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a priori probability  165~6, 201
accuracy of measurements 19
addition rules for probability see OR rules
adjusted R 538-9
alternative hypothesis
analysis of variance 394-7, 448-9
chi-squared tests 457, 461
tests of hypothesis 319, 321~2, 326~7
analysis of variance (ANOVA) 393-451
alternative hypothesis  394-7, 448-9

ANOVA tables 393, 402-9, 421~4, 4335,
449--50
assumptions 394, 421, 451

between samples 393

blocking 419~21, 450~1

Bonferroni’s method 413~14, 428-9, 451

calculators  407~9

confidence intervals 393, 411~15, 428~9, 451

degrees of freedom 403, 423~5

designed experiments 393, 430-2, 451

difference between means 393, 411-15, 427-8,
429

direct calculation 405-7

double summations 422, 563-5

equality of several means 396~-402, 425-7

Excel 393, 435-8, 444-7,451

exercises 402,409, 415~19, 427-8, 431-5, 4447

F-distribution 393, 397-402, 411, 426

fitted values 573~4

Minitab 393, 439-47, 451

null hypothesis  394~7, 448-9

one-way 393-418,435~7, 439~41, 448-50, 571~3

paired samples 419~21, 428-9

probability of correct conclusion 412~13

rationale 393-7

residuals 573-4

Scheffé’s method 413-15, 429, 451

solutions 625~8

sums of squares 4029, 4214, 44950, 571~2,
575~6
tests of hypothesis 399, 401, 411, 4234, 449
two-way 419-29,437~8, 4413, 450~1, 573~6
unequal sample sizes  410~11, 450
unexplained variation 419~21
within samples 393
AND rules 159, 170~2, 176~80, 202
ANOVA see analysis of variance
approximations 75
axioms of probability 167~8, 202
bar charts  23-32
compound  36~42
Excel 30-~2
information displayed 35~6
manually plotting  23~4
percentage frequency 25-30
relative frequency 25
simple 23-4
Bayes Theorem
applications 198-9
calculations  193~5
conditional probability 192~3, 203
tree diagrams  197~8
unreliable tests  199~200
Venn diagrams 195~6
best-fit line 118~19
betting odds 167
between samples variance 393
§,9,11
Binomial probability distributions
assumptions 212,213, 263
Binomial formula 216-18, 258-9, 262
derivations 212~16
Excel 224-6
mathematics of the binomial

256, 264

159, 192201

biases

205,212-28

551~3

mean values
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Binomial probability distributions (Continued )

Normal distribution approximation 256, 258~9,
264

parameters of the Binomial 218
Poisson distribution approximation 256~7, 264
probability tables 2224
tables 639-40
variance 256, 264

blind experiments 16

blocking 419-~21, 450~1

Bonferroni’s method 413-14, 428-9, 451

box plots  98~101

calculators 3
analysis of variance 407-9, 450
correlation coefficient 146
data collection 11
descriptive statistics  94~6
least-squares line 146
Poisson probability distributions 233
probability  181~2
regression 146
regression analysis 507, 527~8
sampling distributions 267
sums of squares  407-9, 450
censuses 7, 15,16~17
central limit theorem (CLT)
confidence intervals 288, 297, 307
sampling distributions 270, 285
chi-squared tests  453~97
contingency tables 453, 455~6, 467, 492
degrees of freedom 459, 497
difference between proportions 46972
empirical probability distributions 478-82
equality of several proportions 453, 466~70
Excel 490-2,495-6
exercises 463-~4, 471-8, 481~3, 48690,
4946

expected frequencies

4578, 4678, 490~2

goodness of fit  478-~90
homogeneous populations 453, 464~6
independence 453, 456-64

limitations 497

Minitab 492-6

null hypothesis 457, 461, 467, 497
observed frequencies 457, 467
Poisson probability distributions
probability distribution  454~5
solutions  629~32

source of association 497

table 651

483-90

INDEX

459-61, 464-5, 497
482-3

tests of hypothesis
uniform probability distributions
CI see confidence intervals
class intervals/boundaries  545~6
classical probability 165~6, 201
classifying data  18~23, 26, 61
CLT see central limit theorem
cluster sampling 13
clustered data 156
coefficient of determination 538-9
correlation coefficient 113, 133~6, 140~1, 143,
155-7
derivation 136-40
Excel 143-4
exercises 140, 143, 146-54
formulae  140-1, 143, 154-5
least-squares line  133~40, 155~7
rank correlation 145
coefficient of variation (CV)
111
combinations 180~2
complementary sets 162
compound bar charts  36-42
conditional probability 186~93, 203
distributions  187-8, 208-9, 211
confidence intervals (CI) 287-317
analysis of variance 393, 411~15, 428~9, 451
assumptions 291
Bonferroni’s method 413~14, 428-9, 451
3046, 308~15,

