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Abstract. In linguistic work, morphology is the study of the rules by which words undergo 
changes in fo~zn. Morphological classification is the systematic organization of these rules. 
A detailed account of the morphological classification for Russian is given as used in the Na- 
tional Bureau of Standards project on the mechanical translation of Russian into English. 
'The account includes the heuristic reasoning from which the classification system ev(Aved, as 
~¢ell as complete classification tables, a description of the method of their construction, and 
some examples of their use. 

1, Introduction 

In an earlier publication [7] describing the work done by the mechanical transht- 
tion group at the National  Bureau of Standards, I. Rhodes pointed out the tre- 

mendous difficulty involved in mechanizing the process of translation from one 
natural language, the source language, into another, the target language. (In our 
work, the source language was Russian, and the target language, English.) A 
properly operating translating routine must be able to deal with ambiguities, often 
interdependent, arising from the morphology, syntax and semantics of the source 
language. 

The present report  describes how the morphological features of a Russian source 
word are determined mechanically. This portion of the NBS translating routine ires 
been completely coded and has been operating successfully for several years on the 
I B M  7094 computer and its predecessors (7090 and 704). 

Russian words may  be classified for morphological purposes into two principal 
types: 

(a) uninfleclable: prepositions, conjunctions, particles, interjections, certain ad- 

Verbs; and 
(b) inflectable: verbs, nouns, pronouns, numerals, adjectives, participles, other 

adverbs. 
In Russian, inflectabte words have many forms, mostly differing in only the last 

few letters. These forms differ hi only certahl easily established ways in their trans- 
lations and grammatical  uses. For example, the imperfective verb ~n~aTL and its 

This report is one of a series describing the present state of the National Bureau of Standards 
mechanical translation project. The report is devoted entirely to the morphological classifica- 
tion scheme used in the NBS glossary. Subsequent reports will describe the glossary arrange- 
ment and various details of the translation program. 

Most of the classification scheme presented here was developed in 1961 and is based on 
tentative schemes tried during the period 1959-1961. There has been much interaction between 
translation program requirements and classification scheme ideas. 

This work was sponsored by the US Army Electronics Research and Development Lab- 
oratory, Fort Monmouth, New Jersey, under Oontraet No. 47802-PW-61/72-72. 
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participles have altogether seventy-five differently spelled forms. A full-forn 
dictionary which lists all of these forms as separate entries is extremely wasteful 0~ 
machine storage space and consequently of lookup time during a machine run. (A 
dictionary of nontrivial size must be stored in the low speed memory (tape) of the 
computer and must be searched serially. The search time is approximately prop0r. 
tional to the number of entries.) 

A canonical-form dictionary (or principal form dictionary) of the type made for 
human beings is difficult to construct for mechanical use, since there is no simple 
way to determine the canonical form of a word, or even its part of speech, if some 
form of the word is given in text. Context often helps the human reader to predict 
which part of speech to expect, and even which case, mood, tense, number, person, 
gender, degree, etc., is appropriate. Knowledge of inflectional patterns, both regular 
and irregular, helps in reducing the number of canonical forms to be tried. It might 
be possible to write a program to try only certain probable types of word under the 
assumption that certain preceding or following words have been identified, but this 
would already involve the syntactic and possibly semantic analysis of the remaining 
text. 

In fact, a human being using a canonical form dictionary must first extract the 
important part of the word and then must make the proper changes in it to obtain 
a canonicM form. The second part of the process can be eliminated if a stem dictionary 
is used. The stem of a word is the portion remaining after all inflectional markers 
(in Russian, endings) have been removed. A morphological classification number can 
then indicate which endings are appropriate to a given stem. 

However, the use of endings causes several difficulties. First, not every final 
sequence of letters which looks like an ending actually is one. For example, the 
infinitives of most Russian verbs end in -~. However, many noun forms also end in 
-Tb where only -~ is the true ending, the -w- belonging to the true stem. To avoid this 
difficulty caused by the attempt to segment a word into true stem and true ending, 
our scheme deals only with the apparent ending and apparent stem; these need not be 
the true ending and the true stem. Our classification system takes care of all of the 
strange inflectional patterns which are caused by this convention. 

Second, several different parts of speech may share the same apparent or true 
ending; -eM is a common ending of verbs, adjectives and nouns. But even within a 
part of speech, even in the inflection of a single canonical form, the same ending 
may have several uses. For example, the ending -o~ in many adjectives may be used 
~S: 

nominative singular masculine (animate or inanimate) ; 
~ccusative singular masculine (inanimate) ; 
~enitive, dative, instrumental  or locative singular feminine (animate or inanimate). 

The determination that these are exactly the possibilities is dependent on the 
~lassification scheme: If the stem of a text word is given as that of an adjective of 
dass 4, then the ending -o~ has exactly these possibilities. The list of uses is obtained 
)y intersecting the information from the stem entry with the information from the 
~nding tables. The determination that any one of the above uses is the correct use in 

given source sentence is not a matter of morphology but rather of syntax and 
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,e~antics, and so belo~gs to another, more difficult part of the translt~tiag routine, 
that of syntactic integration, which is described in [7]. 

As a result of these consideratio~s, our dictionary consists of two parts: :~ full- 
form dictionary (list 1), consisting of uninflectable words and word forms which 
cannot be easily put  into our classification scheme; and a stem dictionary (list 2), 
consisting of stems and associated morphological class numbers. List 1 is divided 
into two parts, list la  and list lb, for easier lookup. Furthermore, there are ending 
tables, which list the usage patterns (by number) which may be associated with a 
given ending and class, and a surprisingly short list of these usage patterns. The 
dictionary also contains certain tables for use with source words not found in the 
dictionary. 

2. The Glossary Lookup Process 

The process by which our program identifies occurrei~ces in text during a transla- 
tion run consists of severed steps. See [7] and [4] for a description of the syntactic 
irltegration scheme, which processes the occurrences once they have been identified. 

First, a large amount of text is read into the machine, either by punched cards or 
by an automatic character-recognition device. Occurrences are separated from each 
other by means of a program which recognizes space marks, punctuation marks and 
other conventional clues. Occurrences which are obviously not words (such as 
punctuation marks, intermixed sequences of letters and digits, etc.) ~:Lre indicated 
as such. The remaining occurrences, called apparent words, are first sorted (for 
efficiency) and then looked up individually in our short list la, which is in the high 
speed memory of the machine. At present we distinguish neither between accented 
alld unaccented letters nor between e and ~. If an apparent word is not found in list 
la, then the apparent ending) which need not be a true ending, is removed auto- 
matically from the word, and the remainder, the apparent stem, is broken up into 
apparent prefix(es), apparent root(s) and apparent suffix(es). (Hereafter, the word 
"apparent" is omitted except for emphasis.) As an example of the splitting pro- 
¢edure, a comparison with true segmentation for the text words Bpamaa a n d  onncaTb 

appears below. 

Apparenl True Apparent and True 

Reflexive ending (none) (none) (none) 
Ending -an -~:[ -Tb 
Prefix(es) B- (none) o- 
Sutfix(es) -am- -a- -a- 
Root -p- -npaul- -nae- 

(The items are listed in order of discovery by our routine.) 
The root (if there is only one ~) is looked up in a catalog of roots kept in the high 

speed memory. This catalog gives the location in the low speed memory for the 
beginning of the set of glossary entries, if any, having that root. (These glossary 
entries include items in lists lb and 2 intermingled.) If the root is found irk this 
catalog, then the stem is looked up under the root. The entries for a given stem are 

' See table of apparent endings in Appendix 1. 
*We have a separate routine for recognizing words with multiple roots. 
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divided into two parts and stored consecutively: those entries with an explicit end. 
ing (list lb), and those with no explicit ending (list 2). If the stem of the text word 
found, then a search for the apparent ending is made through the section with an 
explicit ending, and then a search for the stem alone is made through the seetio~ 
with no explicit ending. 

If the word is found in list la, or in list lb alone, then all uses of the word are 
found with the glossary entry. If the stem of the word is found in list 2 only, then 
the morphological class information found with the stem entry will determine 
whether or riot the ending found in the word is appropriate. All uses of the word are 
determined, by a process described later in this report, by intersecting the informa. 
tion from the stem with that  from the ending. 

If the word is found in both list lb and list 2, then all its uses are obtained by 
uniting the information from list lb with that from list 2. 

If the word is not in any of the lists, then it is not in the glossary and is treated by 
a special routine (see Section 9). In any ease, the lookup process is now complete 
for this word. 

After all words have been looked up in the glossary, the items are sorted into text 
order and the syntactic integration routine is begun. 

3. Inflecgonal Forms 

To classify a particular word morphologically, it is necessary to know precisely 
|tow to inflect the word. Unfortunately there is no completely accurate sourceof in- 
formation about inflection. This is due partly to the fact that there are no precise 
boundaries of language usage, so that a form may be admitted at one time but not 
at another or may be considered colloquial, bookish or slang by some authorities. 
The many reference works used by us often differ among themselves on tile proper 
inflection or spelling of a word. In fact, the same source may even contradict itself! 
Our principal sources are [1, 2, 3, 8], arid for verbs especially, [6]. In cases of dis- 
agreement, the judgment of the members of our staff, many of whom have been 
native speakers of Russian, is taken as final. 

For each part  of speech, a certain form is considered to be the canonical form, and 
certain forms are considered to belong to that canonical form. 

Verbs. The canonical form is the infinitive (of a given aspect). Associated with 
an infinitive are the following one-word forms of the same aspect: 

infinitive; 
present indicative (for imperfeetive verbs), or future indicative (for perfective verbs), in 

three persons and two numbers; 
past indicative, in three genders and two numbers; 
imperative, in one person and two numbers; 
gerund in -a or -a; 
gerund in -B, :~mri ,  or  -ran.  

The first person plural of the future indicative of perfective verbs is also used as a:l 
imperative. 

Participles and adjectives. The canonical form is the nominative singular mascu- 
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lisle form of a given degree if it exists; otherwise the masculine short singular if it 
exists; or the neuter singular short form. Associated with a given canonical form are: 

long forms of the same degree, in six cases, three genders, lwo numbers, and two animations; 
short forms of the same degree, in three genders and two mlmbers; 
the impersonnl form of the same degree ;a 
;:he one-word comparative short form (only if the original degree is positive) ; 
~he one-word comparative impersonal form a (only if the original degree is positive) ; 
a theoretical combining form. 

A&erbs. The canonical form is the normal form for tha t  degree. The only forms 
associated with an adverb of positive degree are that  form itself and the correspond- 
ing one-word form of comparative degree. The only form associated with an adverb 
of comparative or superlative degree is that  form itself. 

Nouns. The canonical form is the nominative singular form if it exists; other~ 
~dse the canonical form is the nominative plural form. Associated with a noun 
having singular forms are its forms in six eases and two numbers (even if the noun 
is not customarily used in the plural), and a theoretical combining form. Belonging 
to a noun not having singular forms are its plural forms in six eases and a theoretical 
combining form. If  a noun is declined like an adjective (such as upouaBoam~u or a 
family name ending in -OB, -en, or -cK.i~), then it is classified as an adjective, and its 
canonical form is the nominative singular masculine (unless the word is not used in 

~he singular). 
Pronouns and cardinal numerals. The canonical form is the first of the following 

forms which exists: 

nominative singular masculine, nominative singular, nominative plural, nominative, genitive, 
etc. 

