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Preface

THE NATURE OF THE BOOK

Statistics— th e  subject o f  data  analysis and data-based  reasoning— is playing an 
increasingly vital role in v irtually  all professions. Som e fam iliarity w ith  th is  sub­
jec t is now  an essential com ponen t o f  any college education . Yet, pressures to 
accom m odate  a growing list o f academ ic requ irem ents often  necessitate  th a t 
th is exposure be  b rie f Keeping these  conditions in m ind, w e have w ritten  this 
book to  provide s tuden ts  w ith  a first exposure to  th e  pow erful ideas o f  m odem  
statistics. It presents th e  key statistical concepts and th e  m ost com m only  applied 
m ethods o f  statistical analysis. M oreover, to  keep it accessible to  freshm en  and 
sophom ores from  a w ide range o f disciplines, w e have avoided m athem atica l de­
rivations. T hey usually pose a s tum bling  block  to  learning th e  essentials in a 
short period  o f time.

This book is in tended  for s tuden ts  w ho  do  no t have a strong background in 
m athem atics b u t seek to  learn th e  basic ideas o f statistics and th e ir  application  
in a variety o f  practical settings. T h e  core m aterial o f th is  book is com m on  to  al­
m ost all first courses in statistics and is designed to  be  covered w ell w ith in  a 
one-sem ester course in in troducto ry  statistics for freshm en-sen io rs. It is supp le­
m en ted  w ith  som e additional special-topics chapters.

ORIENTATION

T h e  topics trea ted  in th is te x t are, by and large, th e  ones typically covered  in an 
in troducto ry  statistics course. T hey  span th ree  m ajor areas: ( i)  descrip tive statis­
tics, w hich  deals w ith  sum m arization  and descrip tion  o f data; ( ii)  ideas o f p rob­
ability and an understand ing  o f  th e  m anner in w hich sam ple-to-sam ple  variation 
influences ou r conclusions; and (iii] a collection o f statistical m ethods for ana­
lyzing th e  types o f  data  th a t are o f  com m on occurrence. However, it is th e  tre a t­
m e n t o f  these  topics th a t  m akes th e  te x t distinctive. By m eans o f good m otiva­
tion , sound explanations, and an abundance o f  illustrations given in a real-w orld 
con tex t, it em phasizes m ore th an  ju s t a superficial understanding.
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i v  PREFACE

Each concep t o r techn ique  is m otiva ted  by first setting  o u t its goal and ind i­
cating its scope by  an illustration o f  its application. T h e  subsequen t discussion is 
n o t only lim ited  to  showing how  a m e th o d  w orks b u t includes an explanation  o f  
th e  why. Even w ith o u t recourse to  m athem atics, w e are able to  m ake th e  reader 
aware o f  possible pitfalls in th e  statistical analysis. S tudents can gain a p roper 
appreciation  o f statistics only w hen they  are provided w ith  a careful explanation  
o f  th e  underlying logic. W ith o u t th is understanding, a learning o f e lem entary  
statistics is bou n d  to  be  ro te  and transient.

W hen  describing th e  various m ethods o f statistical analysis, th e  reader is 
continually  rem inded  th a t th e  validity o f a statistical inference is con tingen t 
upon  certain  m odel assum ptions. M isleading conclusions m ay result w hen  these  
assum ptions are violated. W e feel th a t th e  teaching  o f  statistics, even a t an in tro ­
ducto ry  level, should  n o t be lim ited  to  th e  p rescrip tion  o f m ethods. S tuden ts  
should  be  encouraged to  develop a critical a ttitu d e  in applying th e  m ethods and 
to  be  cautious w hen  in terp reting  th e  re su lts  This a ttitu d e  is especially im p o r­
ta n t in th e  study  o f re lationship am ong variables, w hich is perhaps th e  m ost 
w idely used  (and also abused) area o f statistics. In addition to  discussing infer­
ence p rocedures in this context, w e have particu larly  stressed critical exam ina­
tion  o f  th e  m odel assum ptions and careful in te rp reta tion  o f th e  conclusions.