96-17, 100~1, 107~8,

difference between means
316-17

difference between proportions
316-17

exercises 295-6, 299-~300, 304, 311~15

generalised formula 290-~1, 315

margins of error 288, 295, 300~1, 315

means 287-96, 3006, 308~17, 559

one-sided 294, 316

point estimates  287-91, 297, 306--8, 315

precision 287, 3004, 316

proportions  297-300, 304-~5, 307~15, 316~17,
559

regression analysis 505, 509, 513~18, 523-8, 543

sample size  300~1, 316, 365~6, 374~5, 384~6,
390-2

Scheffé’s method 413-15, 429, 451

411~15, 428-9, 451

solutions 617-19

standard deviation 291-5, 300

standard error  291-2, 305, 307~-8

Student’s t distribution 366, 384~6

304-5, 307~15,

simultaneous
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tests of hypothesis 319, 331~2, 3445, 350~1, 357

variance 305
confounding variables 16
contingency tables 453, 455~6, 467, 492
continuous
data 19
probability distributions 207, 263
random variables 206-7, 236, 255-6
control charts
means 272-3
proportions  279-80
correlation coefficient
calculators 146

coefficient of determination 113, 133~6, 1401,

143, 155-7
commonalities with slope 1423, 155
Excel 113,143-4
exercises 143, 14654
formulae 140-3, 154-5
least-squares line  133~6, 155~7
solutions  599-605
see also rank correlation
counting rules  180~2, 2023
critical regions 324, 325, 3424
critical Z value 291
cumulative frequency graphs see ogives
cumulative probability distributions 2224,
231-3
CV see coefficient of variation

data collection 5-~23
classifying data  18~23, 26, 61
cluster sampling 13
definitions  6~8
designed experiments  15~16
exercises 15,17~18
frequency distribution tables 22-3, 34~6, 49
mixed sampling methods 14
non-random sampling 13~14
purpose of study 6
qualitative data 19
quantitative data 19
random sampling 10~13
raw data 61
sampling  8~9, 10~15
sequential sampling 13
solutions 577
sorting data  18~23, 26, 61
sources 16~18
stem-and-leaf plots 202, 23, 34, 49
surveys 8~10

degrees of fit 478
degrees of freedom 362, 378
analysis of variance 403, 423~5
chi-squared tests 459, 497
sample size 561
variance 567-9
dependent events  171~2
dependent variables 120
descriptive statistics 2~3, 63~111
box plots  98~101
calculators  94-6
coefficient of variation 96-~7, 100~1, 107--8, 111
data collection 7
dispersion measures 84-94, 100~1, 103~4, 111
Excel 101-~10
exercises 79~84, 90-2, 95-6, 100~1, 10710
grouped data  72~85, 92~4, 100~1, 105~6
interquartile range  89-91, 93-4, 111
means 64-5, 68-9, 72-5, 101-3
medians  65~70, 75~-7, 547~8
Minitab 107
modes 67,71, 77-9
outliers 71-2
percentiles 67, 75~7, 85
quartile deviation 89~94, 111
quartiles  65~70, 75~7, 85, 105~6, 547~8
range 86, 90, 111
raw data 64-72, 81-92, 100
skewness 96-8, 100~1, 111
solutions 592-8
standard deviation 88-94, 109-11
summary statistics 64~84, 85
variance 86-94, 103-4, 111
weighted averages 79-81, 84
designed experiments
analysis of variance 393, 430-~2, 451
data collection 15~16
definition 6
probability 160-2
difference between means
analysis of variance 393, 411~15, 427~8, 429
confidence intervals  304-6, 30815, 316~17
paired 382-92
sample size  370~8, 382~92
tests of hypothesis  337-40, 3523, 356
variance 568
difference between proportions
chi-squared tests  469-72
confidence intervals  304~5, 307~15, 316~17
tests of hypothesis  340-~9, 352-3, 357
differences of NIRVs 246--8, 264
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discrete
data 19
probability distributions  207~9, 2224, 2623
random variables 2067
dispersion measures
grouped data  92~6, 100~1, 111
interquartile range  89-91, 93-4, 111
quartile deviation 89-~94, 111
range 86, 90, 111
raw data 84-92, 95-6, 100, 111
standard deviation 88~94, 109~11
variance 86-94, 103-4, 111
double summations 422, 563-5
double-blind experiments 16