Belonging to a given canonical form are the forms for all numbers, eases, genders 

~nd animations which exist. 
Prepositions, conjunctions, inte,~ections, particles. For these uninflectable words 

the canonical form is the form itself, and no other forms belong to it. Alternate 

spellings are considered as separate words. 
Hyphenated words, phrases, idioms, and abbreviations. These are treated sepa- 

rately but are considered to have the forms appropriate to the part  of speech they 

replace. 

4. Endings and Stems 
The lookup procedure in a mechanical translation program determines somewhat 

the format of a s tem dictionary (like our list 2) as well as the admissible endings and 
stems. If  " t rue"  endings are used, then the lookup program may have to at tempt  to 
split a word between stem and ending in several ways in order to find the proper 
dividing point; each split will have to be looked up separately. For example, the 
word form paaaleaa could be split paa;~e/aa, paa~ea/a or paa~eaa/. The first two splits 
yield actual interpretations (from the verb paaaeTt, and the noun passes); the third 

3The impersonal form of an adjective is called by some Russian grammarians "upe~H- 
I~aT~Bsoe ~apeq~e" [3, pp. 39, 630-.632 ] or "naTeropHa cocTo~muum" 
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split is wasted. In many cases moreover, the correct splitting is a nmtter of taste, as 
in the infinitive Bee~m 

Our program permits only one splitting. We thus have to use a set. of appare~t 
endings and apparent stems. Our splitting procedure follows. 

First, a zero-order reflexive ending -c~ or -c~, if any, is removed from a Word 
which is to be identified. The reflexive ending need not be a true one, as in the Word 
oct,. We do not distinguish between the two reflexive ending forms -c~ and -e, bug 
merely note their presence or absence. This rarely causes confusion. See Section (i 
for discussion. If a reflexive ending is removed, then the whole word and the eventu. 
ally resulting stem are called reflexive, otherwise nonreflexive. 

Next, a comparison is made to determine tim longest possible match between an 
entry in our ending table (Appendix 1) and the nonreflexive remainder of the word. 
The largest match (which may be the null ending) is called the (apparent) ending of 
the word and the remainder of the word is the (apparent) stem. 

To make our splitting as close to true splitting as possible, our apparent endings 
include, with few exceptions, all endings which occur in the true inflection of 
regularly inflected words. Thus -y and -oB come fi'om noun declensions and -y and 
-J,o from verbal conjugations. We have decided to consider the -~- of all forms of 
words like a~aH~e as part of the ending in order to simplify the classification. Of 
course other sets of apparent endings could have been chosen. These would yield 
different splittings in many cases and would require different classifications. The 
apparent ending table grew naturally and is not necessarily optimal. I t  is believed, 
however, that for a fixed set of canonical forms a different ending table would not 
significantly reduce the number of entries in the glossary. Increasing the number of 
apparent endings will probably increase the number of morphological classes, thus 
complicating the classification process. The system is adaptable to changes ira 
Russian spelling. For example, prerevolutionary Russian spelling would require 
certain new endings and modifications of old ones such as -aro, -sin, -ie, -Hx~. The re- 
cently proposed spelling reform of Russian may also cause a slight modification (see 
[II~mecw~a 24--25 Sept. 1964]). 

Examples. Here fl is the null stem or ending, and a star indicates the presence 
of an apparent reflexive ending. 

Word Stem Ending Reflexive Ending 

pas~eJIt~ pa,37~e- -Jxtr 

p~3~e~iacL p a a ~ e -  -J ia  , 

HOCHC b H O C -  - H  * 

tlOC,.~I H - - O  * 

eMy 0 ,eMy 

Oeb 0 . . . . .  0 , 

The reflexive endings on Hoca and ocs are not " t rue"  endings. 

5. Criteria for Assignment to List i or 2 

The criteria given below specify which word forms are to be put into list 1. All 
other forms are assigned to list 2. We put  into list 1 : 

(a) all words having an apparent but  not true reflexive ending; 
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(b) all uninflectable words, such as prepositions, particles, interjections and some 
adverbs; 

(c) all pronouns and numerals which are not declined like adjectives; also all 
personal pronouns however declined; 

(d) all special -y or -~o genitives and locatives on nouns; 
(e) all abbreviations, and all hyphenated prefixes and suffixes used in the forma- 

ti0n of pronouns and indefinite words, such as T.e., -uuSya~,, ~oe-; 
(f) all word forms coming from stems to which only one ending cat, be added 

during the full inflection of its canonical form, such as ~mTau, which is the only 
form belonging to the canonical form uu~a~b and having the stem ~mT-, since all 
other forms of uuTa~b have the apparent stem ~n'ra-; 

(g) all word forms homographic to word forms already in list l a (these arc put 
into list la), but  word forms homographic to word forms in list lb but not to any 
in list la  are not put  into list 1 merely for this reason; 

(h) certain other very common words; these are put into list la. 
Some interesting cases result from the application of these criteria. Suppose that 

the glossary includes all forms belonging to the canonical forms TOT, m~Ma and Texta. 
The genitive plural ~eM of ~,Ma must be put into list 1, since it is the only form of 
Tb,fa with the apparent stem T-. (The word ~eM itself is also an adverb or con- 
junction, and so belongs in list 1 for tha t  reason also.) If Ten (from T~a and the 
adverb or conjunction) should be put into list la, then the genitive plural Te= of 
TeMa and the instrumental singular masculine and neuter and the dative plural 
~eM of TOT also belong with it in list la. Now most of the forms of Teua have the 
stem TeM-. Two forms, the accusative singular ,reMy and the genitive plural veM, 
have the stem ,r-. If TeM is in list la, then there is only one remaining form belonging 
to TeMa with stem T- which is not already in list 1, and so by rule (f) the form TeMy 

should also go into list 1 (either part). Note that if TeM (from ~ a  and the adverb 
or conjunction) should be put into list lb, then the form Te = from ~o~ and the forms 
're= and Teeny from ~e~a would be left in list 2, since they can be accounted for 
there. 

6. Ending Arrangements for List 2 

To each stem in list 2 we assign a classification which includes its part of speech, 
certain subsidiary information (such as gender and animation for nouns, aspects for 
verbs, degree for adjectives, etc.) and a morphological class number. This class 
number stands for the arrangement of endings which can be added to the stein to 
form all or part of the complete inflection of its canonical form. 

As far as possible, the arrangements allow the reconstruction of just those forms 
which belong to the canonical form. The few exceptions are stated at the end of this 
section. Since there is often disagreement about the existence of a form, we use the 
information described in Section 3. 

For example, the noun with canonical form ~po has two stems: ~ p -  and ~aep-. 
The noun with canonical form ~.cao has three stems: ~ca- ,  ~c-,  and ~ce-. The 
ending arrangements associated with these stems to give the complete declensions 
of these canonical forms are listed below together with the full declensions. 



FuZZ Dec!eas~on Yl]L P -  
Case 3Jugular YI~xra.g Singulc~e Plural 

Nominative axp/o a;:p/a. -o -a 
Genitive a~p/a ~aep/f~ --a 
Dative aXp/y a :l?/a~a -v -a~: 
Accusative m~p/o m:p/a -o -a 
InstrumentM nap/o~ m.~p/a.'a :: -o:,: -a~:: 
Locative m:q)/e n~p/ax -e -ax 
Combining Form a;~p/o- -o- 

2{f[EP- 
Singular Pl=,'~d 

Full Declension t[,I{C:~I- 
Case Sittgular Plural Singular Plural 

Nominative quc/ao qHe/aa 
Gerfitive n~m/aa qHee/a 
Dative qHca/y qHca/a~i -y -aM 
Accusative mm/ao ,mc/aa 
I n s t r u m e n t a l  ~HCal/OM ,mea /aMrt  -o5:I -as:II 

Locative qnca/e qHea/ax -e -ax 
Ck)mbining Form q~4ca/o- -o- 

ql~IC- ~IHCE- 
Singular Plural Singular Plgr~ 

-,710 -gig 

-~710 -J:la 

(The combining form is used in testing for compound words. I t  is split by a differeiig 
process. The program for this has not been written.) 

Blank spaces in the ending arrangements indicate the abse~zcc of a h)rm with that 
stem and ending. The reason that  both stems m~c- and m~c::- are needed is that -a<~ 
and -aa are apparent endings in our list (since they are needed in the regular co> 
jugation of verbs), but -ay, -aoM, etc. are ~lo~ app:~rent endings in our list (since 
they are not needed in any regular iIfftcetion). 

According to the criteria of Section 5, the forms romp and ~ee.'i belong in list: 1, 
since their stems a~mp- and ,nine- allow only one ending to be a(lded. The remainiag 
stems Halp-, quea- and ~mc- are put into list 2. The stem n;q:)- has a "normal" deelen.- 
sional arrangement, which we code sis Nvi5, which indicates a noun, neuter, i~> 
animate, class 5. However, both ,inca- and ~Hc- have "abtlormal" patterns. The 
stem quc- is assigned to class Nvil9 which ha.s exactly the proper ending arrange- 
ment. At first glance it would seem that a special class would have to be made up for 
quca-. However beeause of the character of the splitting process, it is possible k* 
assign it to the same class as the stem n~lp-. This is beeause the forms q~c.:,o and ~=em~ 
obtained by using the endings -o and -a with the stem ~mea- would be split, in a 
different way. In general, if adding an ending to a stem produces st word form which 
our routine splits to yield a longer ending (and shorter stem), then it is irrelevm~ 
whether the class to which the first stem belongs can produce the given word form, 
since this word form will be considered as belonging to smother stem. 

The interpretation of the morphological class numbers depends on the part of 
speech to which a stem belongs. 

Verbs. A morphological class number deseribes the sarne arrangement of endings 
for all stems having this class number. However, the interpretation of the ending 
depends on the aspect and reflexivity assigned m the stem. The present indicative of 
imperfeetive verbs corresponds to the future indicative of perfeetive verbs. The 
first person plural of the future indicative of perfeetive verbs is also an imperative 
form. The gerund hi -a or -a is treated as a past, gerund for perfeetive verbs. Re- 
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¢texive verb forms are required to end in -eb or -ca; nonreflexive verb forms are for- 
bidden to end thus; all exceptions are put  into list 1. 

Participles and adjectives. A morphological class number describes the same 
srangement of endings, independently of degree, for each stem having this class 
z~m~ber, except as modified by flags. These flags indicate which species of form are 
f~und with each stem; long, short, impersonal, comparag@e short, comparative im- 
t)~,raonal , combining. Adjective stems differing only in this flag system may have 

he same morphological class number. Reflexivity is also indicated, since participles 
~re classified in the same way as adjectives. 

Adverbs. Those adverb stems which are placed in list 2 have morphological class 
~mmbers to indicate the endings allowed in the positive and comparative degrees. 

Nouns. The morphological class numbers are assigned separately for the three 
fger~ders, but classes differing only in anbnation are described by  the same numbers. 
q~hus a class number assigned to a masculine noun stem may  have an endhig arrange- 
~ent which is entirely different from that  of the identically numbered class for 
[emi~xine or neuter nouns. Moreover the endings (or even the presence or absence of 
endings) for the accusative ease may differ according to animation without changing 
the class number. A flag indicates the presence of a combining form. Nouns such as 
~po~aBo~na~, which are declined like adjectives, have adjective classification num- 
bers and are treated as adjectives; their use as a noun (of a specific geMer) is indi- 
cated in other ways. 

Pronouns and cardinal numbers. These are classified according to type. Those 
which follow the adjective declensional pat tern are classified in the same way as 
adjectives. All others are put into list 1. 

