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This document describes the Hebrew Wikipedia dependency-parsed corpus.

1 The Data

The corpus is based on a September 2013 dump of the sentences in the Hebrew
Wikipedia (http://he.wikipedia.org), after filtration of tables, headers, and
other “non-text” material. The data contains 3,832,992 sentences, and over 76M
tokens and over 106M words (106,449,114 tree nodes).

2 Automatic Analysis

The data was tokenized using a simple Hebrew tokenization script by Yoav
Goldberg (https://bitbucket.org/yoavgo/hebtokenizer) and tagged by the
part-of-speech tagger of Meni Adler [[l] (the tagger relies on morphological anal-
ysis performed by the MILA morphological analyzer [7]51) The tags were then
converted using a deterministic process to the tagset which is used in the Hebrew
Treebank (v3). After tagging, the sentences were parsed with the 2013 version
of the Hebrew Dependency Parser by Yoav Goldberg. The parser follows the
EasyFirst approach ([B, i) with error-exploration during training training ([6]).

3 Data Format

All data is in UTF-8 encoding.

Raw The raw text, one sentence per line.

Thttp://www.mila.cs.technion.ac.il/eng/tools_analysis.html
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Tagged and Parsed Data The tagged and parsed data contains a subset
of the sentences in the raw corpus (a length threshold was applied, filtering
overly-long sentences).

The parsed sentences are in a format similar to that of the CoNLL-2007
shared task (http://nextens.uvt.nl/depparse-wiki/DataFormat). Specifi-
cally:

o The data file contains sentences separated by a blank line.

o Each sentence contains one or more words, each word starting on a new
line.

e FEach word line consists of ten fields, separated by a single tab character.
No whitespace is allowed within a field. The fields are described in the
table below:

Field | Name Description
1 ID Word index, in the form X.Y (see “Word Indexing”).
2 WORD Word form, including pseudo-words (see “Words”).
3 LEMMA | Word lemma.
4 CTAG Coarse-grained part-of-speech tag (see “Part of Speech Tags”).
5 FTAG Finer-grained part-of-speech tag (see “Part of Speech Tags”).
6 FEATS Morphological Features (see “Morphological Features”).
7 HEAD Index of the head-word of the current word.
8 DEPREL | Dependency-relation to the head (see “Syntactic Relations”).
9 Reserved | Always _
10 | Reserved | Always

3.1 Word Indexing

The difference from the CoNLL format is that word indices are not integers,
but of the form X.Y where both X and Y are integers. This is done in order
to support the Hebrew writing system in which some function words are not
separated by whitespace but instead attach to the next token. In the indexing
scheme used in this corpus, X designates the token number, while Y designates
the within-token word number. For example, a sequence such as IMN ToM
(and-the-boy said) will be represented as:

1.0

1.1 n

1.2 9>

2.0 MmN
3.2 Words

Word boundaries and definitions follow version 3 of the Hebrew Treebank.
Hebrew orthography causes some function words to be attached to the next

word as a prefix instead of being separated by whitespace. In addition, the defi-

nite article n is sometimes not explicitly marked. Each function word, including


http://nextens.uvt.nl/depparse-wiki/DataFormat

the definite article, is treated as a separate word in the parse tree (and has its
own line / index):

1.0
1.1 n
1.2 n
1.3 ma

In addition to the words, some tree nodes are represented as pseudo-words.
Pseudo-words are used in cases a word can participate in a syntactic relation,
but it does not appear explicitly in the text. For example, the definite marker
is not written after the prepositions 2, 9 and >, but is marked using a special
diacritic mark on the preposition. In these cases, the definite article appears in
the tree using the *DEF* pseudo-word:

1.0 5

1.1 *DEF*
1.2 ma
20 n

2.1 9

Other pseudo-words are used for dealing with morphological suffixes. These
include:

Possessive Suffixes 17> (his-childhood), which is sometimes analyzed as
N0 Yv M7 (childhood of him) is analyzed in the corpus as:

1.0 nm1» m7>» NN  NN4POS+PRP gen=F|num=S
1.1 *POS* bYv POS POS _
1.2 *PRP* wn  PRP PRP gen=M|num=S|per=3

Here, *POS* is the possessive, and *PRP* is the pronoun, whose gender, num-
ber and person are marked in the morphological features field. Note that the
base form and the suffix each have their own set of morphological features.

Inflected Prepositions Words such as onb (to them), n5 (to her), 1 (in
him), »2 (in us) and so on, which are prepositions with a pronomial suffix, are
analyzed as the word followed by the pronoun pseudo-word *PRP*:

1.0 on> P IN IN+PRP

1.1 *PRP* on PRP PRP gen=M|num=P|per=3
1.0 wma a IN IN+PRP
1.1 *PRP* wnax PRP PRP gen=M|gen=F |num=P|per=1

1.0 v >v  POS POS+PRP _
1.1 *PRP* jyn~x PRP PRP gen=F |num=P |per=2



Inflection Accusatives Words such as 1mx and nmx (the accusative marker
nx (AT) followed by a pronomial suffix) are analyzed similarly to the inflected
prepositions:

1.0 ;i nx ACC ACC+PRP
1.1 *PRP* »»~ PRP PRP gen=M|gen=F |num=S|per=1

Inflected Adverbs The inflected adverbs ymy and nTy (while he/she) get
similar treatment:

1.0 vy Ty RB  RB+PRP _
1.1 *PRP* wnn PRP PRP gen=M|num=S|per=3

Verbs with Accusative Suffix In verbs such as powpax (I will ask you)
in which the object is realized as a suffix, both the accusative marker and the
pronoun are realized as pseudo-words.

