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a priori test, 237
Absolute value, 64
Acland, H., 329
Aggregate data, 119
Ahern, F. M. 139, 329
Ajfzen, L., 290, 330
Alpha, 192
Aliernative hypothesis, 188
Altman, 1., 89, 142, 330
Analysis of variance
assumptions of, 233-234
Friedman, 317-318
interpretation, 234
Kruskal-Wallis, 316317
one-way, 224-245, 246
repeated measures, 264265
table, 226231, 258-259
three-way, 262-264
two-way, 246-269
Anderson, T. W., 305, 328
Aresin transformation, 82, 118, 334
Association
curvilinear, 116
linear, 91
measures of, 127-143
testing, 270-291
measuring, 90-107
negative, 92
nonlinear, 91, 116-118
positive, 91, 92
Average slope, 94-97
Average squared difference, 62

Ball, §., 246, 328
Ballard, K. D., 54, 328

Bane, M. J,, 329

Baxter, J., 124, 328

Benson, L., 138, 328
Best-fitting line, 97-98

Beta, 197

Binomial distribution, 154-155
Bogatz, G. A., 246, 328
Boyer, R., 172, 328
Bradiey, 1. V., 310, 328
Brown, B., 89, 142, 330
Brown, C. E., 295, 296, 328

Calculator, use in statistical work, 13
Causality, correlation and, 122-123
Cells, 246-247
Central limit theorem, 161, 208
Central tendency, 42-54, 57, 80, 85
computation of, 4549
Ieast-squares estimate of, 50
measures of, 4344
Chi square, critical values for, 359-360
Chi square distribution, 179-180, 278,
297, 299, 301, 316, 317
Chi square goodness of fit test, 295,
301303
Circle diagram, 231-232, 256-257,
263-264
Class interval, 23, 36
midpoint of, 26
Class width, 23, 26
Coefficient of variation, 80
Cohen, D., 329
Cohen, J., 214, 215, 273, 274, 328
Cohen’s d, 212, 235
Cole, R. E., 139, 329
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Computational errors, 13, 67-68
Constant, test of the, 187, 233
Contrasts, 235-237
Control group, 203, 216
Correction for continuity, 299300
Correlated correlations, 276, 279282
Correlation, causality and, 122-123
Correlation coefficient, 108-126, 153,
210, 270

computation, 110111

converting to b, 110

interpretation of, 111-116

phi, 133

rationale for the, 109-110

size of, factors affecting, 116-122

tests of, 271-282, 287-288
Counts, 131
Criterion, 93-94
Critical values, t93, 206

-Crooks, T. 1., 54, 328

Cumulative frequency, 23
Cumulative relative frequency, 24, 50
Curtona, C. E., 15, 328

Data, 4
aggregate, 119
grouped, 50-51
Data transformations, 168-170
Datum, 4, 5
Degrees of freedom, 178, 179, 180,
191, 206, 230, 257258, 262—
263, 272, 297, 299, 301, 315,
317
DePaulo, B. M., 26, 28, 33, 34, 40,
328
Dependent variable, 185-186
Dermer, M., 300, 329
Descriptive statistics, 5, 19-143, 147
Design, two-group, see Two-group de-
sign '
Deviations, squared, 64
Devinney, L. C., 305, 330
Dichotomy, 127, 130, 204
Diehl, R. L., 222, 326, 328
Distribution(s}, 21
asymmeltric, 32
bimodal, 29, 293
binomial, 154-155

chi square, 179180

F, 180, 227-228, 347-353

features of, 28-33

flat (rectangular), 30, 31, 128

leptolaurtic, 29

pormal, 33, 83, 115, 159-173

peaks, 29, 30

platykurtic, 29

sampling, 151-152, 174-183, 191

skewed, 32-33, 48, 78, R1-82, 128,

161, 194

symmetric, 30, 32

t, 177-178, 191, 206

upit of, 25

Z, 162, 174, 341-343
Distribution-free tests, 292
Distribution-tied tests, 292
Dolliver, J,, 330
Dummy variable, 129-130, 133, 237
Duncan, S. D., Ir., 74, 108, 329