We cannot include all extant ending arrangements in our morphological classifica- 
tion system, since their nmnber is enormous, and most of them are rather rare. 
}Iewever, all ending arrangements appearing for stems in our  glossary are included, 
~s well as several additional classes for stems likely to be added if the glossary size 
~hould be increased moderately. Our machine space requirements limit us to eight 
bits (256 possibilities) for class numbers for stems in list 2. This  upper bound is more 
than adequate for present purposes, since no class number exceeds 109 at present. 
£ complete list of our morphological classes is in Appendix 3, and severn classifica- 
tion examples are given in Appendix 5. 

As mentioned earlier, the morphological classes do not entirely agree with the 
existence of word forms. There are only three special cases to be noted. 

l. The existence of certain forms is doubtfuI. While we can, and do, make up 
n~orphologieal class numbers for verb stems which are found only  in the third person 
(or even third person singular), for adjectives which have no short forms and for 
verbs which have no present gerunds, we do assume tha t  every  noun, unless used in a 
special sense, can be declined in the plural, even though such use is unlikely for 
certain nouns. However, we do not deliberately misinflect words merely to put them 
into our classification scheme. For example, the noun a ~ r ~ a ~  has the stems 
a R r ~ a ~ ,  and a H r ~ -  in the singular and plural, respectively. These stems are 
classified as N~al8 and N~al, which give precisely the desired forms, and no more. 
Thus we do not have any trouble with the "artificial homography"  which plagues 
certain other splitting systems, except as described in the next  two paragraphs. 

2. 5_'he routine for assigning reflexive category to a word form ending in -c~ or -e, 
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(for list lb  and list 2 items) does not distinguish between these two endings. This is 
rarely serious, for while several examples of confusion caused by this identificatio~l 
of letter combinations can be found (such as rye~, VS. ryea), nolle have yet been 
found in our prepared glossary. Any such forms which might be found in later 
additions to the glossary can be put  into list la, where the true spelling is used, 
without any separation into stem, ending and reflexive ending. 

3. As a result of using the same morphological class numbers for reflexive and 
nonreflexive verb stems, an "impossible" past gerund is often introduced for re- 
flexive verbs. Reflexive verbs allow only -tuner,, -Bmi~e~, or -~Btu~e~ as past gerund 
ending. Thus, any morphological class which allows -B, -r,B, -er~, -o~ or -ueR as a pas~, 
gerund ending will be incorrect for reflexive verbs. I t  is not worthwhile to correct 
this error by means of programming or by assigning different classification numbers 
to reflexive verbs, since a word ending in -BCL or -Be. cannot be a true reflexive form 
of any word, and so, if it exists, will be put  into list 1. 

7. Usage Patterns for List 2 Endings 
If tile stem of a word is found in list 2, then its morphological class numbers must 

be compared with the ending split off from the word to determine the precise uses 
(our " temporary choices") of the word. This is done in the following way. 

Corresponding to each ending is a section of the high speed memory of the com- 
puter. This section contains, in a certain arrangement, a list of those morphological 
classes for list 2 which admit this ending, together with the uses to which these 
classes put  the ending. This section of the memory is divided up according to part 0f 
speech. The section devoted to nouns is further subdivided according to gender. 
Within each part  of speech, or subdivision thereof, we list the different usage pat- 
terns (given by number), the modifications given by flags, and the morphological 
class numbers to which the usage pattern applies. The total number of usage patten~s 
is quite small. See Appendix 4 for a list of them. 

Nouns. A usage pattern lists the combinations of case and number which a 
noun may  have with a given ending, if it belongs to a given morphological class. 
For convenience, the usage patterns are numbered independently for each part of 
speech. Thus noun usuge pattern 20 is for an ending which with specified noun 
classes has exactly the uses: genitive singular, dative singular, locative singular, 
nominative plural and inanimate accusative plural. Note that  the same usage pat- 
tern nmnbers are used for animate and inanimate nouns, and are independent of the 
gender of the noun. The animation of the noun will direct the search to the proper 
pattern. 

Verbs. A usage pattern lists the combinations of person, number, gender, tense 
and mood which are appropriate to a given ending in a given set of classes. There 
are only three usage patterns which contain more than one use; of these, two are 
rare. The interpretation of the uses to which an ending may be put  are often de- 
pendent on the aspect of the verb. Those usage patterns which are aspect-dependent 
are marked with an aspect-modifier flag, which is used to make the changes men- 
tioned in  Section 6. 

Adjeci~vOs~(including participles and certain pronouns and numerals). A usage 
pat tern lists the combinations of case, number, gender and animation which the 
ending may have if it is used as a long form ending, and the combinations of gender 



MORPHOLOGICAL CLASSIFICATION 447 

eIld number which the endiHg may have if it is used as a short form ending. The 
~0difications given by flags indicate the species of form allowed to the ending. In 
determining the exact uses of an adjective form, only those uses which are commol~ 
¢o tile information from the stem and that from the modification flags of the ending 
~nay be used. Only a few usage patterns have more than one flag. Since the i~- 
personal, comparative short and comparative impersonal forms are described com- 
pletely by these descriptions alone, no separate pattern need be made to describe 
them, and the blank pattern will suffice. Because of the format in which the precise 
tlses of a long form adjective are put during the running of our translation program, 
the same ending, with the same morphological class number, may give rise to several 
t~sage pattern numbers. This is because the case, number, gender and animation 
possibilities are stated separately rather than jointly. Thus the common ending - ~  
is listed as belonging to usage patterns 1 and 4 for many morphological classes. 

Adverbs. No numbering of usage patterns is necessary since there are only a few 
patterns which are very simple and depend only on the degree assigned to tile ending. 
The actual uses of the ending for the classes listed with it are given. Actually, there 
is only one possibility: positive and comparative degree. However, because in an 
earlier version of the classification system many adverbs with only one form having 
a given stem were put  into list 2, there are now a few superfluous classes which have 
a pattern specifying only one usage. 

The numbers assigned to the morphological classes have not been assigned 
arbitrarily but have been assigned in such a way that the lookup process is con.- 
siderably simplified. As far as possible, morphological classes differing only slightly 
have been given consecutive numbers. Thus the morphological classes associated 
with the same usage pattern (for a given ending) may be given in the form of a few 
"from-to" sets, rather than as an apparently random sequence of numbers. Thus 
the ending -oM for masculine nouns has the noun usage pattern 10 in classes 5 to l 1, 
and classes 14 to 18 (all intervals "inclusive"). 

8. Usage Patterns for List 1 Words 

To each item (i.e., full word) in list 1 we assign1 a classification which differs 
formally from that  assigned to list 2 stems only in that the morphological class 
number is replaced by the usage pattern. Thus the complete information about the 
usage of the word is stored with it. At present, the actual usage pattern, rather than 
a number referring to it, is used. Since in our files we have classified by pattern 
I~umber M1 list 1 words belonging to infiectable parts of speech, a list of these pat- 
l, erns is given at the end of Appendix 3. They are distinguished from other class and 
pattern numbers by the presence of the letter X. 

9. Nondictionary Items 
If a word is not found in the glossary during the lookup process, then we may 

assign to it  a set of usages by looking at its ending and final suffix. A separate "un- 
glossary" is searched to see if it has an entry for the given final suffix (or no suffix) 
and ending, in just the same way that lists lb and 2 are searched. For example, if 
the word a~reSpaH~ecnHM occurs in text, it will not be found in the glossary, which, 
with few exceptions, does not include words in the international vocabulary which 
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can be translated merely by transliteruting a portion of the word und adding the 
proper termination (and possibly prefix), However, this word has tile e~ding . ~  
and the suffix -.~ec~:. A portion of the unglossary devoted to words with the suffix 
-teen will have an entry (as in list 2) for an adjective of class 9, long forms only. The 
ending -zM is appropriate to this class and flag system. Herlce the word will be found 
in the unglossary. Similarly, the adverb aare6pa~ecI;~I will be found in the seetio~ 
of the unglossary devoted to the suffix -,~ee~;, but this time it will be found with the 
actual ending -H (as in list lb). 

If a word is found in the unglossary, then it is treated from here on, in nearly all 
particulars, like a word found in the glossary. Of course, a flag is used to indicate 
that the item comes from the unglossary, and the word is tentatively translated by 
using the stem of the word, less final suffix, plus a termination which is determitled 
by the unglossary entry. For example, the adjectives found with the suffix -~eo~ use 
the suffix -c, and the adverbs with the suffix -~eeK use the suffix -eally. Thus the 
translations of azire6paw~eci;HM and a~re6pa~ecI~H would be "algebrai-c" and 
"algebrai-cally" respectively. 

Of course, the use of the unglossary is not foolproof. For example, the noun with 
canonical form TOM should be put into the regular glossary if it is expected to be 
found in text, since its forms woM and ToMy are identical with forms of the pro- 
noIninM adjective weT, which is essential in any glossary of Russian. As another 
example, the indeclinable noun neHrypy will probably be treated, like eTpyY~Typy, 
as an accusative singular feminine form of a noun ending in -ypa, and so will not be 
treated properly. The hardest items, however, will be those of Slavic or mixed 
origin, since these will not make much sense if transliterated and may have arrange- 
ments of endings which are not like those of international words. 

We have not yet decided how to treat items which are in neither the glossary nor 
the unglossary. 

10. Implementation of the Classi~cation System 
At the present time, we have several sample glossaries in various stages of com- 

pletion. 
First, we have on cards (3 x 5) a morphological classification of the entire American 

Mathematical Society's Vocabulary [5]. In fact many additional words related to 
those actually listed in the Vocabulary are in our files. We have about 3900 stems 
and 1200 list 1 items. Actually, our entire classification system was based :on the 
items found in the Vocabulary, and so is incomplete, especially for nouns; the verb 
and adjective classifications contain virtually every allowable arrangement of end- 
ings. There is no unglossary for this glossary. 

Second, we have on coding sheets a glossary containing every item found ia the 
text [9]. This glossary is ready to be put into operation with the translation program 
as soon as certain minor changes are made in the latter. This glossary distinguishes 
between lists la  and lb as follows: Words in list 1 which have fewer than seven 
letters (and so fit into one machine word of the IBM 704, etc.) are put into list in; 
all others are put into list lb. Furthermore, all adverbs having the same stem as a 
list 2 adjective are put into list 2 (instead of lb) in many cases; they may have 
classification numbers which yield only one ending. The unglossary has several 
entries for list 2 only. 
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Third, we have a glossary consisting of the items fouled in the first two sentences 
of [9]. This glossary is operat ing with the m~chiile tr~mslatio~ program as prese~ltly 
constituted. The  differences between this glossary and the or~e described i~1 this re- 
port do not  involve morphological classifications, but  rather other information 
needed by the program. This glossary hus no words in list lb. There is a short un- 
glossary for list 2 items only. 

