may also influence it. If the value of the response 
variable isuniquelydeterminedbythev~luesoftheexplanatoryvariab\es,weu.ythattherdationship 

betwttn th., variables is d.denninirtk This ii often the case In the physical sciences. For v:amp!e, 
momentumpilthe product ofthem.au:mandfpffd (velocity) vof an object, thatis,p = mv. Ho....ver, 
inmost field!:ofresearch...-tendtofindthat the relationthipbetwttnthe explanatoryv;i,riabltsand 
theresponsevariablel1 in---=t, duetotheomWionofrelev;i,ntfactori; (tometimesnotmeasur;ib\e) 
that influence the response variable, or due to measurement errors. For iru:tance, debt repayments 

3. Produce computer output that confirms 

results. 

We use worked examples throughout the text to 

illustrate how to apply concepts to solve real-world 

problems. 

Descriptive Statistics 

lf"!lUt 

!r9Jt Range: 1 ~$1:$C$11 
Gr~By: @ 9Jiums 
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output options 
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Mechanical and applied exercises 
Chapter exercises are a well-balanced blend of 

mechanica l, computational-type problems fol lowed 

by more ambitious, interpretive-type problems. We 

have found that simpler drill problems tend to build 

students' confidence prior to tackling more difficult 

applied problems. Moreover, we repeatedly use 

many data sets-including house prices, rents, stock 

returns, salaries and debt-in the text. f=or instance, 

students first use these real data to calculate sum­

mary measures and then continue on to make sta­

tistical inferences with confidence intervals and 

hypothesis tests and perform regression analysis. 

Conceptual review 
At the end of each chapter, we provide a concep­

tual review that provides a more holistic approach to 

reviewing the material. This section revisits the learn­

ing outcomes and provides the most important defini­

tions, interpretations and formulas. 

Conceptual review 

Describe fundamental probability concepts. 
In order to assign the appropriate probability to an uncert;;iJn event. lt Is useful to 

establish some termlnology. An experiment !s a process that leads to one of several 
possible outcomes. A sample space. denoted S. of an experiment contains all possible 

outcomes o f the experiment. An event is any subset of outcomes of an experiment. 

and is calli!..d a simple event if It contains a single outcome. Events are exhnustlve if 
all possible outcomes of an experiment belong to the events. Events are mutually 

excluslve If they do not shme any common outcome of an experiment 

A probabitlty Is a numerical value that measures the llkehhood that an event occurs. 
It assumes a value between zero and one where a value zero Indicates an Impossible 

Interactive end-of-chapter 
questions 
Activities from the end of each chapter have been 

redesigned and built as interactive questions to 

allow students to practise what they are learning 

in a responsive environment that caters to every 

learning style. 

Instructor library 
The Connect instructor library is the place for 

additional resources to improve st udent engage­

ment in and out of class. Instructors can select and 

use any asset t hat enhances thei r lecture: 

eBook 

PowerPoint presentations 

EXERCISES 9.4 

Mochanics 
54.Conslder the followlng hypothesC!S: 

Hfi.p2:0.38 

H. :p<0.38 

Compute the p.varue b1sed on the folowlng 
sample Information. 
11. x=22: n=74 
b. x = UO:n = 300 
c P = 0.34.n = SO 
a P = 0.34:n =400 

55.WhlCh setsofsamplelnforrn.tlonlnthe 
precedinQ queition eneble us to 1~ the nul 
hypothcs~111 0 "' 0.01 endeta-• 0 107 

55.Conslder the foHOWing hypothHes: 

Hcrp = 0.32 

Compute the p-vo!ue bned on !he folloWlng 

11. x =20;n=66 
b. K=100;n=264 
c. P = 0.40;n= 40 
d J5 = 0.38.n = 180 

57.'llhlchsets ofsamplelnfcwml tlon lnthe 
precedlng qutttlonenable ustorejectlhenull 
h)"POlhHIS II Cl - 0 .05 and at Q = 0.101 

58.Sp.adfylhecrillc1lv11lufis) fortherolloYilog 
1csl5 of Ille popul1t1on proportloo The •n.lysis 
Is conducted 111 a 5" leWI of slgnifance. 
11 Ho,p :S: 0.22,H• p>0 22 
b Ho, p • 0.69. H,. p t- 0.69 
c. Ho. p 2: 0.56, HA. p < 0.56 

59 In O«ler to conduct o hypothesis test of 
the popul4Uon propOftlon, you sample 320 
ot»erv1111onsumresu1t ln 128 :wccesses Use 
lhe p.value llPPfODCh to conduct the folfowlng 
testsato •005 
11. Ho,p2:0 45, H.p<045 
b. Ho. p = 0.45, HA pt- 0.45 

Learning resources 
McGraw-1-lill Connect brings every learning 

resource that accompanies this text together 

in one p lace, and can also integrate and inter­

act with your LMS. Connect al lows instruc­

tors t he opportunity to provide a b lended or 

flipped classroom approach to their teaching. 

PowerPoint presentations 
These presentations cover the key points of 

t he chapter and include figures and charts 

from the text where relevant. 

Integration of Excel data sets 
A convenient fea ture is the inclusion of an 

t:xce l data file link in many problems using 

data fi les in their calculation. The link allows 

students to easily launch into t:xcel, work the 

problem and return to Connect to key in the 

answer and receive feedback on their results. 

Test bank 

Instructor's solutions manual 

Digital image library 

f=or more information, ask your McGraw-l-li ll 

t:ducation Consultant. 
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