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Norms for words that rhyme

TERRY M. UBKUMAN
Central Michigan University, Mt. Pleasant, Michigan

The use of rhyme in learning/memory and cognitive studies is extensive. However, there are very
few normative studies for words that rhyme. The current study rectified this problem by collecting
rhyme norms for 477 words from 545 subjects. Groups of subjects were given 40 words in serial order
and requested, for each word, to generate as many rhymes as possible within a 30-sec interval. The
data include several rhyme measures as well as measures of other word attributes that were taken
from other sources. In addition, the rhyme responses to the target words were given along with their
Thorndike and Lorge (1944) and Kucera and Francis (1967) normative frequencies. Finally, the data
were used to investigate various relationships including the spew hypothesis and the accessibility
of rhyme sets.

What is a rhyme? The definition ofrhyme is based en
tirely on the properties of sound-especially on the qual
ity ofassonance. Wood (1943), in his unabridged rhyming
dictionary, defined rhyme as the "repetition of an iden
tical accented vowel sound, as well as of all the conso
nantal and vowel sounds following; with a difference in
the consonantal sounds immediately preceding this ac
cented vowel sound" (p. 61). Therefore, the basis ofrhyme
is the accented vowel. According to Wood, this is usually
the last vowel sound to receive a major accent (e.g., ace,
face; spoken, broken), although the rhyming vowel sound
may be a minor accent instead (e.g., canopy, eternity;
honoring, running).

The use of tasks in human learning/memory and cogni
tion that involve rhyme (also referred to as phonological,
phonemic, or acoustic similarity tasks, or clang associa
tions) is pervasive. An examination ofthe literature from the
past 40 years revealed over 150 references, the majority of
which appeared within the past 20. (A copy ofthe complete
reference list is available from the author on request.)

Historically, rhyme has been used for mnemonic pur
poses (see, e.g., Furst, 1948). However, the use of rhyme
in the attempt to understand human cognitive processes
is a recent development. Rhyme has been used in a vari
ety oftasks or paradigms to explore a variety ofprocesses
and/or phenomena. Specifically, rhyme has been used in
recall tasks (Shaw & Craik, 1989), recognition tasks (Payne,
Neely, & Bums, 1986), paired associate learning tasks
(Nelson, Reed, & McEvoy, 1977), same-different judg
ments (Kramer & Donchin, 1987), the reaction time para
digm (Lupker, 1982), memory load tasks (Dornic & Fer
nacus, 1987), the retention ofconnected discourse (King
& Forrester, 1970), verbal discrimination learning tasks
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(Dickel, 1979), the Sternberg paradigm (Lisiecki, 1978),
serial recall tasks (Baddeley & Salame, 1986), and di
chotic listening tasks (Eling, 1983). The processes
and/or phenomena studied have included clustering
(Bousfield & Wicklund, 1969), the tip-of-the- tongue state
(Kozlowski, 1977), the generation effect (Rabinowitz &
Craik, 1986), short-term memory (Johnson & Chamber
lin, 1970), precategorical acoustic storage (Crowder, 1971),
primary and secondary memory (Baddeley, 1964), en
coding-retrieval (Asthana & Goel, 1987), speech and
language (Bishop & Robson, 1989), reading (Besner &
Davelaar, 1982), the word frequency effect (Dunlap &
Dunlap, 1979), developmental processes (Wiegel-Crump
& Dennis, 1986), individual differences involving dys
lexia (Spring & Perry, 1983), psychopathology (Jung,
1918), poets (Kozlowski, 1977), test anxiety (Mueller,
1978), aging (Shaw & Craik, 1989), and personality
(Eysenck, 1981).

Even though many researchers have used rhyme,
only few have been concerned with developing norms
for words that rhyme. In fact, Noble (1952) viewed
clang associates as unacceptable. Flavel, Draguns,
Feinberg, and Budion (1958) included rhymes as re
sponses in their free association norms. Other authors
(Fisher & Craik, 1977; Hunt & Mitchell, 1978; Nelson
& Brooks, 1974; Nelson & McEvoy, 1979) have gen
erated norms for words that rhyme; these norms are
available, but they have not been published. Both of
the two published studies (Camden & Motley, 1982;
Horton, 1983) that have presented norms for words that
rhyme are limited, because they were developed in con
junction with semantic norms. As a consequence of
this lack ofnorms for words that rhyme only a few stud
ies (Hagen, 1979; Hunt & Mitchell, 1978; Nelson,
McEvoy & Friedrich, 1982; Nelson, Wheeler, Borden, &
Brooks, 1974; Parkin, 1981) have investigated in a sys
tematic way the relationships between stimuli that
rhyme and various dependent measures. Furthermore,
without data on other attributes (e.g., frequency) for the
rhyming words, the possibility for confounding exists.
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The major objective of the present research was to
remedy this problem by collecting rhyme information on
477 words. The intent was to provide a wide range of
rhyming values so that the relationship between words
that rhyme and various dependent measures could be
studied. Also, other attributes of these rhyme words were
provided so that the investigator could remove sources
of potential confounding. Finally, some of the rhyming
relations among the target words were explored (rhyme
sets) as well as relationships between target words and
their clang associates.

METHOD

Subjects
The subjects were 545 undergraduates (mainly introductory psy

chology students) enrolled at Central Michigan University. The
ratio of females to males was approximately 6:4.

Materials
The words were obtained from two sources. Three-hundred and

ninety-six words were selected from Paivio, Yuille, and Madigan's
(1968) norms (N = 926 nouns) for concreteness (C), imagery (I),
and meaningfulness (m). The words were selected on the basis of
the criterion that at least lout of3 observers could produce at least
I word that would rhyme with the listed word. With this criterion,
a wide range of values for various word attributes (e.g., imagery
and frequency) were selected. Furthermore, the distributions ofthe
selected words for C, I, and m were similar to the distributions
from which the words were taken-that is, negatively skewed. The
means and the variances (in parentheses) for C, I, and m were 5.52
(3.16), 5.50 (1.59), and 6.31 (0.97), respectively. These means
were larger and the variances smaller than the values for the set of
925 words [C = 4.95 (3.51), 1= 4.97 (1.93), m = 5.89 (1.21)]. In
terms of Thorndike-Lorge frequencies (F), the present sample
possessed more words with higher frequencies than the original set
did. In the present sample, 29% of the words were A or AA (>49
occurrences per million), 32% were in the 10-49 per million
range, and 39% were less than 10 per million. In contrast, the re
spective percentages for the Paivio et al. norms were 16%,35%,
and 49%. Finally, the distribution for syllables was positively
skewed, with 268 monosyllabic words, 191 disyllables, 15 trisyl
lables, and 3 four-syllable words.