Acknowledgments. M a n y  people have participated i~l the morphological classifi- 
cation process a.nd in the preparation of this report. The following have been of 
especial help : Luba  Ross, Ren6e Robinson, Valentina Monroe/~ Owen McArdle, a~d 
Barbara Cummins.  Extremely important  has been the help of Ida  Rhodes, who ex- 
plained to me the requirements of the mechanical translation code, so that  the 
morphological classification process could be made efficient, arid on whose ideas the 
nlechanieal translation scheme developed at the Natiot~al Bureau of Standards is 
based. 
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APPENDIX 1. Table of Apparent Endings 

Reflexive endings : (2) 
-Cb - e l l  

Four-letter endings : (2) 
-HBmII  -H~IMI.I 

Three-letter endings: (25) 
-aMH - B m I ,  I - e F o  -eMy -..eTe - e m i ,  - H e B  -Helm - H e M  - H e I o  - H J I a  -H~IH -HJIO -I[IM[~I - r i T e  - H T I  ~, -HH[..I, 

-HHM -tI~IX -I~ITe - O F O  - O M y  -F, IMH - I~Te  -.,ffMH 

Two-letter endings : (43) 
-aM - a T  - a x  - a l l  - e B  -ee -ei~ - e M  - e T  - e i o  - H B  -ae -tin -~t -HJi - t IM - H T  -HX -HIO -II~I - J i a  - J i i4  - J iO  

-oB -oe -oi, i -OM -OIO -TI ,  -yT -ylo - m ~ I  - h i e  -I ,  I1~ -I,IM -~IX -toO -roT -IOta - ~ I ~  - a T  -aX -an 
0ne-letter endings : (12) 

-a  -n  - e  -i~ - i t  -z~ - o  - y  -L i  -~, - m  -H 

Zero-letter ending: (1) 
0 

The above table lists 83 nonreflexive endings. 

APPENDIX 2. Abbreviations Used in Later Appendices 

accusative K comparative imper- r reflexive 
C comparative short sonal S short 
c comparative L long s singular; superlative 
d combining form 1 locative V verb 
D adverb N noun X list 1 pattern number 
d dative n nominative; nonre- ~ masculine 
g genitive; gerund flexive v neuter 
I impersonal p plural; perfective; ,~ feminine 
i instrumental; inani- positive 1 first (person) 

mate; imperfeetive pf present or future 2 second (person) 
inf infinitive pr present 3 third (person) 
ip imperative ps past • reflexive stem 
J adjective 
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APPENDIX 3. Morphological Classification Numbers 
A. List  2 Masculine N o u n s  

Class A 

ItS 
gs 
ds 
asi 
a s a  
is 
ls 

n p  e 

gp 0 
dp aM 
api  e 
apa 0 
i p  ~ M ~  
l p  a x  

cf 

Class 16 

[18 
g s  a 
( I s  y 
a s i  
a s a  a 
i 8  OM 
I s  e 

t i p  
g p  o a  
dp a~ 

api a 
apa  on 
i p aMH 
lp ax 

c f  o -  

Class  31 

n s  ~tl,t 
gs RRa 
ds ~m 
asi aii 
RS~L HR 
i s  H e M  

Is a~ 

np nm~ 
g p  l a e B  
d p  ~ a M  
apt ~ 
apa I~eB 
ip U~Ma 
Ip SaX 

cf 

3 

a i a  

!a 
OM 
e 

H H 
OB e~ 
a M  aM aM 

OB 
aMH a M H  
~X aX 

0 -  

17 18 

a 

y 
0 
a 

0M OM 
e 

o -  o -  e, 

32 33 

a 

hi ~I H 
e e 
y y 

y y 
E)i~, OIO 0 ~ ,  ~ e l  

i 

e e 

bi H l i  

e: 
aM a M  a 
BI I{ g 

e: 
aMH aME[ a 
a x  a x  

o -  o -  e.  

_ 6  . 7 

a 

a a 

OM ON 
e e 

H a 
OB OB 
aM aM 

a a 

OM OM 
e e 

OB OB 
a M  a M  
BI,  8 bI 
OB OB 
a M H  a M H  
a x  a x  

I0 Ii 012 13 

0 0 
a a a ] a  

Y Y Y Y 
0 0 0 

OM OM eM ] e M  
e e e l e  

HI bI bI  ~?I~I 
OB 0 CB eB 
a M  a M  a M  

bl BI I l,I 
OB 0 [ •B e B  

a X  

O -  

26 

io  

H 
e M  
C 

H 
eA 
,/-IM 
II 

2IX 

e -  

41 

o~ 

OlO 
oi~ 

o e  

14 ! 15 

a a 

Y ~y 

OM i O~I 
e e 

l 

bI LI 

OB OB 
aM ] ab[ 
bl hl 

OB O,B 
aMH a~i~I 
a x  &x 

O- 

i o  io 
h 

yl R 
OM eM 
e e 

!A 
eB ei~ 
RM 
I4 
eB e~ 
HMII 
/-IX 

e- [e- 

44 i 45 

! e l i  

e io  
e ~  mo 

biO 

e c  

eft 

eft 
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B. List 2 F e m i n i n e  N o u n s  

Class 'i 1 2 3 4 5 6 7 S 9 10 

ilS ! & EL 8, a t~ & ~ & 

gS ' BI bI bI I,I ]~I II It lI 

ds i, e e e e e e e e 
as ] Y Y Y y v y y y 
is ~1~ om°fi oil  oi~ oil eii  eft o/:i off 

kl oto o~o OlO e,o elo o~o o,o 
I 

e e e e e e e e 

np 
gP 
dp. 
ap~ 
apa 
ip 
]p 

H t~I ~II LI I~I LI ]hi t i  I t  II 

0 ~ 0 0 0 0 0 
~ M  ~LM ~LM ~M ~$M fL3t ~M a M  ~LM IbM 
H LI t~I ~oI l~I LI Id II H H 

0 0 0 0 0 0 0 
~ M H  a M H  ~MII  ~LM~[ ~LMH ~LMH R, MH ~MH a M H  ~MII 

~,X ~ X  3,X &X 9~X ~X ~LX ~LX ~ X  ~X 

e -  o -  o -  e -  e -  e -  e -  0 -  

i1 12 13 14 15 16 17 18 19 20 

H H tI H H H H H H 

e e e e e H H ~t tt 
y R) io io io I, 
off eft eli eli eli  "t 
oK) eto em eto eio f t,K) blO 
e e e e e ~ H n rt 

H 

tl 

t, 

b l 0  

H 

H 

eli  
HM 
H 

eli  
fIMH 

fiX 

a s  

is 

]s 

np 
gP 
dp. 
a,pi 

apa,  

ip 
lp 

ef 

Class 

n8 

gs 
ds 
a s  

is 

Is 

np 
gP 
dp 
api 
apa 
lp 
lp 

ef 

H I4 R H ~ H H H H 

fi L eit eit eli  ei;t e l i  
~ M  ~tM a M  a M  5IM HM a M  a M  a M  

H H H II H tI H H H 

ri ~, ei.t e~  e ~  eit eit 
~LMII H M H  HMII $IMH ~ M H  fIMH ~LMH fIMH 5tMH 

~LX SIX HX HX FIX HX ~X SIX HX 

O -  e -  e -  e -  e -  e -  e -  e -  e ~ 0 -  

21 22 23 24 25 26 27 28 29 

b IIFI JIlL HJLq, 

II I,IH 
ri HH eTe ee 
i~ i, m o  eMy mO eto 

MO I~I0 ( H e l  o 

H ~Ii~ e T e  e e  

l,i I IH 
eft ~i i  a eT eM ett e~l a a  
a,M IIHM 

14 H H  
e f t  14~i J l  e T  e M  e l l  elk H s i  

a M H  H~MIA 

&X H,clX 

e -  He- 
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C. List  2 Neu te r  N o u n s  

L E R O Y  F .  M E Y E R S  

2 3 4 5 6 7 8 9 10 11 I2 

0 0 0 0 0 
a 3~ a a OL 

Y Y Y Y Y 
O O O O O 

OM OM OM OM OM 

e e e e e 

H H a 

0 OU OB 
~LM aM aM 

H H 

0 OR OB 
a M H  a M H  a M H  

a x  fl, X a x  

0 0 e 

8, 0. II 2~ a 

Y Y ~ y Y 
0 0 e e 

OM OM OM e M  e M  

e e H e 

0 0 0 0 e~, 

a a a LL & II 
0 0 0 0 e~i 
a M H  a M i f  a M I I  a M H  a M H  aMiI 

ax ax &X ax a x  aX 

a a 

tLM a M  
8, a 

o -  o -  o -  o -  e -  e -  o -  e -  e -  e -  

14 15 16 17 18 19 20 21 22 23 

Crass 1 

n s  O 

g s  a 

(is y 
&S n 
is OM 
1s e 

n p  

gP 
dp 
api 
apa 

e i l  e B  e B  Hfi" 

~ M  ~IM HM HM H H M  

K H ~I ~ H$-I 

eit eB eB H ~  
J, IMI4 HMI.I ~ M H  ~ M H  IffHMH 

,FiX ~IX ~ X  HX H H X  

i p  l a M H  H, MH 

lp ax ax 

ef o- 

Class 13 

n s  e e e H e  

g 8  K fi H H H  
ds i o  i o  i o  HIO 

a s  e e e H e  

is e M  e M  e M  H e M  

]8 e e e H H  

np H 
gp eft 
dp nM 
api rt 
apa eft 
ip aM~ 
lp  a x  

ef e -  e -  e -  e -  e -  He- 

D. List  1 Noun  P a t t e r n s  

Class 

~ 0  ~ O  H ~ O  

.210 JIO HJIO 
LIO 

e T e  

J i a  J i a  H J i a  

J i a  J i a  H g I a  

JI HJI  e T  elk 

f lS  
g s  
ds 
a s  
is 
ls 

np 
gP 
dp 
..ap 
lp 
lp 

cf 

I• 
l X2  

X 

X 

X 

X 

X 

X X 

X7 

X 

X 

X 

X 

I X l  Xi~  

X 

X 

X 

x l  
X 

X 

X 

X 

X 

I X1; 

X 

X 

X 

X l  g2 

X X 

X X 

X 

X2 X22ix2~ 
_ I 

x i ~ 

X X X 
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>~. List 2 Adjec t ives  

Class 

~ ns 
gs 
ds 
a s i  

as3, 

is 
Is 

~ ¢  ns 
gs  

ds 
a s  

is 

Is 

L, ' , '  n s  

gs 
ds 
8.$ 

is 
Is 

I ,  up 

gP 
dp 

a p ~  

ip  

lp  

¢ S 

s 

p 

.[ 

C~ 

:K 

1 2 3 4 5 6 7 8 9 I0 11 12 

] , I~  ~If~ of f  , H f i  o f f  o i l  of t  o f t  o ~ , ~ l f i  Hi t  ~t~t 

o r o  o r o  o r o  o r o  o r o  o r ( )  o r o  o r o  o r o  o r o  o r o  o r o  

o ~ y  o M y  0 M y  o M y  0 M y  0:sty 0 M y  o M y  0 M y  0 M y  0 M y  0 M y  

~Ift  ~I14 0 ~  ,~If i  0i.t Oil  0ifi Oft 0 i~  , ~  ~t~ ~I~ 

o r o  o r o  o r o  o r o  o r o  o r o  o r o  o r o  o r o  o r o  o v o  o r o  

LIM I~IM I~IM t~[M I~IM HM HM Hbl  IIM IIM HM HM 

OM OM 0 M  0 M  OM 0M 0M 0 M  0M 0M 0M OM 

~l.y[ ~ g  P~Fi 

o~I o f t  o ~  

o f t  oi~ o A  

y~o y~o y t o  

o~i o ~  of f  

o i o  o i o  o l o  

o ~  oi~ o f t  

aa aR aa aa aa ag an a a 

o~ o~ o~ o~ o f f  of f  off  o f f  o~ 

o~ oA oA o~ oA o~ o~ off  o f f  

y m  y m  y ~  y m  y m  y m  y m  y y , o e  

o ~  off  off off  o ~  off  o ~  o ~  o ~  

O ~  O ~  O ~  O ~  O ~  O ~  O ~  O ~  O ~  

o ~  off  off off  o ~  off  off  o f f  o f f  

o e  o e  o e  o e  o e  o e  o e  o e  o e  o e  o o 

o r o  o r o  o r o  o r o  o r o  o r o  o r o  o r o  o r o  o r o  o r o  o r o  

