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Part-of-Speech Implications of Affixes 
by Lois L. Earl,* Lockheed Missiles and Space Company, Palo Alto, California 

This paper describes a systematic investigation of the extent to which 
the part of speech of words can be identified from their prefixes and suf- 
fixes. The results indicate that it is possible to determine, with 95 per 
cent accuracy, the inclusive part of speech of an affixed word from a con- 
sideration of its prefixes, suffixes, and length. By "inclusive" parts of 
speech we mean a string that will include all of the parts of speech as- 
signed by both dictionaries considered but that may include one or two 
extraneous parts of speech. The extra parts of speech will differ accord- 
ing to the class of words, as adjectives may have an extra part-of-speech 
"noun" or "adverb," while nouns may have an extra part-of-speech "verb." 
The part-of-speech implications of seventy-two prefixes and of eighty- 
seven suffixes are given. 

In a highly inflected language, the structure of a word 
is indicative of its syntactic role. A relationship between 
form and part of speech might also be expected in 
English, a language not highly inflected but closely re- 
lated to more inflected languages. Such a relationship 
was noted by J. Dolby and H. Resnikoff,1 who show 
that a high percentage of a set of words called “ele- 
mentary words” (roughly equivalent to the set of one- 
syllable words) can be used as nouns, adjectives, or 
verbs, while a high percentage of the remaining multi- 
syllable words can be used only as nouns or adjectives. 
If this relation can be regarded as a general rule, and 
if subrules can be developed to cover the considerable 
number of exceptions to the general rule, it will be 
possible to identify part of speech by algorithm. Intui- 
tively, it would be expected that prefixes and suffixes 
are key structural elements; this expectation is rein- 
forced by the structure of the European languages 
whose beginnings and endings indicate the grammatical 
properties of words. 

A logical step in an effort to classify words from their 
structure is to examine the relationship between the 
affixes of words and their part-of-speech possibilities as 
listed in a dictionary. The part-of-speech information 
from The Shorter Oxford Dictionary2 and from the 
Merriam Webster New International Dictionary3 was re- 
corded on magnetic tape. A computer was used to cor- 
relate the affixes of words with their part-of-speech 
possibilities. A total of 73,582 words was recorded, but, 
of course, not all of these words contain affixes. 

The first problem encountered is that of selecting a 
list of affixes. Two sets of affixes have been selected, the 
first being the operationally defined affixes derived from 
dictionaries   solely  on  graphemic  evidence4,5   and  the 
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second being all “beginnings or endings” listed in A 
Dictionary of Modern English Usage6 which were not 
already on the first list. Both lists are given in Table 1. 

38 



The inflectional suffixes ed and ing and the adverbial ly 
were not considered in this study because they have 
well-recognized implications. It is believed that the 
number of words ending in ed, ing, or ly whose parts 
of speech differ from the expected is small enough so 
that such words can be listed as exceptions. 

The second problem encountered is that of determin- 
ing when an affixing unit is acting as an affix in a given 
word, as re is a prefix in react but not in read. This 
problem is complicated by an uncertainty as to what 
the words “prefix” and “suffix” signify. It is difficult to 
determine from the definitions currently in use to what 
unit an affix is expected to attach (word, stem, or sylla- 
ble), to what extent the function of an affix is semantic, 
and to what extent the affix should indicate phonetic 
syllabic boundaries (as pre indicates syllabic bound- 
aries in prefix but not in preface). Since we hope to 
use affixes in determining part of speech from form 
alone, we will use a formal definition. For purposes of 
this study, an affix will be recognized as an affix under 
only two formal and reproducible conditions. First, the 
unit to which any affix attaches must contain one or 
more vowel strings. Second, the unit to which any pre- 
fix attaches must begin with an admissible initial con- 
sonant string, and the unit to which any suffix attaches 
must end with an admissible terminal consonant string. 
The admissible initial and terminal strings, whose deri- 
vation is given by Dolby and Resnikoff,1 are listed in 
Table 2. It is possible to refine these rules to produce a 
closer correspondence with any given definition, but 
these criteria seem adequate for our purposes. 

To correlate the affixes in Table 1 with parts of 
speech, a computer program was written to examine 
all double-standard words with two or more vowel 
strings. (To avoid the complication of considering ar- 
chaic or little-used words, only words having a stand- 
ard meaning in both dictionaries were used.) It sorted 
out all words that had an affix, that is, a beginning or 
ending that matched a member of the affix list and met 
the established criteria. Each of these words had a part- 
of-speech string given for it, that is, the list of parts 
of speech possible for that word. The parts of speech 
recorded on tape are as follows: noun [N], adjective 
[AJ], verb [V], adverb [AV], preposition [PR], con- 
junction [CJ], pronoun [PN], interjection [IJ], past 
verb [PV]. The category other [OT] was used when- 
ever the dictionary gave some part of speech other than 
the nine listed; OT comprises mainly participles and 
collective nouns.) Since the dictionaries do not always 
agree, the string is taken as the parts of speech that 
are associated with standard meanings of the word in 
either dictionary. The program associated the part-of- 
speech string of a given word with that word's prefix 
or suffix. Up to nine different strings could be associ- 
ated with an affix. For each affix, a count of the num- 
ber of words with that affix was made for each encoun- 
tered  part-of-speech  string,   with   the   counts  divided 

according to the number of syllables in the words. The 
following example will help to clarify. 