SPECIAL FEATURES

1 C rucial elem ents are boxed to  h ighlight im p o rtan t concep ts and m e th ­
ods. T hese boxes provide an ongoing sum m ary o f  th e  im p o rtan t item s
essential for learning statistics. A t th e  end o f  each chapter, all o f  its key 
ideas and  form ulas are sum m arized .

2 A rich collection o f  exam ples and  exercises is included. T hese are
draw n from  a large variety o f real-life settings. In fact, m any data  sets
stem  from  genuine experim ents, surveys, or reports.

3. Exercises are prov ided  at th e  end  o f each  m ajor section. T hese provide 
th e  reader w ith  th e  opp o rtu n ity  to  practice th e  ideas ju s t learned . O c ­
casionally, they  supp lem en t som e po in ts raised in th e  tex t. A  larger co l­
lection o f exercises appears a t th e  end  o f  a chapter. T he  s tarred  p ro b ­
lem s are relatively difficult and su ited  to  th e  m ore m athem atically  
co m p e ten t s tuden t.

4. Statistics in C o n tex t sections, in four o f  th e  beginning chapters, each 
describe an im p o rtan t statistical application  w here  a statistical approach 
to  understand ing  variation is vital. T hese ex tended  exam ples reveal, 
early on  in th e  course, th e  value o f  understand ing  th e  subject o f  statis­
tics.

5. P -v a lu e s  are em phasized  in exam ples concerning tests o f hypotheses. 
G raphs giving th e  relevant norm al o r t density  curve, rejection region, 
and P -v a lu e  are p resented .



6 . Regression analysis is a prim ary  statistical techn ique  so w e provide a 
m ore thorough  coverage o f th e  topic than  is usual a t th is level. T he b a ­
sics o f regression are in troduced  in C h ap ter 11, w hereas C h ap ter 12 
stre tches th e  discussion to  several issues o f practical im portance. These 
include m ethods o f  m odel checking, handling nonlinear relations, and 
m ultip le  regression analysis. C om plex  form ulas and calculations are ju ­
diciously replaced  by c o m p u te r o u tp u t so th e  m ain ideas can be  learned 
and appreciated  w ith  a m in im um  o f stress.

7. C :om putcr A ided Statistical Analyses use softw are packages th a t can re ­
m ove m uch o f th e  d rudgery  o f hand  calculation and plotting. T hey  al­
low studen ts to  w ork w ith  larger data  sets w here  pa tte rn s  are m ore p ro ­
nounced and to  m ake com plicated  calculations. Besides discussion o f 
som e com pu te r o u tp u t in th e  tex t, c o m p u te r exercises are included in 
all chap ters  w here  relevant.

8 . C onvenient Electronic D ata Bank at the  end  o f th e  book contains a sub­
stantial collection o f data. These data  sets, toge ther w ith  num erous o th ­
ers th roughou t the  book, allow for considerable flexibility in th e  choice 
b etw een  concep t-o rien tated  and applications-orientated  exercises. T he 
D ata Bank and th e  o th e r larger data  sets are available for dow nload on 
th e  accom panying w ebsite located a t w w w .w iley.com /college/johnson.

9. Technical A ppendix  A presents a few statistical facts o f  a m athem atical 
nature. These are separated  from  th e  m ain tex t so th a t they  can be left 
o u t if  th e  in struc to r so desires.

PREFACE V

ABOUT THE FIFTH EDITION

T h e  fifth edition  o f STATISTICS— Principles and Methods m aintains th e  objec­
tives and level o f p resen ta tion  o f th e  earlier editions. T h e  goals are th e  develop­
ing ( i)  o f an understanding  o f  th e  reasonings by w hich  findings from  sam ple 
data  can be ex tended  to  general conclusions and (ii) a fam iliarity w ith  som e b a ­
sic statistical m ethods. T here  are num erous data  sets and co m p u te r o u tpu ts  
w hich give an appreciation  o f  th e  ro le o f th e  c o m p u te r in m odern  data  analysis.