OMy OMy OMy OMy OMy OMy OMy OMy OMy OMy ouy oMy 

o e  o e  o e  o e  o e  o e  o e  o e  o e  o e  o o 

~ M  h i m  ~ M  ~ M  ~ M  HM HM HM HM HM HM HM 

OM OM 0 M  OM OM 0M 0M OM 0M 0M OM 0 M  

b l e  ~ l e  h l e  b l e  i~ie He He  H e  l i e  He H 

LIX I~IX bIX LIX I~IX /4X fIX HK fIX f ix  HX HX 

LIM LIM hiM I~IM hiM HM IIM r im HM HM HM IIM 

L i e  B ie  b l e  b l e  b l e  He He  H e  He He  H 

/sIX I~IX t~IX blX BIX HX lIX HX fiX ttX HX HX 

~IMH I~IMH BIMH BIMH I~IMH HMI~I HMH HMH HMtI HMH IIMH HMH 

~IX ]~IX BIX I~IX BIX HX ItX HX HX HX HX HX 

0 0 0 0 0 0 0 

o o o o o e o o o o 

Li  l~i b l  i~i h i  H H H H H 

o o o 

e o  e e  e e  

e e  e e  e e  

o -  o -  o -  

o o o o o 

e e  e e  e e  e e  e e  

e e  e e  e e  e e  e e  

o -  o -  o -  o -  o -  

0 0 

0 ~  e e  

e e  e e  

o -  o -  o -  o -  
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Class  13 14 15 16 1 ? 18 19 20 21 22 23 24 

[ ~  IIS 

gs 

d s  

a s i  

is  

ls  

L ~  IIS 

gs  

o r o  e r o  e r o  e r o  e r o  e r o  e r o  e r o  e r o  e r o  0 
e I ' O  ePO 

OMy eMy eMy eMy e ~ y  eMy e~ty e ~ y  eMy e M y  e x t y  espy 

0 
OFO ePO epo  e r o  e r o  e r o  e r o  e r o  e r o  erE)  e e o  e r o  
e x I  e M  HM IIM ~IM HM tIM HM HiM lkl}l 

I IM HM 
OM e M  e M  (~.[ e M  eM e M  ()M e M  e M  

e l i  e.M 

o ~  e i t  e ~  e ~  eft  el i  eft  e ~  e ~  e ~  e ~  m] 

d s  o f ,  e f t  e i t  ef t  ef t  eft e ~  e i t  ei i  e l i  el~ eii  

a s  y to  y m  y~o y m  y m  tom ~o~) m m  ~oio { Y 
i s  o ~  e f t  ei:i e ~  ei l  ei i  e ~  eft  e~  e i i  e ~  eti  

OtO e l i )  e I o  e r o  e i o  e~o el()  ez-o e t o  e g )  e t o  e~)  

l s  o i i  e f t  e ~  eft eft  eft ef t  ef t  eft  e ~  e ~  e~ 

L v  n s  

g s  

d s  

a s  

i s  

l s  

L n p  

g P  
d p  

a p i  
a p a  

i p  

i p  

S p  s 

C s  

p S 

p 

C 

K 

c f  

o e ee  ee  e e  ee  e e  e e  ee  e e  e e 

o r o  e r o  e r o  e r o  e r o  e r o  e r o  e r o  e r o  e r o  e r o  e r o  

o M y  e M y  eMy eMy eMy eMy eMy e M y  eMy e M y  e ~ y  e~ty 

o e ee  ee  e e  ee  e e  e e  ee  e e  e e 

e e l  e M  HM H M  H M  HM H M  H M  HM H M  H M  HM 

OM e M  e M  e M  e M  e M  e M  e M  e M  e M  e M  e~l  

e e H e  Me H e  n e  Me n e  H e  H e  

HX HX HX tIX HX H X  MX f i X  H X  I~IX 

e M  e M  H M  H M  H M  HM H M  H M  HM !~IM t I M  HM 

e e r m  H e  n e  n e  t l e  H e  t~e H e  i~ 

H X  I.IX HX HX HX H X  HX I I X  H X  HX 

~IMI~I HMII  H M H  I IMH H M H  H M H  HMII  H M H  H M H  H.MiI 

t IX HX HX HX HX H X  fiX H X  H X  f i x  

a ~ & ~ H H H 

0 0 e e e e e e , o  

H H II e H H H H ~ t)I  

o o e e o e e o 

ee  e e  ee  e e  e e  ee  ee  e e  

ee  ee  ee  e e  e e  e e  ee  e e  

e -  o -  e -  e -  e -  o -  e -  e -  e - ~ o -  e -  
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E. List 2 Ad jec t i ve s ,  continued 

25 26 27 28 29 30 31 32 33 34 35 36 37 

~ M  

Class 

L~ ns 
gs 
ds 
asi 
asa 

is 
Is 

L¢ns 
gs 
ds 
as 

is 

Is 

Lv ns 
gs 
ds 
as 
is 
Is 

L np 

gP 
dp 
api 
apa 

ip 
Ip 

Sg s 

Cs 
8 

13 

eii mit 0 0 ,9 
c r o  ero  a a ,o ro  a 
eMy eMy y y,oMy y y 

eft ~,m 0 0 0 0 
e r o  e r o  ~ a ~ o r o  :i ~), 

llIM t,IM LIM BIM BIM OM 

e M  e M  OM OM e e 

H K  D~K t% ~ 9~ t~ 

eft e~ o~ oil off oil 
el i  el i  oft oft ore oft 
mo ym y y y y 
eft eli  off oil oft of f  

e~o em olo olo oro o~o 
eii  eii  oft oft off off 

vle ee o o o o 

cro ero a a,oro a a 

eMy eMy y y,oMy y y 

He ee o o o o 

H M  I~IM I)IM tKM DIM O~I 

e M  e M  OM OM e e 

H H  h i e  bI BI b[ bI 

HX bIX I~IX BIX BIX BIX 

H M  H M  I~IM I~IM BIM ]hiM 

H I t  h i e  bI LI BI bI 

HX LIX I~IX EIX B[X tK X 

H M H  bIMH BIMtl  BIMH BIMH BIMH 

HX blX BIX biX bIX I~IX 

0 
a 

e 

e e  

e e  

O Hff e~ off 

H~ e~ off 

o c  

o e  

JI HJI  

JIt~ 5 [ a  I4JIa 

~ 0  JIO HJIO 

JIO JIO HJIO 

l tM 

~ M H  

~ M H  

cf  e -  o -  o -  o -  o -  
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F. List  1 Adject ive Pa t t e rn s  

L E R O Y  F .  M E Y E R S  

Class X1 X2 X3 X4  X5 X6 X7 X8 X9 XIO X l l  X12 

x L ~  i i s  

gs 
ds 
asi 
a s s  

is 
ls 

Lib ns 
gs 
ds 
as 
is 
ls 

~ v  ItS 

gs 
ds 
a s  

is 
Is 

L np 

gP 
dp 
api 
apa 
ip 
lp 

S~s 
¢,s 
P S 

p 

C 

K 

cf 

X 

X 

X 

X 

X 

X X 

X 
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:0' List 2 Adverbs 

Class 

(p) 
c 

1" 2 3 4 5 6* 7* 8" 9* 

0 0 0 ~e e e H JIO I tdIO 

ee ee  e e  ee 

I N o t e s .  (p). The degree is actually specified by the stem and is not al tered by using this 
;o.rra. Thus the stem xopom- is listed as positive. The form xopomo is a class 1 adverb and is 
~:~sitive. The stem aym~- is listed as comparutive. The form aynuIe is a class 6 adverb and 
i~ "~ comparative. The stem ~ a ~ y n m -  is listed as superlative. The form Ha~ay*ime is a class 6 
!:~cl verb and is superlative. The stem SetH- is for a class 2 positive adverb. The form 6e~x~ee 
c~omes from this stem and is comparative. 

* These classes admit only one form and are relics of a previous classification system for 
9 d v e r b s .  The forms xopomo, ~y*~me and ~anay*~me mentioned in the previous note would now 
b ~  listed in list lb. 

There are no list 1 pat terns  for adverbs. The degree (positive, comparative or superlative) 
i~ listed directly by number. 

~{. List 2 Verbs 

C lass 

3s 
lp 
2p 
3p 

i~  2s 
2p 

p s  # s  

4s 
vS 
p 

p s  

1 2 3 4 5 6 7 8 9 10 11 12 

e T  

e i i i i~  
eT 

e M  
e T e  

IO 
e m ~  e i i I B  e m ~ ,  
e T  e T  e T  
e M  e M  e M  

e T e  e T e  e T e  
IOT 

TB Tb 

IO IO IO IO IO ~) y 

e i i i I~  CHIb  e i [ l l ,  e i i i i~  e i i i L  e i H b  e I i i b  

e T  e T  e T  e T  e T  e T  e T  
e M  e M  e ~  e M  eM e ~ i  e M  
e T e  e T e  e T e  e T e  e T e  e T e  e T e  
IO T  m T  lOT m T  m T  IOT y T  

i~ITe i I T e  l~Te  r i T e  t i T e  H T e  I~ITe 

zI J I  

J i a  J I a  
J iO  J i o  
J i t l  5 i i l  

a II H H 
B B 
B[IIH BIIIH 

~Class 13 14 15 16 17 18 19 20 21 22 23 24 

H T ~  

Y Y Y Y 
e m b  e m b  em~ emB 
e T  e T  e T  e T  

e M  e M  e M  e m  
e T e  e w e  eTe eTe 
yT yw yT yT 

H H H 
H T e  H T e  H T e  H T e  

~ 0  ~ O  ~ 0  
~ H  ~ H  ~ H  

~ H  m H  m H  m H  

p f  is 
2s 
3s 
lp 
2p 
3p 

iD  2s 
2p 

la,~ .us 
¢s 
vs 
p 

l a r  g 

D~ g{ 

H 

y y 
eIIII~ e i I / l~  

e T  e T  
eM e M  
e T e  e T e  
yT yT 

yI H 
I4 T e  I I T e  

m H  

Y Y Y Y Y 
e m b  e m b  e m b  e m B  e i i i 5  
e T  e T  e T  e T  e T  

e M  e M  e M  eM e M  
e T e  e T e  e T e  e T e  e T e  
y T  y T  y T  y ~  y v  

H H B b 
H T e  H T e  B T e  L T e  

a a 

y T  

0 
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H. List 2 Verbs, continued 

