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Absiract . Inlinguistie work, morphology is the study of the rules by which words undergo
ghanges in form, Morphologieal elassification is the systematic organization of these rules.
A detailed account of the morphological classifieation for Russian is given as used in the Na-
tional Bureau of Standards project on the mechanical translation of Russian into English.
The account ineludes the heuristic reasoning from which the elassification system evolved, as
well as complete elassification tables, a description of the method of their construetion, and
gonme examples of their uss,

L Introduction

In an earlier publication [7] describing the work done by the mechanieal transla-
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 farget 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 & Russian source
word are determined mechanically. This portion of the NBS translating routine has
been completely coded and has been operating successtully for several years on the
IBM 7094 computer and its predecessors (7090 and 704).
~ Russian words may be classified for morphological purposes into two principal
types:

{a) uninflectable: prepositions, conjunctions, particles, interjections, eertain ad-
verbs; and

{b) inflectable: verbs, nouns, pronouns, numerals, adjectives, participles, other
adverbs.

Tn Russian, inflectable words have many forms, mostly ditfering in only the last
few letters. These forms differ in only certain easily established ways in their trans-
lations and grammatical uses. For example, the imperfective verb aurare and its

This report is one of a series deseribing the present state of the National Bureau of Standards
mechanical translation projeet. The report is devoted entirely to the morphological classifica-
tion scheme used in the NBS glossary. Subsequent reports will describe the glossary arrange-

Ient and various details of the translation program.
" Most of the classifieation 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.
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participles have altogether seventy-five differently spelled forms. A full oy
dictionary which lists all of these forms as separate entries is extremely wastefy] ¢
machine storage space and consequently of lookup time during a machine ruy, (A
dietionary of nontrivial size must be stored in the low speed memory (tape) of t)
computer and must be searched serially. The search time is approximately propoe.
tional to the number of entries.)

A conondeal-form dietionary (or principal form dictionary) of the type made fy
human beings s difficult to construct for mechanical use, since there is no simple
way to detcrmine the canonical form of & word, or even its part of speech, if sompe
form of the word is given in text. Context often helps the human reader to predie
which part of speech to expect, and even which case, mood, tense, number, person,
gender, degree, ete., 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 eertain preceding or following words have been identified, but thig
would already involve the syntactic and possibly semantic analysis of the remaining
text.

In fact, & 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 canonical form, The second part of the process ean be eliminated if a stem dictionary
is used. The stem of a word is the portion remaining after all infleetional markers
(in Russian, endings) have been removed. A morphological clagsification number can
then indicate which endings are apprepriate to 3 given ster. ‘

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 -vs. However, many noun forms also end in
-1, where only -5 is the true ending, the -r- belonging to the irue 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 siem; these need not be
the true ending and the true stem. OGur 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 4
part of speech, even in the inflection of & single canonical form, the same endiag
may have several uses. For example, the ending -o% in many adjectives may be used
1s: ' :

aominative singular masculine (animate or inanimate);
wccusative singular maseuline (inanimate);
renitive, dative, instrumental or locative singnlar 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
Jlass 4, then the ending -o#t has exactly these possibilities. The list of uses is obtained
’y interseeting 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 usein
. given souree sentence is not a matter of morphology but rather of syntax and
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wmanties, and so belongs to another, more difficult part of the translating routine,
that of syntactic integralion, which iz described in 7). ‘

4s g result of these considerations, our dictionary consists of two parts: & full-
jorme dictionary (st 1), consisting of uninflectable words and word forms which
annot be casily put into our classification scheme: and a stemn dictionary (list 2),
consisting of stems and associated morphological eluss numbers, List 1 is divided
ialo two parts, list 1a and list 1b, for easier lookup. Furshermore, there are ending
tables, which list the usage patterns (by number) which may be associated with s
gven ending and class, and a surprisingly short list of these usage patterns. The
dietionary also contains certain tables for use with source words not found in the
dietionary.

3 The (lossary Lookup Process

The process by which cur program identifies oceurrences in texi during a transia-
tion tun congists of several steps. See [7] and [4] for a deseription of the syntactic
tegration scheme, which processes the oceurrences once they have been identified.

First, a Jarge amount of text is read into the machine, either by punched cards or
by an automatic character-recognition device. Occurrences arc separated from each
ather by means of a program which recognizes space marks, punctuation marks and
other conventional clues. Oceurrences which are obviously not words {(such as
punctuation marks, intermixed sequences of letters aud digits, ete.) are indicated
as such. The remaining occurrences, called apparent words, are {irst sorted (for
efficiency) and then looked up individually in our short list 1a, which iz in the high
speed memory of the machine. At present we distinguish neither between aceented
and unaccented letters nor between e and & If un apparent word is not found in ligt
la, then the apparent ending,! which need not be & true ending, is removed auto-
matically from the word, and the remainder, the apparent stem, is broken up into
apparent prefiz(es), apparent root(s) and apparent suffic(es). (Hereafter, the word
“apparent” is amitted except for emphasis.) As an example of the splitling pro-
redure, a comparison with true segmentation for the text words wpamas and enuears
appears below.

Apparent True Apparent and True
Reflexive ending {none) (none) (none)
Ending B :%:4 -5t ~Th
Prefix(es) B- (none) 0=
Suffix{es) ~&TT- -5 -
Root -p- -BpaIL- LG~

{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 1b and 2 intermingled.) If the root is found in this
watalog, then the stem is looked up under the root. The entries for a given stem are

! Bee 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 eng.
ing (list 1b), and those with no explicit ending (list 2), If the stem of the text word i
found, then a search for the apparent ending is made through the section with g,
explicit ending, and then 2 search for the stem alone is made through the seetigy,
with no explicit ending.

If the word is found in list la, or in list 1b alone, then all uses of the word gy
found with the glossary entry. If the stem of the word is found in list 2 only, they
the morphological class information found with the stem entry will determine
whether or not the ending found in the word is appropriate. All uses of the word grs
determined, by a process described later in this report, by inlersecting the informsy.
tion from the stem with that from the ending.

If the word is found in both list 1b and list 2, then all its uses arc obtained by
uniting the information from list 1b 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 case, the lookup process is now complete
for this word,

After all words have heen Jooked up in the glossary, the items are sorted into text
order and the syntactie integration routine is begun.

3. Inflectional Forms

To eclassify a particular word morphologically, it is necessary to know precisely
how to inflect the word. Unfortunately there is no completely aceurate 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 the proper
inflection or spelling of a word, In fact, the same source may even contradict itself!
Our prineipal sources are [1, 2, 3, 8], and 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 imperfective verbs), or future indieative (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 -8, -BINM, Or -mmm,

The first person plural of the future indicative of perfective verbs is also used as an
imperative. _
Participles end adjectives. The canonical form is the nominative singular maseu-
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je form of a given degree it if, exists; olherwise the masculine short singular if it
gxists; or Lhe neuter singular short form. Associated with a given canonieal form ave:

jang forms of the same degree, in six oases, three genders, two numbers, and two animations;
short forms of the same degree, in three genders and two numbers; '
ihe impersonal form of the same degree;?

+he one-word comparative short form (only if the original dégree is positive);

ihe one-word comparative impersonal form® (anly if the original degree is positive];

s theoretical combining form,

Adverbs.  'The canonical form is the normal form for that 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 canonieal form is the nominative singular form if it exists; other-
wise the canonical form is the nominative plural form. Associated with a noun
having singular forms are its forms in six cases and two numbers (even if the noun
i« not customarily used in the plural), and a theoretical combining form. Belonging
io 2 noun not having singular forms are its plural forms in six cases and a theoretical
combining form. If a noun is declined like an adjective (such as mpomspoman or a
family name ending in -os, -ep, or -cxmi), then it is classified as an adjective, and its
ssnonieal form is the nominative singular masculine (unless the word is not used in
the singular).

Pronouns and cardinal numerals. The canonical forn is the first of the following
forms which exists:

peminative singular masculine, nominative singular, nominstive plural, nominative, genitive,
eie.

Relonging to a given canonical form are the forms for all numbers, cases, genders
and animations which exist.

Prepositions, conjunctions, inlerjeclions, particles. For these uninflectable words
the canonical form is the form itself, and no other forms belong to if. Alternate
spellings are considered as separate words.

Hyphenaled 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 mechanieal translation program determines somewhat
ihe format of a stem dietionary (like our List 2) as well as the admissible endings and
stems. If “true” endings are used, then the lookup program may have to attempt to
split & 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 paagera could be split pasae/aa, pasmest/a or pasnea/. The first two splits
vield actual interpretations (from the verb paszers and the noun pasgem); the third

1The impersonal form of an adjective is called by some Russian grammarians “mpenu-
raTeBHOe Hapeume’ [3, pp. 39, 630-632 ] or “maveropusx cocroamus.”
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split is wasted. In many cases moreover, the correct splitting is a matter of taste, 5
in the infinitive secrn. 4

Our program permits only one splitting. We thus have to use a set of AP Paren
endings and apparent stems. Our splitting procedure follows, ‘

Tirst, a zero-order reflexive ending -ern or -en, if any, is removed from g worg
which is to be identified. The reflexive ending nced not be a true one, us in the word
ock. We do not distinguish between the two reflexive ending forms -cw and -, big
merely note their presence or absence. This rarely causes confusion. Sec Sectigy §
for discussion. If a reflexive ending is removed, then the whole word and the event;.
ally resulting stem are called reflexive, otherwise nonreflexive.