e 230,555
economic indicators 81
email surveys 15
empirical probability  166~7
distributions 207, 262, 478-82
equality of several proportions 453, 466~70
equation of a straight line  116~17
see also least-squares line
error bound 301
estimators 282~4, 286
ethics 16
event spaces 160~2, 178
events 160, 170-5
Excel 3-4
analysis of variance 393, 435-8, 444-7, 451
bar charts  30~2
Binomial probability distributions  224-~6
chi-squared tests  490-2, 495-6
coefficient of determination  143~4
correlation coefficient 113, 1434
data analysis  106~7
data collection 11, 15, 61
descriptive statistics  101~10
grouped data  105~6
histograms 43
least-squares line 113, 127~33
line graphs  54~5
means 101-3
Normal probability distributions  248~9
pie charts 32-5, 40~1
Poisson probability distributions 233
regression analysis 113, 127~33, 499, 521~8
sample size 381
scatter plots  54-~5
tests of hypothesis 349, 354~5, 357

variance 1034

INDEX

expected frequencies 457~8, 467~8, 490~2

expected values 205, 253~62
Binomial/Normal approximation 256, 258~9,

264

Binomial/Poisson approximation 256~7, 264
continuous random variables 255~6
definition 253
exercises 261~2
linear functions of random variables 260~1
mean values 253, 255-6, 260-1, 264
proportions 557
variance 254-6, 260-1, 264

experiments see designed experiments

explained variation 136

explanatory variables 120, 534~6

F-distribution
analysis of variance 393, 397-402, 411, 426
sample size 359, 37882
tables  647~50
face-to-face interviews 15
factorials  180~2
false positives 200
focus groups 14
frequency distribution tables
descriptive statistics  75~6, 547~8
graphical presentation of data 22-3, 34~6, 49

Gini coefficient 53
goodness of fit
chi-squared tests  478~90
empirical probability distributions 478~82
Poisson probability distributions 483~90
uniform probability distributions  482-3
Gosset, William Sealey 362
graphical presentation of data
bar charts 2332, 35-42
conventions 545-6
exercises 26-30, 34-5, 38-42, 44, 48~52, 55-9
line graphs  54-6, 59~60
Lorenz curves 52-3,57-8
misleading graphs  59~60
ogives 4652
pie charts  25~6, 32~5, 40~1
probability distributions  209~10, 211, 222-3, 232,
236
sampling distributions 269-~70, 278
scatter plots  54~5
solutions  577-91
stem-and-leaf plots  20-~2, 23, 34, 49
see also histograms
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grouped data level of significance of the test 326
dispersion measures 926, 100~1, 105~6, 111 line graphs  54-~6, 59~60
summary statistics 72~84, 85 linear regression model  499-543
adjusted R 538-9
histograms  42-6, 49-51 assumptions 502, 518~21, 524, 537~9, 542
class intervals/boundaries 42-6, 545~6 calculators 507, 527-8
conventions 545-6 confidence intervals 505, 509, 513~18, 523-8,
equal intervals 42~4 543
probability distributions  208~9, 211, 222~3, 232, Excel 499,521-8
236 exercises 509-12, 516~18, 529~34, 539-42
sampling distributions  269~70, 278 explanatory variables 534~6
unequal/open-ended intervals  44-6 homoscedasticity 501, 520, 524
homogeneous populations 453, 464~6 independence 501, 520, 524
homoscedasticity 501, 520, 524 interpretation of coefficients 535~6
hypothesis testing see tests of hypothesis least-squares line  499-504, 513, 542
Minitab 499, 521-34, 536, 543
independence multicollinearity 538
chi-squared tests 453, 45664 multiple 534-42, 543
probability  170~1 Normal distribution 501, 520~1, 524
regression 120 prediction intervals 499, 513~18, 524~7, 543
regression analysis 501, 520, 524 residuals 499, 503, 518~21
intercept 116, 1223, 126, 155, 549-50 sampling distribution  504~6
interquartile range (IQR) simple 499-534, 542-3
grouped data  93-4, 111 slope  504~12, 528, 536-7, 543
raw data 89-91, 111 standard error 499, 502-3, 505-10, 513~16
interviews 8, 15 tests of hypothesis  505~10, 5223, 528, 537, 543
intuitive probability 167, 202 linear trends 115, 143~4, 1556
IQR see interquartile range Lorenz graphs 52-~3, 57~8
lower
joint events 184 confidence limit 291, 294, 310~11, 316
joint probability 188-91, 203 control lines 273, 280
distributions  184-~6, 208-9, 211 quartile 65~70, 76, 85
tail tests 328, 331, 356
kurtosis  106~7 warning lines 273, 280
LCL see lower control lines marginal probability  188-91, 203
least-squares line distributions 1846, 208-9, 211
best-fit line 118~19, 549 margins of error 288, 295, 300~1, 315
calculators 146 market research 16
coefficient of determination  133~40, 155~7 mathematical expectation see expected values
correlation coefficient  133~6, 155~7 maximum precision 302
degree of scatter 126~7 mean squared deviations see variance
Excel 113,127-33 means
exercises 124-7, 130-3, 1467 confidence intervals 287-96, 300~6, 308~17, 559
formulae  549~50 control charts  272-3
limitations 120~1 double summations 565
regression 113, 118~33 Excel 101-3
regression analysis  499-504, 513, 542 expected values 253, 255~6, 260-~1, 264
residuals  119-20 grouped data  72~5, 85
slope  122-3, 125, 549~50 proportions 557