Class  25 26 27 28 29 30 3 i  32 33 34 3,5 36 

TB TB inf 

pf Is 
2s 
3s 
lp 
2p 
3p 

ip 2s 
2p 

ps ~s 
Cs 
vs  
p 

pr g 
ps g{ 

Y Y Y Y 

inf 

pf ls 
2s 
3s 
lp 
2p 
3p 

ip 2s 
2p 

ps #s 
~s 
y s  
p 

pr g 
ps g{ 

y T  

H 

HTe 

inf 

pf ls 
2s 
3s 
lp 
2p 
3p 

ip 2s 
2p 

ps ~s 
4,s 
vS 
p 

pr g 
ps g{ 

yT yT yT yT 

H 
H T e  H T e  

~ O  ~ O  ~ O  ~ O  
~ H  ~ H  ~ H  ~ H  

0 ..X JI  JI  
J i g  ,Ha  J ~  ~ Ia  ~I~  J IB  JIa 

J I O  J IO  ..7IO JIO JIO ..710 ,7IO 
J I H  J I H  ~IH J IH  ~IH J~H JIH 

H IH  IH H  IIII l  I I I H  

Class  37 38 39 40 41 42  43 44 4,5 46 47 48 

TB T B  T B T B T b  

~Te i~Te 

e B  B B 

BHIH BIll] 

e T  e T  e T  e T  e T  e T  

HM HM HM 
H T e  H T e  HTe 

m w  mW m W  m T  y T  y T  y T  ~ T  ~W 

H H H H 
H a  H a  H a  H ~  H ~  
~ 0  ~ 0  ~ 0  ~ 0  ~ 0  
H H  ~ H  H H  H H  H H  

H H H 
B B B B B 
BIIIH BI I IH  BII IH BH IH  BIIIH 

H H 

Class  49 50 51 52 53 54  55 56 57 58 

H T ~  H T B  HTI~ H T b  HTIN H T b  

IO IO 
HI I I~  HIIIB H I H b  H I H b  
H T  H T  H T  H T  

HM HM HM H~I 
H T e  H T e  H T e  H T e  
H T  K T  H T  / I T  

H H H 
HTO H T e  H T e  

K H H 
e B  e B  e B  

IO IO  
HIIII~ H I I I ~  H I H b  IIII IB I I I I Ib  HIIIb 
H T  H T  H T  H T  H T  H T  
HM H M  H M  I IM H M  HM 
H T O  I~ITe H T e  H T e  H T e  HT~  
H T  ~ T  H T  H T  H T  H T  

H B B H H H~B 

H T e  B T ( ~  L T e  H T e  H T e  H T 0  ~BTe 

H J I  H J I  HYI H J I  H H  HJI  
H T i a  H J I a  H J I a  H J I a  H J I a  H J I a  
H J IO  H J I O  H J I O  I I J IO  H J I O  H J I 0  
H J i l l  H X I H  H J I H  H J I H  H~IH  H J i l l  

H H H H 
H B H B  H B  H B  H B  HB 
H B I I I H  H B I I I H  H B I H H  H B I H H  HBI I IH  HBIHH 



R° List 2 Verbs, continued 

f j  
Class 59 

f - - - - I  
60 61 62 63 64 65 66 67 68 

pf ls 
2s 
3s 
lp 
2p 
3p 

ip 2s 
2p 

ps #s 
Cs 
VS 

P 

pr g 

ps g 

Class 

inf 

pf ls 
2s 
3s 
lp 
2p 
3p 

ip 2s 
2p 

ps t~s 
Cs 
vS 

P 

pr g 

ps g 

]4Tb HTto HTI~ HTB 

10 10 IO tO 

H H I ~  HIIIB HHIB HHIB HIHB 

H T  H T  H T  H T  HT 
HM HM Hid HM HM 

H T e  H T e  IITO H T e  t I T e  

kiT H T  H T  H T  H T  

BTe LTe rite i~iTe 

H ~  H S  HJI  HJI  

H J I a  H J I ~  H J I ~  H J ~  

HJIO HFiO HJIO HJIO 

H J I H  H J i H  H J I H  HJIH 

H!F~, t t T L  H T b  I ITb  

IO ~O IO 

HIll5 H[HB HHIB HIHB Hi[IB 

}IT H T  HT H T  }IT 

HM iIM HM HM HM 
t I T e  H T e  H T e  H T e  H T e  

~iT fiT HT HT HT 

i;iTe i : iTe 

ItJI HJI  HJI  I4JI 

I IJI~ H J I a  H j I ~  HJI3, 

HJIO HJIO HJIO HJIO 

H~IH HJIH H J I H  HJIH 

H H H H 

H B  H B  H B  H B  H B  l IB l IB  HB 
HBIIIH HBIIIH HBII IH HBIIIH H BIIIH HBIIIH H B [ H H  HBIHH 

69 70 71 72 73 74 7:5 76 77 78 79 80 

HTB IITB 

m m y y y 
H n l B  HIIIB H m B  H m B  l a l n b  ~ l m b  t I m I ,  H m B  t l t t l b  

H T  H T  H T  HT HT H T  HT IIT lIT 

HM HM HM HM HM HM HM HM HM HM HM 
H T e  I I T e  t I T e  H T e  H T e  H T e  H T e  H T e  H T e  I t T e  H T e  

ST TIT ST ST ST HT aT aT ~T 

H H H II H H 
H T e  H T e  H T e  H T e  H T e  H T e  

HJI  

H J l a  

HJIO 

tI~IH 

e B  e B  e B  e B  e B  H B  
HBIIIH 

IO 
H I H b  

H T  

HM 

H T e  

H T  

H 
H T e  

HJI  

HJI& 

HJIO 

H J I H  

H B  
HBIIIH 

Class  81 82 83 84 85 86 87 88 89 

inf 

pf l s  
2s 
3s 
lp  
2p 
3p 

ip 2s 
2p 

ps ~s 
~s 
vS 

P 

p r  g 

p s  g 

HTB HTB HTB HTB HTB 

Y Y Y Y Y Y 
HIIIB HIIIB HIIIB HIIIB HIIIB HII]B 

H T  I~T IIT H T  H T  H T  HT HT H T  

HM HM ElM HM HM HM 

H T e  t I T e  H T e  H T e  l l T e  I ITe  
a T  a T  a T  a T  a T  ~ T  a T  H T  a T  

II~B B B tt~B H H 
H T e ~ b T e  B T e  t ,  T e  H T e , B T e  H T e  H T e  

H ~  H ~  H ~  H ~  H ~  

H ~ a  H ~ a  H ~ a  H ~ a  H ~ a  
H ~ O  H ~ O  H ~ O  H ~ O  H ~ O  
H ~ H  H ~ H  H ~ H  H ~ H  H ~ H  

a a 

H B  H B  I tB  H B  H B  
'HBII]H H B I H H  H B I H H  H B I H H  H B H I H  

459 



It .  List 2 Verbs, continued 

Class 90 91 92 93 94 95 96 97 98 99 

inf 

pf Is 
2s 
3s 
lp  
2p 
3p 

ip 2s 
2p 

ps t~s 
Cs 
vS 

p 

pr g 

ps g 

Class 

inf 

pf ls  
2s 
3s 
lp 
2p 
3p 

ip 2s 
2p 

ps ~s 
¢s 
V8 

p 

pr g 

ps g 

H T b  I i T B  HTI) IITI* IITIL ~ITI) I, IT [) FITL 

~IO IoIo eio elo 

HT H T  IIT HT 

tVI" [I~T 5IT f iT  

e~ e~ e~ e~i eft 

HJI H J i  IIJI IIJI HJI  [idI HJI  HJI  

HJIt~ H J i b  HJItl, HJ-ItL HJII~ H J i b  H J i a  IIJP& 

[iJIO HJIO HJIO IIJIO H ~ O  II.HO IIJlO HJIO 

I I ~ H  II.JIH IIJIH HJIII  H 6~I I,[ gg I I l  H.TIII H J I H  

H B  LIB t'IB IIB HB HB t'IB [I l l  

H BIIIEI IIBIIIt l  IIB[IIII LIBIiIH IIBiII t I  I4 B IiII~I I4BIII[I }IBIiIt l  
e B  

100 101 102 103 104 105 106 107 108 109 

e M  OIO OIO y 

e l l l b  e I I Ib  
e T  

T b  T b  T b  H 

tO 

e w  e T  

e M  

e T e  

mT yT 

emL off off 
ttTO 

0 
JI& 

JIO JIO 

JIt'I 
JIO 

e B  e B  B B Oil  

BI.I.I K BII/If 

I. List  1 Verb Pat te rns  

Class X l  X2  X 3  X 4  X5 X 6  X 7  X 8  X 9  X l 0  X l l  

inf 

pr ls 
2s 
3s 
lp  
2p 
3p 

ip 2s 
2p 

ps ~s 
Cs 
~S 
p 

pr g 
ps g 

X 

X 

X 
X 

460 



A. Nouns 

Pattern 

gs 
ds 
asi 
ftS~ 

is 
ls 

np 
gP 
dp 
api 
ap~t 
ip 
lp 

1 2 

M O R P H O L O G I C A L  C L A S S I F I C A T I O N  

APPENDIX 4. List 2 Usage Patter.ns 

4 

X 

X 

I 5 6 

X X 

X 

X X 

X X 

._I 14 

X X 

15 

x 

x 

xl 

I 

i 

X , 

~ L 
X 

I 
, I 

461 

~3 

X 

X 

B. Verbs 

Pattern 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 15 

inf x x 

pf ls 
2s 
3s 
lp 
2p 
3p 

ip 2s 
2p 

ps ~s 
Cs 
PS 

p 

pr g 
ps g 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X X 

X 
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L E R O Y  F .  M E Y E R S  

C. Adjec t ive s  

P a t t e r n  1 2 3 

L~ ns x 
gs x 
ds x 
asi 
a s a  

is 
ls 

Lq~ ns 
gs 
ds 
as 
is 
ls 

Lv ns 
gs x 
ds x 
~S  

is 
ls 

L np 
gP 
dp 
api 
apa 
ip 
lp 

S . s  

S 

p 

I 

C 

K 

4 5 6 7 8 9 I0 11 12 13 14 L 

X 

X 

X X 

X X  

X 

X 

X 

X 

X X 

X 

X X 

X X 

X X 

X X 

16 

X 

17 18 

X 

X 

X 

19 20 21 25 25 27 i 28 

X 

X X 

X X X 

X X 

X X 
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APPENDIX 5. Examples of Classification 
~ .  Nouns 

See Section 6 for the classification of the sample nouns with canonical forms ~ p o  and 

K¢- Verbs 

Canonical form: BLITB 

FCrms Stems: BBI- BY~- EC- CY- B Y ~ Y q -  

inf 6~T~ T~ 

pf ls 
2s 
3s 
lp 
2p 
3p 

ip 2s 
2p 

ps/us 

Cs 
~8 

P 

6yay 
5y~em~ 
5y~eT;eCTL 
5y~eM 
5y~eTe 
6y~yT;eCTb, CyT~ 

6yas 
6y~Te 

6HJI 
6~na 
6BIJIO 

~BIJII4 

ps g 6~B 
6HBmH 

JI 

J I a  

JIO 

JIH 

B 

BmH 

Y 
emB 

eT  TB 

eM 

eTe 
y T  TB TB 

BTe 

Classes: Vpn Vpn Vin Vin Vin 
35 22 X4 X5 X10 

Note: The forms of 6HT~, are distributed between the aspects purely for convenience in 
,cliassifying. Since the future forms of 6LITt, are simple, we assign all nonpresent forms to the 
perfective aspect and all present forms to the imperfective aspect. There is no need for other 
evding to take care of the anomalous present forms. 