The remaining words were selected from Nelson's (1979) rhyming
norms. Nelson's list contains 101 common nouns. Of these, 13
words were duplicates. Therefore, the entire sample for the present
study contained 477 words: 389 from Paivio et al. (1968) and 88
from Nelson.

The 477 words were divided into II sets of 40 words each and
one set of37 words. Each set was placed in booklet form, The book
lets were constructed by taking standard-sized paper (8.5 X II in.)
and cutting it in half vertically. On each half sheet, a single word
was typed in capital letters 15 times with double spacing. Under
lining was typed next to each presentation for the subject's re
sponse. The procedure was then repeated for the remaining words.
In the construction ofthe booklets, an attempt was made to ensure
that each booklet contained words that represented the alphabet
and that the words did not possess any obvious rhyming relation
ships. Furthermore, for each booklet, two random word orders
were developed. Finally, a cover sheet containing instructions was
attached to each booklet.

Procedure
The subjects were tested in their classrooms in groups that

ranged in size from 10 to 40. Each group was informed that the
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purpose of the investigation was to collect information concern
ing words that rhyme.

The subjects were instructed to write as many rhyming words
as possible for each target word. The examiner then provided an
example of a target word with several rhyming words so that the
subjects understood the nature of the task. The subjects were then
instructed to turn to the first page. The examiner pronounced the
target word and then gave the subjects 30 sec to write their re
sponses. The subjects were then instructed to tum to the next page.
This procedure was repeated until the 40 target words were pre
sented. A rest break of 5 min was given after the 20th item. A stop
watch was used to time the various intervals.

RESULTS AND DISCUSSION

The number ofrhyming words that were generated for
each target word were tabulated for each subject. Only
rhymes with a major accented vowel sound were included,
because minor accented vowel sounds are not perceived
as rhymes by most people and are not typically used in
the psychological literature. Also, linguistic responses
that were nonwords or nonrhymes were excluded. The
ordinal position ofa response word for a target word was
not changed if other response words for the target word
were excluded. For example, if the response word lo
cated in the first ordinal position was excluded (e.g., a
rhyme with a minor accented vowel) the response word
in the second ordinal position was not moved to the first
position. Finally, misspelled words were corrected. Ap
pendix A provides the mean and standard deviation for
each target word. In addition, the Paivio et al. (1968)
means for I, C, and m and the Thorndike-Lorge general
frequency (F) are given when available. Finally, a mea
sure of overlap (0) was provided. Overlap is a measure
of the extent to which each subject generated the same
words in response to the target word. Overlap was de
termined by dividing each target mean by its set size
(i.e., the absolute number of different words that were
generated in response to each target item). A value of
one would indicate that all subjects generated the same
words, whereas a value that approaches zero would in
dicate that subjects were not generating the same items.

The distribution of the target means was positively
skewed (Sk = 0.43) with a median of 2.45 and mean of
2.64 (SD = 1.93) and somewhat platykurtic (KUR =
-0.83). The distribution ofthe overlap variable was pos
itively skewed (Sk = 1.00) with a median of 0.25 and a
mean of0.27 (SD = .17). This distribution was leptokurtic
(KUR = 2.16). The characteristics of the I, C, m, and F
distributions have been given in the Materials section.

Several indices of reliability were computed on the
basis ofthe two random orders ofthe same words for dif
ferent subjects' tests in different sessions. Pearson cor
relations were computed for total set size, overlap, and
mean rhyme. All three of the correlations were substan
tial [total set size, r(l54) = .91,p < .01; overlap, r(l54)
= .84,p < .01; and mean rhyme, r(154) = 98,p < .01].
These correlations were based on only 7 ofthe 12 book
lets, because knowledge of the two random orders of 5
of the booklets was inadvertently discarded.
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Tablet
Pearson Correlations Among Word Attributes

Total First Response
Imagery Concreteness Meaningfulness Frequency Rhyme Set Size Set Size Overlap

Attribute Syllable r n r n r n r n r n r n r n r n

Syllable -.2It 389 -.17t 389 -.12* 389 -.12t 478 -.63t 477 -.45t 477 -.54t 477 .05 439
Imagery .85t 389 .67t 389 .12* 389 .15t 389 .08 389 .09 389 .10 352
Concreteness .54t 389 .01 389 .14t 389 .09 389 .09 389 .05 352
Meaningfulness .28t 389 .10 389 .09 389 .07 389 .00 352
Frequency .11* 389 .05 477 .06 389 .04 439
Rhyme .77t 477 .83t 477 .05 440
Total set size .83t 477 -.42t 440
First response set size - .36t 440
Overlap

Note-n, sample size. * p < .05. tp < .01.

What are the relationships among the various word at
tributes? Table 1 provides some information. Note that
the number of syllables a word contains is consistently
and negatively related to all of the other word attributes,
with the exception of the overlap variable. As expected,
the semantic cluster ofimagery, concreteness, and mean
ingfulness was highly interrelated (Paivio et al., 1968).
Also, the acoustic cluster of rhyme, total set size, first
response set size (i.e., the number ofdifferent words that
were generated as first responses), and overlap was inter
related, with the exception that overlap was only related
to the two set size measures. Finally, there were some
significant relationships between the acoustic and se
mantic indices. However, these relationships were not
substantial, with none of the correlations exceeding .15.

Appendix B provides the responses to each target
item. This table includes the sample size for each target
item as well as the set sizes. Correlations between sample
size and set sizes were small (rs < .05) and nonsignifi
cant. The frequency of each response word as a first re
sponse and the percentage of subjects who responded
with the response word are also given. Finally, the Thorn
dike and Lorge (1944) and Kucera and Francis (1967)
frequencies are given when available.