The result for the prefix inter is shown in Table 3. A 
1 indicates presence in the dictionary of the part of 
speech identified by the abbreviation at the head of 
the column. Thus, the first line of Table 3 indicates 
that the first part-of-speech string encountered in the 
words prefixed with inter was noun and verb and that 
there were twenty-three total words with this part-of- 
speech string, one of them a two-vowel-string word and 
twenty-two of them three-vowel-string words. The next 
line shows that there were three total words with the 
string noun, adjective, and verb, one of them a two- 
vowel-string word and two of them three-vowel-string 
words. Thus the nine lines indicate the first nine part- 
of-speech strings encountered. When a tenth string was 
found, the program terminated the examination of this 
affix and printed a notation to that effect. Note that the 
column headed "Total" shows the distribution accord- 
ing to part of speech of all words prefixed with inter 
and that the columns headed "N vs" show the distribu- 
tion according to part of speech of words with N vowel 
strings. The distribution according to vowel strings was 
obtained because it had been noted that there was a 
general  tendency  for  the  percentage  of noun-adjective 
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words to increase with the number of syllables. 

Study of the part-of-speech distributions of the words 
with affixes in Set I (Table 4) shows that the words 
with a given affix have an average of eight or more 
part-of-speech combinations associated with them, and, 
in general, there is wide distribution of the words 
among the different part-of-speech strings. In fact, the 
results indicate that it will be impossible to assign a 
100 per cent unique part-of-speech string to a word on 
the basis of its affixes. What should be possible is to 
establish an algorithm which will be 95 per cent cor- 
rect in assigning an "inclusive" part-of-speech string, by 
which we mean a string that will include all of the dic- 
tionary-assigned parts of speech but that may include 
some extraneous parts of speech. 

Since, as already noted, the majority of multisyllable 
words can be used only as nouns or adjectives, this will 
be the point of departure in deriving a part-of-speech 
algorithm. All words that do not behave as nouns, or 
adjectives, or nouns and adjectives only are to be con- 
sidered exceptional, to be listed or to be identified as 
exceptional by examination of their affixes. The algo- 
rithm will be constructed to identify the exceptions and 
leave the rest to be given the basic assignment of 
noun-adjective for multisyllable words or noun-adjec- 
tive-verb for one-syllable words. 

Because they are manageably few, all adverbs not 
ending in ly and all prepositions, conjunctions, inter- 
jections, and irregular past-tense verbs can be removed 
and put in a special exception list. This leaves combina- 
tions of noun, adjective, verb, and "other" to deal with, 
where "other" comprises participial forms and collective 
nouns. Regular forms of participles can be recognized 
by the inflectional endings ing or ed, and. irregular 
forms of participles and collective nouns are few 
enough so that they can be added to the exception list. 
(So also  can all  words that  end  in ing or ed but are not 

participial forms.) Seven possible part-of-speech com- 
binations remain: 

(1) Noun N 
(2) Adjective AJ 
(3) Noun and adjective N-AJ 
(4) Verb VB 
(5) Noun and verb N-VB 
(6) Adjective and verb AJ-VB 
(7) Noun, adjective, and verb N-AJ-VB 

Since most nouns can be used as adjectives, and since 
the AJ-VB combination is uncommon except for partici- 
ples, which are already taken care of, the seven com- 
binations can be reduced to four by merging (3) with 
(1), and (5) and (6) and (7), to give: 

(1) Noun and adjective NA 
(2) Adjective AJ 
(3) Verb VB 
(4) Verb and (noun and/or adjective) NAVB 

To put it another way, there are two large classes of 
multisyllable words, NA and NAVB, which must be 
distinguished. In addition, the class AJ must be dis- 
tinguished from the NA and the class VB from the 
NAVB. Whenever these distinctions cannot be made 
with 95 per cent accuracy, assignments will be made 
to the inclusive set. 

The construction of the algorithm thus becomes quite 
simple, a matter of studying the distribution of the 
part-of-speech strings for each affix, ignoring any part 
of speech other than noun, adjective, or verb. In ac- 
cordance with the 95 per cent criterion, an affix for 
which 95 per cent of the words with that affix have a 
single part of speech, either AJ or VB, will be classified 
as “adjectival” or “verbal,” respectively, and the algo- 
rithm will simply assign words containing such an af- 
fix  to  the AJ  or the VB class instead of to the basic NA 
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class. Affixes for which 95 per cent of the words are 
nouns and/or adjectives, but not verbs, may be con- 

sidered as “neutral,” since words containing them be- 
have as nouns and/or adjectives in accordance with 
the general rule. An affix, however, for which 5 per 
cent of the words (and more than five words) have a 
verb usage will be classified “noun-verbal,” and words 
containing such an affix will be assigned to the NAVB 
class. As already indicated, all words that do not con- 
tain an affix and that are not in an exception list are 
classified as NA if multisyllable and NAVB if one sylla- 
ble. 