Next, a comparison is made to determine the longest possible match betweey g,
entry in our ending table (Appendix 1) and the nonreflexive remainder of the worq,
The largest mateh (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 -os come from noun declensions and -y and
-no from verbal conjugations. We have decided to consider the -u- of all forms of
words like awamme as part of the ending in order to simplify the elassification. Of
course other sets of apparent endings could have heen chosen. These would yield
different splittings in many cases and would require different classifieations. The
appurent ending table grew naturally and is not necessarily optimal. Tt 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
complieating the classification process. The system is adaptable to changes in
Russian spelling. For example, prerevolutionary Russian spelling would require
certain new endings and modifications of old ones such as -aro, -bid, -ie, -uxs. The re-
cently proposed spelling reform of Russian may also cause a slight modification (see
(Mapcerna 24-25 Sept. 1964)). '

Eramples. Here 6 is the null stem or ending, and o star indicates the presence
of an apparent reflexive ending.

Word Stem Ending Reflexive Ending

pasness pasue- -3n

pasfesans pasmue- -JE8 *
JBCTCA a8eT- [4] ®
HOCACEH HOC- - *

HOCHA H- -0 %

eMy ] cemy

0Ch [1] . -0 *

The reflexive endings on wocs and ces are not “true” endings,

5. Criterta for Assignment to List [ 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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() all uninflectable words, such as prepositions, particles, interjections and some
adverbs;

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

(d) all special -y or -0 genitives and locatives on nouns;

(¢) all abbreviations, and all hyphenated prefixes and suffixes used in the forma-
tion of pronouns and indefinite words, such as re., -uusyas, soe-;

(f) all word forms coming from stems to which only one ending can be added
during the full inflection of its canonical form, such as wnras, which is the only
form belonging to the eanonical form wurase and having the stem wue-, since all
other forms of uurars have the apparent stem anra-;

{g) all word forms homographic to word forms already in list la (these are put
into list 1a}, but word torms homographie to word formns in list 1b but not to any
in list 1a are not put into list 1 merely for this reason;

(h) certain other very common words; these are put iuto list La.

Some interesting cases result from the application of these criteria. Suppose that
the glossary includes all forms belonging to the canonieal forms tor, tema and rema.
The genitive plural mem of rema must be put into list 1, since it is the only form of
msaa With the apparent stem -, (The word rex itself is also an adverb or con-
junction, and so belongs in list 1 for that reason also.) If rex (from resa and the
adverb or conjunction) should be put into list 1a, then the genitive plural rem of
rews and the instrumental singular masculine and neuter and the dative plural
ey of ror also belong with it in list 1a. Now most of the forms of rema have the
stem ten-. Two forms, the accusative singular mewy and the genitive plural rew,
have the stem -, If rem ig in list 1a, then there is only one remaining form belonging
to rema with stem 1- which is not already in list 1, and so by rule (f) the form remy
should also go into list 1 (either part). Note that if Tem (from tpma and the adverb
ot conjunction) should be put into list 1b, then the form rex from »or and the forms
e and remy from rema would be left in list 2, since they can be accounted for
there.

6. Ending Arrangemends 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, ete.) and a morphological class number, This clags
number stands for the arrangement of endings which can be added to the stem fo
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 deseribed in Section 3. _

For example, the noun with canonical form sxpo has two stems: anp- aud anep-.
The noun with eanonical form wiemo has three stoms: wmen-, wme-, and =mee~, The
ending arrangements associated with these stems to give the complete declensions
of these canonical forms are listed below together with the full declensions.
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Fuld Decleansion Hal P HIEP.
Case Stugular Plusng Sinzular Plural Fingwlar  Pigegd
Nominative ampio -3 -5,
Cenitive aapia sep /i 8 g
Dative aup/y AR/ B ~8M
Accusative Aaap/o Aap/a -0 -8
Tnstrumental Aap/ om A/ aMu -4 ~BMH
Locative sp/e Anp/ax -8 -ax
Combining Form Aanp/o- -0-
Fill Declension QHCT- THC- ACE.
Case Singular Plural Hugwler  Plurel Sisgular DPlwal Siagiddor Pyt
Nominative une /o0 RELTH TS W -na
Clenilive que/ I quce/ i -1 o
Native wuen/y SHETL A -y -5
Accusative e/ yue/ s TG ~018
Ingtrumental yper/om MO/ 3 -6 -aMu
Locative uRes/e yuesr/ax - -ax
Combining Form TR /0~ -3

(The combining form is used in testing for compound words, It is split by a differet
process. The progran for this has not been writien.)

Blank spaces in the ending arrangeiments indicate the albisence of a form with tha
stem and ending. The reason that both stemns =me- and wies- are needed is that -ze
and -zxa are apparent endings in our list (since thev mree needed in the regular cor-
jugation of verbs), bub -ay, -now, ete. are nol apparent endings in our list (sinee
they are not needed in any regular inflection).

According to the eriteria of Section 5, the forms suep and sween belong in list 1,
since their stems smep- and «wuce- allow only one ending to be added. The rerang
stems anp-, unea- and wme- are pub into list 2. The ster sap- has a “normal”’ declen.
sional arrangement, which we code as Nwi, which indicates a noun, neuter, in-
animate, class 5, However, both wwea- and wme- have “aboormal” patterns. The
stemn une- is assigned to class Nuild which has exactly the proper ending arrange-
ment. At first glanee it would seem that a special class would have to be made up for
ancat-. However because of the character of the splitting process, it is possible to
assign it to the same class as the stem siap-. This is because the forins wweso and wens
obtained by using the endings -0 and -x with the stem wen- would be split in s
different way. In general, if adding an ending to a stem produces a word form which
our routine splits to yield a longer ending (and shorter stem), then it is irrelevant
whether the class to which the first stem belongs ean produce the given word form,
sinee this word form will be considered as belonging to another stem.

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

Verbs. A morphological class number describes the same arrangement of endings
for all stems having this class number. However, the interpretation of the ending
fiePends on the aspect and reflexivity assigned to the sten. The present indicative of
imperfective verbs corresponds to the future indicative of perfective verbs. The
first person plural of the future indieative of perfective verbs is also an imperative
form. The gerund in -a or -a is treated as a past gerund for perfective verbs. Be
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ascive verb fovms are required to end in -cs or -en; nonreflexive verb forms are for-
}Q;«;dden to end thus; all exceptions are put into list 1.

B Participles and adjectives. A morphological class number describes the same
arrangetient of endings, independently of degree, for cach stem having this class
sanmber, except as modified by flags. These flags indieate which species of form are
sound with each stem; long, short, impersonal, comparative shorl, comparative tm-
grsonal, combintng. Adjective stems diﬂ“ermg_ On!y in t-hlS 'ﬁag sysj;em may }'1ave
¢ he same morphological class number, Reflexivity is also indieated, since participles
are classified in the same way as adjectives.

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

Neuns. The morphological elass numbers are assigned separately for the three
genders, but classes differing only in enimation are described by the same numnbers.
“Thus a class number assigned to & masculine noun stem may have an ending arrange-
went which is entirely different from that of the identically numbered class for
ferninine or neuter nouns, Moreover the endings (or even the presence or absence of
endings) for the accusative case may differ according to animation without changing
the class number, A flag indicates the presence of a combining form. Nouns such as
spoussoriman, which are declined like adjectives, have adjective classification num-
bers and are treated as adjectives; their use as a noun (of a specifie gender) is indi-
eated in other ways.

Pranouns and cardinal numbers, These are classified according to type. Those
which follow the adjective declensional pattern are classified in the same way as
sdjectives. All others are put into list 1,

We cannot include all extant ending arrangements in our morphological classifica-
tion system, since their number is enormous, and most of them are rather rare.
However, all ending arrangements appearing for stems in our glossary are ineluded,
a3 well as several additional classes for stems likely to be added if the glossary size
should be increased moderately. Our machine space requirements limit us to eight
bits (256 possibilities) for ¢lass numbers for stems in list 2. "This upper bound is more
than adequate for present purposes, since no class number exceeds 109 at present.
A complete list of our morphological clusses is in Appendix 3, and several 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 doubtful. While we can, and do, make up
morphological class numbers for verb stems which are found only in the third person
for even third person singular), for adjectives which have no short forms and for
verbs which have no present gerunds, we do assume thas every noun, unless used in a
special sense, can be deelined in the plural, even though such use is unlikely for
eerfain nouns. However, we do not deliberately misinflect words merely to put them
o our classification scheme. Yor example, the noun asramasas has the stems
sursmtanun- and arranwan- in the singular and plural, respectively. These stems are
classified as Npal8 and Npal, which give precisely the desired forms, and no more.
Thus we do not have any trouble with the “artificial homography” which plagues
tertain other splitting systems, except as described in the next two paragraphs..