Is there a relationship between these indices of fre
quency and the order in which the response words are
given? In other words, do subjects "spew" out responses
in the order oftheir frequency (see Underwood & Schultz,
1960)? The Thorndike-Lorge and Kucera-Francis fre
quencies were tabulated for each response word by or
dinal position. Table 2 indicates that, contrary to the neg
ative relationship produced by the spew hypothesis,
there was a tendency for the Kucera and Francis frequen
cies to increase as ordinal position increased, whereas the
Thorndike and Lorge frequencies remained invariant.

Finally, do subjects change their rhyme responses if a
different but phonologically similar stimulus is used as
the target item? For example, will air produce the same
words as chair?

Table 3 contains 89 word rhyme pairs that were a part
of the 477 original target nouns. Index of commonality,
number ofcommon pairs, and correlations are presented
for total set size and first response set size. The index of
commonality is a measure of the extent to which each

target word in the pair produced the same words. This
measure was obtained by dividing the total number of
words common to both target words by the total number
of words produced by both target words. In most pairs,
each target word of a pair was also a response to the
other target word in the pair. When this effect occurred,
it was treated as if the words were common to both tar
get words and therefore was added to the numerator.

Table 3 also contains Pearson correlations for each
rhyme pair. These correlations were based on the num
ber of common pairs. First, the frequency ofeach response
word for each member of the pair was tabulated. (Again
note that the target words were treated as a pair.) These
frequencies were then converted to percentages. The
percentage for each response word was calculated by di
viding the response word frequency to a particular tar
get word by the total frequency ofresponse words to the
same target. The correlations were then computed on the
basis of the percentages.

Total set size means for index of commonality, num
ber of common pairs, and the correlations were .85
(SD = 0.10), 14.93 (SD = 9.38), and 0.74 (SD = 0.32),
respectively. Correlations among these measures indi
cated a positive relationship between the number of
common pairs and the Pearson correlations [r(86) = .24,
P < .05]. The relationships between the index of com
monality and the Pearson correlations [r(86) = - .16]
and the index of commonality and number of common
pairs [r(87) = - .20] were not significant (p > .05).

First response set size means for index ofcommonal
ity, number of common pairs, and the correlations were

Thble2
Thorndike-Lorge (fL) and Kt&!era-Francis(KF) Frequencies

as a Function ofOrdinal Position

Ordinal TL KF

Position M SD N M SD N

1 30.54 19.91 14,092 138.96 843.08 13,824
2 29.84 20.07 11,039 160.16 1,264.20 10,845
3 29.82 20.01 8,690 170.57 1,235.30 8,519
4 30.32 19.98 6,457 180.84 1,363.68 6,349
5 30.85 19.93 4,511 214.04 1,190.41 4,376
6 31.09 20.04 2,886 201.18 969.75 2,766
7 31.91 19.97 1,699 242.58 1,158.57 1,618
8 30.47 19.98 922 233.64 1,005.93 885



.71 (SD = .16), 5.90 (SD = 2.05), and .44 (SD = .45), re
spectively. Correlations among these measures were small
(no correlation exceeded .12), negative, and nonsignifi
cant. Although total set size means were considerably
larger than first response set size means, correlations for
the two measures of index of commonality [r(87) = .38,
p < .0 I], number ofcommon pairs [r(87) = .63, p < .01],
and the correlations [r(86) = .43,p < .01] were substantial.

Finally, Pearson correlations, based on the normative
values of each target word within each pair, indicated
positive relationships for overlap [r(87) = .88,p < .01],
total set size [r(89) = .91,p < .01], and first response set
size [r(89) = .78,p < .01]. The correlations for imagery
[r(50) = .28], concreteness [r(50) = .16], meaningful
ness [r(51) = .16], and frequency [r(88) = .11] were not
significant.

Overall, it appears, at least for words that share the
last major accented vowel, that the rhyme set that is gen
erated is independent of the rhyme word that is used to
access the set. In other words, any word that is a mem
ber of a given rhyme set can be used to generate the
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members ofthat rhyme set. This conclusion supports the
idea that the words within a rhyme set are connected to
a higher order rhyme sound and not to any preexisting
connection between the words (Nelson, 1981; Nelson
et aI., 1982; Rubin, 1990). This notion is further sup
ported by the index of commonality data. The index of
commonality should approach unity if all rhyme words
within a set are generated from a higher order rhyme
sound. Index of commonality means for total set size
and first response set size were.85 and.71, respectively.
Is there any consistent strategy that is used to produce
rhyme words within a set? A frequency-ordered search
does not appear plausible, given the failure to find a neg
ative relationship between word frequency and ordinal
position (see Table 2). However, at least for the Kucera
Francis frequencies, subjects appear to be using fre
quency as a cue for producing rhyme words after the
first few rhyme responses have been produced. In other
words, after other strategies have lost their effectiveness
(e.g., an alphabetical search; Rubin, 1990) subjects may
switch to a frequency-ordered search.

Table 3
Index of Commonality, Number of Common Pairs, and Correlations for 89 Rhyme Pairs

Total Set Size First Response Set Size
Index of No. of Common Index of No. of Common

Rhyme Pair Commonality Pairs r Commonality Pairs r

Abode .63 II .83 .57 6 .81
Code

Air .87 27 .89 .73 8 .05
Chair

Arm .89 4 .80 1.00 4 .28
Charm

Arm 1.00 4 .19 1.00 4 .48
Farm

Charm .89 4 .12 1.00 4 .22
Farm

Beast .85 II .94 .73 4 .43
Feast

Beat .81 24 .90 .67 8 .35
Meat

Beat .82 25 .89 .54 7 .35
Seat

Beat .85 28 .87 .69 9 -.10
Wheat

Meat .82 22 .93 .58 7 .86
Seat

Meat .85 25 .78 .67 8 .50
Wheat

Seat .82 25 .77 .69 9 .87
Wheat

Belief .89 8 -.12 .62 4 -.28
Chief

Belief .90 9 -.18 .71 5 -.88
Grief

Belief .84 8 -.37 .57 4 .80
Thief

Chief .89 8 .89 .93 7 -.56
Grief

Chief 94 8 .77 .93 7 .38
Thief



282 LIBKUMAN

Table3 (Continued)