O.  Adverbs 
Canonical form : BBICTPO 
FormJ'positive : 6~cTpo 

~comparative: 6~eTpee 
Stem: BBICTP- 
Class: Dp2 
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D.  Adject ives  

Canonical form : HOJIHI:,I~I 

Forms  Stems : HO,TIH- HOJIOH- 

L ~  DS 

gs 
ds 
asi 
asa 
is 
ls 

L~ ns 
gs 
ds 
a s  

is 

ls 

L v  n s  

gs 
ds 
as 
is 
ls 

L np 

gP 
dp 
api 
apa 
ip 
lp 

S~ s 
~ s  
v S 

p 

C 

K 

l~O~HLtfi 
IIOYIHOFO 

II()JIHOMy 

II0 JIH t,IIYl 

lIl0JIfIOI~0 

IIO~tIbIM 

IIIOJIHOM 

HOJIHaH 

H 0 ~ H 0 ~  

H 0 ~ H 0 ~  

H O n H y ~  

HO~HO~ 

HO~HOR) 

nO~HO~ 

H 0 ~ H 0 e  

I I0~ t IOP0  

~O~HOMy 

HO~HOe 

IIO~HHM 

~O~HOM 

H 0 ~ H M e  

H 0 ~ H ~ X  

H 0 ~ H ~ M  

I I 0 ~ H ~ e  

H 0 ~ H H X  

H 0 ~ H ~ M ~  

~ 0 ~ H ~ X  

H 0 ~ 0 H  

H 0 ~ H a  

H 0 ~ H 0  

H 0 ~ t I H  

n o ~ H e e  

OFO 

oMy 

OPO 

OM 

a H  

o~ 
oi~ 
yio 
off  

o i o  

oil 

o e  

o r o  

OMy 

o e  

LIM 

OM 

i , i e  

i~IX 

~IM 

h i e  

~ ix  

I:.IMII 

I;.IX 

a 

o 

H 

e e  

c f  i i o z i H o -  o -  

Classes JpSLC J p  
1 X1 
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D. Adieetivcs conlinued 

465 

Canonical form: BECB 

a 
Forms B- BC- 0 BCEX-  BCE~ [-  

L~ ns 
gs 
ds 

a s a  

is 
ls 

L $  IIS 

gs 
ds 
a s  

is 

Is 

Ly 11s 

gs 
ds 
a s  

is 
Is 

Stems: 

. . . .  I . . . . . . . . . . . .  

Beeb 

BCeFO 

BceMy 

Beeb 

BCeFO 

BceM 

BCeM 

BC~I 

Bcell 
Bcei i  

BCIO 

Bcei i  

BcetO 

Bceit 

Bce 

BceFo 

BCeMy 

Bce 

BCeM 

BceM 

e* 

e* 

L np Bce 
gp Bcex 
dp RceM 
api ~ce 
apa Bcex 
ip BCeMH 
lp Bcex 

S, I, C and  K forms do not  exist. 

cf I ~ce- 

e r o  

e ~Iy 

e r o  

CM 

e~l 
eli 
to 

eli 
eto 

eit 

e 

e r o  

eMy 
e 
eM 
eM 

eM 

e 

B* 

e -  

Classes: j p  JpL Jp JP JP 
X4* 14 X9* X6 X8 

and XS* and X7 

* The s tar red  entries belong in list la  because they  have an apparent  re- 

flexive en t ry  which is not  a t rue one. 
Several entr ies  in list 1 require two classes because no single pa t t e rn  can 

accommodate  all of their  uses. 
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E. Examples  of Classification for Each Class 

List 2 Masculine Nouns I I List 2 Feminine Nouns 

Stem Example Canonical Form Class Stem Example Canonical Form 

atlYY JII, I t.I aH- aHPJqIlqaHIIH l 

TCJIIIT - TcJIeHOI¢ 2 

Bec-  BeC~ 3 
3apo  [[i,iiii- 3apo~l,i, tIn 4 

J Iy~ -  ~Iy'~ 5 

ÂlpI43HaE- IIpIlSH~l¢ 6 

;IOnTOp- ,amCTOp 7 

TOM- TOM 

~a~oH- sa~;OH 9 

KyaHeR-  ~ y a H e ~  10 

p a 8 -  p a n  11 

Mecma-  MeCHn~ 12 

0TII- OTeI~ 14 

y r a -  yro...i 15 
rWcn- ~yeoK 16 
TeneHR-  T e n e u o n  17 
~JmH- ~anH (s) 18 
Myra- ~aya¢ 19 
IIyT- 11yTI~ ~) 

6yJlH- 6yJ~HII 21 

~:a~u~- rearm (p) 22 
;~pya~- ,~pyr 23 
yHI4TeJi - y~HTenI. ,  24 

~ x p -  ~nnxp~ 25 
h o p s -  ~¢ope~  26 
c a y u a -  c a y ~ a ~  27 
1~pa- ~pai¢ 28 
pyre- pyqei¢ 29 
I~H~3 - IgHIISb 30 

I~:pHTep - EpHTepgf~ 31 

Mym~HH- MyX~qHua 32 
;r~e/Iymn- ~le~ym~a 33 
mHOm - mHoma 34 

~ I ~ -  7 ~ s ~  35 

cy~I~-  c y ~ m  36 

OTB- OTBeT 37 

~ s a -  ~S~OM 38 
o6~- o6~eM 39 
npe~e- npe~ea 40 

c a -  cno~i 41 

R- KHT 42 

p y u -  p y q e ~  43 

Mya- Mysei i  44 

cyJ I -  c y ~  45 

CyTI{- CyTId~ 

OBII- OB~a 

cyTILS- c y ~ 6 a  
Tpy6- wpy6a 
Mall- Ma~a  

T a 6 n u ~ -  Ta63tliili[a 

3 g ~ a q -  ~4a~aqa 

Me~K- Me;Ka 

tqHIIP- 14HIIPa 

KSIeTK- l¢.Jle TI.; a 

c T p y -  c T p y ~  

rleTJI- IICTJI$I 

He,sear- HeAena 

J Im6B-  n m 6 0 B L  

p~t~- p o m i ,  

MaTep-  l~I~WI) 

Apo6- ;Ipo6b 
~eCT- qeCTl~ 

p e n -  p e q ~  

~IO6OB- 2IIO6OBt, 

,JIINH- JIHHH~I 

]diP- HPJIa 

IIOM- noMeTa 

T- TeM~ 

CTaT- C TaTI~5-I 

u,~- ~ e ~  
C - cIlJIa 
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List 2 Neuter Nouns List 1 Nouns 

Canonical Class Full Word Cammical 
Class Stem Example Form Example Form 

1 3BOH- 3BeHO 

2 R6ao ~{- ~ 5  a o ~<o 

3 o~iq - oRI~O 

4 oSaaI~- oS.rm~m 
5 ~AP- mtpo 
6 ROJIBU,- t;O:IbKO 

7 J iHK- .~Illtl,0 

8 MeCT- MeCTO 

9 i~pe~leH - Bpe~I~{ 
10 icaa,~Sm~- f~.xaa6 mile 
11 cepRt,- eep~u~e 
12 ym- yxo 
13 ~oae~- r~oaeHo (p) 
14 Ima- r~o:Ie 
15 pymr~- pyai~e 
16 I I J I a T b -  [ K l a T b e  

17 3Benb- 3neHO 

18 ~ BH~.tc~eH- 7~Bm.KeH~e 
19 ~ I C -  q ~ I c a o  

20 ,re- Te~[o 

21 ~tpa~- npaBa,~o 
22 peru- peme~o 
23 pyre- pym~e 

X 1  oTert~/0 OTel( 

X2 yro /a  yroa 
X3 6o'rmum/0 50TmmI~ 
X 4  eOJU~/aT CO.TtRaT 

X5 rmperie/aa nepeuea 
X6 Kp/aa npait 
X7 op/aa ope~rr 
X8 cayu/a~i cay~mfi 
X 9  HeH.tLTe/JIH Hclia're~r[ b 

XI0 ae,rlr~t Te/JI i.t ;.~eJt wrea ~, 
X l l  5yn/R 5ym~a 
X12 ;~pya/efi ~pyr 
X13 iOHO/Um mnoma 
X14 np~/eMy nt)He~t 
XI5 aHTb/e awr~,e 
X16 0/Bma Bourn 
X17 ae /an  ae:l~, 
X18 CTp/yIo c'rpyia 
X19 ua/m* ~mti 
X20 ml~/y* Bn~ 
X21 t~pa/Io* npaii 
X22 npa/m npait 
X23 Ba~/y Bn~ 

* Older classification system only. The dative form is in list 2 in tile newer 
system, unless the whole word form is put into list la. 
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E. Examples  of Classification For  Each  Class, continued 

List 2 Adjectives 

Stem Canonical Form Class Stem Canonical Form Class Example Example 

1 H3BeCTH- I43 B~CTHLIIl 

2 6blcTp-  5BICTpSI~I 

3 BeTp~H- BeTp~IHhI~, 

~eTpauoi~ 
4 IIp$~M - HpKMOI,~ 

5 ~ipm,:aa~H- np~i~JIa~Ho~ 
6 60.yH~III- 60~IMIIOtt 
7 naox-  . a o x o ~  
8 3aBO~CH- BaBo~ct~Hi~ b 

aaBo~eRofi  

9 m,icm¢- BI~IeO t~Hil 
10 KpaTI~- npawI~il  
11 OT-~ O]~H- 0TOT~ O~ItH 

12 CaM- cam 

13 "r- TOT 
14 t~c- nec~ 
15 xopom- xopom~il 
16 enem- cBem~ii 
17 o6m- o6mrail 
18 6onE, m-,  6oa~mi~i~, 

a y m n -  ayqmtti t  

19 non;m- rma;~H~il 
20 MHOFO- MHOFO- 

-(~TOpHH- -CTOpOHHHI~I 

21 CHH- CtIHHI~ 

22 ~cKpeHH- ~c ~:peHH~ii 
23 MO-, q~-, MOil, qefi, 

wpewh- 'rpew~il 
24 HalII- IIalII 

25 c- celt 

27 IIHOTOHOB- HBIOTOHOB 
28 cecTpHH- CecTpHH 
29 IIymI~nH- IIymKnH 
30 Hc*~oH- HcKon 
31 Tpew- wpewm~ 
32 q-  ~eil 
33 M - MO~ 

34 Ten- TeIIJIbIil 
35 Tm~e - TYI~I~e JI bIl~ 
36 M- MHJIbIil 
37 C- CaM 

List 1 Adjectives List 2 Adverbs 

Class Full Word Canonical Form Class S t e m  Canonical Form Example Example 

X1 uOaOH/O noanbm 
X2 ae r , i / e  aerKHii (e) 
X3 n o a / o r o  noaor•ii 
X4 ~o'r/0 Ton 
X5 TOT/0 rOT 
X6 r e x / f  ,rot 
X7 Te x /0  TOT 

X8 ~'e~/H ~oT 
X9 0 / s / c a  ~ec~ 

X10 xopo/mH xopoumil 
X l l  ua /mrI  Ham 
X12 aa /mH Ham 

1 xopom-  xopomo 
2 6~cTp- 6~cTpo 
3 He.pertH- nc~peHHO, 

HcnpeHHe 
4 6On- 6oaee 
5 n y ~ -  ny~e 
6 ~ y ~ m -  a y ~ m e ( c )  
7 ~oH~qecn- nOHnqecn~ 
8 Ten- TeH~O 
9 M- MH~O 
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List 2 Verbs 

Class S I em Exampl e Canonical Form 

i BblTCti- BIKTeKB 
BJle ,~- B:Ie~Ib 

3 6epe~-  6epe~t5 
4 3'iO2~ - MO~IB 
5 7in-  7~aBaTl3 
@ OCIly- OCHOBaTB 
7 ;ie~CTBy- 71~OI~CTBOBaTb 
8 B:I,'¢/Ie- BJIa~IeTI, 
9 c;te.~a- c;(eaaT~ 