2. The routine for assigning reflexive category to a word form ending in -¢& or -ca
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(for List 1b and list 2 items) does not distinguish between these two endings. Thig i
rarely serious, for while several examples of confusion eaused by this identificatio,
of letter combinations can be found (such as ryes vs. ryen), none have yet beg,
found in our prepared glossary. Any such forms which might be found in jater
additions to the glossary ean be put into list la, where the frue spelling is ygeq
without any separation into stem, ending and reflexive ending. 1

3. As a result of using the same morphological class numbers for reflexive gpgd
nonreflexive verb stems, an “imposgible” past gerund is often introduced for .
flexive verbs, Reflexive verbs allow only -mues, -sumcs Or -usurues 85 past gerupd
ending. Thus, any morphological class which allows -, -ug, -¢3, -08 0 -ner as g pag
gerund ending will be incorrect for reflexive verbs. It is not worthwhile to corrent
this error by means of programming or by assigning different classification numbers
to reflexive verbs, since o word ending in -per OF -pes cannot be a true reflexive form
of any word, and so, if it exists, will be pul into list 1.

7. Uéage Patterns for List 2 Endings

If the stem of & word is found in list 2, ther its morphological class numbers must
be compared with the ending split off from the word to determine the precise uscs
(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 of
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-
lerns (given by number), the modifications given by flags, and the morphological
clags numbers to which the nsage pattern applies. The total number of usage patterns
is quite small. See Appendix 4 for a list of them.

Nouns. A unsage pattern lsts the combinations of ease and number which 2
nounr may have with a given ending, if it belongs to a given morphological elass.
For convenience, the usage patterns are numbered independently for each part of
speech. Thus noun usage 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 numbers 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 patierns which contain more than one use; of these, two are
rarc. 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.

Adjectives(including participles and certain pronouns and numerals). A usage
pattern 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
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and pumber which the ending may have if il is used as a short form ending. The
modifications given by flags indicate the species of form allowed to the ending. In
defermining the exact uses of an adjective form, only those uses which are eamman
to the information from the stem and that from the modification flags of the ending
qasy be used. Only a few usage patterns have more than one flag. Since the im-
p{—;rsonal, comparative short and comparative impersonal forms are described com-
pletely by these descriptions alone, no separate pattern need be made to deseribe
them, and the blank pattern will suffice. Because of the format in which the precise
uses 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
psege pattern numbers. This is because the ease, number, gender and animation
possibilities are staled separately ruther than jointly. Thus the common ending -wi
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 the ending,
The setual 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
eatlier 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
s 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. Az 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 -ou for masculine nouns has the noun usage pattern 10 in classes 5 to L1,
and classes 14 to 18 (all intervals “inclusive”).

8. Usage Paiterns for List I Words

To each item (ie., full word) in list 1 we assign a classificalion 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 ahout 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
number alt list 1 words belonging to inflectable parts of speech, a list of these pat-
terns 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 Ilems

If & 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 “l}n_
glossary” is searched to see if it has an entry for the given final suffix {or no s;u'l'hx.).
and ending, in just the same way that lists 1b and 2 are searched. For oxamplc.e, if
the word asmeSpausecnmu oceurs in text, it will not be found in the glossary, whlf:h,
with few exceptions, does not include words in the international voeabulary which
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can be translated merely by transliterating a portion of the word and adding the
proper termination (and possibly prelix). However, this word has the ending g
and the suffix -sec. A portion of the unglossary devoted to words with the suffix
sreer will have an entry (as in list 2) [or an adjective of class 9, long forms ouly. T,
ending -um is appropriate to this class and flag system. Henee the word will be foyng
in the unglossary. Similarly, the adverb anreSpamsecrn will be found in the seetiog,
of the unglossary devoted to the sufhix -weex, but this time it will be found with the
actual ending -u {as in list 1b).

If a word is found in the unglossary, then it is treated from here on, in nearly 5]
particulars, like a word found in the glossary. Of course, o flag is used to indicate
that the item comes from the unglossary, and the word is tentatively lranslated by
using the stem of the word, less final suffix, plus a termination which is determine?l
by the unglossary entry. For example, the adjectives found with the sullix -uecx use
the suffix -¢, and the adverbs with the suffix -vecx use the sullix -cally. Thus the
translations of asrebpanueckmy and aarebpamsecrm would be “algebrai-c” apd
“gloebrai-cally’ respectively, .

Of course, the use of the unglossary is not foolprool. For example, the noun with
canonical form rom should be put into the regular glossary if it is expected to be
found in text, since ifs forms wom and romy are identical with forms of the pro-
nominal adjective vor, which is essential in any glossary of Russian. As another
example, the indeclinable noun =esrypy will probably be treated, like erpywrypy,
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 vet decided how to treat items which are in neither the glossary nor
the unglossary.

10. Implementaiion of the Classification 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 Veeabulary [51. 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 Voeabulary, 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 eoding sheets a glossary containing every item found in 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 1a and 1b as follows: Words in list 1 which have fewer than seven
letters (and so fit into one machine word of the IBM 704, ete.) are put into Jist 18;
all others are put into list 1b. Furthermore, all adverbs having the same stem 853
list 2 adjective are put into list 2 (instead of ib) in many cases; they may have
classification numbers which yield only one ending. The unglogsary has sever
entries for-list 2 only.
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Third, we have a glossary cousisting of the items found in the first {wo sentences
of [9). This glossary is operating with the machine translation program as p:'esmltly“
constituted. The differences between this glossary and the one de:cribedmin this re-
port do not involve morphological classifieations, but rather other information
needed by the program. This glossary has no words in list 1b. There is a short un-
glossary for list 2 items only.

Acknowledgments.  Many people have participated in the morphological classifi-
eation process and in the preparation of this report. The following have been of
wpeeial help: Luba Ross, Renée Nobinson, Valentina Mouroe,* Owen MeArdle, and
Barbara Cummins. Extremely important has been the help of Ida Rhodes, wh:) ex-
plained to me the requirements of the mechanical translation code, so 'trh:xt the
morphological classification process could be made efficient, and on whose ideas the
mechanieal translation scheme developed at the National Bureau of Standards is
hased.
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APPENDIX 1. Table of Apparent Endings
Reflexive endings: (2)
b ~CHI

Four-letter endings:  {2)
MBI ~HAMH
Three-letter endings: (25)
~3NH -BIIH -CT0 ~GMY -€T¢ -CIGL -UEB -HeH -HEM ~HEK -8 ~HITH ~HT0 -HMH -HTE -HTh -HULL
“HAM -HHX -HTE ~0T0 -0MY -BIMH -bTe -HMH
Two-letter endings:  (43)
-4M =T -uX -8f -5 -e¢ el -eM -eT -¢I0 -HB -Me -HE -HH I -HM ~HT -HX -HI -UA =J8 -5 ~10
0B ~0& =OIf ~OM =00 ~Th -¥T ~yI0 ~HIH ~5I€ -5 ~BIM ~BIX -BIO -I0T ~H0K) =AM ~AT ~50X <A
One-Jetter endings: (12)
-4 -B -¢ -H - «T ~0 -y -BT -L -10 -1
%ero-letter ending: 0
g

The above table lists 83 nonreflexive endings.

APPENDIX 2. Abbreviations Used in Laler Appendices

a  accusative K  comparative imper- r reflexive
C  comparative short sonal S short
¢ comparative L long 8 singular; superlative
o  combining form 1 locative vV wverb
D adverb N  noun X list 1 pattern number
d  dative n  neminative; nonre- g masculine
¢ genitive; gerund flexive v neuter
[ impersonal p  plural; perfective; 4 feminine
i instrumental; inani- positive 1 first (person)
mate; imperfective pf  present or future 2 second (person)
inf infinitive pr present 3  third (person)
i imperative ps  past »  reflexive atem