Total Set Size First Response Set Size
Index of No. of Common Index of No. of Common

Rhyme Pair Commonality Pairs r Commonality Pairs r

Grief .84 8 .76 .88 7 -.20
Thief

Blood .93 7 .90 .80 4 .80
Flood

Boss .94 8 .96 .54 3 -.74
Moss

Brain .68 29 .85 .56 9 .51
Plain

Brain .76 32 .77 .50 7 -.13
Slain

Plain .74 28 .66 .56 9 -.02
Slain

Card .89 12 .99 .67 4 .50
Hard

Cart .91 10 -.08 .90 9 .60
Chart

Cash .92 18 .87 .57 6 .98
Trash

Cattle .89 8 .95 .77 5 .85
Rattle

Cell .81 13 .92 .53 4 .88
Dell

Cell .79 13 .94 .71 6 .17
Smell

Dell .81 15 .81 .75 6 .45
Smell

Chant .89 8 .43 .66 4 -.31
Plant

Church 1.00 4 .46 1.00 4 .79
Search

Clock .80 14 .85 .48 5 -.45
Rock

Clock .88 15 .88 .78 9 .12
Shock

Rock .94 16 .85 .73 8 .29
Shock

Coast 1.00 7 .89 .80 4 .64
Toast

Contract * * *
Fact

Contract * * *
Pact

Fact 79 16 .87 .75 6 .74
Pact

Com .71 10 .70 .59 5 .24
Thorn

Crime 90 9 .77 .88 7 .10
Lime

Crime .86 9 .72 .50 3 .73
Time

Lime .86 9 .89 .67 4 .31
Time

Dawn .84 8 .98 .60 3 1.00
Lawn

Deed .88 22 .83 .79 11 .62
Greed

Dream .85 14 .70 .70 8 .22
Steam

Dream .84 13 .76 .82 9 .33
Stream
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Table 3 (Continued)

Total Set Size First Response Set Size
Index of No. of Common Index of No. of Common

Rhyme Pair Commonality Pairs r Commonality Pairs r

Steam .82 14 .86 .70 7 .49
Stream

Earth .92 6 .93 .80 4 .95
Mirth

Fable 1.00 9 .86 .86 6 .25
Table

Fight .80 24 .94 .78 9 .57
Sight

Fire .66 20 .72 .69 9 .24
Spire

Fire .62 15 .94 .78 9 .69
Tire

Spire .56 13 .98 .61 7 .98
Tire

Flower .80 8 .93 .83 5 .76
Power

Flower .78 9 .84 .67 4 1.00
Tower

Power .67 7 .80 .83 5 .77
Tower

Form 1.00 5 .80 .89 4 .53
Storm

Gift .78 7 .85 .80 6 .88
Shift

Girdle .75 3 .55 .75 3 1.00
Hurdle

Gist .69 10 .77 .78 7 .42
Mist

Glove 1.00 5 .62 1.00 4 .70
Love

Glove 1.00 5 .96 1.00 4 .65
Shove

Love 1.00 5 .35 1.00 4 -.05
Shove

Gore .86 31 .90 .55 8 .68
Lore

Gore .93 33 .92 .40 5 .89
Shore

Gore .92 33 .82 .52 7 .52
Store

Lore .88 33 .77 .43 6 .93
Shore

Lore .87 33 .74 .45 7 .97
Store

Shore .91 34 .80 .52 7 .62
Store

Hide .81 26 .80 .52 6 .91
Pride

Hoof .91 5 .71 .91 5 .44
Roof

Ink .94 17 .85 .88 8 42
Link

Jail .81 27 .81 .59 8 42
Nail

Jail .85 32 .83 .53 8 .90
Pail

Nail .88 30 .84 .48 7 .21
Pail

Jump .88 15 .90 .53 4 .96
Lump
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APPENDIX A (Continued) APPENDIX A (Continued)

R R

Target Words M SD I C m Fa 0 Target Words M SD I C m Fa 0

Chief 2.52 1.32 6.07 5.87 6.08 AA .32 Fight 6.78 2.11 AA .21
Child 2.87 1.44 6.50 6.87 7.04 AA .26 Figment .72 .45 2.30 1.90 4.00 0 .72
Chin 5.32 2.24 6.43 6.96 5.28 27 .27 Fiord .00 .00 5.70 6.69 6.48 2
Chloride 1.52 1.40 4.20 6.28 5.75 2 .10 Fire 4.41 1.79 6.70 6.66 7.36 AA .14
Church 2.35 1.00 6.63 6.50 7.52 AA .59 Flag 6.00 1.65 6.60 6.94 6.54 A .29
Cigar .00 .00 6.80 6.96 6.22 16 Flask 2.27 1.09 6.50 7.00 6.28 4 .32
Circle .00 .00 6.23 6.00 4.88 AA Flesh .93 .76 6.13 6.90 5.84 A .47
Circuit .00 .00 4.97 5.63 6.38 21 Flood 2.84 1.22 6.33 6.62 6.36 A .36
City 2.81 1.45 6.43 6.41 772 AA .22 Flower 2.55 1.59 6.57 6.96 7.13 AA .23
Claw 3.24 1.94 6.33 6.89 6.67 23 .22 Foam 3.00 1.33 6.33 6.73 6.44 21 .33
Clock 5.64 1.56 6.50 6.94 7.08 A .31 Folly 3.71 1.30 2.93 2.63 4.40 29 .34
Cloth 1.49 1.00 A .30 Forest .45 .69 6.63 6.69 9.12 AA .15
Coach 1.35 .85 42 .27 Fork 2.16 1.05 6.57 6.94 7.08 31 .36
Coast 4.43 1.42 6.13 6.59 6.40 A .63 Form 1.76 1.08 4.30 4.08 4.60 AA .35
Coat 4.84 1.50 AA .32 Fowl 2.45 1.41 5.87 6.58 7.36 20 .20
Code 3.40 1.70 4.53 4.53 6.63 21 .18 Fox 3.90 1.68 6.73 7.00 7.40 25 .22
Coffee .81 .39 6.73 6.89 7.28 A .82 Freedom .00 .00 3.83 1.98 6.36 A
Coin 1.43 .92 6.50 6.90 7.09 A .24 Friction 1.26 1.08 4.33 4.26 5.28 9 .16
College .38 .49 6.20 6.38 7.28 AA .38 Friend 4.76 1.76 6.37 4.89 6.40 AA .19
Comrade .00 .00 5.57 5.65 5.58 26 Frog 4.15 1.63 6.73 6.96 6.56 25 .30
Context .11 .31 2.13 2.73 4.44 I .05 Fun 5.10 1.61 5.23 2.45 5.50 20 .30
Contract .00 .00 4.50 5.24 6.32 A Fur 2.70 1.33 6.23 6.69 7.36 A .27
Corn 3.49 1.42 6.47 6.90 6.96 A .35 Garden 1.05 .84 6.73 6.83 6.36 AA .53
Corner .76 .86 6.13 6.65 5.67 AA .19 Geese 2.54 1.33 6.53 6.83 7.48 26 .16
Corpse .21 .47 6.50 6.89 6.52 9 .21 Gem .82 .76 6.40 6.59 6.88 24 .14

