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Abstract

Computational linguistics methods are typ-
ically first developed and tested in English.
When applied to other languages, assump-
tions from English data are often applied
to the target language. One of the most
common such assumptions is that a “stan-
dard” part-of-speech (POS) tagset can be
used across languages with only slight vari-
ations. We discuss in this paper a specific is-
sue related to the definition of a POS tagset
for Modern Hebrew, as an example to clar-
ify the method through which such varia-
tions can be defined. It is widely assumed
that Hebrew has no syntactic category of
modals. There is, however, an identified
class of words which are modal-like in their
semantics, and can be characterized through
distinct syntactic and morphologic criteria.
We have found wide disagreement among
traditional dictionaries on the POS tag at-
tributed to such words. We describe three
main approaches when deciding how to tag
such words in Hebrew. We illustrate the im-
pact of selecting each of these approaches
on agreement among human taggers, and on
the accuracy of automatic POS taggers in-
duced for each method. We finally recom-
mend the use of a “modal” tag in Hebrew
and provide detailed guidelines for this tag.
Our overall conclusion is that tagset defini-
tion is a complex task which deserves appro-
priate methodology.

1 Introduction

In this paper we address one linguistic issue that was
raised while tagging a Hebrew corpus for part of
speech (POS) and morphological information. Our
corpus is comprised of short news stories. It in-
cludes roughly 1,000,000 tokens, in articles of typ-
ical length between 200 to 1000 tokens. The arti-
cles are written in a relatively simple style, with a
high token/word ratio. Of the full corpus, a sam-
ple of articles comprising altogether 100,000 tokens
was assembled at random and manually tagged for
part of speech. We employed four students as tag-
gers. An initial set of guidelines was first composed,
relying on the categories found in several dictionar-
ies and on the Penn treebank POS guidelines (San-
torini, 1995). Tagging was done using an automatic
tool. We relied on existing computational lexicons
(Segal, 2000; Yona, 2004) to generate candidate tags
for each word. As many words from the corpus were
either missing or tagged in a non uniform manner in
the lexicons, we recommended looking up missing
words in traditional dictionaries. Disagreement was
also found among copyrighted dictionaries, both for
open and closed set categories. Given the lack of
a reliable lexicon, the taggers were not given a list
of options to choose from, but were free to tag with
whatever tag they found suitable. The process, al-
though slower and bound to produce unintentional
mistakes, was used for building a lexicon, and to
refine the guidelines and on occasion modify the
POS tagset. When constructing and then amending
the guidelines we sought the best trade-off between
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accuracy and meaningfulness of the categorizatiofKnaani, 1960), (5) HMA (Carmel and Maarek,
and simplicity of the guidelines, which is important1999), (6) Segal (Segal, 2000), (7) Yona (Yona,
for consistent tagging. 2004), (8) Hebrew Treebank (Sima’an et al., 2001).
Initially, each text was tagged by four different As can be seen, eight different POS tags were
people, and the guidelines were revised accordirgyggested by these dictionariesJadtive (29.6%),
to questions or disagreements that were raised. AslveRb (25.9%), Verb (22.2%), Auxilary verb
the guidelines became more stable, the disagreemédt2%), Noun (4.4%), paFicle (3.7%),Preposition
rate decreased, each text was tagged by three péb-5%), andJnknown (4.5%). The average number
ple only and eventually two taggers and a refereef options per word is about 3.3, which is about 60%
that reviewed disagreements between the two. Tlagreement. For none of the words there was a com-
disagreement rate between any two taggers was iirehensive agreement, and the PoS of only seven
tially as high as 20%, and dropped to 3% after a fewords (43.75%) can be determinded by voting.(

rounds of tagging and revising the guidelines. there is one major option).
Major sources of disagreements that were identi- In the remainder of the paper, we investigate the
fied, include: existence of anodal category in Modern Hebrew,

Prepositional phrases vs. prepositions Hebrew, by analyzing the characteristic of these words, from
formative letters 19,5 b,c,I,n? — can be attached a morphological, syntactic, semantic and practical
to a noun to create a short prepositional phrase. point of view. The decision whether to introduce
some cases, such phrases function as a preposit@modal tag in a Hebrew tagset has practical con-
and the original meaning of the noun is not clearlsequences: we counted that over 3% of the tokens
felt. Some taggers would tag the word as a prepdr our 1M token corpus can potentially be tagged
sitional prefix + noun, while others tagged it as as modals. Beyond this practical impact, the deci-
preposition,e.g, mapya b'igbot (following), that sion process illustrates the relevant method through
can be tagged asnapy-a b-igbot (in the footsteps which a tagset can be derived and fine tuned.

of).

