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factor— In an analysis of variance or regression analysis, a factor is an independent
variable that is presumed to influence the response variable. In an experimental design,
a factor is a variable that represents a possible source of variation of a quantity under in-
vestigation and must be controlled. In factor analysis, a factor is a linear combination of
related variables that are expected to have some special affinity among them.

factor analysis— An advanced multivariate technique for analyzing the relationships
among a large set of items or indicators to delineate the factors or dimensions that under-
lie the data. Factor analysis is performed by expressing observed variables as a linear
combination of a smaller number of variables, known as factors or latent variables,
which are of special relevance in the context of the investigation. In its initial stages, the
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Schematic illustration of factor analysis where nine variables are reduced to
three factors
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analysis is known as exploratory factor analysis, in contrast to the confirmatory factor
analysis that is performed to test a set of common factors for consistency with the correla-
tions of the observed variables. Thus, an exploratory factor analysis assesses adequacy of
the number of factors postulated in the model in order to provide an explanation of the
observed correlations between the items while a confirmatory factor analysis assesses
whether the correlations between the items can be adequately explained by a given factor
model. It is frequently used in the analysis of rating scales and questionnaires.

factorial- A mathematical operation in which an integer is multiplied by all the integers
equal and smaller than it up to the integer 1. It is symbolized by an exclamation point (!).
For example, 3! =3 x2x 1=6,5!=5 x4 x 3 x2 x 1=120. Also, by convention,

0 = 1.
=1
A=1.2=2
31=1.2.3=2!-3=6
41=1.2.3.4=31.4=24
51=1.2.3.4.5=41.5=120
6!=1-2.3.-4.5-6=5!-6="720
M=1.2.3-4.5.6-7=6!-7=5,040
81=1-2.3.4.5.6-7-8=71-8=40320
91=1-2-3-4.5-6-7-8-9=28!-9=362,880
100=1-2-3-4.5.6-7-8-9-10=9!- 10 = 3,628,800

The first 10 factorials

factorial analysis of variance— The analysis of variance from an experiment involving
two or more independent variables that have been cross-classified.

factorial design— A design involving two or more factors, each being investigated at two
or more levels. In a factorial design, all levels of a factor occur with all levels of the others.
The simplest factorial design involves the use of two factors, each at two levels, resulting
in four treatment combinations. The main goal in a factorial design is to determine whether
the factors do or do not interact with each other so that any possible interactions can be
evaluated. The factors being included may be either qualitative or quantitative, and either
independent or dependent. Compare nested design.

factorial experiment— Same as factorial design.

factorial moment— The rth factorial moment about an arbitrary origin a of a discrete ran-
dom variable X with probability function p(x) is defined by

o0
Hp=EX-a)"= 3" x-a)pw
X=—00
where ") = x(x — 1)(x —2)--- (x — r — 1). Factorial moments are used almost entirely
for discrete distributions, or continuous distributions grouped in intervals of a finite
length. In statistical theory they are not very useful, but they provide very concise formu-
las for moments of certain discrete distributions, such as the binomial, which have proba-
bility mass distributed at equally spaced values.

factorial moment generating function— A function of a variable 7 associated with the
probability distribution of a discrete random variable X distributed at equally spaced

e
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values, taken to be 0, 1, 2, ..., and defined by
o0
() = E@*) =) ' p(x)
x=0

Although not of much theoretical interest, it is useful in the calculation of factorial
moments.

factorial product- See factorial.

factorization theorem— A theorem in mathematical statistics that is based on the concept
of the likelihood function and sufficient statistic. It provides a necessary and sufficient
condition that a statistic be sufficient for a parameter of interest.

factor level- In experimental design, a term used to denote the level of a factor being
studied.

factor loading- In a factor analysis the term is used to refer to the coefficients of the ob-
served variables on the common factors. They are analogous to regression coefficients in
multiple regression analysis and can be interpreted as correlations between each variable
and each factor.

factor rotation— In a factor analysis the term is used to describe the process of trans-
forming the factors initially extracted in order to make the common factors more clearly
defined and simplify their interpretation. The procedure consists of turning axes about the
origin until an alternate position is reached. The factors being rotated can be either orthog-
onal and oblique while taking into account the nature of the resulting solution and case of
their interpretation. In orthogonal rotation, loadings are uncorrelated while oblique rotation
involves correlated loadings.