Cottage .13 .34 6.50 6.90 7.76 46 .07 Gender 4.76 1.40 2.90 3.63 5.41 I .37
Cotton 1.06 .88 6.00 6.90 7.13 AA .35 Ghost 4.55 1.48 5.37 2.97 6.00 32 .65
Cradle .92 .81 6.23 6.94 6.96 21 .31 Gift 2.58 1.06 5.77 5.95 7.04 A .37
Crag 6.04 2.03 4.77 6.42 5.44 8 .32 Gilt 3.87 1.60 4.20 5.14 5.32 5 .35
Crime 3.39 1.73 4.43 3.81 6.84 A .34 Girdle 1.18 1.04 14 .39
Cup 1.63 .98 AA .41 Girl 2.70 1.32 6.87 6.83 5.12 AA .25
Dance 2.45 1.33 AA .20 Gist 3.69 1.78 1.97 1.77 3.33 I .26
Dawn 2.58 1.06 6.37 5.83 7.36 A .26 Glory 2.12 1.18 4.13 1.77 5.88 A .30
Death .74 .76 5.00 2.97 7.12 AA .25 Glove 2.56 .93 43 .51
Deceit 1.74 1.83 3.30 1.66 4.92 8 .08 Glutton 1.53 .79 5.77 5.77 5.32 2 .76
Deck 3.02 1.30 A .28 Gold 6.00 1.34 6.47 6.76 6.36 AA .50

Deed 5.76 2.22 3.63 4.19 5.32 A .24 Golf .11 .32 6.70 6.10 8.16 26 .11
Dell 5.88 1.68 3.37 5.58 4.56 II .33 Gore 7.18 2.06 4.67 4.79 5.50 7 .21

Demon .60 .65 4.70 2.56 5.04 8 .30 Grace 4.67 1.78 A .28

Devil .93 .87 5.63 2.13 6.94 A .31 Grass 3.25 1.79 6.63 6.96 7.54 AA .25
Dirt 2.50 1.27 6.10 6.66 6.44 21 .21 Greed 6.04 1.79 3.53 1.73 5.52 3 .23
Doll .00 .00 6.17 6.94 6.12 46 Green 4.20 1.58 6.60 5.46 1.99 AA .25

Dollar 1.42 .90 6.50 6.62 6.48 AA .36 Grief 2.65 1.17 4.70 1.86 6.32 45 .26

Door 7.10 1.81 6.60 7.00 7.96 AA .18 Grove 2.14 1.03 31 .24

Dove 2.00 1.01 6.53 6.90 6.36 19 .40 Gun 6.04 1.46 A .40
Drama 1.85 1.29 4.90 3.66 7.00 23 .26 Hall 5.91 1.46 6.37 6.72 6.16 AA .33
Dream 3.38 1.60 4.60 3.03 5.44 AA .22 Hamlet .00 .00 5.87 6.19 6.56 15
Dress 2.95 1.20 6.53 6.93 5.68 AA .14 Hammer .70 .98 6.73 6.96 6.92 34 .12

Dumb 4.13 1.79 34 .24 Hard 2.73 1.14 AA .20
Dummy 2.34 1.27 5.83 6.34 4.88 2 .39 Harp 1.68 .94 6.60 6.94 6.00 20 .56

Dust 4.77 1.51 6.03 6.67 6.84 A .40 Hat 6.51 1.73 AA .33
Duty .98 .97 3.17 2.32 5.60 AA .20 Haven .70 .46 3 .70
Earth 2.49 1.26 6.27 6.58 7.56 AA .42 Health 1.00 .82 4.10 3.54 6.39 AA .33
Edition .00 .00 3.40 4.64 5.88 19 Heap 4.97 1.73 46 .33
Engine .00 .00 6.33 6.76 6.08 A Hearing 3.14 1.54 3.77 3.57 6.64 13 .16
Errand .00 .00 4.27 4.21 6.48 20 Hermit .43 .50 16 .43
Error 2.28 1.48 36 .09 Hide 4.49 1.70 3.80 5.45 5.63 A .13

Essence .12 .39 2.33 1.66 3.28 8 .06 Hint 2.79 1.29 2.57 3.35 3.72 29 .23
Event 2.44 2.64 2.90 3.72 5.04 A .11 History .96 .61 3.47 3.03 6.91 AA .48
Fable 4.11 .90 13 .46 Hoax 2.17 1.52 .14

Fact 2.84 1.77 2.20 3.31 4.29 AA .12 Home 2.56 1.36 6.50 6.25 6.88 AA .21
Fantasy .00 .00 3.70 2.03 5.06 4 Honor .00 .00 3.50 1.75 5.08 AA
Farm 1.87 1.19 AA .47 Hoof 1.82 1.03 6.37 6.90 6.32 26 .30