Adverbial phrases vs. Adverklise problem is simi- 2 Modality in Hebrew

lar to the one above.g, p»1a bdiyuq(exactly), can ) ] ] )
be tagged ab-diyug(with accuracy). SemanticallyModusis considered to be thattitude

Participles vs. Adjectivess both categories can©n the part of the speaking subject with regard to
modify nouns, it is hard to distinguish between/!S content(Ducrot and Todorov, 1972), as opposed
them, e.g o»Nn van mabatm’ayem(a threatening to the chtum which is the linguistic realization of
stare) - the category a»nn m’ayemis unclear. a predicate. While a predicate is most commonly
Another problem, on which the remainder of the arféPresented with a verb, modality can be uttered in
ticle focuses, was a set of words that express modaf@rious manners: adjectives and advedssigitely

ity, and commonly appear before verbs in the infiniProPablg, using thought/belief verbs, mood, into-
tive. Such words were tagged as adjectives or affation. or with modal verbs. The latter are recog-
verbs, and the taggers were systematically uncertdf?€d as a grammatical category in many languages
about them. (modals)e.g, can shouldandmustin English.

Beside the disagreement among taggers, thereFOm the semantic perspective, modality is
was also significant disagreement among ModeffParsely divided into epistemic modality (the
Hebrew dictionaries we examined, as well as conffMount of confidence the speaker holds with ref-
putational analyzers and annotated corpora. T&/€Nce to the truth of the proposition) adéontic
ble 1 lists the various selected POS tags for thedBodality (the degree of force exerted on the sub-
words, as determined by: (1) Rav Milim (Choueka{eCt of the sentence to perform the action) views (de
et al., 1997), (2) Sapir (Avneyon et al., 2002), (3j1aan, 2005).

Even-Shoshan (Even-Shoshan, 2003), (4) KnaaniModal expressions do not constitute a syntactic
class in Modern Hebrew (Kopelovich, 1982). In

2Transcription according to (Ornan, 2002) her work, Kopelovich reviews classic descriptive



Word

Example

w
yes
should

Mo 25 DV v
yes laSim leb lanisuh
Attention should be paid to the wording

PN
‘ein
shouldn’t

MDNY 25 DVYY PN
'ein la&im leb lanisuh
Attention should not be paid to the wording

N
hayab
must

PN DX PIAND 29N NI
hacibur hayab lhabin ’et ha‘inyan
The public should be made aware of this issue

ha)a)
mutar
allowed

SPVY NNYD N9 TN
mutar lah lacet Jiyul
She is allowed to go on a trip

TON
‘asur
forbidden

PYUNRT DY HPVO NNYD N NMON
‘asur lah lacet ltyul byom rgon
She is not allowed to go on a trip on Sunday

IWON
‘epsr
may

DY NI WON
'epsr lirmoz rmazim
Giving hints is allowed

TN
‘amur
supposed

MOYI Y1255 MMMIN DW)
naSim 'amurot lilbas r‘alot
Women are supposed to wear veils

TN
carik
should

ToV Oy Tmyd s n’nma
bmw”m carik la‘amod ‘al3elka
In negotiation you should keep strong

™)
nitan
can

R NVRON YA NNYY J)
nitan liptor b‘ayah mak’ibah zo
This troublesome problem can be solved

9oy
‘alul
may

TV 5Oy 255N
hakeleb ‘alul lirsok
The dog may bite

WNT
kda'y
worthwhile

20N MY NOTN DNN DINYD ONTD
kda'y li§'ol ha’im hadelet ‘&uyah heib
It is worth asking whether the door is well built

10))a)
mutab
better

mnc vVPYA NP> 20M
mutab lihyot b&egetwulhnot
Better to keep quiet and enjoy

9001
msugal
able

1250 1’22 MNID SNON N NN
hu’ hayah msugal liroto babait halaban
He could envision him sitting in the White House