failure time— Same as survival time.

fair gamble- In theory of games, a game of chance in which the expected monetary
value of what is being lost is exactly equal to the expected monetary value of what is being
received. In a large sequence of such games, the player with larger capital has greater prob-
ability of winning over his opponent. Compare unfair gamble.

fair game— Same as fair gamble.
false acceptance error— Same as type Il error.

false negative— An error in a diagnostic test that gives a disease-free indication to a person
who really has the disease. Compare false positive. See also screening, sensitivity, specificity.

false-negative rate— In a screening or diagnostic test, the probability that the test will
yield a negative result when administered to a person who has the disease or condition in
question. Compare false-positive rate. See also sensitivity, specificity.

false positive— An error in a diagnostic test that gives a disease indication to a person who
does not have the disease. Compare false negative. See also screening, sensitivity, specificity.

false-positive rate— In a screening or diagnostic test, the probability that the test will
yield positive result when administered to a person who does not have the disease or con-
dition in question. Compare false-negative rate. See also sensitivity, specificity.

false rejection error— Same as type [ error.
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F distribution— A theoretical distribution which can be described as the distribution of the
statistic /' = § 12 / S?, where S 12 is the variance of a sample of size m from a normal popu-
lation with variances? and S? is the variance of an independent sample of size  from a nor-
mal population with variance o} . The statistic F is said to have an F distribution with m — 1
degrees of freedom in the numerator and n — 1 degrees of freedom in the denominator. In
general, an F statistic is obtained as the ratio of two independent random variables each
having a chi-square distribution, divided by their respective degrees of freedom. The dis-
tribution of F involves a family of curves each adjusted for the degrees of freedom associ-
ated with the two variances being compared. The F distribution is also known as the vari-
ance ratio distribution. It was first studied by R. A. Fisher, and the ratio F' was denominated
by G. W. Snedecor after the first letter of the originator’s name. The distribution is related to
the beta distribution with « = v;/2 and 8 = v,/2 where vy =m — 1 and v, =n — 1. The
distribution is of fundamental importance in analysis of variance. The accompanying
tables give critical values of the distribution, which denote the values for which the area to
its right under the F distribution with v; and v, degrees of freedom is equal to .

F distribution table

(04

Fvi, vy, a

The entries in this table are values of Fv, v, (.01 for which the area to their right under the
F distribution with vy, v, degrees of freedom is equal to 0.01

—V

v 1 2 3 4 5 6 7 8 9 10 12 15 20 24 30 40 60 120 oo

4052 4999.5 5403 5625 5764 5859 5928 5982 6022 6056 6106 6157 6209 6235 6261 6287 6313 6339 6366
985  99.00 99.17 99.25 99.30 99.33 99.36 99.37 99.39 99.40 99.42 99.43 99.45 99.46 99.47 99.47 99.48 99.49 99.50
34,12 30.82 2946 2871 2824 2791 27.67 2749 2735 2723 2705 2687 26.69 26.60 26.50 2641 2632 2622 26.13
2120 18.00 16.69 1598 1552 1521 1498 14.80 14.66 1455 1437 1420 14.02 1393 13.84 1375 13.65 13.56 13.46

1626 1327 12.06 11.39 1097 10.67 1046 1029 10.16 10.05 9.89 972 9.55 947 938 929 920 9.11 9.02
1375 1092 978 9.15 875 847 826 810 798 7.87 772 756 740 731 723 714 706 697 688
1225 955 845 785 746 719 699 684 672 6.62 647 631 616 607 599 591 582 574 565
1126 865 759 7.01 6.63 637 618 603 591 581 567 552 536 528 520 512 503 495 486