Fast 3.31 1.24 AA .25 Hope 5.00 1.43 3.83 1.18 5.52 AA .42

Fate 5.78 1.58 2.37 1.46 4.00 A .23 Horse 2.33 1.29 6.80 6.94 8.67 AA .23

Fault 2.27 1.24 2.83 2.87 4.80 A .32 Hostage .00 .00 5.57 6.05 6.40 3
Feast 2.50 1.09 45 .23 Hotel .96 .20 6.40 6.80 5.96 A .96

Feline .60 .50 4.67 5.31 5.42 2 .60 Hound 5.00 1.53 6.27 6.83 6.00 23 .28
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Hour 3.04 1.52 3.60 2.93 5.56 AA .34 Mist 2.74 1.51 29 .18
House 2.74 .98 6.67 6.93 6.83 AA .39 Moment .00 .00 2.50 2.52 4.38 AA
Humor 1.13 1.27 4.57 2.31 5.72 41 .23 Monarch .00 .00 6.20 6.40 6.92 20
Hurdle 2.48 1.07 6.33 6.65 5.92 2 .50 Money 3.26 1.08 6.43 6.63 6.68 AA .47
Idea .10 .31 2.20 1.42 4.88 AA .03 Monk 3.87 1.61 6.40 6.63 5.92 20 .23
Injury .00 .00 6.37 6.87 6.96 20 Mood 2.78 1.81 3.67 1.52 5.36 27 .13
Ink 5.56 1.70 6.37 6.87 6.96 20 .33 Moral 1.70 1.04 3.17 1.39 6.44 A .28
Inn 5.16 1.60 6.07 6.80 6.61 27 .29 Moss 3.45 1.40 6.33 6.87 7.04 22 .38
Insect .00 .00 6.10 6.80 6.32 40 Mother 2.26 1.33 6.67 6.52 5.83 A .38
Interest .00 .00 3.13 2.20 5.52 AA Mountain 1.00 .41 6.77 7.00 7.58 AA 1.00
Iron .23 .48 6.07 6.87 6.12 AA .11 Mucus .43 .68 5.53 6.16 6.38 1 .43
Jail 6.78 2.22 6.43 6.69 7.38 22 .19 Mule .60 .93 6.60 6.96 6.12 29 .20
Jam 4.29 1.49 16 .23 Nail 5.84 2.18 6.50 6.96 6.08 A .19
Jelly 2.15 .89 6.40 6.73 6.00 19 .43 Nation 1.84 1.37 AA .08
Joke 3.31 1.45 4.27 3.80 5.92 32 .21 Nectar 1.52 1.07 5.33 6.41 6.92 2 .13
Journal .98 .94 5.60 6.69 5.88 AA .14 Noose 2.92 1.24 6.23 6.20 6.20 2 .29
Joy 3.52 1.16 5.43 1.66 6.52 AA .24 Number 1.34 1.03 AA .27
Judge 2.56 1.20 6.27 6.25 7.04 AA .32 Nun 6.40 1.83 6.67 6.76 6.60 9 .38
Jump 5.91 1.27 A .33 Nymph .39 .49 5.63 4.40 5.36 13 .39
Jury 3.00 1.33 6.07 6.17 6.88 26 .27 Ocean 2.54 1.15 6.77 6.90 8.76 AA .42
Keg 3.05 1.22 6.40 6.87 4.84 3 .38 Odor 1.15 1.22 5.13 5.83 5.76 27 .16
Kettle 1.93 1.18 6.23 7.00 7.44 27 .39 Opinion .20 .40 3.23 2.29 4.96 AA .10
Kine 5.05 1.68 2.00 4.53 2.88 1 .23 Origin .00 .00 2.30 3.25 5.32 48
King 4.82 1.30 6.27 6.34 7.50 AA .28 Oven .00 .00 6.40 6.96 8.08 29
Kiss 2.40 1.24 6.80 6.13 6.68 AA .27 Owner 1.58 1.06 4.23 5.90 5.71 A .26
Labor 1.08 .94 AA .36 Pact 2.59 1.81 3.50 3.77 5.12 4 .14
Lad 6.05 1.36 6.33 6.58 5.76 A .40 Pail 6.98 1.90 16 .19
Lake 5.77 1.53 6.67 6.90 9.22 AA .26 Painter .00 .00 5.87 6.59 6.40 25
Lark 4.20 1.18 6.20 6.83 5.84 22 .32 Palace 1.80 1.21 6.50 6.73 7.08 A .26
Lather 1.16 .89 2 .58 Panic .87 .97 5.33 2.18 6.72 19 .08
Law 3.70 1.69 3.73 3.23 6.32 AA .21 Pants 1.90 1.30 6 .13
Lawn 2.50 1.18 6.57 6.96 7.28 37 .28 Paper 1.54 .98 6.30 6.89 7.68 AA .19
Leader 2.80 1.52 5.13 5.83 6.16 AA .12 Party .70 .66 6.27 5.50 7.08 AA .35
Length .51 .50 3.73 3.75 5.84 AA .51 Passion 1.23 .72 5.30 1.66 5.68 A .41
Leopard .57 .72 6.77 7.00 6.83 6 .29 Paste 2.74 .98 17 .27
Letter 2.67 1.26 6.37 6.94 5.96 AA .21 Peach 3.97 1.42 6.60 6.80 6.84 29 .28
Lice 3.95 1.15 5.57 6.36 6.56 1 .25 Pelt 3.96 1.23 5.40 6.20 6.76 6 .40
Life 2.10 1.13 4.07 2.96 6.78 AA .42 Pep .88 1.01 4.60 2.73 6.04 3 .22
Limb 2.49 1.66 6.17 6.93 6.80 38 .17 Pepper .60 .73 6.27 6.96 6.52 27 .30
Lime 3.39 1.37 5.67 6.69 7.12 27 .34 Person .04 .20 5.83 6.51 5.68 AA .04
Link 5.98 1.65 4.80 5.38 5.20 24 .31 Pig 4.60 1.48 44 .39
Lip 5.94 2.02 6.57 6.93 5.32 AA .24 Pipe 1.84 1.33 6.43 6.90 6.20 A .20
Lobster .73 .45 6.57 6.96 6.84 7 .73 Plain 5.37 2.08 5.37 5.28 5.20 AA .14
Lord 3.48 .99 4.63 4.18 6.68 AA .14 Plank 4.95 1.45 6.30 6.96 6.20 19 .25
Lore 6.22 2.03 4 .16 Plant 1.60 1.05 6.50 6.87 8.32 AA .20
Love 1.96 .91 5.60 1.80 6.44 AA .39 Plea 5.33 2.50 10 .16
Lump 4.76 1.32 5.63 6.20 5.44 20 .30 Pledge 2.12 1.08 3.63 2.93 5.92 27 .30
Madness 2.14 .89 4.03 2.35 5.16 12 .71 Pole 5.06 1.72 6.10 6.93 6.20 A .27
Maiden .58 .55 6.10 6.52 5.04 45 .58 Portal .86 .51 5.10 6.25 5.63 7 .29
Majority 1.21 .87 3.63 3.48 5.48 A .20 Poster 2.82 1.17 6.33 6.96 6.20 2 .47
Maker 2.50 .83 3.57 4.46 5.00 27 .36 Potato .77 .43 6.50 7.00 7.13 A .77
Malice 1.28 1.04 3.30 1.73 4.56 10 .21 Power 2.90 1.48 4.47 2.73 5.88 AA .32
Mammal .82 .77 5.57 6.31 5.80 6 .41 Prairie 4.46 2.00 6.47 6.80 8.16 25 .15
Mantle .10 .30 6.27 6.76 5.92 19 .10 Present 1.13 .88 4.80 3.88 6.13 AA .38
Market .00 .00 6.13 6.08 7.04 AA Pressure .06 .30 4.10 3.63 5.80 48 .03
Marriage .94 .23 5.80 3.94 6.29 A .94 Preview .96 .62 4.03 4.14 4.12 I .48
Mast 3.41 1.50 6.43 6.96 7.12 26 .28 Pride 5.24 1.73 4.23 1.49 5.24 A .18
Master 2.14 1.06 4.97 5.53 5.28 AA .27 Priest 2.78 1.48 6.53 6.59 6.88 42 .21
Meat 5.24 1.20 6.63 6.93 8.32 AA .20 Prison .33 .61 6.23 6.62 7.21 A .16
Meeting 2.60 1.03 5.20 4.80 5.20 AA .15 Proxy 1.26 .76 2.70 3.72 4.84 1 .21
Memory .16 .53 3.10 1.78 5.00 A .16 Python .06 .23 5.47 6.42 5.88 1 .06
Menace .87 .84 3.73 3.70 5.04 21 .29 Quest 5.28 2.14 4.53 2.76 5.20 20 .20
Metal 2.16 1.00 5.87 6.76 6.96 A .54 Rabbit .76 .59 43 .38
Middle 2.00 1.10 AA .33 Rage 3.94 1.15 49 .44