AL
yakol
can

N DN DD DVIN
‘anasim ykolim litrom trumot
People can make contributions

NOON
ikpat
care/mind

M550 15 NAON
'ikpat Ika laleket?
Do you mind going

NN
ra'uy
should

™ MY Oy 05O NN
ra’uy ISalem ‘alSerut zeh
This service deserves to be paid for

Table 1: Parts of speech of selected words




publications on the syntax of Hebrew and claims The Objective-Subjective plane is what
that these works (Ornan, Rubinstein, Azar, Rosefkopelovich calls the perception of the world
Aronson-Berman and Maschlénlo not provide a Objectivity is achieved using different tenses of
satisfying description or explanation of the matto-bein conjunction with the modal (including tense
ter. In this section we review three major ap-of modal if it is a verb), and their order subjective
proaches to modality in Hebrew - the first is semarnvs. objective:

tic (Kopelovich), the second is semantic-syntacti@) AN 979 D PN PN T

(Zadka) and the third is purely morphologico- = yawid haya carik lisw* Itel ‘abib

syntactic (Rosen). _ , _ David was have to-drive to-Tel Aviv
Kopelovich provides three binary dimensions that  pavid had to drive to Tel Aviv

describe the modal system in Hebrew: Personal -

Impersonal, Modality - Modulation and Objective -(4) 2730 53 MX ©35 R PIY ,NOSNAN NN Paynd >75
Subjective plane. The Personal-Impersonal system Kdéi lha‘abir ‘et hahaH?ata, .y

is connected to the absence or presence of a surface  Carik haya lkanes et kol ha‘obdim

subject in the clause. A personal modal has a gram- !n-order to-pass ACC the-decision,
matical subject: should to-assemble ACC all the-employees

1 o In order to obtain a favorable vote on this decision,
(1) ;D;W?g{;; rUIE Ih:'[:l;i% '.gt.r’imo all of the employees had to be assembled.

David should to-drive ACC mother-POSS Zadka (1995) defines the classsiigle-argument
David should drive his mother bridge verb$, i.e., any verb or pro-verb that can

An impersonal modal has no grammatical Subjecpave an infinitive as a subject or object, and that does
and modality predicates the entire clause not accept a subordinate clause as subject or object:

(2) NTaYY WX NN YonD TN (5) Yoy mow [subject]
carik Ihasi‘ "et 'imo la‘abodah 'sur lasen
should to-drive ACC mother-POSS to-the-work ~ Forbidden to-smoke
His mother should be driven to work Itis forbidden to smoke

Kopelovich makes no distinction between the vari(6) Pnw> nnn/n¥1 xn [object]
ous syntactic categories that the words may belong hua racah/htil | Sateq
to, and interchangeably uses examples of words like He wanted/started to-play

qWaN AT mutar, Y&, ‘epsar [adverb, existen-  He wanted/started to play
tial, participle respectively]. (7) wa5ma WYTR IN NIPY SN/ THY/2NNN G
The MOdaIity-MOdUIation plane, according to Yosep hi.th/’amad/msugeﬂ |iq|'0'
the functional school of Halliday (Halliday, 1985), ‘et hado”h bimlo'o.
refers to the interpersonal and ideational functions yosef began/is-about/is-capable to-read
of language: Modality expresses the speaker's own ACC the report entirely.
mind (epistemic modality - possibility, probability  vosef began/is-about/(is-capable) to read (of reading)
and certaintyprnn owy nTd 5y ‘alul laredet g&em the report entirely.

mahar (it may rain tomorrow). Modulation par-
ticipates in the content clause expressing extern
conditions in the world (deontic modality - permis-
sion, obligation, ability and inclination)»> nnx
ywoy »nnnd ‘ata yakol Ihathl ‘ak Saw(you can start
now). Modality does not carry tense and cannot be
negated, while modulation can be modified by tenséadka classifies these verbs into seven semantic cat-
and can be negative. egories: (1) Will (2) Manner (3) Aspect (4) Ability

g}) NN AYTN NN NIPPY ON0R/THY/2NNN oY
*Yosep hitii’amad/msugaBigra’
‘et hado”h bimlo’o.
*Yosef started/was-about/is-capable that-he-read
ACC the report entirely.