T h roughou t, w e have endeavored  to  give clear and concise explanations o f 
th e  concepts and im portan t statistical term inology and  m ethods. D iscussion o f 
th e  statistical m ethods includes an explanation  o f  th e ir  underlying assum ptions 
and th e  dangers o f ignoring them . Real-life settings are used  to  m otivate  th e  sta­
tistical ideas and well organized discussions proceed  to  cover statistical m ethods 
w ith  heavy em phasis on exam ples. T h e  fifth edition  enhances these  special fea­
tures. M ore particularly, th e  m ajor im provem ents are:

Llsing Statistics W isely Feature. Provides im p o rtan t guidelines for th e  ap ­
propriate  use o f statistics. Included a t th e  end o f each chapter.

In tegrated  Technology. A sum m ary o f  th e  steps for using MINITAB, 
EX CEL, and th e  TI-84 calculator is included a t th e  end  o f m ost chapters. This

http://www.wiley.com/college/johnson


v i  PREFACE

concen trates th e  p resen ta tion  o f special pu rpose  instructions so th a t, w ith  few  
exceptions, only co m p u te r o u tp u t is needed  in th e  tex t.

M ore D ata-Based Exerci.se.s. Som e o f th e  new  exercises are keyed to  new  
data  based exam ples in th e  text. O th e rs  are based on  th e  new  grizzly bear data 
set added to  th e  data  bank.

Now Exercises. Further new  exercises providing practice on concepts, together 
w ith m any new  com putational exercises, augm ent th e  already rich collection o f 
exercises.

ORGANIZATION

This book  is organized in to  fifteen chapters, an optional technical appendix 
(A ppend ix  A), and a collection o f  tables (A ppend ix  B). A lthough  designed for a 
one-sem ester or a tw o-quarte r course, it is enriched w ith  am ple  additional m ate­
rial to  allow th e  in s truc to r som e choices o f topics. B eyond C h ap te r 1, w hich sets 
th e  th em e  o f  statistics, and distinguishes popula tion  and sam ple, th e  subject 
m a tte r could be  classified as follows:

Topic C h ap te r

D escrip tive study  o f data  2, 3

Probability and d istributions 4, 5, 6  

Sam pling variability 7

C ore  ideas and m ethods 
o f  statistical inference 8 , 9, 10
Special topics o f
statistical inference 1 1 ,1 2 , 13, 14, 15

W e regard C hap ters  1 to  10 as constitu ting  th e  core m ateria l o f an in troduc­
tory  statistics course, w ith  th e  excep tion  o f th e  s tarred  sections in C h ap te r 6 . 
A lthough this m ateria l is ju s t abou t enough for a one-sem ester course, m any 
instructo rs m ay w ish to  e lim inate  som e sections in o rder to  cover th e  basics o f 
regression analysis in C h ap ter 11. T his is m ost conveniently  done by  initially 
skipping C h ap te r 3 and th en  taking up  only those  portions th a t are linked to 
C h ap te r 11. Also, instead o f a tho rough  coverage o f  p robability  th a t  is p ro ­
vided in C h ap te r 4, th e  la ter sections o f  th a t ch ap ter m ay receive a lighter 
coverage.

SUPPLEMENTS

Ins truc to r Solution M anual. (ISBN 0471-78869-43 This m anual contains 
com ple te  so lutions to  all exercises.



Test Bank. (Available on  th e  accom panying w ebsite: w w w .w iley.com / 
college/johnson) C ontains a large nu m b er o f additional questions for each 
chapter.

S tu d en t Solutions M anual. (ISBN 0-471-71884-X ) T his m anual contains 
com ple te  solutions to  all o d d -num bered  exercises.

E lectronic D ata  Bank. (Available on th e  accom panying w ebsite: www. 
w iley.com /college/johnson) C ontains da ta  sets from  varying sources th a t  can be 
used  to  perform  analyses w ith  statistical softw are packages.

W ileyPLUS. This pow erfu l onhne  tool provides a com pletely  in tegrated  
su ite  o f  teaching and learning resources in one easy-to-use website. W ileyPLUS 
offers an online assessm ent system  w ith  full gradebook capabilities and algorith­
mically generated  skill build ing  questions. To view  a dem o  o f WileyPLUS, con­
tac t your local W iley Sales R epresentative o r visit: w w w .w iley.com /college/ 
wileyplus.
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