Miracle .76 .80 3.33 2.25 5.60 24 .15 Rattle 3.26 1.02 6.30 6.60 6.80 28 .36
Mirage 1.35 .65 4.97 3.50 5.63 1 .27 Rear 5.89 2.20 A .21

Mirth 2.12 .99 16 .30 Reflex .48 .71 4.73 4.08 5.88 2 .03

Missile 1.33 1.08 6.33 6.80 6.48 1 .15 Research .00 .00 4.13 3.22 6.92 22



288 LIBKUMAN

APPENDIX A (Continued) APPENDIX A (Continued)
R R

Target Words M SD I C m Fa a Target Words M SD I C m Fa a
Resident 1.32 1.18 14 .12 Street 5.32 1.59 6.57 6.62 7.48 AA .22
Riddle 2.91 1.07 12 .32 Strength .80 .40 4.63 2.90 5.12 AA .80
Rim 4.21 1.47 12 .23 Stub 4.51 1.56 4.97 6.20 5.24 5 .30
Ring 4.88 1.64 AA .27 Student .62 .49 6.27 6.38 5.96 A .62
River 2.03 1.17 6.63 6.83 7.52 AA .34 Style 4.05 1.48 3.83 3.18 5.84 A .24
Robber 1.92 1.00 5.67 6.25 6.88 27 .02 Suds 1.08 .63 6.40 6.75 7.29 3 .18
Robbery .28 .50 5.00 4.75 6.16 9 .14 Sugar .00 .00 6.57 6.96 7.00 AA
Rock 5.16 1.98 6.37 6.96 5.96 AA .29 Swamp .70 .76 6.33 6.62 6.67 29 .14
Rod 4.00 1.58 5.97 6.62 6.04 44 .33 Table 3.85 1.39 6.50 7.00 7.60 AA .43
Roof 1.62 1.26 AA .32 Tank 5.00 1.59 6.23 6.87 6.48 19 .25
Rosin .00 .00 4.20 5.88 4.56 1 Temple .00 .00 6.13 6.69 6.75 A
Rot 5.72 2.29 8 .27 Theory .00 .00 2.57 1.90 5.88 A
Rubble 2.63 1.22 5.23 6.18 5.40 1 .53 Thicket 1.61 1.00 5.60 6.49 6.04 19 .32
Rug 5.80 1.65 40 .36 Thief 2.58 1.43 5.70 6.08 6.50 28 .29
Sadness 2.08 .85 4.63 2.47 5.56 11 .69 Thorn 4.81 1.26 6.33 6.87 6.44 24 .27
Salad 1.00 .76 6.53 6.83 7.20 28 .25 Thought 3.95 1.40 2.77 1.28 5.32 AA .40
Salary .40 .50 4.70 5.23 5.08 A .40 Ticket 1.86 1.01 6.20 7.00 7.21 A .37
Saloon 2.56 1.55 6.43 6.70 7.12 12 .12 Time 2.81 .80 4.13 2.47 7.00 AA .26
Salve .40 .50 3 .20 Tire 3.40 1.40 AA .20
Sauce 3.26 1.67 5.80 6.76 5.88 27 .41 Toast 4.18 1.38 6.57 6.93 7.84 20 .60
Science 1.08 .98 4.07 3.05 6.56 A .15 Tomb 3.14 1.46 6.37 6.73 6.04 22 .26
Sea 5.41 2.04 6.73 6.79 7.16 AA .22 Tool 3.78 1.33 5.77 6.80 6.88 40 .25
Search 1.95 1.00 A .49 Tower 2.46 1.16 6.53 6.96 6.42 A .20
Season 1.45 .74 4.87 4.58 7.88 AA .72 Town 1.98 1.51 AA .25
Seat 5.60 1.26 6.40 6.79 6.08 AA .20 Toy 3.59 1.22 6.17 6.63 6.96 49 .20
Sentry .78 .72 5 .26 Traction 1.52 1.05 4.77 4.14 6.40 I .30
Serf .80 .70 5.50 6.03 6.75 4 .27 Trash 6.42 1.83 3 .34
Series .17 .43 4.47 3.88 5.36 A .08 Tree 5.94 2.89 6.77 7.00 6.79 AA .20
Session .53 .80 3.67 3.62 5.40 19 .05 Trellis .14 .35 5.60 6.69 5.00 2 .07
Shame 5.21 1.58 4.10 1.70 5.16 A .33 Trick 5.38 1.93 A .24
Shift 2.40 1.47 35 .24 Trip 5.82 2.30 AA .24
Ship 5.32 2.08 6.67 6.93 7.87 AA .22 Troops 3.02 1.44 6.13 6.69 7.54 A .28