SFor reference see (Kopelovich, 1982), see below for “Ride Verb” in Zadka's terminology,”Tn 25Y7 5y19
Rosen’s analysis INVIND



(5) Possibility/Certainty (6) Necessity/Obligation From the morphological point of view, one may
and (7) Negation. Categories 1, 4, 5, 6 and 7 areharacterize impersonals by a non-inflectional be-
considered by Zadka to inclugaire modal verbs havior,e.g, v ye5, yx "ein, amn mutar, mox ’'asur,
e.g.,alethicanddeonticverbs. JwaN ‘epSarnaoN ‘ikpat. All of these words do
In his paper, Zadka defines classification criteriaot inflect in number and gender with their argu-
that refer to syntactic-semantic properties such ament. But this criterion leaves out all of the gender-
can the infinitive verb be realized as a relative clausguantity inflected words.g, »~a ra’uy, S»on msu-
are the subject of the verb and its complement thgal, 5%y ‘alul, amx "amur, 78 carik, 52 yakol
same, can the infinitive be converted to a gerundyhich are all classified as modals by Zadka. On
animacy of subject; deep semantic properties — argthe other hand, including all the gender-quantity in-
ment structure and selectional restrictions, the abiflected words with infinite or relative clause com-
ity to drop a common subject of the verb and itgplements as modals, will include certain adjectives,
complement, factuality level (factual, non-factualge.g, 7nowm musmakcertified), nounse.g, mat zkut
counter-factual); and morphological properties.  (credit), and participles.g, y»» nimna’‘ (avoid), as
Will, Manner and Aspectual verbs as Zadka dewell. It appears that Zadka’s classification relies pri-
fines are not considered modals by Kopelovich sinamarily on semantic criteria.
they can be inflected by tense (with the excep- Rosen (1977, pp. 113-115) defines a syntactic cat-
tions of = 'amur (supposedyyny ‘atid (should). egory he callsSmpersonals Words in this category
Ability verbs are 5> yakol (can), >»on msugal occur only as the predicative constituent of a sen-
(can,capable) [participle]. They have both an anitence with an infinitive or a subordinate clause argu-
mate actor as a subject and an infinitive as a compleient. Past and future tense is marked with the aux-
ment, with the same deep subject. These verbs dtary verbn hayah(to-be). In addition, imperson-
counter-factual. als cannot function as predicative adjectiverT>
Certainty verbs includenom mukrak(must),7as  kda'i (worthwhile),2vm mutab(better) noon 'ikpat
carik (should) xor ne’elac(be forced to)»> yakol  (care/mind).
(can),>n7on hekreh (necessary)wy ‘asuy (may), Personal reference can be added to the clause
o5y ‘alul (might), nax capuy(expected). They rep- (governed by the infinitive) with thigl dative prepo-
resent the alethic and epistemic necessity or poskion:
sibility of the process realized in the clause. All(10)mnws 5 »x1>
of them cannot be inflected morphologically. The  kda'y i listot
modal predicates the whole situation in the proposi-  worthwhile to-me to-drink
tion, and may be subjective (epistemic) or objective |t is worthwhile for me to drink
(alethic). The subject of these verbs coreferences

with the subject of the modal: 2.1 Criteria to ldentify Modal-like Words in
Hebrew
(9) o1 MHPS NIOM NN _ _
'ani mukrak lignot mkonit We have reviewed three major approaches to catego-
| must to-buy car rizing modals in Hebrew:
| must buy a car Semantic- represented mostly in Kopelovich’s

work, modality is categorized by three dimensions
Necessity/Obligation includes adjective®-g, 2°n  of semantic attributes. Since her claim is that there
hayab (must), »xvn rasa’y (allowed), gerunds — is no syntactic category of modality at all, this ap-
n1ow mukrah(must), wox "asur (forbidden),"m™»  proach ‘over-generates’ modals and includes words
mutar (allowed) and the vertn> yakwl(can)°. Ne-  that from any other syntactic or morphologic view
cessity verbs/proverbs present deontic modality, arfgll into other parts of speech.
all clauses share, in Zadka'’s view - a causing partiGyntactic-semantie Zadka classifies seven sets of
ipant that is not always realized in the surface.  verbs and pro-verbs following syntactic and seman-
~ Saswell as nouns and prepositions - among terandyx  UC Criteria. His claim is that modality actually is
yesand’ein - according to Zadka marked by syntactic characteristics, which can be



identified by structural criteria. However, his eval-had to face while building the corpus, we then indi-
uation mixes semantics with syntactic attributes. cate quantitatively the impact of the modal tag on
Morphological-syntactic Rosen’s definition ofm-  the practical problem of tagging.