9 1056 8.02 699 642 6.06 580 561 547 535 526 511 496 481 473 465 457 448 440 431
10 10.04 756 655 599 564 539 520 506 494 485 471 456 441 433 425 417 408 400 391
I 965 721 622 567 532 507 489 474 463 454 440 425 410 402 394 386 378 3.69 3.60
12933 693 595 541 506 482 464 450 439 430 416 401 386 378 370 3.62 354 345 336
13907 670 574 521 486 462 444 430 419 410 396 382 3.66 359 351 343 334 325 317
14 886 651 556 504 469 446 428 414 403 394 380 366 351 343 335 327 318 3.09 3.00

15 868 636 542 489 456 432 414 400 389 380 3.67 352 337 329 321 313 305 29 287
16 853 623 529 477 444 420 403 3.8 378 369 355 341 326 318 310 3.02 293 284 275
17 840 611 518 467 434 410 393 379 368 359 346 331 316 308 300 292 283 275 265
18 829 601 509 458 425 401 384 371 360 351 337 323 308 3.00 292 284 275 266 257
19 818 593 501 450 417 394 377 363 352 343 330 315 300 292 284 276 267 258 249

20 810 585 494 443 410 387 370 356 346 337 323 309 294 286 278 269 261 252 242
21 8.02 578 487 437 404 381 3.64 351 340 331 317 303 288 280 272 264 255 246 236
22 795 572 482 431 399 376 359 345 335 326 312 298 283 275 267 258 250 240 231
23 7.8 566 476 426 394 371 354 341 330 321 3.07 293 278 270 262 254 245 235 226
24 782 561 472 422 390 367 350 336 326 3.7 3.03 289 274 266 258 249 240 231 221

25 777 557 468 418 385 363 346 332 322 313 299 285 270 262 254 245 236 227 217
26 772 553 464 414 382 359 342 329 318 3.09 296 281 266 258 250 242 233 223 213
27 7.68 549 460 411 378 356 339 326 315 306 293 278 263 255 247 238 229 220 210
28 7.64 545 457 407 375 353 336 323 312 303 290 275 260 252 244 235 226 217 206
29 7.60 542 454 404 373 350 333 320 309 300 287 273 257 249 241 233 223 214 203

30 756 539 451 402 370 347 330 317 307 298 284 270 255 247 239 230 221 211 201
40 731 518 431 383 351 329 312 299 28 280 266 252 237 229 220 211 202 192 180
60 7.08 498 413 3.65 334 312 295 282 272 263 250 235 220 212 203 194 184 173 1.60
120 685 479 395 348 3.7 296 279 266 256 247 234 219 203 195 1.8 176 166 153 138
oo 6.63 461 378 332 302 280 264 251 241 232 218 204 1.8 179 170 159 147 132 1.00

L N R
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(Continued)

The entries in this table are values of Fvy, v, (.95 for which the area to their right under the
F distribution with vy, v, degrees of freedom is equal to 0.05

—V

v, 1 2 3 4 5 6 7 8 9 10 12 15 20 24 30 40 60 120 oo

161.4 1995 2157 224.6 2302 2340 236.8 2389 240.5 241.9 2439 2459 248.0 249.1 250.1 251.1 2522 2533 2543
1851 19.00 19.16 1925 19.30 19.33 1935 19.37 19.38 19.40 1941 1943 1945 1945 1946 1947 1948 1949 19.50
10.13 955 928 9.2 901 894 889 885 881 879 874 870 8.66 864 862 859 857 855 853
771 694 659 639 626 616 609 604 600 596 591 586 580 577 575 572 569 566 5.63

6.61 579 541 519 505 495 483 482 477 474 468 462 456 453 450 446 443 440 436
599 514 476 453 439 428 421 415 410 406 400 394 387 384 381 377 374 370 3.67
559 474 435 412 397 387 379 373 368 3.64 357 351 344 341 338 334 330 327 323
532 446 407 384 369 358 350 344 339 335 328 322 3.5 312 308 3.04 301 297 293
512 426 386 3.63 348 337 329 323 318 3.4 307 301 294 290 286 283 279 275 271

10 496 410 371 348 333 322 314 307 302 298 291 28 277 274 270 266 262 258 254
11 48 398 359 336 320 309 300 295 290 285 279 272 265 261 257 253 249 245 240
12475 389 349 326 311 300 291 285 280 275 269 262 254 251 247 243 238 234 230
13467 381 341 318 303 292 283 277 271 267 260 253 246 242 238 234 230 225 221
14 460 374 334 311 296 285 276 270 265 260 253 246 239 235 231 227 222 218 213

