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Computers, 229,235, 240,259f,  269 reduction (see a/so Summary), vii, viii

print-out, 5 169,170
programmes, 188,206,272 reporting, 169, 172, 177f, 190, 191, 206,

Conditions of observation, 72-75, 79f, 261
34lf, 349-351 retrieval, 42

Confidence/conviction, 29, 32, 33, 105f, selection, 96f, 111
221 storage, 42

Confidence limits, 315-318, 320, 332, 334, undigested, vii, 3, 10, 13, 28, 38, 42, 48!
345 166,259
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Ecology, 196,219
Decision-making, 56, 57,64,  81, 87,93f
Decision-theory, 222
Degree of belief (see Confidence/convic-

tion)
Degrees of freedom, 185,302,306,323,353
Demand theory, 276,279
Demographic factors, 287
Design factor, 307
Deviations, 3> 68,81,85,92f, 105f, 113, 1-17,

122,124,132, 136,152,165,166,175-
l86,255f, 275

Econometrics, 115, 259, 263, 275, 329
Economic analysis, 72, 87, 278f, 345, 364
Economists, vii, 90
Electricity, 19c 34f
Elegance of form, 160,361
Empirical relationships, 74, 79, 116, 125,

131,147,151

average size of, 100, 174f, 180
consistent, 3Of, 113, 132, 133, 201
exceptional, 206
from theoretical model, 10, 40, 77, 83,

99, 130, 133, 139, f4lf, 146, 205, 206,
225f, 305
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irregular, 29, 32, 39,41,  74,99,  109
mean (see Mean deviation)
perpendicular, 240,255
residual, 31, 105, 107, 236-238, 260
systematic, 69, 116, 132, 199f, 231, 252
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14, 16, 20, 195
significant, 5, 11, 50, 98, 121, 13
two, 16, 20,41,  123

cDiscrepancies, 33,80,83,84, 107> 11, 124,
129,199,201,279,323,350

Discriminant analysis, 272f
Distributions
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discrete, 194
non-symmetrical, 172f, 178
of mean, 213
of readings, 10, 169-171

rskew, 201-204,210, 301T 308,338
symmetrical, 172, 178, 179, 193, 198,

199,202,227
unimodel, 212
U-shaped, 173, 178,187,201

DNA, 364
Doctors, 90,348
Dummy variables, 229-23 1
Duplication-of-purchase law, 141-144,

147-151,157-l60,223f, 232

Employees, 89,91
Engineers, 8 1,90,94
Epidemics, 10, 195
Errors, 111, 113, 183, 205, 206, 209, 216,

283,287,337,350,359f
forecasting, 57
in both variables, 115
of first and second kind, 319
of measurement, 85f, 113, 129,183,189,

246,275
pooled, 325
statistical, 346

Estimation-statistical, 302, 3 14f, 337
Estimators-unbiased, 184, 3 15, 337,376
Ethnic groups, 79
Events

counting, l92,202,209f
exclusive, 222f
independent, 192, 194, 222, 223, 227,

231f
irregular, 214-232
successive, 209f, 215-217~
uncertain, 22 1 f

Exceptions, 7f, 9, 14, 29, 34, 39, 52, 88f,
136f, l39,148f, 149,152,165,183,210,
225,363

Expected value, 309f, 3 14, 33 1
Experiments, 135,341-349, 357

design of, 96f, 293,294,328,341-358
factorial, 346, 347, 351-354
Graeco-Latin Square design, 355
Latin-Square design, 354f
randomised, 292, 345f, 358

Explanation, viii, 13, 31, 72, 90, 154, 155,
165,339,359-370

Exponential
distribution, 209
expression (esm), 208
series, 207f

Exponents, 120,208,211
Extrapolation, 79f, 89, 90, 275

e, 207 F-ratio, 325-328, 330, 352
e”‘, 207 Factor analysis, 259-282
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Factorials(  !), 197, 211
Factors

eliminating, 344, 360 <
third, 358,359,362,368-370
to vary, 342f, 345, 349
unrelated, 32,74, 15 1

Facts in Focus, 43, 54, 377
Failure, 79f, 83,91, 102, 114, 119, 142, 145,

154,254,321,351
Fatalities, 25, 61, 192, 194, 297
Fertiliser, 259-263, 274, 292, 336, 355f,

366f
Financial indices, 53
First-time analysis, 33, 37, 95-115
Fit (see Deviations)
Floor-space, 87f
Fluctuations, 36, 151,210,254
Forecasting, 57f; 60,351

errors, 57
Freezers, 286
Frequency distributions, vii, 167,169-173,

179,187-213
combining, 212f
empirical, 169, 216, 222
observed, 1 -192, 194, 196, 198, 202,