left tail tests 328, 331, 356 raw data 64-5, 68-9, 85



JWBK145-Ind

JWBK145-Bradley March 18, 2007 8:45

[ 658 |

Char Count= 0

means (Continued )

sampling distributions 265, 266~75, 279, 284~5

tests of hypothesis  319~34, 33740, 352~3, 355~6
measurements, definition 6
measures of dispersion see dispersion measures
medians

grouped data  75~7, 85, 547~8

raw data 65-70, 85
method of least-squares
mid-interval = 545-6
middle quartile see median
Minitab 4

analysis of variance 393, 43947, 451

chi-squared tests 492~6

descriptive statistics 107

regression analysis 499, 521~34, 536, 543

sample size 359, 3812, 38990

tests of hypothesis  333~4, 349-55, 357
misleading graphs  59~60
mixed sampling methods 14
modes

grouped data  77-9, 85

raw data 67, 71, 85
multi-stage cluster sampling 13
multicollinearity 538
multiple linear regression model  534~42, 543
multiplication rules for probability see AND rules
mutually exclusive events 171, 172-3, 175

499-504, 513, 542

negative slope 117
negative trends 114, 1345
NIRVs see normal independent random variables

no association chi-squared tests 453, 456~64
nominal data, definition 19
non-mutually exclusive events  173~5

non-parametric tests, definition 454
non-random sampling 13~14

non-response 11

normal independent random variables (NIRVs)

246-~8, 264
Normal probability distributions 205, 236~53
area under the curve 243-5, 263
Binomial distribution approximation 256, 258-~9,
264
calculations  242~5
characteristics  237~-41
Excel 248-9
limits for percentage of all data 243~5, 263
mean values 256, 264
probability density functions 237, 255, 263
probability tables  239-41, 243~5

INDEX

regression analysis 501, 520~1, 524
sample size  359~61
sampling distributions 270
special properties 238
standard Normal distribution 246, 263
sums and differences of NIRVs 2468, 264
tables 6445
variance 256, 264

null hypothesis
analysis of variance  394-7, 448-9
chi-squared tests 457, 461, 467, 497
tests of hypothesis  319~21, 325-7, 330~1

observational experiments 6, 393, 430, 451
observed frequencies 457, 467
odds 167
ogives 46-52, 75,77
one-sided
confidence intervals 294, 316
tests of hypothesis 319, 327, 330~1, 352, 355
one-stage cluster sampling 13
one-way ANOVA 393-418, 4357, 43941,
448-50, 571~3
open-ended intervals 23
opportunity sampling 14
OR rules 159, 172~5, 176~80, 202~3
ordinal data, definition 19
outcomes, definition 160
outliers
box plots  98-9
correlation coefficient 156
summary statistics  71~2
p charts  279~80
p-values
sample size 367
tests of hypothesis
355
paired samples
analysis of variance 419-~21, 428-9
sample size 359, 38292
parameters, definition 6
parametric tests, definition 454