15 454 368 329 3.06 290 279 271 264 259 254 248 240 233 229 225 220 216 211 207
16 449 363 324 301 285 274 266 259 254 249 242 235 228 224 219 215 211 206 201
17 445 359 320 296 281 270 261 255 249 245 238 231 223 219 215 210 206 201 196
18 441 355 316 293 277 266 258 251 246 241 234 227 219 215 211 206 202 197 192
19 438 352 313 290 274 263 254 248 242 238 231 223 216 211 207 203 198 193 1.88

20 435 349 310 287 271 260 251 245 239 235 228 220 212 208 204 199 195 190 1.84
21 432 347 3.07 284 268 257 249 242 237 232 225 218 210 205 201 196 192 187 181
22 430 344 305 282 266 255 246 240 234 230 223 215 207 203 198 194 189 184 178
23 428 342 3.03 280 264 253 244 237 232 227 220 213 205 201 196 191 186 181 176
24 426 340 301 278 262 251 242 236 230 225 218 211 203 198 194 1.8 184 179 1.73

25 424 339 299 276 260 249 240 234 228 224 216 209 201 196 192 187 1.8 177 171
26 423 337 298 274 259 247 239 232 227 222 215 207 199 195 190 185 180 175 1.69
27 421 335 296 273 257 246 237 231 225 220 213 206 197 193 188 1.84 179 173 1.67
28 420 334 295 271 256 245 236 229 224 219 212 204 196 191 187 1.82 177 171 1.65
29 418 333 293 270 255 243 235 228 222 218 210 203 194 190 185 181 175 170 1.64

30 417 332 292 269 253 242 233 227 221 216 209 201 193 189 184 179 174 1.68 162
40 408 323 284 261 245 234 225 218 212 208 200 192 184 179 174 1.69 164 158 151
60 400 315 276 253 237 225 217 210 204 199 192 1.8 175 170 1.65 159 153 147 139
120 392 307 268 245 229 217 209 202 196 191 183 175 1.66 161 155 150 143 135 1.25
oo 384 300 260 237 221 210 201 194 188 183 175 167 157 152 146 139 132 122 100

Co U U AW~

Source: Computed by software.

feasibility study— Same as pilot study.

fertility— In demography, fertility is used in the sense of actual production or bearing of
offspring.

fertility rate— Number of live births occurring in a specified period per 1000 women of
child-bearing age, i.e., 15 to 49 years. In some countries the child-bearing age is taken as
15 to 44 years. It is calculated as the number of live births actually observed by the female
population of child-bearing age (expressed per 1000). It is more refined than the crude
birth rate, which takes into account the whole population. Further refinements can be
made by reporting ratio of births for various age groups within 15 to 49 years. See also
age-specific fertility rate.

fiducial distribution— Same as fiducial probability distribution.

fiducial inference— A term first used by R. A. Fisher in 1930 to describe a type of statisti-
cal inference based on fiducial probability distribution. Its objective is to make statisti-
cal inference about an unknown parameter by deriving its probability distribution from
the distribution of its estimator without having first assigned the parameter any prior dis-
tribution. Many statisticians find it a problematic form of inference and have commented
adversely about it. See also fiducial interval.
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An F value having an area equal to « in the right tail
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Area to the right of 2.522 is 0.10, etc.

Probability density curve for F distribution with (5, 10) degrees
of freedom

fiducial interval- In the theory of estimation, an interval similar to confidence interval
that can be expected, with a specified probability, to contain the value of some unknown
parameter. The term is also used as a synonym of confidence interval but its conceptual
origin is different. Whereas in a confidence interval, the limits of the interval are the
random variables, in a fiducial interval the parameter is assumed to have a (fiducial)

distribution.
fiducial limits— The limits of a fiducial interval that define the interval.
fiducial probability— See fiducial probability distribution.

fiducial probability distribution— A term used to describe the probability distribution of
a parameter being used in a fiducial inference. It is not a probability distribution in the

e
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usual sense of the term, but is constructed from the distribution of estimators and con-
tains all the relevant information in the sample.