210 ?7
shape of, 18<, 193, 195, 198, 201, 202,

212
theoretical, 187-216

Functional analysis, 115

Games of chance, 205,218,227,298
Gamma Distribution, 202, 219, 232, 305
Gas Equation, 145f, 15lf
Gases, 145, 146, 151, 152
Gaussian Distribution (see Normal Dis-

tribution)
Generalisation, viii, 31-33, 67, 72, 74, 80,

89, 91, 108, 109, 111, l14P> 123, 128,
244f, 248,339-342,347, 349,359-370

General I’$otors,  34
Geography, 345
Goodness-of-fit test, 323
Government Statistical Service (U.K.), 2lf
Graphs, 14,38,40,43-48, 51-55,67

misleading, 52f
of straight line, 76
plotting, 8, 18,97
rough, 43,48,128

Gravity, 81, 112, 129, 361
Growth functions, 121, 210
Guardian, The, 24

Guinness? Arthur Ltd., 302

Heights, 172fY 280, 297
Height/age relationship, 112, 115, 121,

144, 153f, 245,246
Height/weight relationship, 73,74,79-115,

130-132, 133f, 144, 147, 151, 153f,
169, 233-258, 320, 322, 341-344, 349

Birmingham children, 107, 116-134,
l44,153f, 233-258

boys (mixed 0-17), 126f
British boys in 188O’s, 79, 144, 154
Canadian girls, 123
cube-root form, 126,127,13 l,l34,154f,

362
Ghanaian children, 81-83,9lf, 95-134
pre-school children, 124
summary of conditions covered, 73

Height/weight/age relationship, 144f
Heredity, 227
Heteroscedasticity, 43
History of science, 155
Homoscedasticity, 43, 93, 131; 275
Hormones, 200

~ Households, 143T 164, 287, 288,291262,
Housewives, 58,16lf, 195,287,295
Hydrogen, 362
Hypotheses, 154f, 160, 221, 314, 318, 320,

333,344,354,363,367
null, 318f, 324f, 332f, 337,353
statistical, 318-320, 333
testing, 154, 164, 314338

I = K,,/ U(see Intentions-to-buy)
Illegitimacy, 53f
Incomes, 47, 143, 187, 202, 213,262,275-

279,369
Independence, 218
Indices, 14f, 53,275, 278
Industrial batch production, 198
Industrial contracts, 142
Influenza, 334-336
Information systems, 42
Intelligence, 73,263,282
Intentions-to-buy, 58-64,93f, 138
Interaction, 352, 354, 355f
Intercept-coefficient, 67, 76, 77, 99

determining, lOlf, 107-110, 122f, 139,
145,154, 194,274

Interpolation, 208, 221, 224
Interviewers, 287
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k-parameter (NBD), 196, 204fT 2lOf, 220,
308,337

Labels in tables, 4, 14
Lags, 36,53
Layout

graphic, 14

Mnemonic devices, 5, 14

improving, 3,4, 19f
luxurious, 7
rearranging, 7-9, 19-23, 26, 27
unorthodox, 25

Learning (contagious) phenomena, 195,
196,210,219,220

Least-squares principle, 239,253,259,275
Light, 128f, 333,363
Limits of variation, 51,8lf,  93,131
Linear relationships, 67-94, 121, 136-138,

226fY 233-282,309,310
Litmus paper, 350
Logarithms, 12Of, 129, 130,207,208
Log Normal Distribution, 202
Longitudinal study, 96, 114
Lung cancer, 356-358

Magazine readership, 172f, 187,201
Market research, 56? 60,137-140,147
Market Research Society, 356
Market share, 139, 140, 148, 155-160, 164,

203,287
Markov Process, 216
Mathematical functions, 116, 120, 128,

133f, 142, 164, 187
Mathematical notation, 75f, 179, 181,

228,230
Matrix algebra, 270
Maximum likelihood principle, 314f, 337f
Mean, 171-174, 178, 179f, 183, 185, 189-

21 1,243
Mean deviation, 12f, 174 defined, 178,

179,182,183, 189,236
Measles, 10, 223f, 297
Measurement

bias (see .&us)
scale of, 54, 120, 175, 202, 235, 264, 328
units (see Units of measurement)

Median, 171-173,179,183,194
Medical diagnoses, 86
Memorable

labels, 4, 14
patterns/results, 8, 38,45

Mental arithmetic, 4, 14, 16, 23, 27, 37,
39-41,50

Method of moments, 210,211,337f

Mode, 171-173,179,183,188,194,201,212
Model, 3, lOf, 3Of, 90, 126, 130, 140, 147,