323,325, 329-30, 336, 340,

Pearson’s coefficient of skewness 97-8, 111
percentage frequency bar charts  25~30
percentage point 291, 316
percentages

calculation 37

probability 167
percentiles 67, 75~7, 85
permutations  180~2
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pictograms 59
pie charts  25-6, 32~5, 40~1
pilot surveys 9
point estimates
confidence intervals 285, 287-91, 297, 306--8,
315
regression analysis 510, 513~14
sampling distributions  267~9
Poisson probability distributions 205, 228~35
assumptions 229
Binomial distribution approximation 2567,
264
calculations  230~1
calculators 233
e 230,555
Excel 233
mean values 256, 264
Poisson formula 229, 230, 257, 263
probability tables 2313
tables 641-3
variance 250, 264
pooled estimates 371~2, 373
population
definition 6
least-squares line  499~504, 513, 542
means
confidence intervals 287-91, 306-8, 315~16
tests of hypothesis  319~34, 355~6
parameters 1, 265~7
variance 88
positive slope 117
positive trends 114, 134~5
post enumeration surveys 9~10
postal surveys 15
power of a test 319, 327
precision
confidence intervals 287, 300~-4, 316
tests of hypothesis 319
prediction intervals 499, 513~18, 524~7, 543
predictors 120
probability  159~203
analysis of variance 412~13
AND rules 159, 170~2, 17680, 202
axioms of probability 167~8, 202
Bayes Theorem 159, 192-201, 203
conditional 186-93, 203
counting rules  180~2, 2023
definitions  165~7
density functions 237, 255, 263
dependent events  171~2
equally likely outcomes 165~6