Ecological fallacy, 119
Effect size, 212-213, 234-235, 273
Equal variances, 80, 208, 233, 259
Error
computational, 67-68
measurement, 119
model comparison, 196-197
sampling, 148-149, 151, 204
standard, 151-152
type [, 196-197
type [E, 196-197
Expected frequency, 296, 297, 301
Extrapolation, 102

F distribution, 180, 227-228, 258,
287-288

critical values for the, 347-353
Factor, 225, 248, 249
Factorial design, 246-247
Ferguson, G., 141, 330
Fienberg, S. E., 137, 320
Filon, L. N. G., 281, 330
Fisher’s r to z transformation, 275, 356
Fiske, D. W., 74, 108, 329
Foss, C., 89, 142, 330
Freedom, degrees of, 178
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smoothing, 36-38
Frequency, 23
cumulative, 23
cumuiative relative, 24
relative, 23, 27
Frequency table, 23-24, 27, 28, 29, 35
Fridkin, K., 289, 330
Friedman two-way ANOVA, 308-309,
317-318

Gaiton, 139
Gintis, H., 329
Gaodness of fit test, 198, 295, 301—
303
Grand mean, 228
Graphing, 26, 252
Greek letters, 391
Grouped data, 50-51
Grouping, 25-26
Giroups
ipdependent, 199
nonindependent, 199
paired, 199

Hammersla, K. S., 29, 329
Hastie, R., 187, 330
Heynes, B., 329
Histogram, 24, 26-30, 35, 36
Holahan, C. J., 2090, 329
Hotelling test, 279-280
Hughes, J. L., 70, 329
Hypothesis

alternative, 188

nuil, 187-188, 154, 294

-Ilchisin, D., 92

Independence, 208-209, 233, 259,
272, 274, 298

Independence of two nominal variables,
test of, 294, 295-299

Independent groups, 199
Indenandant rammline 1400180 154

Interquartile range, 59, 60-61, 67, 68,
85
Interval level of measurement, 6, i

Jacobson, J., 281, 282, 329
Jacobson, L., 58, 330
Jencks, C., 57, 329
Johnson, R. C., 139, 329

Kelley, H., 224

Kenny, D. A., 58, 329

Kluender, K. R., 222, 326, 328
Kuight, J., 300, 329 ‘
Korymyk, N. X., 131, 329
Kruskal-Wallis test, 198, 316-317

La Voie, L., 58, 329

Leaf, 33

Least squares, 50, 97, 98

Leonard, L. B., 54, 330

Linearity, 80, 91, 116-118

Logarithms, 10-11, 78-79
natural, 11, 79, 83

Logit difference, 134-136

Logit transformation, 83, 333334

Lowest lower limit, 25

Main effect, 250
Manning, M. M., 274, 329
Mann-Whitney U test, 198, 308-314
two-tailed critical values for, 361—
365
Margins, 132, 295-296, 298
Mathematical symbols, 390
McClean, G, E., 139, 329
McNamara, W. 1., 70, 329
McNemar test, 199, 294, 299-301
Mean, 43, 4449, 64, 68, 80, 85, 153,
161, 224
correction term for, 232, 255
properties of the, 43-50
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Measurement, level of (continued)
nominal, 6, 7
ordinal, 6, 7
ratio, 8
unit of, 7, 76, 108
Median, 4349, 68, 80
lower, 60
upper, 60
Michelson, §., 329
Midpoint of a class interval, 26
Milgram, 5., 25, 46, 50, 147, 329
Mita, T. H., 300, 329
Mode, 43-49, 68, 80
Model(s)
analysis of variance, 225-228, 258
comparison of, 186-197
errors in, 196-197
complete, 186-189, 194
log lincar, 303
for nominal dependent variables,
292-307
for ordinal dependent variables, 308—
327
restricted, 187-192
statistical
defined, 184
testing, 184-202
two-group design, 203-207
Moos, R. H., 290, 329
Myers, I. L., 237, 265, 329