155f, 226
conceptual, 153

Modulus symbol, 175
Molecular weight, 146
Moments, 258
Moving averages, 14, 17
Multi-dimensional scaling, 272f
Multinomial Distributions, 197
Multiple regression analysis (see Regres-

sion analysis)
Multivariate analysis, 135-152,259-282

(n - 1) as divisor, 175, 184f, 235, 314, 323
National Income, 2lf
Nationalities, 73, 80, 96
Negative Binomial Distribution (NBD),

187-213,218f, 23Of, 308,324,337,348
Negative Hypergeometric Distribution

(see Beta-Binomial Distribution)
Newtonian mechanics, 72, 360 o
Non-linear equations (see Relationships)
Non-metric scaling (see Multi-dimen-

sional scaling) >’
Non-Normal data, 324,330
Normal Distribution, 183, 187-213, 216,

222,226228,257, 300-3 13, 3 16, 3 19,
324f

Norms, 1, w, 88, l52,253,305,348f
Nursing care, 344f, 351f
Nutrition, 73, 113, 145

Obesity, 80
Objectivity, 109
Observational approach, 341-349
Ohm’s Law, 369
Oil, 19f, 34f, 86
Old Joe, 10
One-tailed tests, 336
Ordering by size, 7f, 17,20, 108f, 135, 141,

169,171
Oversimplification, 7Of, 86, 98, 146, 160,

169,252, 359f

Paintings, 282
Paperboard, 19f, 35f
Paradigm, 364f
Parameters, 192-194,201, 203
Partial regression coefficients, 260,273f
Passengers, 24
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Patients, 61, 196,292 Probability-co&.
Patterns generatmg function 229, 230

absence of, 11,214,223,227 independent, 215-218,222,225
generalisable, 37, 187? 199,206 in sampling, 288f, 302,315 ’
in data, 139 models 2 14-232
in deviations, 118 posterior, 3 17
in results, 135 prior, 3 17f
main, 17,42 subjective, 221, 318
skew, 187 Product-classes, 156-16 1, 165
systematic, viii, 104, 187? 217, 274, 289 Profits, 26f

Penicillin, 320,350 Proneness model, 194196,219f
Percentages, 15f, 23, 37? 39, 142, 17Of, Proportions, 132, 142, 170, l79,214f, 219,

176,179,190, 191 226
Petrol, 162, 164 of zeros, 205,304,308,337
Physicists, 253, 348 Prussian soldiers, 192, 194,208
Physics, 60,70-72, 112, 35 1, 363, 364 Psychology, 195,263,364
Pie-charts, 45 Puberty, 80
Pig-iron, 370f Purchasing frequency, 140-144,148, 153-
Placeboes, 345-348,351f l66,195,202f, 212,216,220,23lf
Planets, 363 PV = C (see Boyle’s Law)
Plus or minus symbol (k ), 69
Pocket D&I B0& (U.S.), 45? 54? 51,377 Quahty-comrol, 85, 198c 313, 331f
Poisson Distribution, 187-213, 216-222, Queues, 210

23lf, 324
Poisson-Gamma model, 219f, 23lf, 367 Race/racial groups, 73, 79-8 1, 96f, 111,
Poisson Process, 216,218f, 221 115,143,271,342,355,363
Population, 32,45,48,49f, 162 Rainfall, 16, 43fT 174,214,221,222,259

mean (p), 181 symbol defined, 301,309, Random
314-317 allocation, 352 c

size, 307, 3 12 as if, 167,216218,221,225,227,289
statistical, 396f numbers, 289,308
values, 180 samples, 114,222,285-338

Poverty, 45 variables, 227f
Practical applications, 72, 80, 84, 85, 9Of, Randomisation, 346,349

107,16Of,  196,202,210,293,362 Randomness, 214232,286,289
Prediction, 31, 33, 36, 59, 62, 64, 79&4, Range, 101, 103, 105, 108, 109, 116, 120,

llOf, 161,187,214,218,22lf, 238,241, l24,128,149,177f explained, 183,304,
244, 250, .252, 256, 339, 348, 351 309f, 344

best, 34 inter-quartile, 178
Price, 10, 16, 83, 85f, 140, 143, 162, 275- Range of conditions, 31, 65, 67, 72, 74,

279,369 75,79,8490,95,150,253,342,35Of
Principal Components, 266f Rats, 358
Printing errors, 20 Reaction times, 210
Prior knowledge/results, viii, 28fY 57, 60, Readership data, 172f, 187,201