I adjective
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APPENDIX 8. Marphological Clgssification Numbers
A. List 2 Maseuline Nouns
Class 1 2 3 4 ‘ 3 5 7 8 ? 10 11 12 13 n -
| B A T R D
s g |8 9 il @ i ] # g
s a ia a a a @ a a a a a a
ds Y ¥ v ¥ ¥ b M ¥ v v vy v
asi ¢ ) % 7 ] # 10} 4 ¥
asa a a a a a a i a @ a a a a
is eM oM loM [OM [OM [ OM | OM [ OM eM |eM oM gy
Is e e € [ € [ ¢ ¢ ¢ e c a
np le a B H " u 3 B, Al w Bl bl BI | HI B |5
gp |8 i oB eit et jon |os |oB o8B :op |f es leer log |4p
dp |[am Jam aM AM CaM [ &M |AM |aM [ AM [ 8aM | am | amM | aM | 8M | g
api |e a bl ¥ u " a B, 4 Bl BL BL B M B |1
aps | B @ 0B eif |et o o jos o jop |RA 6B 6B 0B |gp
ip |amz [aMm  [aME | aMU | AME | AME | AR | SMU | AMY | AMY | AT | AME | MU | BWH | gy
Ip ax ax ax ax |ax jax lax jax jax |ax |ax |(aX |axX |ax |gax
cf [ e- e- 0- 0~ 0= 0= e- - €= e- e- |g.
Class| 16 18 19 20 1 2 23 24 25 2 27 28 % i o
ns i 1] » b L it B
g8 ta a a a u o bid A 1A E A a
ds |y v y v u 0 0 v 0 0 0 i
asi ) i b B i i i
asa. | a a a a A 5 A [ A A 5t
ig oM |oM oM eM {em EM [CM |eM eM |eM |eM [eu
ls © e 8 [ H e e e e e e ¢
np g %1 u i 4 " u n n £ H
gp {oB eif |c#t |ef |es et |eit |elt e |es [es |ei
dp 1aMm am | aM {AM {AM |[AM | AM | AM | AM | AM | M
apl | & u u A i1 a " o 24 " H
apa |on et (et lelt {em eff |eit |eit |eB |eB |eB jei
ip lamu AME | AMU | AMA | AMA | AME | MM | AMH | AME | AMIE | AMH
lp fax AX |Ax |AaX (ax |lax |Ax |gx | AX | Ax | #Ax
ef  to- 0- 0- e- |- |B- le- |e- je- |e- |e- e- |e- i{e- je-
Class} 31 32 33 34 35 6 3 38 39 40 41 42 43 H“ |8
ns juik |a 2 2 i o 1 er |oM jeM | J1 o jur el |ef
g8 |ma |m o u u u na
ds |mo |e [ € ¢ e oMY | eMY %] BI0 | €
asl |mit |y y ¥y 0 e} er |OM |eM | JI o ®T |eit |eit |b0
asi juA |y y ¥y ) K g biG
is ueMm (o, orolod, oo] ek, | ell, | cHf,
e | en | aw
ls L |e 3 € € e ere 0e | HETe ee
!lp Hu BI " u u it
gp lues @ el | et eif
dp |uzaM jam aM aM | AM | AM
api {@®  |BI | u u u
apa {wep |p eil | ei et
ip |oAamy (amu  |amm | aMmm | AaMu | gMu
lp jmax (ax ax ax | AX | HX
ef a- 0~ e- le- |e-
[




MORPHOLOGICAT. CLASSIFICATION 451
g, List 2 Feminine Nouns
Class | 1 2 3 4 3 6 i ] 4 10
i
N 24 a4 a a a a u Fi
gs Bl pas u BI b " n H
ds € e e ¢ e e e e
a8 ¥y ¥y ¥ ¥ ¥ ¥ v v
w oH off oft oii el e ol o
b { (0] [4314] 010 QK0 e10 e e} 1s) G
Is & € € e [ 8 [ [
np u i LI LI 5L BT e Hn " I
Zp g # ! @ 4 @ @
dp am aMm aM ast am aM aM 4\ am am
ap! Hu Bl Br LL EL Bl BI u H 1
apa [l ¥ @ 7} 5 It} 4}
ip . AMU aME aME aMiu aMi AMH 4MIE AMEL AME amu
Ip | ax ax ax ax ax ax ax ax ax ax
. | '
of ‘ e- 0- o- e- e~ e- e- o~
T
Class ‘ | 12 13 14 13 16 17 18 19 20
ns 1 a4 ¥ g H I k o)
i) - H " u H H " H 5§ Ji¢
ds e e e e e )] 91 u " M
A8 Y 0 10 10 10 |8 b
o {1 Of eif oif el ei 1
# {‘ aw0 e e 10 ci10] b bl b0
Is I e e e e e u H n b1 a4
!
np | H H H " u )1 34 H 5 i
Zp N b b e elf eit eit ot el
dp aM a9 AM aM M AM am A FEM HM
api hed H H n H " 24 H H u
apa #H b eii etf ai el aif ai
ip aMH HME AME MM AMu AME aMi AMU SIMH SIMu
Ip ax ax AX AxX AX ax ax €x X AX
ef 0= e- e- e- e- €- e- e o 0-
(lass 21 22 3 24 25 2106 ki 28 il
na b b HA aa 1% £
gs u 3053
ds u it eTs [
ag R B IO eMmy B0 e1
. it
18 IO BIY {Egm
le n HE ere ec
np M uH
gp eif uii n er e el el Hat
dp‘ aM HHM
apl 2] HU
apa el ui x er eM oit e Ha
p aMu HAMU
ip ax HAX
ef e- He-
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. List 2 Neuter Nouns
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Class 1 2 3 ¢ 5 5 7 3 9 10 1 12
s | [ 4] (8] O 4] Q Q 0 a e
LC a a 2 a 23 a 8 u a a
ds ¥ y ¥ ¥ v v ¥ g o ¥ ¥
48 (8] Q [¢] 0 O 0 4} (o] © e
i om oM 0 oM M oM OM oM M eM eM
1s e @ [ e e e [ a u e e
np H " 4 g a a a a 8 ) I
gp @ OB op @ P ] é el
dp aM aM am amM a1 aM aM aM aMm aM aM
él.pl H H 8 & a A a & A a i
apa 4] on on %} 4] 4] # it
lp aMHu amM aMIH aMH ANH aMn aMH AME aMHu MK aMH
lp ax ax ax ax ax ax ax ax ax ax ax
of 0= o= 0- o- O €- &= 0- e- e~ a-
Class 13 14 15 16 17 18 19 20 2 b 23
ng e 2 e ne o a0 HIG
£8 A pi | pr o HHA JIa JEa, H.Ia
ds 10 0 o wio BIO
us 8 e e e 0 Ji0 0
is oM oM oM e
Is e e e hoid ere
np H 5 i E: A ua aa A "as,
ep eit el en &R "t b I er [
dp‘ FIM JIM M HM AM HAM
apt | M " L4 ki A un na Ta nia
apa | e eI} eB e 217 i HJL er eit
ip AME  AMH IMH AMM 0 AME WAMH
Ip Aax Ax AX AX ax nAX
cf e- e- e- e- e- He-
D. List 1 Noun Patterns
Class X1 Xz | X3 Ke | X556 | X7 | X8 | X9 X010 X11 |32 [X13[X14 X135 {X16:X17 | X18|X19 X0 (X2 |[Xp2ixn
ns X X X X X
g8 x|x}xix X x|xjx x|x X
ds X | Xxix|x x|x|x
29 XX X X X X
is X
}S X X X X X|x X
np ¥ X XIIx | X Xjx| %
gp X|x B X | x x
dp X
ap X X X | X X X
ip x
1p X
ef i x




g2, List 2 Adjectives

Class

Lag D8
ds

L s

28

SRR
un

@

.y ns
28
ds
as
is
Is

. op
gp
dp
apl
apa

lp
Mg 8

B 3

r 3
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i Y3 3 ) 5 G 7 3 9 10 i 12
LIl Erit ot mrtt off oil ot oft ot i mE wit
o010 Oro Qro oro oro aro ora oro o0 0P OTO oI
OMY  OMY oMYy ONY 0NV OMY  OMY  OMY OMY  OMY  OMY oMY
BIit Bt oif Bl  oit oit ot oif oft,mit  wit  mit
aro oro  oro oro 0T0  Oro  oro  oro oro  Qre  Or0  oro
BEM BIM BN BIM BIM HM  HN HM HM MM HM UM
oM oM oM oM oM oM oM oM oM OM oM oM
ad aa an as a5 asl a5 1344 an a4 8 a
ot ol off oit oft oit ol ol ol ot ot o#
oft (631 ol ot ol ofi o O ot it ol OH
N yio VIO yio VIO yio VIO VIO ¥ YKV v,08e
oif ol oit oi off off oft off off  off ot ot
G 00 010 0K Qr0 00 QW O 010 00 O0I0 Ol
ol ol o ol ol oft of ot ol o oft off
oe o¢ oe o8 0g ne oe [¢1-3 el o8 ] Q
oro oroe oro Qro oro oro ore aro oro oro org Qo
oMy  OMY oMy OMY DMy QMY OMYy OMY oMYy  OMY OMY OMY
oc oe oe oe oe oe oe ae oe oe o 4]
BIM BIM  EIM BIM BIM HM ~ HM UM HM  ©M MM MM
OM OM O oM QM oM oM oM oM oM OM oM
DIC e 512 Hle blE ne e He He HE 34
BX BIX BIX BX 284 ux ux HX HX ux X HX
BIM BIM BEM BIM BIM HM MM MM UM WM UM HM
j (] e AL B8 bl e ue "e ue He u
BIX BEX BIX BIX BIX X HX HX X HX ux ux
BIMU  BIMH  BIMI BIMH  BIMHI HME  HMHI  HMH HMH MM EMH EMH
HIX BIX BEX BIX BIX X ux Hx HX Hx HX HX