Nagoshi, C. T., 139, 329
Neff, J. A., 290, 329
Nezlek, 1., 277, 331
Nominal dependent variables, models
for, 202-307
Nominal level of measurement, 6, 7
Nominal variables, 6, 7, 127-137
with more than two levels, 136-137
Nonindependent groups, 199
Nonligearity, 80, 116-118, 139
Nonparametric test, 292
Normal distribution, 159-173
properties of, 159-162
standard, 162-168, 174-176
Normality assuroption, £15, 153-154,
194, 207-208, 233, 259, 272,
292

Normalized ranks transformation, 169-
170
Null hypothesis, 187-188, 194, 294
Number of classes, 25
Numbers, 34, 5
rounding, 89
squaring, 10
uses for, 6

Object, 4, 5, 90
Observed frequency, 296-297, 301
Qdds, 10, 83, 134
Odds ratio, 134
Omega squared, 234
One-tailed test, 207, 272
Operational definition, 4, 5
Ordinal dependent variables, models
for, 308-327
Ordinal level of measurement, 6, 7
Ordipal variables, 6, 7, 127-128, 130-
131, 137-139
Oslick, A., 138, 328
Outliers, 26-28, 294
correlation and, 120-122
detection of, 67
mean and, 49
varjance and, 67

p value, 193, 194, 195, 206

Paired groups, 199, 209, 264, 299,
314, 317

Paired ¢ test, 209-210

Parameters, 148, 155

Parker, E. M., 222, 326, 328

Part-whole correlation, 119-120

Path diagram, 185

Peaks in distributions, 29

Pearson, K., 281, 330

Pearson-Filon test, 280-282

Percentage difference, 132-133, 134,
135

Percentages, 9-10, 132, 137

Percentile ranks, 73, 84-85, 169-170,
309

Perkins, D. V., 131, 329

Phi coefficient, 130, 133, 134, 135,
298

Pooled error variance, 285, 286



Pooled regression coefficient, 285

Pooled variance, 205, 211, 226

Population, 5, 148

Population parameters, 155

Post hoc tests, 237-238

Power, 197, 213-214, 234, 259, 273,
276, 281, 284, 300

Power efficiency, 321-322

Prediction, 102

Predictor, 93-94

Principles, statistical, 147-158

Probabilities, determining, 163-167

Probit transformation, §2-83, 168,
333-334

Proportions, 9-10, 168

two-stretch transformations of, 82~

83, 333.334

Protected test, 237

Puiling, N. H., 288, 330

r, transformation to Fisher’s z, 275,
356
Random assignment, 215-216, 234
Random number table, 335-339
Random sampling, 149-151, 194, 196,
216
Random sampling distribution, 151
Range, 5968, 85
interquartile, 59, 60-61, 68, 85
restriction in, 120
Rank order, 24-25, 83-84, 138, 310
Rank-order coefficient, Spearman’s,
137139, 318-321
Rasinski, K., 289, 330
Ratio, level of measurement, 8
Reciprocal transformation, 79
Regression coefficient, 93-103, 108,
109, 270, 271
computation, 98-101
converting to r, 110
interpretation of, 101-103
test of, 283-288%
Regression equation, 98
Regression toward the mean, 103
Reis, H., 277, 331
Relationship, 108-126
Relative frequency, 23, 27
Reliability, 119
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Repeated measures design, 199, 264—
265, 317