exercises 1635, 169-70, 175, 177-80, 1823,
188-91, 197~8, 200~1

independent events  170~1

intuitive 167, 202

joint  184~6, 188~91, 203

marginal 184-6, 188-91, 203

mutually exclusive events 171, 172-3, 175

non-mutually exclusive events  173~5

odds 167

OR rules 159, 172~5, 176~-80, 202~3

proportions/percentages 167

relative frequency 166~7, 202

sample size 367

set notation 162~5, 195-6, 201~2

solutions  606-9

tables 222-4, 231-3, 239-41, 243-5, 639-45

terminology  160~2

tests of hypothesis 323, 325, 329--30, 336, 340,
355

theoretical  165~6, 201

theory 1

tree diagrams  175~6, 178~9, 197-8, 202

unreliable tests  199~200

Venn diagrams 162~5, 195~6, 201-2

probability distributions

Binomial distribution 205, 212~28, 256-9, 262~4,
639~40

calculators  233-5

chi-squared tests  454~5, 478~90

conditional 187-8, 208-9, 211

continuous 207, 263

cumulative 2224, 231-3

definitions 207-8

discrete  207-9, 222-4, 262-3

empirical 207, 262, 47882

Excel 224-6
exercises 208-12, 218-20, 227-8, 233-5, 242,
250-3, 261~2

expected values 205, 253~62

graphical presentation 209-~10, 211, 222-3, 232,
236

joint  184~6, 208-9, 211

marginal 184-6, 208-9, 211

Normal distribution 205, 236~53, 2559, 2634,
270, 644~5

notation 207

Poisson distribution 205, 228-35, 2567, 263~4,
641-3

probability tables 2224

random variables 206-7, 210, 236, 246--8, 262

solutions 610-14
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probability distributions (Continued ) regression analysis 11333, 499~543
standard Normal distribution 246, 263 adjusted R 538-9
uniform  207-8, 209 assumptions 502, 518~21, 524, 537-9, 542
probability tables best-fit line 118~19
Binomial distribution 222-4, 639-40 calculators 146, 507, 527~-8
Normal probability distributions  239~41, 243-5, confidence intervals 505, 509, 513~18, 523-8,
644-5 543
Poisson distributions  231~3, 641~3 degree of scatter 126~7
progress exercises 3 Excel 113,127-33,499,521-8
proportions exercises 124-7, 130~3, 146~7, 509~12, 516~18,
chi-squared tests 453, 466~72 529-34, 539-42
confidence intervals 297-300, 304~5, 307~15, explanatory variables  534~6
316-17, 559 homoscedasticity 501, 520, 524
control charts  279~80 independence 501, 520, 524
means 557 interpretation of coefficients 535~6
probability 167 least-squares line 113, 118~33, 499-504, 513,
sample size 390, 392 542
sampling distributions  266~9, 275~82, 284-~5 limitations 120~1
tests of hypothesis 319, 334-49, 3523, 356~7 Minitab 499, 521-34, 536, 543
variance 557 multicollinearity 538
provability 201 multiple linear regression model 53442, 543
purpose of study 6 Normal distribution 501, 520~1, 524
prediction intervals 499, 513~18, 524~7, 543
QD see quartile deviation residuals  119-20, 499, 503, 518-21
qualitative data 19 sampling distribution  504~6
quantitative data 19 scatter plots 113, 114~17, 127-33
quartile deviation (QD) simple linear regression model  499-534, 542-3
grouped data  93-4, 111 slope  504-12, 528, 536-7, 543
raw data 89-92, 111 solutions  599-605, 633~8
quartiles standard error 499, 5023, 505-10, 513-16
formulae  547-8 straight line equation 116~17
grouped data  75~7, 85, 105~6, 547~8 tests of hypothesis  505~10, 522-~3, 528, 537,
raw data  65-70, 85 543
questionnaires 9 regression sum of squares (RSS) 136
quota sampling 13~14 regressors 120
relationships, scatter plots  114~15, 135, 155~6
random number tables 10~11, 652 relative frequency
random sampling 10~13 bar charts 25
random variables probability  166~7, 202
expected values  253~6, 260~1 sampling distributions 278
linear functions  260~1 research hypothesis see alternative hypotheses
probability distributions  206~7, 210, 236, 246-~8, residuals 11920
262 analysis of variance 573~4
range 86,90, 111 fitted plots  573~4
rank correlation  144-5 regression analysis 499, 503, 518~21
ratio scales 19 residual plots 443, 447
raw data response 120
dispersion measures 84~92, 95-6, 100~1, 111 right tail tests 328, 331, 356
graphical presentation 61 rounding numbers 19

summary statistics 64~72, 81~4, 85 RSS see regression sum of squares
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sample
characteristics 322
means 287-91, 306-8, 315~16
spaces 160-~2, 178, 187, 193
variance 88

sample size
analysis of variance 410~11, 449

confidence intervals  300~1, 316, 365-6, 374-5,

384-6, 390-2

degrees of freedom 561
difference between means 370-8, 382~-92
Excel 381
exercises 368~70, 375~8, 3812, 386~-90
F-distribution 359, 378~82
independent samples  370~5
Minitab 359, 381~2, 389~90
Normal populations  359~61
paired samples 359, 382--92
proportions 390, 392
solutions  622~4
standard deviation known 359-61
standard deviation unknown 365-7
Student’s t distribution 359, 362~7
tests of hypothesis 319, 359, 365, 366~7, 385
unequal 410~11, 450
variance 359-61, 370-3, 561
Z-values 363,364

sampling
cluster sampling 13
data collection 8~9
definitions 6, 8
errors 9, 269
frames 8-9, 14
mixed sampling methods 14
non-random sampling 13~14
random sampling 10~13
sequential sampling 13

sampling distributions  265~86
calculators 267
central limit theorem 270, 285
control charts  272-3, 279-80
estimators 282-4, 286
exercises 272~5,279~82
graphical presentation 269~70, 278
means 265, 266~175, 278, 279
point estimates  267~9, 285
population parameters 265~7
proportions  266~9, 275~82, 2845
regression analysis  504~6
solutions 615~16

standard error 269, 276, 279, 285
statistical inference  265~7
terminology 267, 269
variance 266, 283-4
scatter 126~7
scatter plots
graphical presentation of data 54~5
regression 113, 114-17, 127-33
see also least-squares line
Scheffé’s method 413-15, 429, 451
scientific calculators see calculators
self-selected samples 14
semi-interquartile range see interquartile range
sequential sampling 13
set notation 162-~5, 195-6, 2012
significance testing 323~5
simple
bar charts 23~4
linear regression model  499~534, 542-3
random sampling 10~11