personalgs strictly syntactic/morpholgical and does

not try to characterize words with modality. Conse3-1 "What do | care” *> nasN nn

quently, words that are usually considered modal&ne of the words tagged as a modal in our corpus
are not included in his definitiomon "asur (forbid- - the wordnaox 'ikpat — is not considered thus far
den),»mm mutar (allowed),%> yakol (can). to be a modal. However, at least in some of its in-
o ] stances it fits our definition of modal, and it can also
3 Proposed Modal Guidelines to Identify  pe interpreted as modality according to its sense.

The variety of criteria proposed by linguists reﬂectsThe o_nly _def|n|t|on that is consistent with our ob-
ervation is Rosennpersonals

the disagreements we identified in Iexicographig _ _ . _
work about modal-like words in Hebrew. For a com- Il_ookmg.back at its origins, we checked the His-
putational application, all words in a corpus musEOrlcal Lexicon of the Hebrew Languayehe word

be tagged. Given the complex nature of modalit)’?gm was used in the medieval period in the Talmud
in Hebrew, should we introduce a modal tag in ouFmd the Mishna, where it only appears in the follow-

tagset, or instead, rely on other existing tags? wigg construction:
have decided to introduce a modal tag in our Hef11)75 nasn nn

brew tagset. Although there is no distinct syntac- mabh 'ikpat Ik

tic category for modals in Hebrew, we propose the what care to-you
following criteria: (i) They have an infinitive com- what do you care
plement or a clausal complement introduced by the
binderv &. (ii) They are NOT adjectives. (iii) They
have irregular inflections in the past tenise,, >3-

Similarly, in the Ben Yehuda Project — an Israeli
version of the Guttenberg projécivhich includes
TS ) . texts from the Middle Ages up to the beginning of
nyTo raciti lada‘at (I wanted to know) is not a modal the 20 century —we have found 28 instances of the
usage. o word, with the very same usage as in older times.
The tests. to distinguish modal from non-modajyhjje trying to figure its part of speech, we do not
usages are. identify noox as a NOUN - as it cannot have a defi-
nite markem?®, and is not an adjective
used as modals if thev can be replaced wit Traditional Hebrew Dictionaries considegs to
sy y P tt])e an intransitive verb (Kohut, 1926; Even-Shoshan,
s 2003; Avneyon et al., 2002) or an adverb. Some
« Adjectives are gradable and can be modified b?gljlfnfs;fes- Izﬁr;a;?elggg()jIeasl:/vz]lfaiortcz(ra\?tcl:r?és
7 m'od (very) orany yoter (more). ' : : '
(very) yoter( ) (Choueka et al., 1997) did not give it a part of speech

e v and pyn which can be also existential, are

e Adjectives can become describers of the nong@t all.

inalized verb: o nb Yp = Twn 9P NEMNN In our corpus we found 130 occurences of the
qa| laharos = haharisah qa]a m’oc(easy to word naon of which 55 have an infinitive/relative
destroy=> the destruction is easy). clause complement, 35 have null complement, and

40 haven m PP complementy»ann 1 naow 'ikpat

e In all other cases where a verb is serving i
9 Shttp://hebrew-treasures.huji.ac.il/ an enterprise conducted

to convey modality, it is still taggecvi as _a Verb’by the Israeli Academy of the Hebrew Language.
€.g, N¥mn NN oYy jam mubanSyosi hu'’ "http:/iwww.benyehuda.org, http://www.gutenberg.org

hamnaceHit is clear that Yossi is the winner). 8although we found in the internet clauses %s 1D)
) NIONN NYIPI nistmu li nagbubiyot ha'ikpafMy caring
. . S pores got blocked).
We first review how these guidelines help us ad- °Only its derivativesnynaoN Moo ‘ikpati, ikpatiyut

dress some of the most difficult tagging decisions wearing, care) allows adjectival usage.



lo mehamdinghe cares for the country). The latterto rephrase a clause in a way that the adjective mod-
has no modal interpretation. We claim that in thisfies the nounj.e, the range is the action itself and
case it should be tagged as a participie>f). The not its subject.