Residual variable, 185-186

Restriction in range, 120

Reynolds, H. T., 137, 330

Robinson, L. B., 187, 330

Robust statistic, 154

Rosenthal, R., 26, 28, 33, 34, 37, 40,
58, 115, 328, 330

Rounding, 8-9

Rubin, D. B., 115, 330

Sample, 5, 147-149
central tendency of, 42-52
typical value of, 43
Sampling
independent, 149-150
random, 149-151
Sampling distribution, 151-152, 174
183, 191
Sampling error, 149, 151, 190, 204,
296
Savagean, D., 172, 328
Scale limits, changes of, 76-77
Scatterplot, 93-94, 95, 101, 112~
113
Schifter, D. E., 299, 330
Schwartz, R. G., 54, 330
Score, 4, 5
distribution of, 21-41
standard, 77-78
Segal, M. W, 8, 330
Shults, 253, 331
Siegel, S., 310, 330
Sign test, 314-316
two-tailed critical values for, 367-
368
Significance level, 192-193, 194
Skew, 32-33, 48, 78, 81-82, 128,
161, 194
Slope, 93-94
average, 94-97
Smith, M., 21, 21n, 23, 50, 330
Smith, M., 329
Smoothing, 36-38, 45
Spearman’s rank-order coefficient,
318-321
Spearman’s rho, 137-139, 318-321
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Spearman’s tho (continued)
two-tailed critical values. for, 369—
370
Square root(s), 10
Squarg, root transformation, 78
Squares, 10
Standard deviation, 59, 61-66, 68, 85,
153, 161
computation of the, 65
Standard error, 151-152, 175, 190,
204
Standard normal distribution, 162-168,
174-176, 212
used to determine percentile ranks,
167-168
used 1o determine probabilities, 163—
167
Standard scores, 77-78, 109, 162, 168
Star, S. A., 305, 330
Statistical symbols, 360-391
Statistics
defined, 5, 148
descriptive, 5, 19-143, 147
inferential, 5, 145-327
properties of, 152-154
robust, 154
Steiger, J. H., 281, 330
Stem and leaf display, 33-35
Stoudt, H. W., 164, 172, 330
Stouffer, S, A., 305, 330
Sturgies, S. P., 330
Suchman, E. A., 305, 330
Sum of cross-products, 99
Sum of sguares, 99
computational formulas for, 232-
233, 255-256
Summation sign, 11-12, 248
Symbols '
mathematical, 390
statistical, 390-391
Symmetry, 30-33, 74, 80

t, two-tailed critical values of, 345-346
t distribution, 177-178, 191, 239, 264,
" 272, 279, 283, 285, 320
Tails, 29, 31, 151
Taylor, R. B., 141, 330
Test of independence of two nominal
variables, 294, 295-29%

Test statistic, 190-192, 194, 206
Transformations, 73-8%
arcsin, 82, 334
flat, 83-85
logarithmic, 78-79
logit, 83
normalized ranks, 169-170
no-stretch, 75-78, 159
‘one-stretch, 78-82, 118
percentile ranks, 84, 169-170
probit, 82-83, 168, 333-334
reciprocal, 79
square root, 78
two-stretch, 82-83, 118
two-variable, 85
True score, 119
Tukey, J. W., 33, 237
Tukey least significant difference test,
237
Two-group design, 203-223
assumptions, 207--209
computational formulas, 211
design issues, 214-216
effect size, 212-213
illustrations of, 216-219
model for, 203-207
power, 213-214
Two-standard-deviation advantage,
115-116
Tyler, T. R., 289, 330
Type [ error, 196-197, 208
Type U error, 196-197, 213
Typical values, 43

Unit of measurement, 7, 76, 108
Unreliability, 119

Vaillancourt, D. R., 330
Value, absolute, 64
Values, typical, 43
Variability, 56-72
measures of, 59-66
Variable(s), 4-8
dependent, 185-186
dichotomous, 131
dummy, 129-130
independent, 185-186
nominal, 6, 7, 127-137



nominal dependent, models for, 292~
307
ordinal, 127-128, 130-131, 137-13¢%
ordinal dependent, rnodels for, 308
327
residpal, 185-186, 207
Variance, see Standard deviation
Variance explained, 113
Vinsel, A., 89, 142, 330

West, 5. G., 253, 331
Wheeler, L., 277, 331
Williams, E. 1., 279
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Williams, R. M., Jr., 305, 330
Winer, B. 1., 237, 265, 331
Wolf, E., 330

Wright, T. L., 274, 32%

Yuen, 5., 139, 329

z, Fisher’s, 273
Z distribution, 162, 174, 276, 277-
278, 313, 315
probzbilities for the, 341-343
Zajone, R., 300
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