Shock 5.29 1.82 4.67 3.97 6.20 A .33 Trouble 2.24 1.13 3.53 2.25 5.08 AA .56
Shoes 3.19 1.53 6.63 7.00 7.52 AA .11 Truce 3.57 1.53 4.80 3.05 6.17 3 .19
Shore 6.54 2.26 6.63 6.69 8.13 AA .18 Truck 4.98 1.68 6.60 7.00 6.48 23 .33
Shove 2.13 .94 15 .43 Trumpet .58 .50 6.60 7.00 6.80 17 .58
Shriek 3.24 2.12 5.73 5.70 6.92 26 .15 Truth 2.02 1.21 2.73 1.69 4.78 AA .22
Shrub 4.10 1.57 17 .24 Tum 3.08 1.24 AA .26
Shy 7.36 2.28 21 .24 Tweezers 1.55 .89 6.57 6.93 5.80 1 .22
Sight 6.16 1.65 AA .25 Typhoon 2.14 1.69 5.50 6.20 6.28 .07
Silence .20 .41 4.10 3.09 5.82 AA .20 Unit .00 .00 2.87 4.33 4.80 29
Singer 2.67 1.27 6.17 6.35 6.64 20 .24 Vacuum .45 .88 4.77 3.87 5.94 5 .05
Skin 4.63 1.95 6.43 6.96 5.67 AA .27 Valley 2.29 1.16 6.57 6.66 6.56 AA .38
Skull 2.18 1.77 6.47 6.96 6.64 12 .31 Vapor 1.63 1.07 4.80 5.93 5.76 27 .20
Sky 6.54 2.60 6.73 6.18 7.84 AA .13 Venom .53 .65 4.23 5.62 6.40 5 .53
Slain 4.80 1.89 27 .13 Vessel .80 .88 5.90 6.99 7.82 A .26
Slave 4.16 1.68 6.23 6.38 6.17 A .28 Vest 4.78 2.21 6.37 6.73 5.96 21 .18
Slush 3.79 1.51 6.27 6.65 6.80 1 .38 Vigor 2.15 1.62 4.43 2.60 5.72 19 .24
Smell 5.43 2.23 A .29 Village 1.33 1.03 6.50 6.69 5.32 AA .33
Snake 6.40 1.79 6.90 7.00 6.88 28 .29 Vision .95 .95 4.73 4.00 6.39 45 .19
Soil 4.43 1.13 6.00 6.87 8.00 AA .40 Water .44 .69 6.60 6.96 7.50 AA .06
Song 2.12 1.12 AA .27 Weak 4.22 1.57 A .18
Soul 3.77 1.91 2.13 1.87 6.40 AA .20 Whale 6.87 1.99 6.50 6.96 7.24 8 .22
Sour 1.28 1.04 15 .18 Wheat 5.47 1.53 6.40 7.00 7.96 A .17
Speaker 2.92 1.55 5.67 6.13 5.54 25 .20 Wife 2.30 1.07 6.53 6.52 6.48 AA .46
Speech 4.14 1.42 4.33 4.87 5.36 AA .30 Window .00 .00 6.37 7.00 6.76 AA
Spice 5.08 1.21 17 .30 Wine 4.75 1.72 6.60 6.96 7.54 A .19
Spire 4.80 2.10 5.57 6.72 4.72 11 .16 Winter .55 .60 6.53 5.83 8.32 AA .09

Spray 6.00 2.60 6.17 6.21 6.48 22 .16 Wish 2.13 .96 AA .53
Spree 6.47 2.58 4.27 2.81 5.79 2 .21 World 1.16 1.15 5.97 5.90 6.88 AA .17

Square 6.18 2.46 6.37 5.70 5.44 AA .17 Wrench 2.43 1.34 11 .30

Star 5.07 1.26 6.70 6.73 7.04 AA .42 Yacht 3.18 2.10 6.77 6.96 7.20 2 .17

Steam 3.80 1.44 6.37 6.41 7.46 A .21
Steamer 2.21 1.42 6.53 6.94 6.32 28 .25 Note-I, C, and m values were taken from Paivio, Yuille, and Madi-

Stone 4.34 1.46 6.23 6.96 7.24 AA .15 gan (1968). F values were taken from Thorndike and Lorge (1944).

Store 5.11 2.58 AA .14 Blanks indicate that values were not available. -Values are per million;

Storm 2.60 1.35 6.43 6.45 7.21 AA .52 less than one per million are listed as 0; A 2: 50 < 100/million, AA 2:

Stream 4.09 1.56 AA .26 100/million.
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