simultaneous confidence intervals 411~15, 428-9,

451
skewed data  71~2
skewness 96-8, 100~1, 111
skill development exercises 3
slope
correlation coefficient 142-3, 155
least-squares line 1223, 125, 549~50
regression analysis  504~12, 528, 5367, 543
straight line equation 116-~17
small samples see sample size
snowball sampling 14
sorting data  18~23, 26, 61
SPC see statistical process control
Spearman’s rank correlation coefficient  144~5
squared deviations 87, 89, 93
standard deviation
confidence intervals 291-~5, 300
grouped data  92-4, 109~11
raw data 88-91, 111
regression analysis 502
sample size  359~61, 365~7
sampling distributions 276~8
standard error
confidence intervals 291-~2, 305, 307-8
mean 269, 279, 285
proportions 276, 279, 285

regression analysis 499, 502-3, 505~10, 513~16

sample size 372, 392, 561
tests of hypothesis 334, 338~41

[e61]
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standard Normal distribution 246, 263
statistical inference 265~7

statistical process control (SPC) 1-2
stem-and-leaf plots 20-~2, 23, 34, 49

straight line equation 116~17
stratified
quota sampling 13~14
random sampling  12~13
Student’s t distribution
confidence intervals 366, 384-6
paired samples 359, 382-90
sample size 359, 3627
table 646
subjective probability 167, 202
summary statistics
grouped data  72~84, 85
outliers 71-~2
raw data 64-72,81-4, 85
skewed data  71-~2
summations 422, 563-5
sums of NIRVs 246-8, 264
sums of squares
calculators  407-9, 450

one-way ANOVA  402-9, 449, 571~2
two-way ANOVA  421-4, 575~6
variance 567~9

surveys
contact methods 15
data collection 8-10, 15
definition 8

systematic sampling see sequential sampling

t distribution see Student’s t distribution
tally columns 23
target populations  8~9
telephone surveys 15
tests of hypothesis  319~57
alternative hypotheses 319, 321-~2, 3267
analysis of variance 411, 423~4
chi-squared tests 460
classical method 323-5
confidence intervals 319, 331-2, 344-5, 350~1,
357
difference between means 337-40, 352-3, 356
difference between proportions 340-9, 352~3,
357
349, 3545, 357
332~4,336~17, 345-9, 3545
level of significance of the test 326
319~34, 337-40, 352~3, 355~6
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means

INDEX

Minitab 333~4, 349-55, 357

null hypothesis  319~21, 325~7, 330~1
one-sided 319, 327, 330~1, 352, 355
p-values 323, 325, 329-30, 336, 340, 355
power of a test 319

power of the test 327

precision 319

proportions 319, 33449, 352~3, 3567
regression analysis  505~10, 522~3, 528, 537,
543

sample size 319, 359, 365, 366~7, 385
significance testing 323~5
solutions  620~1
standard error 334, 338-41
step-by-step method 328
two-sided 319, 327~30, 355~6
type I/type Il errors 319, 325~7, 355
variance 338, 340~1
theoretical probability
tolerable error 301
total sum of squares (TSS) 136
tree diagrams  175-~6, 178~9, 197-8, 202
trends 114-16, 134-5, 143-4
trials 160
TSS see total sum of squares
two-sided tests of hypothesis 319, 327~30, 355~6
two-stage cluster sampling 13
two-way ANOVA  419-29, 437-8, 441-3, 450~1,
573~6
type I/type 1l errors

165~6, 201

325-1, 355

UCL see upper control lines
unbiased estimators 282-~4, 286
unequal intervals 23

unexplained variation 419~21

uniform probability distributions  207~8, 209,
482-3
unreliable tests  199-200
upper
confidence limit 291, 294, 31011, 316
control lines 273, 280
quartile  65~70, 76, 85
tail tests 328, 331, 356
warning lines 273, 280

variability 268
variance
confidence intervals 305
double summations 565
103-4
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expected values 254-6, 260~1, 264
F-distribution 359, 378-82
grouped data  92~4, 111
homoscedasticity 501, 520, 524
pooled estimates 371-~2, 373
proportions 557

raw data 86-92, 111

regression analysis  501~2, 513, 514, 520, 524
sample size 35961, 370~3, 561
sampling distributions 266, 283~4
sums of squares  567~9

tests of hypothesis 338, 340~1
see also analysis of variance
Venn diagrams 162~5, 195~6, 201~2

weighted averages 79~81, 84, 371~2
within samples variance 393
worked examples 3

XY plots see scatter plots

Z-values 363, 364

[e63]



JWBK145-Ind JWBK145-Bradley March 18, 2007 8:45 Char Count= 0

664



