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METHODS & DESIGNS

Bigram and trigram frequencies and
versatilities in the English language

ROBERT L. SOLSO and PAUL F. BARBUTO, JR.
University of Idaho, Moscow, Idaho 83843

and

CONNIE L. JUEL
University of Texas, Austin, Texas 78712

A comprehensive count of bigram and trigram frequencies and versatilities was tabulated for
words recorded by Kudera and Francis. Totals of 577 different bigrams and 6,140 different
trigrams were found. Their frequencies of occurrence and the number of different words in

which they appeared are reported in this article.

In recent years the orthographic components involved
in letter and word identification have received consider-
able attention. An important component in some
studies has been the positional frequency of letters in
the English language (e.g., Mason, 1975); other studies
have found that versatility (the number of different
words in which letters or letter combinations occur)
has affected word processing (e.g., Solso, Topper, &
Macey, 1973).

The current research in letter/word processing has
required more comprehensive and contemporary
measures of the statistical properties of the English
language. In the past, several researchers have counted
single-letter frequencies (Lysing, 1936; Underwood &
Schulz, 1960), bigrams (Underwood & Schulz, 1960;
Mayzner & Tresselt, 1965; Topper, Macey, & Solso,
1973), and trigrams (Underwood & Schulz, 1960).
These counts, however, have been based on a relatively
small sample size and done by hand. Recently, Solso
and King (1976) tabulated single-letter frequencies and
versatilities based on the Ku&era and Francis (1967)
norms, which contain about one million words in the
English language. The positional frequencies and
versatilities have also been recently tabulated for four-
and five-letter words (Solso & King, 1976) and for
six-, seven-, and eight-letter words (Solso, 1979)
based on the Kudera and Francis norms.

In the present paper a comprehensive count of
bigram and trigram frequencies and versatilities is
reported. It is anticipated that these data will be of
interest to those investigators interested in visual
information processing, reading skills, memory search,
verbal learning, cognitive models, and related areas.

Paul F. Barbuto, Jr., is currently at Texas Instruments,
Dallas, Texas 75260.
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METHOD

All bigram and trigram frequency and versatility counts
were based on the Kulera and Francs (1967) tabulation of
about one million words in the English language. The Kudera
and Francis words are stored on magnetic tape, and the bigram
and trigram counts reported in this paper were processed by
means of an IBM 370/145 computer. Approximately 40,000
different words with about a total frequency of one million
occurrences were used. In the present analysis, all hyphenated
words, words containing apostrophes, and numbers were
excluded.

The procedure for counting total bigrams and trigrams was
as follows: The word “root” has a frequency of 30/million. The
frequency of the bigrams RO, OO, and OT were all increased
by 30. In counting, trigrams ROO and OOT were also increased
by 30. For the versatility count, the above bigrams and trigrams
were increased by one. The word “‘cocoon” has a frequency of
3/million. In this case the frequency of bigram CO was increased
by six, as it appears twice in the word, but the versatility count
was increased by only one. The other bigram and trigram
frequencies were incremented by three and versatilities by one.
The word “ringing” has a frequency of 10/million. In this case
the frequency of the bigrams IN and NG and the trigram ING
were incremented by 20, and the versatilities incremented by 1.
The other bigram and trigram frequencies were incremented by
10 and versatilities by 1. A total of 577 bigrams (out of a
possible 676) were found in the sample. The total bigram
frequency as determined by summing all bigram frequencies was
3,616,085. The total bigram versatility as determined by
summing all bigram versatility was 270,337, However, because
these data represent repeated bigram counts in words, a more
practical use of the data may be to use the frequency and
versatility counts in relation to the total words and total
different words in the Kulera and Francis (1967) count. Thus
the bigram EX appeared 6,847 times in about one million words
and appeared in 556 different words out of about 40,000 words.

A total of 6,140 trigrams (out of a possible 17,574) were
found in the sample. The total trigram frequency as determined
by summing all trigram frequencies was 2,662,964. The total
trigram versatilities was 233,420. As with bigram interpretation,
it may be more useful to use the base of a total of one million
words and 40,000 different words. Thus, the trigram HRO
appeared 1,490 times in about one million words and appeared
in 91 different words out of 40,000 words.

The results of total frequency and versatility counts for
bigrams and trigrams are shown in Tables 1 and 2.
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Table 1
Bigram Frequency and Versatility
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Table 2
Trigram Frequency and Versatility
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BIGRAMS AND TRIGRAMS COUNT

Table 2 (Continued)
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BIGRAMS AND TRIGRAMS COUNT