test to tell apart modal and participle is: (14)050nn NN Y819 WP
(12)255 gows 15 nadoN = gase Ibace’ et haheskem
DY NYVY 975 INION NIN* hard to-perform PREP the-agreement
ikpat lo liStop kelim=- Itis hard to perform the agreement
*hu’ 'ikpati klapeiStipat kelim (15)*nwp Doonn
mind him to-wash dishes- haheskem K
*he concerned for washing dishes the-agreement hard
He minds washing dishes- The agreement is hard

*He is concerned about washing dishes .
However, following Ambar, there are cases where

(13)o7ym Y NN = the usage of nwp gade leis not modal, but an emo-
DYN 2903 MNAON NN tional adjective:

'ikpat lo meha‘aniyim=-

hu’ ikpati klapei ha‘aniyim
care him of-the-poor-people-

he caring for the-poor-people
He cares for the poor peopie

He is caring for the poor people Berman (1980) classifies subjectless construc-
tions in Modern Hebrew, and distinguishes what she
calls dative-marked experientialsshere (mostly)

Infinitive/relative clause complement, (2) Notanad- . = . . :
o . . . : adjective serves as a predicate followed by a dative-
jective, (3) Irregular inflection (no inflection at all). ?1arked nominal

To conclude this section, our proposed definition o
modals allows us to tag this word in a systematiél7)o”na M5 avp
and complete manner and to avoid the confusion that 425€ le-rinah bakyim

characterizes this word. hard for-Rina in-the-life
It is hard for Rina in life

(16)x PNwY DY/ NYp
gase/na'‘im Bokeh'ito
hard/pleasant to-chat with-him
It is hard/pleasant to chat with him

All other tests for modality hold in this case: (1)

3.2 ’ltsreally hard” %2 nvp Adjectives that allow this construction are cir-
Some of the words tagged as modals are commontymstantial and do not describe ianer state n»
referred to asadjectives such asymn on 'asur, Ny rina ‘acuba(Rina is sad) vsn»io 28y ‘acub
mutar (allowed, forbidden), though everyone agree§ina (it is sad for Rina). Another recognized con-
- and tags these words as adverbs or participals (ssteuction is thenodal expressionthat include sen-
table 1). However, questions are raised of how to telences with dative marking on the individuals to
apart modals as such from adjectives that show verwyhom the modality is imputec>s> 7275 15 MoN
similar propertiesmab> 5 nwp gase li laleket(itis  ’asur lanu Idaber kakalfwe are not allowed to talk
hard for me to walk). Ambar (1995) analyzes thdike this); Berman suggests that the similarity is due
usage of adjectives in modal contexts, especially @b the perception of the experiencer as recipient in
ability andpossibility. In sentences such as nvp both cases; This suggestion implies that Berman
wy Y Snono gaSe lanu lhistagel lara‘a (it is hard  does not categorize the modalasur, mutai) as ad-
for us to get used to the noise) the adjective is used jactives. Another possible criterion to allow these
a modal and not an adverbial meaning, in the sens@rds to be tagged as modals (following Zadka) is
that meaning of the adverbiahpa bgwsi (with diffi-  the fact that for Necessary/Obligation modals there
culty) and the modah> yakwl(can) are unified into exists an 'outside force’ which is the agent of the
a single worchwp. Similarly, thepossibilitysense of modal situation. Therefore, 55 9275 W ON
nvp is unified with the modahwax 'epSar. In any ‘asur lanu Idaber kakah(we are not allowed to
usage of the adjective as the modal, it is not possibtalk like this), this is because someone forbids us



from talking, while if o»na n»15 nwp gaSe Irinah  Eitan Avneyon, Raphael Nir, and Idit Yosef. 200dilon sapir:
bahayim (It is hard for Rina in life) then no "out- 'Ifh?_'Echclopedlc Sapphire Dictionarided Artsi, Tel Aviv.

. . . . in Hebrew).
side force” is obliged to be the agent which makes ( )
her life hard. To conclude - we sudggest tagagina botRuth Berman. 1980. The case of (s)vo language: Subjectless
'asur andmutar as modals. and Wgegrecorr?rgr]ler?d al constructions in Modern Hebrewanguage 56:759—776.

lowing modal tagging for other possible adjectiveQaVi_d Car_mel ._emd Yoelle S. Maarek. 1999. Morpholpgical
disambiguation for Hebrew search systems.Pinceeding

in this syntactic structure. of NGITS-99pages 312-326.