1.0 oowpar wpan VB VB4ACCH+PRP gen=M|gen=F|num=S|per=1
1.1 *ACC* N ACC ACC -
1.2 *PRP* omx PRP PRP gen=M|num=P|per=2

1.0 19apd oap> VB VB-TOINFINITIVE+ACC+PRP
1.1 *ACC* mn  ACC ACC _
1.2 *PRP* ~Nn PRP PRP gen=M|num=S|per=3

Summary In all these cases, the suffix is not separated from its base word,
and instead the complete form is followed by the pseudo-words of its suffix.
The benefit of the pseudo-words system is that, after ignoring the pseudo-word
tokens, the word sequence has one-to-one correspondence to the raw tokens.

3.3 Part of Speech Tags

The fine-grained parts-of-speech tags are listed in Table m The coarse-grained
parts-of-speech column include a coarser version of the fine-grained tag. For
words that include suffixes, the fine-grained tag encodes information about the
parts of speech of the base as well as the suffix, separated by the + sign.

We note that the tags are lexical, and not syntactic.

3.4 Morphological Information / Features

The sixth field (FEATS) contain morphological and other features of the word.
The this field is a bar (“|”) separated list of key-value pairs of the form key=val,

“ 9’

or “_” in case of an empty list.

Features with different possible values (for example, in case the gender can
be both male or female) are represented as multiple occurrences of the same key
with different values.

The possible keys and values are summarized in Table E



Tag Description Examples

ACC AT accusative marker nN, *ACC*

ADVERB Adverb appearing as prefix 5

BN Beinoni (participle) form NYP, GO, YA, 1T

BNT Construct-state Beinoni Form YA0N, N2M, NONK, 22NN, 1M
CC Conjunction v, T2, 932, 295
CC-COORD Coordinating Conjunction other than y D), DN, N, YA, P

CC-REL Relativizing Conjunction IUNR

CC-SUB Subordinating Conjunction 3, T3, ANNY, IWUND, M

CD Number NN, 1, 0

CDT Construct Numeral NV, NV, Y9ON, MND, MIVY
CONJ The 1 coordinating word )

Ccop Copula (present) and Auxiliaries (past and future) 0, vn, NN, WK, W
COP-TOINFINITIVE Infinitive Copula nend

DEF H marker n, *DEF*

DT Determiner (other than n) VIO, NN, 9D

DTT Construct-state Determiner N, IMN, DWW, NN

EX Existential v, PN, DIV, PN

FW Foreign Word England, wiki, New

IN Prepositions M, Oy, TN, Pa

INTJ Interjection 19, PN, NN, NI, N

JJ Adjective DINK, O27, VTN, 9T, MIND
JJT Construct-state Adjective 22T, YT, MY, NIDN, XN
MD Modal VAN, 91, AN, NN, DY
NCD Numerical Expression 20.30, 20.00, 16.11, 6.6.82, 13.11
NEG Negation ND, PN

NN Noun NIvYN, NOSWNN, OV, YIN
NNP Proper Nouns SN, DOV, NIND, AN
NNT Construct-state nouns YT, Ny

POS Possessive v, *POS*

P “Prefix” wordlets NI, N, P, NN, YOIN
PREPOSITION Suffix (2”95wn) Prepositions 1,9, 0,9, v

PRP Pronouns NI, M, N0, on, 1, ¥PRP*
QW Question Word nn, M, ONN, N, 12N

RB Adverbs N, NP, Ty, 12D, HINDNN
REL-SUBCONJ Relativizer v

TEMP-SUBCONJ
VB-TOINFINITIVE

Temporal Suboordinating Conjunction
Infinitive Verbs

v, vn
MYYo, 0OWY, yNnd, Nnd, yNad

VB Verbs AN, MIN, NN, YTV
yyCLN Colon :
yyCM Comma s
yyDASH Dash -
yyDOT Period
yyELPS Ellipsis
yyEXCL Exclamation Point !
yyLRB Open Brackets (
yyQM Question Mark ?
yyQUOT Quotation Mark “
yyRRB Close Brackets )
yySCLN Semicolon H
UNK Tagger uncertainty
Table 1: Fine-grained Part-of-Speech Tags
Feature Key Possible Values
Gender gen M (male), F (female)
Number num S (single), P (plural), D (dual)
Person per 1,2, 3, A (all)
Tense of verbs tense PAST, BEINONI (present), FUTURE, IMPERATIVE
Polarity polar neg (negative), pos (positive)
Type of pronoun type DEM (demonstrative), PERS (personal), IMP (impersonal)

Table 2: Morphological and other Features

3.5 Choice of Heads

The choice of heads follows the decisions in Chapter 5 of




3.6 Syntactic Relations

The syntactic relations follow the scheme put forward by Reut Tsarfaty in [§],
which is an elaboration of the Stanford-dependency labels [2]. Note, however,
that while the relations are close to the Stanford-Dependencies scheme, the
choice of heads sometimes differ (this may change in future releases).