@ 4 9 a ¢ # 8

8 a a a a 4 A a a a
0 o] 0 0 O (2] 0 Q 0 [s
bl Bl 5L 34 BI H H u H u
0 o o 0 ] o ] o 0 0
e ee ce ee ee ce  ee ee ee  ee
ee ee ee ee ee ee ce ee ee - ee
o- o- a- 0- a- 0- 0= a- o- o- Q- 0-
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E. List 2 Adjectives, continucd

Clasa
Lu ns
s
ds
e
asa
is
ls

Ijlb ns
£5
ds

as

is

gs
ds
as
is
1s

&

upl
apa
ip

ol

® 8 r
% p

ot

org
amy

[¢) U
e

&
(4344
oit

ol

OH)
ok

oro
oMy

M
OM

©M

14

ero
oMy

ero
M
eM

=)
e
10

el
[0
elf

era
ey

eM

uif

ero
2t
oM

aa
et
eit
VIO
eil
€10
el

ee
erop
cMy
ee
UM
aM

ee

-ee
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16 17 13 14 20 il

wmit HH Wi uH i %04
ero ero ero ero oTo ero
eMy ey emy eMy aMy emMy
it it wif 54 uit it
ero eroe ero cro ero ero
M HM M M HM 2%
ent eM 354 eM e eM
ast 2 as A TR A
eit et e ef ey eif
e eit cH cit e eft
VIO YR V0 FOI0 0310 010
et ell ci cif er eit
610 2Ky 8K HK) [50] )
eil eif el el et eit
ce e ce ce ce ee
ero ero ero ero ero ero
eMy MY  eMy emMy  emy ey
ee ee ee ee ee ee
HM M UM uM AM MM
eM eM &M &M aM oM
He He He e e e
ux Hux HX HX X ux
oM M M uu M ™
ue He ne ue ne ne
mx HX X ux nx nx
HMH  HMH  HMH  EMH O HMH HMU
ux [554 HX HX nx Hx
f ¥ e »

2 a e 5 A

[¢] o] [+ e Lid e

u H e b " H

0 e (] 0 [+] &
ee ee e o8 e ee
cc ee €e ee o ee
€~ o= e- Q- - e~

22 23 N
it G -
oro €To ém
ey Q}iy Ay
ik o

@
ero aro ern
um HaM ooy
BN ear e
A T a
eif e el
ei eif et
[16) (o] v
el efi  ef
eI0 2310 (524]
el el it
ee a e
E1rQ ero cro
eMy eMy ey
ce e e
FLg M HM
€M €M Al
He H
HX X Hx
M M M
He 1
hibd HX X
amMA HMH  HMU
X ux HX
a
e,0
bR
0
e
e
e-,0- e-
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©. List 2 Adjeetives, conltnued

\
Class | 23 26 2¥ % 29 30 3t

32 3 34 35 34 37
]
Lu & el Bl f ] # 5} nit eit oit M
gs ero  ero  a a,0re A f
ds L eMy  eMy ¥ YoMy ¥ ¥
asi et pii @ ] @ [4] uii el ot aM
asa ero  ero 4 a,0r0 & a
is MM BIM  BIM  BIM LM oM
Is eM  eM oM oM e [
Lp ns 88 af a a a a
g8 eit att oit oif ot oit
ds et eit oit ol ot o
as "0 YO Y v v v B RO OI0
s { eit et ot oW off ol
]
i ex0  er0o o0 0w 01 0l
Is cH eit oit okt off ok
[ ns ne ee 0 0 0 o [$1d
238 ero  ero  a a,0r0 o q
ds CMyY eMy Y YoMy ¥ v
a8 ne  ee a o 0 o e
is UM BEIM  BIM  RIM HM oM
Is eM eM oM oM e e
L ap UH  Ble  BI Bl Bl bL aMuE
op "X  BIX  BIX  BIX BIX  BIX
dp UM BM  BIM LM BIM  BIM
api | HE B W T BI B amy
apa | HX  BIX  BIX  BIX BIX  BIX
ip MU EIMH  RIMI BIMU MME  ETMH
Ip UX  BIX  BIX  EIX B BIX
Bu s 7] o HI
$s a Ha s maa
v 8 e a0 0 WiIo
p BL
I e om0 mao
C ee
K ee
cof e- 0- o- a- o-




456

T. List 1 Adjective Patterns

Class

L;.a ns
gs
ds
asi
ask
i8
Is

L ns
ge
ds
as
is
Is

L# ns
&)
ds
as
is
is

ap
dp
api
apa
ip

Su

A
oW om e

ef

LEROY . MIEVERS
X1 X2 X3 p.CY X5 e X8 X9 Xi10 X1
X
b's
1
X
\i X
x |
X
i X
X x
X
X X
x X

Xi2
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-~ List 2 Adverbs

A
Class ; 1* 2 3 4 3 6* 7" 8" 9%
(p} 0 Q a,e e e u JIo )56 U}
¢ es a6 86 ee

Notes . (p). The degree is actually specified by the stem and Is not altered by using this
#em. Thus the stem xopom- is listed as positive. The form xopomo is a class 1 adverb and is
l}gsitive. Thga stem coryum- is listed as comparative. The f_nrm ayunte is a elass 8 adverb and
is gomparative. The stem namnyum- is listed as superlative. The form mawayume is a class 6
aciverb and 1s superlative. The stem Gemu- is for a class 2 positive adverb. The form denuee
omes from this stem and is comparative.

* These classes admit only one form and are relies of a previous classification system for
sadverbs, The forms xopomo, mywme and namxywime mentioned in the previous note would now
P listed in list 1b.

There are no list 1 patterns for adverbs, The degree (positive, comparative or superlative)
s listed directly by number,

+f . List 2 Verbs

O lass 1 2 3 4 ] & v 8 9 10 11 12
jraf E L Th Th
o 13 0 0 0 beJ 10 10 10 b
23 ek ems (81429 €I0b [<D16353 G5 (1130 enlb BILk (194 ellb
35 er er er eT €T er ¢T er er er et eT
ip oM M €M eM eM eM eM 8M eM eM eM
2p eTe eTe  eTe  eTe  eTe  ele eTe  e1e ere eTe  CTC
Ip 0T oLy 0T 0T 0T 0T 0T YT
igr 28 i i it i H H H
p jire #rTe liTe iiTe HTe  Hre UTe
THES U8 h) JE
@5 1, it}
s JED JI0
p JH hia:s
e g & it i a a
ey . B B
e Eﬁ_ BIIH  BIIH
Llass 13 1" 15 16 17 18 19 ks b] 2 13 24
iwnf HTE n
pEls |y ¥ Y y ¥ ¥ ¥ ¥ ¥ ¥ ¥ y
% | emrn emsr emE €Wh ek WL eMbL 8L el  ellsh eIk
s | er er er eT e er er er er e er
Ip | em em et an en eM em e e eu eM
2p | ere  eTe ere  eTe  GTC ere  eTe  eTe  ere ere erTe
p i oyr yT NES ym yT yT VT yT yT yr yr yT
B 25 | m " | H b n H u b b 4]
2p | uTe HTE HTEC HTE HWTE WTe ATE  HTE BT  BTE
& us @ ) 6
08 Ja bur: ) 1a
8 J10 JO J1Q
P Il JIH sz
ey g A A i a a
s
S & bais:d mH I mn 1y
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H. List 2 Verbs, conftnued
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Class 25 26 27 25 m 30 31 32 33 34 3 %
inf 16 TL
pfls | ¥ N ¥ by
2a
38
1p
2p
3p | yr yT ¥yT yT ¥T
ip2s {n u H
2p | ure  ure HTE
P8 w8 ] 7 /] 1] I 3 n q
¢S a4 a8 JI4 Pt I8 JIa i JIa J1a 14, JIa
¥8 JI0 J10 J0 J0 30 JI0 G JIo JI0 JI0 o
P JIH S JTH JIH Fas: JIH L JIH JIH I Einld
pPrg
en B B
pig Juigs IOH juifs I BHIH  Bim
Class 3ar 38 39 40 41 42 43 44 45 46 47 8
inf Tb TE TH Th TE
pf 1s
28
3s er er er er er er
lp HM M HM
2p HTC HTe uTe
3p 07 01 0T 0T Ny yT yT AT AT
ip2s | # #
2p | #tre  fiTe
psps | b 71 b b
¢s | qa 1A Ja Ia it
w8 | no Io e o 1o
p | omm JIH Pidi Fid: JIH
prg A A S a 1 A
B B B :] B
ps g{ BIIA BIOH BIOE BIIA BIHE
Class 19 30 51 52 53 st 38 36 57 58
inf HTH HTh HTh HTE HTE HTH
pf ls © © o0 10
28 | UmME HmbF HOE HOL  EHDL AL HOIb HIOb U HIIE
38 | ur HT AT HT uT ar Hur BT HT BT
lp | = UM HM HM 1104 aM HM M 2 53 M
2p | mre @mTe EBTe HTe @ are uTe uTe uTe ure nTe
3p | ar ar Ar ar AT AT ar ar AT AT
ip 28 b4 H b | " b B H H H,b
2p HTE ure ure HTE BTE hTe Hnre AaTe uTe,BTE
ps8 us by d 28 ity 3 nJx I i
@8 =, 7 4)¢:3 b §:9 b fu £:8 b1 {1 oIS
78 HIIO HIIO EJo it (4] HJao HILO
P HIIK HIIH hatui:s HJIH an| b i
pr g a A A fa a " T a
s en [):] eB e HB HE nB B HB
oS & WRIIH HUBIIA HBIIH HBIIHE HBIOIE  WEIIA