field plot- Same as plot.
finite population— A population of items or individuals that are finite in number.

finite population correction- If a sample of size n is drawn without replacement from a
finite population of size N, the standard error of the sample mean X can be written as

N—n\ o
oy = — | —=
X N-1)n
where o is the population standard deviation. The multiplier term (N — n)/(N — 1) in the

above formula is sometimes called the finite population correction; whenever n/N < 0.05,
the finite population factor is close to 1 and hence oy = o/ Jn.

finite population factor— See finite population correction.

first quartile- The 0.25 fractile or 25th percentile point in a data set below which a quar-
ter of all observations lie. See also median, quartiles, second quartile, third quartile.

Fisher information matrix— It is the matrix obtained as the inverse of the variance—
covariance matrix of a set of estimators.

Fisher’s discriminant function— See discriminant analysis.

Fisher’s exact test— An “exact” conditional test for analyzing datain a2 x 2 contingency
table. It is used when the sample size is too small (<30) to use the chi-square test. It is
based on the exact hypergeometric distribution of the observed cell frequencies within
the table. The procedure consists of evaluating the sum of exact hypergeometric probabil-
ities associated with observed cell frequencies and of those deviating more than the ob-
served frequencies under the hypothesis of independence. The procedure leads to a con-
servative test and has been the subject of controversy among statisticians. See also Yates’
correction for continuity.

Fisher’s ideal index number— A consumer price index obtained as the geometric mean
of Laspeyres’ index number and Paasche’s index number. Laspeyres and Paasche index
numbers are biased, if at all, in opposite directions. For example, if the index is one of
prices, the former is usually biased upward and the latter downward. Taking the geomet-
ric mean provides an index number free from the bias inherent in them. It is named
in honor of the American economist Irwing Fisher (1867-1947). It is calculated by the
formula

Yopiay X pidgi
i=1 i=1

n

phay X podi
i=1

i=1

where p{) = price at base period, qé = quantity at base period, p! = price at first time
period, and ¢; = quantity at first time period.

e
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Fisher’s LSD test— Same as least significant difference test.
Fisher’s scoring method- Same as scoring method.

Fisher’s transformation of the correlation coefficient— Same as Fisher’s z transforma-
tion.

Fisher’s z transformation— A transformation applied to the correlation coefficient r so
that it is normally distributed with mean zero and standard deviation of one. It is given
by the formula

1 ) 14+r
= — 10 —_—
LT
The statistic z has mean
1 | 1+p
Zlog —
2 g, 1—p
and variance
1
n—3

where p is the population correlation and » is the sample size. The transformation may
be used to test a hypothesis or construct a confidence interval for p.

five-number summary— An exploratory data analysis technique that uses the following
five numbers to summarize the data set: minimum value, first quartile (lower hinge), me-
dian, third quartile (upper hinge), and maximum value. The five-number summary forms
the basis for constructing a box-and-whisker plot. See also stem-and-leaf plot.

fixed-base index number— An index number with a common base. The base is usually
taken as one of the periods, times, or places within the series, not necessarily the first one.
It provides a mechanism for a common standard of comparison.

fixed effects— A term used to denote effects attributable to the collection of levels of a fac-
tor or treatment where all the levels of interest are included in a given experiment or
study. Compare random effects.

fixed-effects analysis of variance- See fixed-effects model.

fixed-effects model- An analysis of variance or regression model in which the treat-
ment levels associated with a factor are considered to have fixed or constant effects. This
model is also referred to as Model L. In a fixed-effects model all the treatments of interest
to the researcher are included in the experiment or study under consideration. In the
context of meta-analysis, the term is used to describe a model that assumes that the num-
ber of studies being summarized are the only ones of interest to the investigator. In a meta-
analysis with fixed-effects model, the results of the combined estimate can be applied to
any subject from the target population represented by the individual studies. See also
mixed-effects model, random-effects model.

fixed factors— Factors in an analysis of variance or regression model thought to have a
fixed effect. Some examples of factors that are usually considered fixed are: type of dis-
ease, treatment therapy, gender, and marital and economic status. Compare random factors.
See also random effects.

e
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flowchart— A pictorial representation of a system or process that uses certain symbols and
conventions to outline all the steps in the process, interrelationships between different
steps, and the order in which they are to be executed.