The list of relations is detailed below. Relations marked with a * are not
very frequent, and are of less important. Some relations are accompanied by
examples. The example is given in the format rel(head, modifier).

*

advmod Adverbial modifier.

v IYD 522PN2 NNNONN NPPONNNN
advmod(nnnann, Sapn3a)

amod Adjectivial modifier.

DPYYN DDY»
amod(mw», 0»wyn)

appos Apposition.

oo ONTY 219 ,0TYNN 92N
appos(1an,99)

also used for parenthesized expressions (which are headed by the opening paren):
( D778 YN ) IMNT N2
appos(n3a, ))

aux Auxiliary verbs.

ORI NON PN NN
aux(non, n)

e PYND PN NN
aux(ym, mn)

cc Introducing conjunction — relation between a coordinating conjunction to
its head (when there is no better alternative, usually under root).

conj Relation between the conjoined element and the coordinator.

AN 1 ATy 0 NTYN
conj(1, NTay)
conj(y, NPNA)



ccomp Complement clause with internal subject.

PIN DY V12N DTYNN 2D NYTIN NN
comp(NY1n, »d)
ccomp(*d, vaN)

comp Complement.

PIN NYNN vIAIN NTYNN 2D NYTIN XN
comp(NY1n, »d)
ccomp(?3, va3N)

aM5N Sy DTYN DTN

comp(DTyn, Sy)
pobj(by, am>on)

complmn * Used for a complementizer which is the root of the sentence.

compound * Used in compositional adverbs such as n2105, 2Mm15, MnnNa in
cases they receive a split analysis.

THVIN NAIVD MIPNI NYPON
prepmod(NaoON, 9)

compound (2, N2w)
pobj(n1v, Tymn)

cop Copular element — modifying the head of the copular expression.

POIYN OIPN NN ORIY
cop(D1pn, NoN) subj(D1pn, HNIW?)

def Relation between definite article and its head.
dep A generic dependant (governed, or an argument).

det Relation between a determiner (other than the definite article) and its
head.

T N YD

def(o>7>, n)
det(o>7>, 99)

detmod * Modifier of a determiner or of a quantifier.



gen Genitive.

Yp oV 01>
gen(DTy, Hv)

ghd * Genitive head of a nominal phrase.

gobj Genitive Object, either of a possessor or in construct-state (M>n0).
MTN PTIND HY DINUNIN D2AOVN

gobj(5v,1mY)
gobj(>Tmo,mT)

hd A generic head (governor, argument taking).

mod A generic modifier. Super-type of appos, amod, advmod, neg, prepmod,
possmod, tmod, rcmod, infmod

mwe * Part of a multiword expression (out of a relatively small set of recog-
nized multiword expressions).

neg Negative modifier.

IR0 M) KD
neg(1mm, N5)

nn Noun-noun modification, mostly within proper names.

IV 0P
nn(>ov, TIV)

™I2 N MYIN
nn(MsIN, 1°73)

null *

num A modifier which is a numeric expression.

DIV N VY
num(o»v, vv)

number Part of a number.



obj Genitive object (when dobj, iobj, gobj, pobj are not appropriate or cannot
be determined). Usually object of an infinitive verb.

905 NMOND
obj(moNY, qud)

parataxis

pcomp * Complement clause of a preposition.

19502 MDY »7D DPIAND
comp(pary, »13)
pcomp(»73, MItH)

pobj Object of a preposition.

12 Y ToN N0
pobj(b, wr3a)

posspmod * Possession modifier.
prd Verbal predicate (usually at root of sentence).

prep * A preposition (which is not in head position, unlike prepmod and
comp). Usually used for prepositions under root.

prepmod A preposition modifier. 12 5 750 N prepmod (790, )

punct Relation between a punctuation symbol and its head.
qaux * Question auxiliary. Usually question-words at root.

rcmod Introducing a relative-clause modification. N2INY N8N VA5 W TN
rcmod (72, W) relcomp(v, v1ad)

rel *

relcomp Complement of the relativizer. N8 NXSIN VIO W TO0N

rcmod (72, v) relcomp(v, vad)



subj Subject. YMNN DWY THN NN

subj(79n, Nn)

tmod * Temporal modifier. 51NN yawvin Tyn

tmod(yawin, Tmnx)

xcomp Complement clause with external subject (usually in infinitive con-
structions). 27 Pt DINY NTYN NNOIN

xcomp(NTYn, 01 N9)
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