g Tist 2 Verhs, continued

g
Class 39 60 61 62 63 64 63 66 67 8
inf HTh HTE HEY HTh HTE T AT .
pi 15 © 0 0 [0 0 10 0
28 HHIE antiscy PI{L]I.F: HITE HITE HIOk HIOTE HILL Hinb HIE
35 aT T ur "t HT Hr Hr ur HT ur
1p HM M HM HM b 6% TN IM S HM BEM
‘_),p HTE ure ure HTe HTe Hre HTe HWre HTE uTe
3p AT HT AT AT a7 e ar ar ar AT
ip 28 L b i 3 it i
2p LTe BTE HiTe e Hre fTe
p3 ps ua L) HJE w1 i858 B I ii%
&5 jsRIEN Hxa uia WA HiTa HIa s LA
¥E IO HiIo bt (4] HIO H10 a0 IO HIT0
P it HiTH TITH WIIH Hou b2 faftl WITH HIH
prg A A f a
se { B UB HB HB Ul HB HE uB
B MBINH HEBIOX MDIMH  HBMH EBIIM  HBIOE  HBOEE  FOBILK
Class 69 it 7t 72 73 4 75 76 27 8 9 80
inf HTh HTEH
pf 18 il 10 0 ¥y Yy ¥y
28 AMb HIIF HBIOF HIIb HIOE ML Wb ML MG  HICE
3s ur HT HT AT ur HT T HT Hr T
1p HM uM 2154 HM M HM MM HM  HM  HM  HM MM
2p are Hre HTE HTEe HTe HTE Hre HTe HTe MTe HTEe  HTe
3p AT AT ar AT AT am HT by ar /T
ip 28 H H bz | H 2 u H
p ure wre ~ HTe  HTE  HUTe Hre  HTS
ps us HII hedid
$8 HJIa uia
vs niIo HIO
p b2 E1371 . 1371
prg & a & a
. HR 33 eB eB eB eB HB
PE 1 mpmu HBITIH
Class 81 82 83 84 85 86 87 88 8o
inf MTEL Ers BT HTH HTH
pils |¥ y y ¥y ¥ y
28 | ML WIOb ML Wb Hs AL
38 | mr T ur ur T HT HT AT AT
Ip | um HM M M oM Aam
2p | ure HTE Hnre  UTe ure  HATE
3p {ar arT aT ar ar ar ar ®T  AaT
ip2 |m3® b b a,n H i
2p | mre,pTe DTE BTE ure,pre HTE HTE
psus | AT HIL Bt hilid an
¢8| una aaa wia B uiIa
vs | HIO Mo HIo0  HI0 uio
p | MIE I BT MM HITA
pr g o a “
uRB HB HB HB HB
PE & V! gpmm MBI MBI KEBIOH HBIH
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H. List 2 Verbs, continued

Clyss

90

91

92

93

inf
pf 18
2s
3s
1p
2p
3p
ip 28
2p
Ps us
L]
vs
P
prg |
pe g {

HTL

uT

arT

HJt

T8,
K0
HITH

uB
prataniigg

uik

nr

@ T

HJL

KO
HITO
HITH

un
HBIH

T

nr

ar

uI

IAa
s Bile]
HIW

i
HB
HRIITIL

HTh

nt

T

nit

A,
HaIo
HITIE

HuB
110.]3058

ot

95

96

HThb

2828

uiIa
Ho
HIu

HB
HBLUH

HTE

bIO

(371

nJr

HJES
HIEO
HIIH

Ml
R
Ligiinndc

HrL

b1

el

HJ

Hila
HJIO
WU

ag:]

HTH

eif

HIT

I
nio
H.ITH

HE

HBHIH XBIOH

BIO

et

CHy

(3358

eB

Class

100

10t

102

103

104

105

106

107

prg
ps g

eM
elub

CliL

€B

OK»

o#

eB

[931¢]

oil

¥
eI
eT

TE

BLHKE

Th

JIO

BLIKA

Th

1. List 1 Verb Patterns

1114
eT
en
eTe
oT

HTC

er

Class

X1

X2

X3

X4

X1

X1l

inf

prls
23
38
lp
p
3p

ip 28
Ip
PR us

@8
¥3
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MORPHOLOGICAL CLASSIFICATION 461

APPENDIX 4. List 2 Usage Patierns
& Nouns

pattern [ 1720 32136} 8 el

R

ns X X X
e xlx|x ‘
ds X(w H b
sl | x x L= 1 X
asn % | x L oix x| Ix
is [ Xi X

i

]

|

ls

np x| x| x Lo Px
e X | * dn
dp I | ¥
api XX xlx i X
apa ! X X X
ip ;

B. Verbs

Fattern 1 2 3

inf

ptls X i l
25 X ‘ *
3s X
1p *
2p X *
3p X

ip 29 x .
2p * ¥

Ps u8 x
o5 *
vs X
P X

Prg ‘ *
psg i i
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C. Adjectives

Pattern

Lu ns

g8
ds
asi
asa,
is
Is

L ns

Lz

Ij

Se

<

g5
ds

is
Is

ns
gs
ds
as

ks

np
gp
dp
api
apa
ip

=T om ow

LEROY F. MEYERS

10 11 12

13 14 15

16 17 18

‘ ]
POOAD 21 203 M35 ey




MORPIIQLOGICAL CLASSIFICATION

APPENDIX 5. Ezamples of Classification

463

B Nouns
Qee Rection 6 for the classification of the sample nouns with eanonical forms aapo and
=z HECIIO
?ﬁ; . Verbs
Canonical form: BEITb
Forms Stems: BH. BVI. EC- Cy¥-  BYIVH-
i
ind ORITE TI
pf 1s oyny y
2 Gymemb ek
3a Gyuer; €cTh er 6
1p Gynex eu
2p Oynere ere
3p GynyrT; ecTh, CYTL ¥yT Th Th
ip 28 5var b
2p Gyasre bTE
pS 8 Grin JI
@S 50 13 a8
vs (11361 (1] JI0
p OB1IIR am
or K Gypy<H "
PEE ( (13 3:3 B
CrIpmuy BIITH
1 "lasses: Vpn Vpn Vin Vin Vin
35 22 X4 X5 X10

Kate: The forms of 6rrrs are distributed between the aspects purely for convenience in
- hassifying. Sinee the future forms of Srirs are simple, we assign all nonpresent forms to the

perfective aspect and all present forms to the imperfective aspect.

woding to take care of the anomalous present forms.

There is no need for other

€. Adverbs
Canonical form: BRRICTPO
positive: §peTpo
Forms{comparative: GoieTpee

Stem: BHICTP-
Class: Dp2
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D). Adjectives

Canonical form: TTOJIARIT

‘ 4]
Forms ! Stems: TION - LOJOH.
Ly ns IO TH BET bt
gs ‘ MOJTHOTO oro
ds TIOILHOMY oMy
asl MOJIHBIT B
usa NOJLHOrO oro
is LIOJIILIM BIN
Is MOJHOM oM
Lo ng TOJHAL aH
£s \ TOIRGE ol
ds mostHolt oit
as ; TIOJIHY IO Vo
; ! TOJFHOH ol
S
HOJHOIO 010
1y DOJIHOMH ot
Tw ns MOJTHOE oe
g8 j HOJIHOTO oro
ds TOJTHOMY oMy
as OO 08
ig TOJTHEBIM BIM
Is ITOJIHOM o
L np MOJHEIS oIe
gp TOTHEIX BIX
dp TIOJTHBIM BIM
api MOJIHEE BlE
apa TOIHBIX BIX
ip LLOJTHBIME BEIMH
Ip HOMHEIX LIX
Su s HOJMOH B
¢ 8 TOMHA a
v 8 TOJTHO o
P TIOJIEB BI
I
TIOMHEE ee
K
cf 10IHO- a-

Classes JpSLC Jp
1 X1




L. Adjectives, continued

Forms Stems
Tiu 08 \ BeCh
gs | Beero
ds L BeEMY
asl BECH
“w30 BCETO
8 | BeeMm
s \ Beam
T.pnus | BeA
gs . meedl
ds neell
as BEIO
8 I BoeH
| Deew
ls t peell
Ly ns BCE
gs ) BCErD
ds | mBeemy
as BCE
i8 BEEM
Is BeeM
L np nee
p Beex
dp HECM
api BCE
apa Beex
ip BCEMH
lp RCEX
8,1, Cand K forms
of BCe-
Classes:

MORPHOLOGICAT CLASSIFICATION

Canonical form:

BECE

B-

BC- é

BCEX- BCEM-

do not exist.
|

Jp
p.Ch
and X5*

are
ey

ero

en
[

aif
el
eit

810
eit

ero

eMy

eM
eM

em

a-

JpL Jp Jp Jp

14 Xo* X6 X8
and X7

e

* The starred entries belong in List 1a becausge they have an apparent re-
flexive entry which is not a true one.

