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Positional frequency and versatility of bigrams
for two- through nine-letter English words

ROBERT L. SOLSO
University of Idaho, Moscow, Idaho 83843

and
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A comprehensive count of bigram frequencies and versatilities by position was tabulated for
two- through nine-letter words recorded by Kudera and Francis (1967). A total of 577 bigrams
were found variously distributed throughout words. Such counts should prove useful to workers
who wish to determine the orthographic regularity of specific words.

With the development of high-capacity computers,
it is now possible to analyze characteristics of the
language that were previously inaccessible. A valuable
corpus of words and their frequencies was collected
by Kulera and Francis (1967). This sample of over
one million words drawn from American literature has
served as the basis for further analysis of English orthog-
raphy. The first of these analyses was done by Solso and
King (1976). In their analysis, single-letter frequencies
(how many times a letter appeared per one million
words) and versatilities (how many different words a
letter appeared in per one million words) were counted.
In addition, a count of positional frequencies and versa-
tilities (the number of times a letter appeared in a
specific position per one million words and the number
of different words a letter appeared in per one million
words) for four- and five-letter words was reported.
These counts were followed by single-letter frequency
and versatility counts for six-, seven-, and eight-letter
words (Solso, 1979). Recently, Solso, Barbuto, and
Juel (1979) reported total bigram and trigram frequen-
cies in the English language. In the present paper, we
extend our investigation of the orthographic character-
istics of the English language by presenting bigram
frequencies and versatilities by position for two- through
nine-letter words.

Such counts have been useful to researchers inter-
ested in letter identification (e.g., Massaro, Venezky,
& Taylor, 1979), reading skills (Mason, 1975, 1980;
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Juel & Solso, Note 1), anagram solving (Solso, Topper,
& Macey, 1973), game playing (Weissman, in press),
and related areas (Estes, 1975).

One use of these data is in the assessment of the
orthographic regularity of any word or nonword that
may serve as an independent variable in perceptual
reading tasks. Positional bigram counts provide a
more accurate estimate of word orthography than do
single-letter positional counts, as they reflect multiple
letter-connecting regularities; singleletter counts are
independent of such constraints. Thus, the true frequen-
cies and versatilities of the following bigrams by position
are preserved (e.g., QU, TH, ER, AJ, IC, RS, etc.).
From these norms, a researcher may calculate the
regularity of letter sequences by finding the sum of
bigram frequencies or versatilities. We refer to the sum
of bigram frequencies as SOBIF and to the sum of
bigram versatilities as SOBIV. It is thereby possible
to compose “good” (i.e., orthographically common)
words by adding positional bigram frequencies. The
following is an example of the SOBIF for the word
“mother”: MO =1,721, OT=895, TH=1,797, HE =
1811, ER=7,527, SOBIF = 13,751. It is also possible
to compose *“good” nonwords, such as “beaple” (BE =
3,098, EA=2,000, AP =162, PL=1,572, LE = 3,660;
SOBIF =10,492) and “thich” (TH=9,691, HI = 6,252,
IC=4,268, CH=4,563; SOBIF =24,774), or “bad”
(ie., orthographically uncommon) words, such as
“avoid” (AV =65, VO=81, OI=81, ID=345;
SOBIF = 572) and “victim” (VI=336, IC =321, CT=
305, TI=255, IM=31; SOBIF =1,248), or “bad”
nonwords, such as “dutog” (DU=284, UT=71, TO=
138, 0G = 1; SOBIF = 294).
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METHOD

Bigram positional frequency and versatility counts for two-
through nine-letter words were based on the Kudera and Francis
(1967) frequency count of about one million English words.
In the present analysis, all hyphenated words, words containing
apostrophes, and numbers were excluded. Of the remaining
words, approximately 94% of all words in common English
usage are included in our sample of two- through ninedetter
words. This percentage was determined by dividing the total
number of two- through nine-letter words used in this count
(897,435) by the total number of words (tokens) in the sample
(953,443). Approximately 76% of all different words in com-
mon English usage are included in two- through nine-letter
words. This percentage is determined by dividing the total
number of different two- through ninedetter words (30,546) by
the total number of different words (types) used in this sample
(40,156).