10 no~o.~c6a-* rlOI¢o,rm6aTbc }~ 
11 ~-:oae6a-* ~oaeSaT~ca 
12 5ep- 6paTI~ 
13 Be)t-  BeCTII 
14 oum6-* O[l/I,I5 I, ITt, C ~ 
15 Bea- BeaTg 
16 BHeC- IlHeCTII 
17 BBe;[- BBeCTH 
18 paCT- p a c T l l  
19 ~epu- ~epHyT~ 
20 i~lR- HC{¢a,r b 
21 pe~,~- peaaTb 
22 6y2~- 6kiTh 
23 e;~- eXaTb 
21 , m r -  0IeHB 
25 6er -  6emaTb 
26 ~¢r- m e ~  
~7 B JIG t¢. - Bg[eHb 
28 MOF- MOqb 
29 BblTeI't- B b I T ~ l b  
~0 BO3IIlIH- BO3HIII4HyTB 
:[l I l l -  HJ[TII 
32 l l p e ~ l I o ~ t -  r l p e R n o u e c T b  
33 Be- BecTg 
34 no}iBeprny- Ho;i~eprnyTs 
35 6pa- 6paTh 
36 y n a -  yIIaCTb 
37 ~a- na¢~ 
38 ~aBa- J:laBaTb 
39 y~laBa-* yAa~aT~Cg 
40 HMe-* IIMeTI~Cg 
41 ~c~epna-* HcqepuaTSCg 
42 noTpeSy- IIOTpe6OBaTB 
43 TpeSy- Tpe6oBaTB 
44 cBe~- CBeCTII 
45 npocTp- npocTepeT~ 
46 ;.m~[- ~aTt~ 
47 c~eA- c%ecTt, 
48 e~- eCT~, 
49 m~a- BYU(eTb 
50 Tepn- TepneTs 
51 CMOTp- CMOTpeTb 
52 I'OH- PttaTB 
53 ro~op-  ron0pnT~ 
54 Bep- ~ep~ITI, 
55 POTOB- POTOB~ITt~ 
56 BO~_~- BO~IT~  
57 aa~¢pen- a a F O e n ~  
58 BblCTaB- BblCTaBHTI~ 
59 B c T p e T -  BcTpeTt lTS 
60 naMep- ~alep~T5 
61 
62 3aH~e- 3ai~gle ItTI~ 
63 HaCTO- tIgC TO2ITI~ 

List 2 Verbs contim*ed 

Class Stem Example Canonical Form 

()4 CTO- CTOf{Tb 
65 c'rpo- CTpO~:rb 
()~ (',TO- CTOIITb 
67 
68 noHaAo6- nova;mSwrt, 
69 XouoaH- ~l,o i]oJitt iIT b 
70 norou-  EopHa'rb 
71 oSoap- o6oape'rb 
72 IIoTepu- noTepI~eTb 
73 aaxoT- 3axOTeTi, 
74 XOT- xoTeTb 
75 aaBH/(-  aamuJ.e ' rb  
76 n36e:.a- uaSe;iCa'rb 
77 6e;t¢- 6e:i~ari, 
7 g C gl BI [II- e JI b[ II I a:i' b 
79 coAepm- eo;tep~,~;aT~, 
80 c;;1y~K- e;~ly~-~ nTb 
8l I¢opq- i<opmrrl, 
82 MHOTIt-  MIi())HIITI, 
83 a~laq- 3HtttttlTb 
84 ynopaAo,1- yuopmtOUnT1, 
85 B F.5I IO t l"  BH .;I IO H HT t, 
86 m,Iaepa¢- BbIAep~'KaTb 
87 HaRJiea¢- uaA,;'Ie~.~¢a T l, 
88 o6c'ro- O6CTOWr~, 
89 co;mpa¢-* eo~el:)~t~aT boa 
90 rpam,1~- PpaHHqWrb 
91 Hapym- napymwlb 
92 CBO~-* C~l();uvr bea 
93 6alia-* i~JIHaHTbCiI 
94 m- }KHTb 
95 6-  5n'r~, 
96 ;m6- ;m6H'r~, 
97 paa6- paa6nT~, 
98 aaR:i - art H.rlt~HTL 
99 Baa;(- us[ajxe'r~, 

100 0 eCTb 
101 n-  ue'rl, 
102 nblCTp- Ublc'rpowvb 
103 XOq- xo'reTt, 
104 npocTepe- npoeTepeTf, 
105 H~7~aema- Ha;~ztey~¢a'rf. 
106 He;~ocTa- ~e2tocTaTb 
107 IIcqea- nc~manywf, 
108 rio,r1- HO..rIOT~ 
109 B~IpacT- m,lpacTn 

List 1 Verbs 

Class Full Word Example Canonical Form 

X1 Bom/y noxn'rb 
X2 7~am/b ~mTt, 
X3 7taCT/0 ~aw~ 
X4 ec/wb 5bITb 
X5 cy/Tl, 6~,m, 
X6 SCTpe/Tb BcTpeTUT~, 
X7 ~Io6e/~Te 2~O6RTb 
X8 Mo~/b MOqb 
X 9  i i i e / J I  H]~TH 

X10 6Jiym~i/ag 5JIya¢~iaTb 
X l l  Bome~t/tu~ BO~TIf 



F. Example of Glossary Arrangement 
As illustrations of the method of associating stems and endings for input  word forms, we 

analyze several word forms having the richly homographic stem non-. I t  is assumed that ot~r 
glossary contains all words having this stem found in [1] and tha t  no word form occurs in 

list la. 
For reference, we first list these words by canonical form, in alphabetical order, together 

with their  translations, stems and morphological classifications. 
Several assumptions are made about the existence of forms. First ,  it is assumed that  perfe¢. 

t i re  verbs, like ~ o ~ a ~ , ,  ~mzran'r~en, i~o:~uw~, ~msrwrse~, have no present  gerund and no present 
participles (active or passive). Second, it is assumed tha t  reflexive verbs, like r~om~se% 
have no passive participles. Third,  it is assumed tha t  all nouns have plural forms. Fourth, it is 
assumed tha t  the adjectives rmaeBoit and rm.nOBOii have no short  forms. Fif th ,  it is assumed that 
the adjectives rroaor~li and nos~s~ have short  forms, comparative short  forms and correspond. 
inn adverbs in the positive and comparative degrees. Sixth, it is assumed tha t  the glossary 
contains no proper names, not even tha t  of the famous mathemat ic ian  I I o a ~ ,  or Horn  (Pdlya). 
Seventh, it is assumed tha t  the verbs noo~oTs and uoaoT~,en have no present  gerunds. 

I [OJ I  " s e x '  ' 

no- N u i 40 
uo.n- N u i 9 

n o J t  * e f l o o r "  

no- N ~ i 40 
~ma- N ~ i 9 
~o~/y N ~ i X22 
(special locative) 

n o ~ a  "tail  (of a coat)"  
~m- N ¢ i 24 
rm~- N ¢ i 5 

~o~m '~field" 
non-  N v i 14 

l lO  JIeB~l, T b  ~ ' h u n t  ' ' 

rm.n/m,o V i n X1 
uoae~a- V i n 35 
uoam- V i n 7 

H O ~ e T  "fl ight"  
uo~- N ~ i 37 
no,neT- N ~ i 9 

H O ~ H B  "water ing"  
nO~/HB N ~ i X2 
n O n . B -  N ~ i 9 

rm~rma "glaze"  
~Oa/HB N ~ i X l l  
~OnZB- N q5 i 5 

nO~lTMii "wate red"  
~Oa/~iT J p X1 
ima~T- J p LS 2 

I IOJII4TI~ ' ' w a t e r  ' ~ 

noJ~- V p n 96 
noae/iiTe V p n X7 
r~o~-  V p n 5 

HO~HTLCg "be watered"  
rm~-* V p r 96 
none/riTe* V p r X7 
nosm-* V p r 5 

rmJm "polo" 
rm/~o N ~ i XI5 

I IOdIO "hol lowly"  
uo /ao  D p 
noa /ee  D e 

UO~OBa "chaff"  
i ioa /os  N 4~ i X l l  
noJIOB- N ,~ i 5 

~o~or~li " s l an t ing"  
~o~/oro J p X3 
~ro~or- J p LS 9 
uo~o~ /e  J c X2 

noaoro  "s lan t ing ly"  
noa /o ro  D p 
n o a o ~ / e  D c 

HOJIOM " f r ac tu re"  
non-  N ~ i 38 
no~oM- N ~ i 9 

rmaOTt, "weed"  
~o/sm V i n X6 
no~- V i n 108 
~oao-  V i n 35 

noaoT~cn "be weeded" 
non-* V i r 42 
noao-* V i r 35 
(third person only) 

I I O -  

I I O J I  - 

"hol low" 
g p S 35 
J p LSC2 

470 



Next we list the i tems wi th  stein noa -  which go into list 1. 

noJi/ee 
IIOJI/IIB 

HOJI/IIT 
noJI/OB 
llOJI/0l?O 

no~ /y  
IlOdl/lOIO 

Next we list  the i tems with stem 
~peeeh and subdivision thereof.  

D c (noao, adverb) 
N ~ i X2 (~mauu) 
N 6 i X l l  (Homma) 
J p X1 (IIoaH~m'i) 
N ¢ i X l l  (rmzmna) 
D p (no:taro) 
J p X3 (1IoaorrI~) 
N t t  i X22 (noa, "floor") 
V i n X1 (rm~ena¢~) 

non-  which go into list 2. The list is arranged by  p a r t  of 

n o J i  - V p n 96 (no.troTS) 
V p r 96 (nOaHT~,Ca) 
V i n 108 (uozloTi,) 
V i r 42 (go:IoTi, eg) 
J p LSC 2 (IIoaLIit) 
N g i 9 (IIosL "sex") 
N ~ i 9 (noJI, "floor") 
N t~ i 37 (noaeT) 
N ~ i 38 (noaoM) 
N ¢ i 5 (nosm) 
N v i 14 (none) 

Altogether, 43 different endings may  be split  from word forms with the stem uoa-.  Of these,  
six belong to three canonical forms each (not distinguishing between the two nouns noJ~) : 

e ,  aB, OB, OI'0, OM, t,1. 

Thirteen belong to two canonical  forms each: 
aM, aM!hi, ax, ee, ei~*, eM~ eT*~ eTe, oil, oMy, olo, y~ to. 

Twenty4our endings belong to one canonical fornl each: 
a,B 1 etuBt HBIIiH*~ tIJI*, HJIa*~ HJ'IH*~ HJIO*~ HT~ ItTe, HTB*, oe, ylo, ~ie, hilt, I,IM, LIMH~ bIX~ t, IO*~ 

IOT, IOIO~ 5[~ ~M t $IMH, ~X. 
(The endings marked  with an  asterisk are also used with one reflexive form.) Because of the 
nature of our spl i t t ing process, the four endings 0, -a, -u, -o can never by split off from a word 
form to give a stem ending in -~- like non-.  

As an example of the way tha t  our glossary is used, suppose tha t  the word form no.non is 
encountered in text .  The spl i t t ing process recognizes tha t  the word form has the ending -ore 
and the nonreflexive stem noJi-. (The spl i t t ing process must  be done here, since it is assumed 
tMt this word form is not  in list la.)  The dict ionary search through list lh  finds the use of the 
word form as the  geni t ive plural  of noJioBa. (The list lb  search requires only tha t  the ending 
be explicitly listed in the  glossary. Hence the  word forms in list lb  with different endings are 
passed over.) Then  list 2 is searched. Each i tem in list 2 is tested to see if the  ending -oB is 
compatible with  it. Here compat ibi l i ty  is found only as the past  gerund of iioJto2~ and as the 
genitive plural  of the  two nouns iio~. Thus, four uses ("temporary choices") are found for this  
text occurrence. 

tb:CmVED MARCH 3, 1965 
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