Qoveral entries in Hst 1 require two classes because no single pattern can
accommodate all of their uses.
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E. Examples of Classification for FEach Class

4

Yist 2 Masculine Nouns I List 2 Feminine Nouns

Stem Example Canonical Form Class Stem Example Cunonical Form
AHTITHYRI - AHTITAY LI 1 CYTR- CyTEH
TEITST = TEHEHOR 2 HOKHHAT - HOHHITEL
pec- BECHL 3 GBI - oBIa
38POINHIL~ 3APOLBIIH 4 cyabl- cynsba
ayu- JIyu 5 Tpy 6= TpyHa
TPUBHAK- IPHBHRR (4] Ma- MaIE
OKTODP- HKOKTOD 7 rabinn- TACIHIE
TOM= TOM 2] zanau- 227074
BRHOH- 3aK0H g MEIE - MERD
Ky SHel- RYy3Her 10 KHHI- HHHTZ
paa- paz 11 HJI@TE- KieTKEa
MECHD- MEC AL 12 eTpy - crpyH
TAABI= NAJIer 13 HeTIi- neTis
oTI~ oTelt 14 Hemer- IteAeIH
yrit- ¥TOaI 15 HOa- O
RYCH-~ KYCOK 16 mobn- a1GoBk
TeTeRK~ TeTEHOR 17 pHi- poOTL
KOTHE - HIIHH (8) 18 MATED- MATH
MY~ My 19 apod- APosE
oyT- nyTh 20 TCET~ TecTh
Oy oH- OymHH 21 peu- peun
KITAHB- ®IHH {p) 22 moGonr- THGORDL
py3b- Ipyr 23 JNH- JIMHHI
y‘:[l'lTGJI" _\/ YUTEeJIL 24 HAr=- Thaa
BHEXP~ BEXPE 25 TOM- IIOMETS
KOPIL~ KOpelL 26 T- TeMA
CILY Y- cayual 27 CTAT- GTATHH
Lpa- wpait 28 ua- unes
pyaB- py4ei 29 - CILITS
KEA3- RHA3E 30

HpHUTep- Kpurepui 31

MY MY HH - MYHIAHS 32

TeITY IR - ey K, 33

I0HIOI - OHOID 34

nAm - AIA 35

[Gipe S CYABA 36

0TB- OTBET 37

H3JE- bEchi (1) 54 38

ol ofrpem 39

upeqe- Npeje 40

el1- ca1o 41

I HHT 42

pyd- pyueit 43

My3- Myseit 44

YR eYABA 45




MORPHGLOGICAL CLASSIFICATION

L. Examples of Classification For Each Class, continwed

List 2 Neuter Nouns

List 1 Nouns

Canonjcal

Class Stem Frampte Focm Class 1‘[1‘\] ; r\n‘;;.]lred ““‘!’_“?r':; at
1 3BCH- 3IREHO X1 oTer/@ oTen
2 HBIIOK- ABI0ED X2 yro/a yro:
3 0K~ 04RO X3 Goranor/M  DOTHHOR
4 obutan - QBIIAko X4 cot/ar coamat
3 anp- ATPO Xa uepelne/ s nepenesi
6 ROJBIL- ROJALLO X6 Kp/asn Rpad
7 JIEn- SO X7 op/1a apesr
8 MecT~ MeCTo X8 eayuw/an ey uni
9 BpeNeH - BpesA ( X9 HOKATE/ I HCHATENE
10 waadum-  koaIlume X10 neauTe/ A IeJUTENE
11 ceprI- cepiiue X1 Gyn/r Gyupa
12 Viu- YO X1z napya/elt npyr
13 ROJEH- nogeuo (p) X113 0HO/ 1M OHOIHA
14 momn- 1oJe X14 pu/emy npueM
15 PyEE- Py be X15 aHTB/e AHTHE
16 LT - [TIATEHE X16 3/ proe BOIWB
17 GBEHEL- 3BEHO Xi7 e/ an eIk
18 SBHKEH- LBHKEHTe X18 cIp/yio eTpYH
19 yHe- T X19 i/ 10* okl
20 e~ TG X220 pE/ V¥ B
21 npas- HPABHITO X21 wpas 0¥ Kpait
22 peut- pewero X22 Kpa/1o Epail
23 pys- pyxee X23 B/ ¥ BHT

* Older classification system only, The dative form isinlist 2in the newer
system, unless the whols word form is pué into list Ia.
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LEROY F. MEYERS

. Examples of Classification For Each Class, continued

List 2 Adjectives

Class hi’;’;’l‘) le Canonical Form Class Eg;‘;’él " Cananics] Form
1 HIABECGTH- NARECTHBIH 19 NOBIE - MosEul
2 OnreTp- OBICTDEIH 20 MHOTO - MHOTO-
3 BETDAH- BCTPAIBIE, ~GTOPIII- ~CTOPOHHAN
BeTpAKCH 21 CHH- cprmif
4 pHM- npaMoi 22 UCKDeHH- HCHDEHHMH
5 OPUBJAATH-  NPREI&HOH 23 MO-, Uh- Motit, "ett,
§ Bolrpm- Sorre ol TPeTh- TPeTHI
7 HITOX- naoxoit 24 HAII- Ham
8 2ABONCK= RABOLCKHAN, 25 - celt
3aBOJICKOM 26 Ry~ Ky TR
9 BRICOI - BRICORHH 27 HBIOTOHOR-  HBIOTOHOB
10 KPATH- Kparnuit 25 cecTpHl - cecTpI
11 97~, OJH- DTOT , OIUH 29 Tlymrusn- ymxns
12 caM- caM 30 Tlexon- Tekor
13 T TOT 31 TPET- TpeTmi
14 Bu- BECE 32 - LGl
15 Xopou- XOpOIMH 33 M- MO
16 GROM- CBEIKAI 34 TETI- TETRTE
17 odm- ofmmit 35 TIIRE - TAMEIBIH
18 OoIIbII-, Gonswntt, 30 M- MUJITLL
Jdydi- Jry vnipi 37 c- caMm
List 1 Adjectives List 2 Adverbs
Class }E‘;Ln‘z]&id Canonical Form Class hs;ﬁ% le Canonical Form
X1 uomron/ TOMHLIE 1 Xgpom- XOpOIIo
X2 Jerd/e serxui (c) 2 GEICcTp- BrreTpo
X3 nor/oro noyrorui 3 HCKPeHH - HCKPEHHO,
X4 Tor/8 TOP HCLKpenHe
X5 ror/@ TOT 4 Go- Gosee
X6 Tex/{ TOT 5 Kyn- ryme
X7 Tex/f TOT 6 ny4m- ayuuwe ()
X8 TeM/ U TOT 7 KOHHYECK-  KOHHYCCKY
X0 ¥/8/ca BeLh 8 TEIT~ TEII0
X10 xopo/mu XOpOIIHL 9 M- MHAO0
X1 Ha/mn HAT
X112 Ha/Im HAII




MORPHOLOGICAL CLASSIFICATION 4G9

Lisl 2 Verbs Ligt 2 Verbs nanlinued
Stem kxample Canonical Form Stem Example Canonieal Form
BHETEY - REITEUL o4 aTO- CTONTL

2 Baed- LI b ia CTPO- CTPOMTE

3 [ Gepeun 66 [ CTONTD

4 MOIR -~ MOUb o7

5 - DaBATH 08 TTOHAL00- NOHELI00UTE
6 OCHYy - QCHOBATE H9 HOLOGIR - OHEOITHITL
i selterny - IeHCTBORATE 70 ROTOR- TOTHATE

3 BIA18~ EITANCTD 7l 0608~ 0BospeTh

4 CHEG CleaTh T2 HOTEPIT- IATEPIETh
10 1oxoTeHn- HOKONE0AThOs 78 2aXOT- JAKOTE

11 R GIN e 1_40.71@6 ATLCH e XOT- ROTETH

12 Gep- Opars It} ARBUT - AABHIC L
13 BEJL~ BecTy 76 usbenc- nad@mL T,
14 omwnh-* NG HTHeH 7 Cemk- BemaTh

15 ne3- BCUBTH 78 CIBUI - CIOHBIATL
16 RHEC- BHeCTH it COReNHi- COARPIRDTE
1 BBEI~ BBECTH 80 GV IR CHYTRHTS
i8 paet- paeTH 81 KOpH- BOD WL,