Bigram frequency counts by position were based on the
total times a two-letter combination appeared in each position;
bigram versatility counts were based on the total number of
times a bigram appeared in a different word in each position.
For example, “scope” has a total word frequency of 21/million
words. The frequency totals by position for the bigrams SC,

CO, OP, and PE were incremented by 21; for the versatility
count by position, each bigram was incremented by 1. The
word “educated” has a word frequency of 21/million: ED,
which appears two times in the word, was incremented by 21
for the first position and 21 for the last position for eight-
letter words. Likewise, the versatility by position of each bigram
in the word was incremented by 1.

In addition to bigram positional counts for two- through
nine-letter words, total bigram frequencies and versatilities for
all bigram and larger words are reported.

RESULTS

Total bigram frequency and versatility counts by
position for two- through nine-letter words are con-
tained in Table 1. In the far left column, the bigram is
identified. Next, the word length is designated, followed
by the frequency and versatility counts by position.

Total bigram frequency and versatility counts for all
words (larger than single-letter words) are reported in
the box located in the upper right side of the positional
counts.

Table 1
Positional Frequencies (F) and Versatilities (V) for Two- Through Nine-Letter Words
and Total Bigram Frequencies and Versatility Counts

1-2 2-3 3-4
F v F v F V' F

AA 2 0 Q0

3 1 1 0 0

& [4] 0 0 1] 0 0

5 7 1 3 3 13 2 0

S O T O T O

8 0 1

I R T O
AB 2 0 [+]

3 3 1 19 [

& 244 71 17 8 35 S

5 2161 13 47% 130 - 9 6 0

6 179 16 169 35 151 17 1

7 192 20 13¢ 28 86 20 191

8 161 27 40 1% &4 13 23

9 107 22 24 15 86 14 85
AC 2 0 (1]

3 298 2 1 1

4 T2 6 3094 22 0 0

5 116 9 339 34 1653 32 17

& 914 17 445 &1 359 30 289

7 ;99 29 629 68 584 43 93

8 28 33 227 A7 626 52 234

9 261 30 207 &2 288 &0 62
AD g 115 % 5380 8

& EQ 2 1253 16 1198 14

5 335 22 261 25 556 25 304

6 172 26 1886 27 399 133 180

7 3?9 30 137 30 ‘629 33 121

8 511 38 43 19 191 39 138

9 280 35 129 14 244 29 43
AE 2 0 [+ ] .

3 4] ? i9 3

& 1 1 3 1 1

5 1l 1 4 3 1 1 8

[y 2% 3 8 3 0 0 16

T 30 [ 8 4 8 2 5

8 10 2 1 1 1] 0 5

9 36 5 1 1 1 1 4
AF 2 1 1

3 5 1 ] 4]

& 2 1 85 6 29 &

5 1074 S 23 8 180 10 4

] 240 13 T1 9 32 11 3

7 158 12 12 T 9 12 ;

8 66 ‘8 8 5 31 18

9 169 12 34 & 10 5 11
AG 2 0 [+

3 473 2 17 9

4 13 s 187 16 66 7

S 69; 9 282 30 323 11 ?

6 20 13 168 38 2640 18 171

7 637 9 112 30 195 22 226

8 8; 7 93 17 85 15 T4

9 14 14 89 17 85 20 34

6-7
v F v F v F v F v

0 (ALL WORDS)
1 0 o0
2 4 1 0 o0
0 0 0 0 0o 0
0 0 o c 0 0 0 o o
o UALL_WORDS)
1 3 2
30 6 2 11
10 499 36 1 1 Q 0
10 55 6 519 56 0 4] 0 (1]
. (ALL WORDS)
20 13 s
18 465 37 17 8
3 LT 30 370 43 15 4
21 218 30 69 18 108 23 1 1
, TOIAE TorBg,!
14 AD__1%59]9 971
15 190 11
25 353 23 191 10
21 62 25 83 18 125 19
15 sT 18 33 9 45 16 28 12
{ALL_WORDS)
2 1w 3
2 15 2 1 4
2 16 3 0 0 10 4
3 6 o 0 o 3 3 1 1
) {ALL_WORDS)
2 1 1
2 0 0 0 0
3 0o 0 11 2 0o o
3 T 3 1 1 1 1 3 2
(ALL mogogii
o =
14 4 1
24 686 45 1 .5
16 151 31 3%6 3i 0 0
12 35 13 128 22 165 20 2 2
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