80, 91, 95, 97, 127, 222, 248, 271, 281, Readings
286,290,316-318,320, 332, 349, 365, correlated/paired, 327
366 excluding, 118, 178,205

Probability extreme, 98,100,105,108f, 112,121,177
concept, vii, 167,214-216,289 individual, 113, 174, 179p 181, 214-233,
conditional, 216,218,222,228 323,329
constant, 216,218 number in each set, 170? 191,262
density function, 228 ordering? 169, 171, 172
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” Reciprocals, 71, 120, 129 Sample/sampling, CQ~I&
Recurrence formulae, 207,209 small, 302, 3177 323, 324? 329, 333, 345
Redundancy, 40,49 stratified> 29Of, 294, 304
Regression analysis, viii, 114, 167, 233- two means, 304,308f, 312,325f

282? 304,321,329,368 unrepresentative, 288
Relationships, 67-186,233-282 with/without replacement, 292,307,3 12

algebraic? 76 Scatter (see &Q Deviations)
cross-sectional, 87f, 91 irregular, 69, 104, 106, 109
descriptive, 67, 72, 359 range of, 88
existence of, 114 residual, l3,237,244f, 246f, 248
lawlike/generahsable? 65, 7lf, 73-75, size of, 69,81,196,248,295,330,334

79,8Of, 90,246,252,256,263,328 summarising, 174-179
misuses of, 86,90 unexplained, 236
significant, 254 Scientmc
spurious, 370 knowledge, 339,362
strength of, 233, 235 laws, 359f, 364,370f

Repeat-buying? 62,216,221,231,367 Scientists, vii, viii, 90, 363
Repetition, 111, 341-343, 346, 349, 350f Seasonal (see Trends)
Research, 42,57-63,89f, 279 Serial correlation, 12,30,329
Research design, 356-358 Sex (see Boys and Girls; Height/weight
Residual deviations (see Deviations) relationship)
Residual scatter (see Scatter) Share price, 27
Root mean square (see Standard devia- Shops, 87f

tion) Signmcance levels, 3 l9f
Rootstocks, 135f, 147,281 Sign&ant  figures/digits (see Digits ;
Rotation, 267f, 270 Rounding figures)
Rounding figures, 17f, 2Of, 25, 26, 36, 37, Significant results, 114,320-322,332

50, 102, 123, 135, 163, 183, 205, 206, Skulls, 272
209,274 Slope-coefficient (a), 67, 75f, 77, 84f, 95-

Rows (see Columns) 115,139,234 negative, 239
Royal Society, 160 Smoking, 356-358 l-
Royal Statistical Society, 365 Social sciences, vii9 71, 345, 350

Socio-economic classes, 73,80,97
Sales, 12, 16, 27, 51, 57-62, 87f, 89, 90, Sonking, 364

151,155-l66,203f, 215f, 230-232,369 Specific gravity, 362
Sample/sampling, vii, viii, 254, 285-338, Sieculative assumptions, 363,367

343,352f Speed, 56f, 60
bias, 287 Standard deviation, 169-213,301,304,308
cluster, 290, 306 of 3;lmpling distribution (~/dn, s,/n),
convenience, 286
fractions, 29 1 residual, 236238,246,248,26Of
judgment, 287,291,294 Standard error (of mean), 303f, 307, 308,
means (rn), 181,301,308,323-329,338 310,312,315,327
multi-stage, 290,291,294,306 Statistical
plausibility, 286 inference, viii, 283, 314-338
probabihty, 291,293, 314 regularities, 96, 187
purposive? 287 significance (see Significant resuhs ;
quota, 287 Tests of significance)
random (see random) Statisticians, vii, viii, 253, 365
representative, 286f, 294, 343 Statistics
simple random, 291,292,306,314 derived, 49
size, 283,288,303,306, 307; 333,334 official, 49
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Steel, 19f? 34f
Stochastic models, viii, 167, 202, 218-222,

227
Stochastic processes, 216, 222
Stocks, 12,36,89
Stratification 291,343f,  357
Strikes, 10,20,36, 192f, 209,216f,  218
Student’s t-distribution, 3Olf, 304, 307,

324f, 329
Subjectivity, 109,272
Sub-patterns, 30
Success, 79f, 90, 127
Summary

figures, 5f, 38,42,43,  153
measures, 167-186,300,301,304,307
memorable, 170
results, vii, viii, 3, 43, 74
rough, 4
statements, 38-41,48
succint, 90, 192; 203,228, 365
useful, 174