Set sum = 0

Output

Figures illustrating a flowchart

folded normal distribution— Same as half-normal distribution.

folded standard normal distribution— The probability distribution of a random vari-
able Z = | X|, where X has a standard normal distribution. Its probability density func-
tion is given by

f@) = 2/me >

folded ¢ distribution— The probability distribution of a random variable ¢’ = | X | where
X has at distribution with v degrees of freedom. It can be shown that the folded standard
normal distribution is a limiting form of the folded ¢ distribution as v — oco. The folded
¢ distribution is also related to the chi distribution by the relation ¢’ = x/(y/vy) where X
and Y are independent chi variables with 1 and v degrees of freedom respectively.

follow-up— The process of locating individuals participating in a longitudinal study in
order to determine outcome measures and other pertinent characteristics at regular
intervals of time in the future. In a field experiment or sample survey, the term is used to
describe a further attempt to obtain information on individuals who could not be located in
the initial attempt.

e
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Probability density curves for the folded ¢ distribution

follow-up period— The length of time individuals participating in a longitudinal study
are kept under observation in order to record outcome measures and other pertinent
characteristics.

follow-up study- Same as prospective study.
forecast— See forecasting.

forecasting— Making statements or predictions about an unknown, uncertain, and, gener-
ally, future outcome or quantity, such as the inflation or interest rate. Forecasting is gener-
ally based on past values and employs statistical methods based on regression model or
time-series analysis. The specific value most likely to provide an accurate prediction of a
future value is known as the forecast.

FORTRAN- An acronym for Formula Translation. A mathematically oriented program-
ming language used for writing computer programs.

forward-looking study— Same as prospective study.

forward selection procedure— In multiple regression analysis, a method for selecting the
best possible set of predictors of the criterion variable. The method proceeds by intro-
ducing the variables one at a time according to a prechosen criterion of statistical signifi-
cance. The variable that has the highest sample correlation with the criterion variable is
selected first and is included in the model equation if it meets the criterion. Next, the vari-
able with the highest correlation with the criterion variable, after adjusting for the effect of
the first variable included in the model (i.e., the variable with the highest sample correla-
tion coefficient with the residuals from step 1) is examined and is included if it meets the
criterion. The selection of third, fourth, etc. variables to be included in the model proceeds
in the same way. The process is continued till the last variable entering the equation does
not meet the criterion, or all the variables are included in the model. Compare backward
elemination procedure, stepwise regression.

forward solution— Same as forward selection procedure.
fourfold table— Same as 2 x 2 contingency table.

fractile— A value in a data set below which a certain specified proportion of all values
lies. Fractiles divide a data set into groups with known proportions of observations in each
group. It is also called quantile. See also deciles, percentiles, quartiles, quintiles.

e
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fractional factorial design— In a factorial design if there are large number of treatment
factors and the available resources are limited, it may be necessary to use a replication of
only a fraction of the total number of treatment combinations. In a design involving a frac-
tional replication, some of the effects cannot be estimated since they are confounded with
one or more other effects. Usually, the choice of a fractional replication is made such that
the effects considered to be of importance are confounded only with the effects that can be
assumed to be negligible. Thus, the design is likely to be useful only when certain high-
order interactions can be regarded as negligible.

frame- A list, map, or other record of the sampling units that constitute the available in-
formation relating to the population designated for a particular sampling design.

Freeman-Tukey test— A test procedure for testing the goodness of fit of a specified
model or a theoretical distribution. The procedure is usually applied on count or fre-
quency data by comparing the observed and the expected frequencies under the assumed
model. See also chi-square statistic, goodness-of-fit statistic, goodness-of-fit test, G*-
statistic, likelihood ratio statistic.