Yaacov Choueka, Uzi Freidkin, Hayim A. Hakohen, , and Yael
Zachi-Yannay. 1997Rav Milim: A Comprehensive Dictio-
nary of Modern HebrewStimatski, Tel Aviv. (in Hebrew).

4 Conclusion

We recommend the introduction of a modal POS tag
in Hebrew, despite the fact that the set of criteria tfrdinand de Haan, 200Slypological Approaches to Modal-
identi dal . | binati f ity in Approaches to Modalitypages 27-69. Mouton de
iden |fy_mo al usage is a complex combination of - Gryter, Berin,
syntactic and morphological constraints. This class o _
% of th K b di Oswald Ducrot and Tzvetan Todorov. 197Rictionnaire en-
covers as many as 3% of the tokens observed in Ourcyclop’edique des sciences du langagEditions de Seuiil,
corpus. Paris.

Our main motivation in '_ntrOdUC'ng this tag in Our ayraham Even-Shoshan. 200&ven Shoshan’s Dictionary -
tagset is that the alternative (no modal tag) creates Renewed and Updated for the 20008m Oved, Kineret,
confusion and disagreement: we have shown that Zmora-Bitan, Dvir and Yediot Aharonot. (in Hebrew).
both traditional dictionaries and previous computayehuda Gur. 1946.The Hebrew Language DictionaryDvir,
tional resources had a high level of disagreement Tel Aviv. (in Hebrew).
over the class of words we tag as modals. We hawe A. K. Halliday. 1985. An introduction to functional gram-
confirmed that our guidelines can be applied consis- Mar Edward Arnold, USA, second edition.
tently by human taggers, with agreement level simivaakov Knaani.  1960. The Hebrew Language Lexicon
lar to the rest of the tokens (over 99% pairwise). We Masada, Jerusalem. (in Hebrew).
have checked that our guidelines stand the test of tidexander Kohut. 1926.Aruch Completum auctore Nathane
most difficult disagreement types identified by tag- filio Jechielis Hebraischer Verlag - Menorah, Wien-Berlin.

iepr in Hebrew).

gers, such as “care to” and “difficult for”. _ ( )_ o

Finally, the immediate context of modals include<iona Kopelovich. 1982Modality in Modern Hebrew Ph.D.

. ’ . . o thesis, University of Michigan.
a high proportion of infinitive words. Infinitve _ _ _
words in Hebrew are particularly ambiguous mor¥2 Ornan.  2002.  Hebrew in Latin script. L&Sorenu
. : . LXIV:137-151. (in Hebrew).

phologically, because they begin with the letter
| which is a formative letter, and often include the"'al'jg %é Rgzﬁ;‘- 1977Contemporary HebrewMouton, The
analysis le+ participleg.g.2mwb can be interpreted, gue. '

depending on context, asSmwr (to guard), le- Beatrice Santorini. 1995. Part-of-speech tagging guidelines for
' ’ the Penn Treebank Project. 3rd revision;. Technical report,

Samur(to a gu_‘?rded)_’ ola-Samur(to the guarded). Department of Computer and Information Science, Univer-
Other ambiguities might occur toe,g, »v> can be sity of Pennsylvania.

interpreted aasir (to sing),le-Sir (to a song), or as Erel Segal. 2000. Hebrew morphological analyzer for Hebrew
la-Sir (to the song). We have measured that on aver- undotted texts. Master's thesis, Technion, Haifa, Israel. (in

age, infinitive verbs in our expanded corpus can be Hebrew).
analyzed in 4.9 distinct manners, whereas the overadhalil Sima’an, Alon Itai, Alon Altman Yoad Winter, and Noa

average for all word tokens is 2.65. The identifica- Nativ. 2001. Building a tree-bank of modern Hebrew text.
Journal Traitement Automatique des Langues (t.a.$pe-

disambiguate neighboring infinitive words. . .
9 9 9 Shlomo Yona. 2004. A finite-state based morphological ana-
lyzer for Hebrew. Master’s thesis, Haifa University.
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