Supermarkets, 89,295
Surveys, 287,290,296,343f, 356f
Symbols

a (see Slope-coefficient)
+ (approximately equal), 69
b (see Intercept-coefficient)
c (see Approximation-limits of)
! (factorial), 197
Greek letters, 179
m (see Sample mean)
p (mu-see Population mean)
# (not equal), 75f
v (nu-see Degrees of freedom), 306
2 (plus or minus), 69
p (binomial proportion), 197
4 = (1 - /_?), 197
r (see Correlation coefficient)
R (see Correlation coefficient, multiple

(R))
L Roman letters, 180

s/+, 303
g (small sigma), 179, 180
&,/n, 3Olf
Z (capital sigma), 179, 18Of
X’ (x dash), 75
Z (x bar), 181
1x1 (mod x), 175
xz (see Chi-squared)

t-ratio/statistic, 324, 325, 327, 354
Table-grids, 4, 14
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Taxonomy, 272
Technologists, vii
Teenagers, 74, 124, 125, 147
Television, 61, 142, 218
Temperature, 16, 43, 56, 60, 145f, 15lf,

259-263,274,344,348
Test marketing, 161
Test variables, 263,281
Tests of significance, vii, 254, 273, 314

338, 325f, 345,353
Textile consumption, 275-279
Thalidomide, 368f
Theoretical

abstraction, 225
argument, 120, 126, 128, 154,163
basis, 120
concepts, 1,57
deduction, 126, 127, 136, 154, 155, 164,

220,231f
estimates, 99
explanation, 72
model, 10,40, 135, 149, 150
values, 10,77, 100

Theory, 80, 115, 128, 141, 153-166, 194,
218,220,361-364

empirically-based, 349, 363
integrative function, 127
low-level, 1533160
speculative, 153, 363> 367
testing, 367
validated, 154, 160

Third factors (see Factors)
Time, 297,351

intervals, 209
series, 12, 14, 17,97,275-279, 329

Totals, 6f, 175, 18Of
Traffic, 57,297
Transformations of variables, 71, 74, 119,

121, 124,126, l28,129f, 131,202,210,
274,306,330

cube-root, 126-128,  154
exponential, 121
logarithmic, 121,122,127,128, 132-134
non-linear, 274
of individual readings, 13 1
square, 121, 129
square-root, 121

Trawler captains, 83
Trees, 135-137, 139, 147,281
Trends, 16,36,62,  108f, 122, 132, 151, 156,

158, 160, 164/200,216,278
seasonal, 30,62, 140,294
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Twms, 2OOf
Two-tailed test of significance, 336
Twyman’s Law, 10

179,182-185,

39l-

Variance, 175f,

Uncertainty Principle, 35 1
Underlying

mechanisms/processes, 215-220,222
models, 196

Understanding, 32, 49, 58, 60, 72, 80, 90?
105,130,148,160,206~ 286,339,358-
362,364

Unemployment, 51,54f
Units of measurement, 20,74,176,278

changing, 77, 13 1 f, 240
choice of, 146, 162f, 255f

187-213,236,
258,260,304,310,314,323

accounted for, 265,271
homogeneity, 330f
residual, 236-238, 247,265,352f
short-cut formula, 18 1 f
standard formula, 175? 18lf
tests of significance, 329

Visual
focus, 3, 14, 20
impression, 3,7,26,43,46, 69
inspection, 12,24,  17Of
obfuscation, 25
shape, 6

Van der Waals Ecfuation, 146
Variability

irregular, viii
uncontrolled, 343, 345
unpredictable, 286
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additional, 137, 146, 147, 151
combining different, 2 11
controlled, 245f, 256
creating/introducing new, 6, 14, 263-

273,279
defined, 75,76,91
exch.tding/ignoring, 139, 143, 162
explanatory, 146
independent7 68, 163f, 185, 213, 259,

263,274
instrumental, 115
standardised, 264, 271, 280
three or more, 135-152,156,259-282

Ml - @, 157-160, 162-166, 204, 361, 362
Wald-Bartlett approach, 115
Weather, 57, 143, 151,222
Weight/age relationship, 112, 115, 121,

132, 133,144, 153f
Weighting, 291,357
White fish, 83f
White space, 5,6, 14
Working-solutions

adjusted, 103, 107, 142
alternative, lOf, 104, 107-109, 116, 120,

126, 128,244246
curved, 104
fitting, 136, 139
initial, 97, 99, 102, 107, 108f, llOf, 116,

120,151,246
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testing, 124, 132f
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