Freeman-Tukey transformation— A transformation of the form ./x ++x +1
proposed by Freeman and Tukey, in order to stabilize its variance. It is normally used to a
random variable having a Poisson distribution.

frequency— The number of times a given value of an observation or a particular type of
event occurs, or the number of elements of a population that belong to a specified group
or class. It is also called count. See also relative frequency.

frequency count— Same as frequency.

frequency curve- A graphical representation of a continuous frequency distribution by
a smooth curve. The variate is marked as the abscissa, and frequency is shown as the
ordinate. The frequency curve may be considered a limiting form of the frequency poly-
gon as the number of observations tends to infinity and the class width tends to zero.

frequency data— Same as count data.

frequency density— In a frequency distribution, the ratio of a class frequency to the
class width. See also probability density.

frequency distribution— The method of classifying and representing statistical data
that involve two columns: one listing the categories, score intervals, or events into
which the data are sorted and the other indicating the number of items or members in
each category. It is customary to list scores in descending order, from the highest to
the lowest. When values in a data set are arranged in ascending or descending order of
magnitude, the frequency distribution shows the number of times (frequency) that each
value occurs. See also cumulative frequency distribution, cumulative relative frequency
distribution.

frequency function— A mathematical function that gives the frequency of a variate value
x as a function of x. For a continuous random variable X, it is the frequency in an ele-
mental range dx. A frequency function is used to describe a frequency curve. See also
probability density function, probability function.

frequency histogram— Same as histogram.

e
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Frequency distribution for student
grades: hypothetical data

Class Midpoint Frequency
50-54 52 4
55-59 57 8
60-64 62 11
65-69 67 20
70-74 72 18
75-79 77 15
80-84 82 11
85-89 87 6
90-94 92 5
95-99 97 2

frequency polygon— A graphical representation of a frequency distribution in which
the horizontal axis represents score values or midvalues and the vertical axis represents
frequency of occurrence. A dot is placed over each score value at the height representing
its frequency of occurrence. These dots are then joined by straight lines to form a polygon.
It is useful in comparing two or more frequency distributions.

ot et i i DD
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Frequency

|
52 57 62 67 72 77 82 87 92 97 102
Student grade

A frequency polygon of the frequency distribution for
student grades

frequency table— A tabular representation of a frequency distribution. See also cumu-
lative frequency distribution, cumulative relative frequency distribution.

frequency theory of probability— Same as empirical probability.

frequentist— A believer in the frequency theory of probability and classical statistical
inference.

frequentist inference— Same as classical statistical inference.

Friedman’s rank test— A nonparametric test procedure used to compare three or more
correlated or matched samples of observations that cannot be compared by means of an
F test in a randomized block design either because the scores are ordinal in nature or be-
cause the normality or homogeneity of variance assumptions cannot be satisfied. The
method consists of ranking observations separately within each block, and the test statis-
tic is based on the sum of the ranks assigned to the individual treatment groups. See also
Kruskal-Wallis test.

e
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Friedman’s two-way analysis of variance— Same as Friedman’s rank test.

F statistic— In general, any statistic that has an F distribution. In an analysis of variance,
the ratio of two mean squares known as mean square ratio follows an F distribution. The
F statistic is also used to compare variances from two normal populations.

F test— A statistical test based on an F statistic. Two commonly used F tests are F test for
analysis of variance and F test for two population variances.

F test for analysis of variance— The statistical test for comparing the means of several
populations used in the analysis of variance. Under the null hypothesis of no difference
between the population means, the two mean squares (between and within) are approxi-
mately equivalent and their ratio (F statistic) is nearly equal to 1. In comparison of the
means of two independent groups, the F' test is equivalent to the two-sample # test. In
regression analysis, the F statistic is used to test the joint significance of all the variables
in the model.

F test for two population variances— A test devised by R. A. Fisher to compare the vari-
ances of two populations. It makes its comparisons directly in the form of a ratio, with the
larger sample variance serving as the numerator and the smaller serving as the denomina-
tor. This is the simplest use of the F statistic for testing the difference between the vari-
ances of two independent normal populations. The F test for two population variances
may be used to compare two distributions for homogeneity of variances before proceed-
ing to perform ¢ test. See also Ansari—Bradely test, Barton—David test, Conover test, F dis-
tribution, Klotz test, Mood test, Rosenbaum test, Siegel-Tukey test.