Table 2 (Continued)
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Table 2 (Continued)
F v F v F v F v
XTR 293 40 YGA 1 YPL 1 1 EM 14 4
XTS 8 3 YGE 46 2 YEN 4 4 EN 260 21
XTU 66 5 YGI 4 YPU 109 26 ER 108 35
XTY 21 1 YGM 3 YPR 16 H ES 99 42
XUA 75 6  YGN 1 YPS 10 5 ET i1 F
XUB 11 3 Y60 12 YPi 33 8 EY 1
XUp 2 1 YGR 4 YRA 65 18 FE 1
XUL 4 2 YGU 1 YRD i0 2 GE 6
XUR 36 5 YGY 1 YRE 20 HA 1
XVI 1 1 YHE 1 YR 65 22 HE 1
XWE il 1 YHO 47 13 YRH 2 H[ 2 2
Xw0 2 2 YHR 1 YRG 179 25 HO 1
XXX 2 1 YHY 1 YRR 2 HU 1
XY0 5 1 YID 4 YRS 1 A 2 2
XYG 46 2 YIE 64 5  YRT 1 B 2
XYH 1 I YIN 1182 136 YRU 15 4 C 3 2
XYL 6 3 vip 1 1 YR 1 ] 2
XYM 1 1 YI3 10 7 YSA i E 42 i3
XYT k! 1 YJa 2 2 Ysd 2 F 2
YA 22 T YKA 17 2 vsC 7 G 6
YAC 16 9 YKE 10 4 YSE 162 1 L 19 6
YAD 2 2 YKl 5 3 YSI 442 4 21 4 2
YAG 25 S YKN 2 i YSL 3 N 339 99
Y AH i I YLa 53 18 Y5M 3 2 s 12 1
YAJ 1 1 YL i 1 YSD 8 ¢ P 3 3
YAK 4 4 YLE 155 23 Y§P 2 R i 1
YAL 153 19 YLG 2 1 Y3$ 8 5 s 13 2
Yad 5 3 vif 89 21 yst 839 54 ¥ 3 2
YAN 180 39 YLK 7 1 YSu 5 3 KC 7 2
YAP 1 YLL 32 12 YiE 33 13 IKY 4 2
YAY 1 YLD 51 15 YIH 629 2 LE 71 21
YAR 17 21 YiP 2 2 Yil 63 1 Ll 26 7
YAS 4 YLS 9 5 YI0 37 ] 1 1
YAT 1 3 YT 1 1 YIR 1 ILY 2 2
YAU 1 YLU 5 2 7 MA 2 2
YAW 5 YLV 51 5 YLB 3 2 IME 1 1
YBA 3 yLyY 15 YucC 2 2 DA 13 3
YBE 157 10 YMA 39 17 YUG 12 2 ub 3 1
Yal 2 1 YMB 185 i YUH Z GE 5 3
YBG 12 10 YME 282 3 YUJ 1 ag 1 i
YBR 4 YMI 7 5 YUK 6 ol 1 1
YBU 5 T YMM 22 YUN 2 oL 16 3
YBY 1 YMN 36 7T YUR 7 2 ZaM 2 F
YCA 2 2 YMO 75 16 YUS 11 4 ON 91 18
YCE 46 14 YMP 209 2 YVA 3 1 GQ 19 10
YCH 160 3% YMS 5 YVE 2 1 cp 6 1
YCI 1 3 YMU 2 Vi 2 2 OR 17 3
YCK 3 3 YAY 2 S YwA 90 9 as 3 2
YCi 69 21 YNA 68 22 YHE 4 3 oF 2 2
vCQ 25 17 YN8 q YuH 8¢ 2 ou 2
YCR 3 1 YNC 20 12 ¥wl 10 3 oy 5 2
Y0A 18 3 YND i8 Yl 39 5 aw 1
YDE 10 6 YNE 101 2 YwR 6 4 RA 2
YD I 8 3 YNG 2 2 oYYy 2 1 R] 1
YON 1 2 YNH 3 YZA a8 4 RG 1
YDO 2 2 YNI 18 5 YIE 40 10 sC 2
YDR 88 32 YNK 2 .2 Vil 8 1 UB 2
YEA 1675 17 NN 12 6 AA 11 3 UE 5 2
YEB 18 5  YND 68 17 ZA8 64 3 UK i
YEO 513 53 YNS 1 1 aC 3 2 UR 14 5
YEE 89 2 YNT 48 15 AD 3 2 us
YEF 1 1 YNX 1 1 AE 1 1 ut
YEG 3 1 yoc 6 4 AG 9 3 VE
YEH 3 2 Yoo 4 3 AH 1 1 VO
YEI 5 2 YUF 7 5 Al 4 1 WE 2 2
YEK 1 1 YOG 4 3 AK 3 2 WK
YEL Q21 23 YOK 21 9 AL 20 7 W0 2
YEN 13 7 v 5 2 AN 24 14 Y8
YEP 1 1 YaM 5 1 AP 2 2 vC
YER 367 5S¢ YON 454 21 AR 67 25 2YG 2
YES 668 15 YUQ 4 3 as o & IYK
YET 453 11 yae 3 3 AT 509 84 YM 2
YEV 8 6 YOR 367 14 BE 3 1 Y& 2
YEW 2 L Y0s 6 4 80 4 I 14 3 10
YEZ 2 1 vof 11 4 EA 20 6 IIE 19 7
YEA 2 1 You 4399 19 £8 2 2 111 38 12
YFE 4 1Yoy 13 2 EC 6 3 L 103 35
YFF 3 2 YOW 13 2 ED 748 161 118 1 1
YE| i 1 YOX 2 1 ZEE 16 2 0 15 4
YFL “ 1 YPA 4 2 IEF 1 1 v 1 1
YEQ 8 3 YpL 1382 31 Zed 4 3
YFR 1 1 YPH 18 9 LEK 2 2
YFU 6 4 YPI 98 10 ZEL 12 9
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