It must be realized that a good many ambiguities 
will be introduced by this algorithm. For example, for 
words prefixed with inter, 71 of the 211 words in our 
data set have a verbal usage, with further breakdown 
as follows: 
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Noun and verb                   23 
Noun, adjective, and verb   3            NAVB 27 
Adjective and verb              1    or 
Verb                                  44            VB      44 

Accordingly, words beginning with inter will be as- 
signed to the NAVB class, obtaining the correct inclu- 
sive part of speech for 71 words at the cost of intro- 
ducing the extraneous part-of-speech VB to the 140 
well-behaved NA words. The situation is worse in the 
ambiguity between the AJ and the NA classes. For ex- 
ample, although about 8 per cent of words ending in 
the suffix ful are adjectives, 34 out of the total 169 have 
a noun usage, so rather than take a 20 per cent error 
of omission, ful is regarded as a neutral suffix, and an 
extra part of speech has been introduced in 80 per cent 
of the words. By stretching a point, the suffix less can 
be considered adjectival, since it is 94 per cent adjec- 
tival, but many other adjective-tending affixes encoun- 
tered cannot (ic, 54 per cent; able 79 per cent; ish, 70 
per cent; ial, 61 per cent; us, 87 per cent; mis, 61 per 
cent). 

A part-of-speech implication of either NAVB, VB, 
AJ, or neutral (i.e., NA) has been determined for all 
of the affixes. These implications are listed in Table 4. 
When there were fewer than five words with a given 
affix, no assignment was made. The implications of the 
operational affixes and of the Dictionary of Modern 
English Usage6 affixes break down statistically as fol- 
lows: 

Operational English Usage 

Neutral   ... 33 20 
NAVB   .... 77 17 
AJ   ..........  1 1 
VB   .........  0 1 

In Table 4, some of the affixes have asterisk super- 
scripts. These are affixes with an NAVB implication, 
which in words of four or more syllables may be re- 
garded as neutral, since in the dictionary there were 
fewer than three four- to eight-vowel-string words with 
these affixes that possessed verbal usages. NAVB af- 
fixes that are neutral for five- to eight-vowel-string 
words were not considered because there are only about 
1,250 of these, while there are about 11,250 four- to 
eight-vowel-string words. 

There are some words, of course, that have both pre- 
fix(es) and suffix(es). As the part-of-speech tabula- 
tions for suffixes were independent of prefixes, and 
vice versa, there was a possibility of a particularly in- 
fluential and common affix introducing an extra part of 
speech into the part-of-speech counts of other affixes. 
For example, suppose that all the words with the prefix 
trans were always nouns except those that end in ver- 
bal suffixes, such as er or ate, as in transfer and trans- 
late. Then trans would have been assigned the implica- 
tion NAVB when it should have been neutral. To test 
this  possibility,  the  Set I  prefix  counts  were  repeated 

with all words having non-neutral suffixes omitted from 
the data set. However, the part-of-speech implication 
of all prefixes remained the same. Since none of the 
part-of-speech implications of the prefixes changed, it 
was decided that it was unnecessary to test suffixes on 
a set from which prefixed words had been removed. 

Prefixes were chosen for the test because the suffixes 
seem to have a stronger influence than prefixes in multi- 
affixed words, as, for example, the neutral ism wins 
over the NAVB ex in exorcism and the verbal ize wins 
over the neutral vul in vulcanize. Suffixes would thus 
cause much more of a problem in the prefix counts 
than prefixes in the suffix counts. The one easily noted 
exception to the rule of suffix ascendancy is for such 
words as automation and vulcanization, in which the 
neutral auto and vul seem to be ascendent over the 
NAVB ion. However, a consideration of other words in 
which both prefix and suffix are NAVB, as in demoli- 
tion, construction, accession, etc., indicates that there is 
a group of important suffixes beginning with t or s that 
failed to show up in the operational definition of af- 
fixes. To test this hypothesis, these possible suffixes were 
subjected to the part-of-speech tests for affixes with the 
following results: 

Suffix POS Implication 

tion Neutral 
sion* NAVB 
tial Neutral 
sial AJ 
tive Neutral 
sive Neutral 
tious AJ 

Examination of the suffix tious led to examination of 
the weak suffix possibility ous, which, like tious, turned 
out to have strongly adjectival implications. Undoubt- 
edly, these suffixes do exist and have strong part-of- 
speech connotations. For the sake of completeness, they 
have been added to Table 4 as Set III. 

Whether or not the use of the part-of-speech impli- 
cations reported in this paper will be adequate to pro- 
duce 95 per cent accurate part of speech by algorithmic 
assignment remains to be seen. They are, of course, 
guaranteed to produce 95 per cent inclusive accuracy 
on words with listed affixes. It is not yet known how 
many non-affixed words there are or how well they fit 
the general rules. Before comprehensive testing can 
take place, it may be necessary to develop more defini- 
tive rules for determining when an affix is acting as an 
affix in a given word. 
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