18 BBDH- RepHY Th 82 MEQ - MELTHH T b
20 I~ HCHATH 83 BHAY~ BHANETE

2 pesE- pe3aTn B4 VIOPA0U- FUOPHANUHTE
22 Oya- Oalrn 85 BRIKYY- BRILOFT
23 eit- CXaTh 26 BBILCPIE - BEIIOPMATS
2% JiAr- Jeur ]7 HATIO K ~ HOSAEHATL
2 Ger- Gemarn Hy obero- OBETOATE
26 KT - EEUL ]9 conep:-* COHEPIMATHEA
27 BileK- RIEYE 90 PpaHHY- TDAHIG LT
28 MOE- MOHD 01 HAPYIU- HAPYUIUT Y
) BBITET~ BEITEUL 92 cnox-* CROIUITBEH
30 BO3UHK - BOBHWKHYTH 93 Oama-* GAHBHTHEH
31 HI- TATH 94 K- SKHTH

32 Tpenoi- JIPEJIIOUECTE 95 O- B

23 BE- BeCTH 96 06 - MO0
31 NOULBEPITY -~ NOTBEPTHY Th o7 pazt- pasburs

35 Opa- Gparh u8 JRHI- UK T

30 yia- VIACTH 99 BJIAJL - BARILTE
¥ na- AATE 100 & 8CTb

38 AR AABATH 101 n- HeTE

3 yiaBa-* VAABATRCH 102 RBICT]- BEICTDOI
4 uMe-* HMOTHCH 103 X04- XOTEThH

i} ueyepna-* HCHEPIATHECA 4 104 npocTepe- HpoGTepeTh
42 norpedy- norpeloBLTE 105 HAJITIGMR R - HAJICWRATD
43 Tpebv- TpedoBATE 106 HETOCTA~ UeHOCTATE
i CBEX- cBeCTU W7 Hedes- HCUe3HYTh
45 npocTP- npocrepeTh 108 JiGHE HOSTO4E

46 A= NATE 109 BEIACT- BEIDACTH

47 e~ CBECTR S -

i8 e - ecTh List { Verhs

40 HHL- BHIETH R
) TepI- TEPIE Th Class Full Word Example Canonical Farm
3l CMOTR- CMOTPETH e .
52 roH- THATH X1 noM/y BONHTE
53 rOBOR- TODOPHTE X2 Tan/ b AATE
iz nep- BepPuTH X3 Haet/B AaTh
35 rOTOB- rOTOBETH X4 ec/Th OBITH
56 oz - BOIMTE X5 ey/ 1L GRITEH
57 3anpen- BAKPRIHETH X6 BCTpPE/TH BCTPETHT S
58 BBICTAE RBICTABUTH X7 mobe/ e HeOUTE
59 BeTpET- BCTRETHTE X8 MOY/ b MOYb
60 HzMep- UAMEDETS X9 me/J HATH
61 X10 Saryamn/an GIIVIRIATS
62 3aKIe- BAKIIEHTE X11 BOTIISL/ HIH BO#TH
63 HACTO- HACTOATE




¥. Example of Glossary Arrangement

As illustrations of the method of assceiating stems and endings for input word formg w
analyze several word forms having the richly homographic stem nosr-. It is assumed thﬂtp“ue
glossary contains all words having this stem found in 1] and that no word form oceuyy i;
list 1a.

For reference, we first list these words by canonical forin, in alphabetical order, togethe,
with their translations, stems and morphological classifieations. )

Several assumptions are mads about the existence of forms. First, it is assumod that pepsg,.
tive verbs, like HOMAATE, HOJATTbEH , MOJIHTS , HOTUTHCH, have no present gerund and no l’reseﬁt
participles (active or passive). Second, it iy assumed that reflexive verbs, like momiyyy,
have no passive participles. Third, it is assumed that all nouns have plural forms. Foureh, is’
assumed that the adjectives nozenolt and monosokH have noshort forms. Fifth, it is assumaq that
the adjeetives uosrormt and momsit have short forms, comparative short forms and cerrespor.
ing adverbs in the positive and comparative degrees. Sixth, it is assumed that the plosgayy
contains no proper names, not even that of the famous mathematician Moz, or Totta (P(',ly&)“ '

Saventh, it is agsumed that the verbs mosors and nomorsen have no present gerunds,

noJt “gex’’ MOJINTHCA “he watered”
no- Npli 40 womr-* Vpr 96
o~ Nuu i 9 nome/iiTe® Vpor Xz

noJs-* Vpr 5
noJ “floor”
mo- Nu i 40  [mogyo “polo”
O~ Nowe i 9 o/ no Now i Xi5
o/ y Nop i X22
(special locative) oo “hollowly’’
no/no Dp

T0JLL “tail (of a voat)” noda/ee De
no- Ng i 24
moar- N g i 5 nOJIOBA, “chafi”

non/oB Ne¢ i X

Lo.18 “field’’ HOSI0R- N g i i

o= Noe i 14
oJOTHIt “slanting"”

OIeRATE “hunt’’ noJx/oro J p X3
11071/T010 Vin X1 mosIor - J p L8 8
noneRs.- Vin 35 MOJI0 5/ & J ¢ X2
NOJII0- Vin 7

HoJIora “slantingly”’

moTeT “flight” o/ oro D p
mOd- Nugid 37 monoiL/e De
HOJIET - Nou i 9

ITOIOM “fracture’”’

TOTHR “watering”’ eIT- N i 38
TOT/UB Nu i X2 LOIIOM- N i 9
MOJTHB- Noa i 9

1IOJI0TS “Yweed"’

TIOTIIRE, “elaze’ 0/ I Vin X6
wOI/ up N i X1 noJ- Vin 108
TOTIAB- N o i 5 i TOTIO- Yin 35

TEOSINTRIET “watered” TNOJOTLCA “be weeded”
moJ/AT Jp X1 noa-* vir 42
QAT ~ Jp L3 2 rono-* Vior 35

(third person only)

NOJIHTE “water’

1o- Vpn 9 |‘ooosi “‘hollow”
nosae/ire Ypn X7 1wo- Jp8 35
HosnB- Vpao &5 oot~ J p LBC2

470
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Next we list the items with stem mon- whieh go info list 1.

mt/ee Doe (mozo, adverb)
o3/88 Nu i X2 (ros1us)

N ¢ i X1t {110:11Ra)
noea/ur I p Xi (morturETii)
noi/oB Neg i X1 (mostona)
0N,/ 0r0 Dp (nostore)

J p X3 (oo uit )
new/y Nei X222 {momr, “Hoor™)
NoJL/ 1010 ¥ian X1 (romenaTy)

Next we list the items with stem werr- which go into list 2. The list is arranged by part of
speech and subdivision thereof.

noJj- Vpo 9 (mostuTH)
Vpr 9 {rommrsea)
Vin 108 (IO TE)
Vi 42 (tos10THeH)
J p L3C2 (1oJisti)
Npgi @ (o, “sex'™)
Noap i 9 (mogt, “floor’?)
Nau it 37 {noarer)
Na i 38 (stog10M)
Neo i b (oara)
Nowv i 14 (rroure)

Altogeiher, 43 different endings may be split from word {orms with the stem moa-. Of these,
sit belong to three canonical forms each {not distinguishing between the two nouns nour):
e, BB, 0%, OI'0, OB, L.

Thirteen belong to two canonical forms each:

aM, aMH, ax, ee, ¢it*, em, er¥, ere, oif, ony, o, ¥, 1o,
Twenty-four endings helong to one canenical form each:
an, emb, vEmU® , uiT¥, was®, wom*, wio®, ¥T, nre, WIL*, 0, YO, bie, B, LM, B, WX, hY,

107, 010, A, HM, JAMH, X,

{The endings marked with an asterisk are also used with one reflexive form.) Because of the
nature of our splitting process, the four endings #, -a, -u, -0 can never by split off from a word
{orm to give a stem ending in -s- like mon-.

As an exambple of the way that our glossary is used, suppose that the word form nosos is
encountered in text. The splitting process recognizes that the word form has the ending -oe
and the nonreflexive stem mosn-. (The splitting process must be done here, since it is assumed
that this word form is not in list 1a.) The dietionaty search through list 1b finds the use of the
word form as the genitive plural of mososa. (The list 1b search recuires only that the ending
ke explicitly listed in the glossary. Hence the word forms in list 1b with different endings are
passed over.) Then list 2 is searched. Each item in list 2 is tested to see if the ending -os is
vempatible with it. Here compatibility is found only as the past gerund of nosors and as the
zenitive plural of the two nouns noat. Thus, four uses (“temporary choiees”) are found for this
text oceurrence,

Recprvep MarcH 3, 1965
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