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Abstract

This work is about the computation of gender of
nouns in Urdu text which comes under morphology
[1]. The system developed for this purpose takes Urdu
text as input and processes it for the identification
and/or conversion of nouns used in that text, using a
system generated database of Urdu nouns. If a noun is
not found in the system’s database then it is searched
in an Urdu Noun dictionary. This dictionary contains
information about different nouns. The system then
applies the gender conversion rules to the noun if it is
an animate one [2, 3, 4], otherwise its context is
analyzed for finding its correct gender. This system is
designed to help those people who are interested to
know the correct gender of Urdu nouns for various
purposes like automatic part-of-speech tagging.
Further, the system can also be used in Urdu natural
language systems with respect to nouns.

1. Introduction

This research paper is about the computational
aspect of Urdu Noun Morphology using the gender
inflection rules and noun context information observed
during the course of this study. The term context used
here means the neighboring words of a noun in the
current file and its use in other locations in Urdu
corpus. The system primarily depends upon a system
generated database and on an Urdu noun dictionary,
both of which were developed as a prerequisite for the
successful implementation of the system. The system
is also supported by a set of rules; some of them were
identified during the literature study [5].

The system is provided with a wuser friendly
graphical interface, which in turn, is supported by a
database. This database is a system generated database.
It means that after successful iteration of the system
through the dictionary, rule base and context
resolution, the system stores the output pair i.e. the
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name of the noun, its opposite gender and that whether
it is a living noun or not. The second important
component of the system is an Urdu noun dictionary,
which contains the most frequently used nouns along
with some of their characteristics. The third part of the
system is a rule base. The rule base is constructed to
compute the opposite gender of animate nouns.
Corpus is another component of the system as shown
in Figurel.l. It is a large and structured set of texts
usually electronically stored and processed [6]. It can
be used to do statistical analysis, checking occurrences
or validating the linguistic rules in a specific domain.
Here, it is used to find out the context information of
nouns used in corpus. The rest of the paper is
organized as follows. Section 2 discusses the major
system components along with the sources from where
the data is acquired and the formulation of rules.
Section 3 shows the details of the developed algorithm,
its implementation and flow of information inside the
system. Section 4 is about evaluation of the software.
Section 5 concludes the research paper. The detailed
architecture of the system can be understood from
Figurel.l:

| List of inanimate nouns along with gender |

| Database | | Dictionary |

v v

Gender Recognition and Conversion H

System

| Corpus |

Urdu
Text

| Rule base |

List of animate nouns converted to opposite
gender

Figure 1.1
2. System components

The following is the detailed discussion of major
components of the system as mentioned in Figure 1.1;
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namely the database, the dictionary, the corpus and the
rule base.

2.1. Database

The purpose of inclusion of database into the system
was to provide a source for the fast access of
information i.e. whenever the system tries to compute
the gender of any noun; it first checks the database for
the relevant information before trying the other
options. The database was developed using Microsoft
SQL Server 2000. The data inside the database was
organized in a systematic manner. The database
consisted of a table of nouns, which is updated by the
system after each successful iteration. The table
contains information about nouns i.e. a reference
identifier, name, type, gender and the information that
whether the noun is animate or inanimate.

The system can be given input in the form of Urdu
text; it processes the input file word by word. A word
is read from the input file then this word is searched in
the database, assuming it as a noun. If the word gets
matched with any word inside database, then it is
temporarily copied to a file for latter use i.e. to display
to the system user. If the word is not found in the
database then the system will try other options to
compute or to find its gender. Finally, the word will be
stored in the database for latter use.

2.2. Dictionary

The online Urdu Dictionary [7] hosted by Center for
Research in Urdu Language Processing (CRULP),
National University of Computer and Emerging
Sciences, Lahore, was accessed for most commonly
used nouns and their corresponding morphological
information. The required information was
downloaded in HTML form, which was then
converted into XML. The data in XML format was
rearranged locally for efficient access using Microsoft
SQL Server. The dictionary consists of a table with the
attributes like reference identifier, word, gender and
information that whether the noun is animate or
inanimate.

2.3. Corpus

The third component of the system is an Urdu
corpus, which was organized in a database using
Microsoft SQL Server 2000. The corpus normally
contains news and current affairs, which was mostly
acquired from Urdu websites in Unicode form. This
corpus can be used to compute the gender of a noun, if
it is not available in the dictionary. The access to the
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corpus is bi-directional i.e. information can be
retrieved from and updated to the corpus, means
whenever the system finds new data it will be added to
corpus for later use.

If a particular noun is not found in the dictionary
then the system uses the context of that noun in corpus
to find its corresponding gender. The context
information leads the system to decide that whether a
noun is masculine or feminine. The corpus can also be
accessed by the system for those animate nouns whose
conversion to opposite gender cannot be achieved via
rule base. Further, a website about Patras Bokhari’s [8]
work was accessed for data collection, which was used
to check the system’s performance.

2.4. Rule base

The rule base is the last component of the system. It
contains rules for the conversion of animate nouns to
their opposite gender. These rules were studied and
developed during the literature study. The use of the
rule base is done by the system when an animate noun
is found in the dictionary. The rules were developed
keeping in view the frequency of patterns for
conversion. As it is obvious that nouns take a
particular method of conversion from one gender to
the other, the rules were developed for the most
commonly observed patterns. It is worth mentioning
here that a noun may incorrectly be converted to its
opposite gender by the system. In such a case there is
an evaluation process in the system, which was
implemented through analysis algorithm. The function
of this algorithm is to validate the conversion of nouns,
by cross checking the output with corpus. This cross
checking process is the inspection of the context of
nouns, which are incorrectly converted.

An appendix is given at the end to mention the
frequently found patterns in the gender conversion
process. Based on the observations given in the
appendix, the following rules were defined in rule base.
The “0” represents the null character i.e. when there is
no gender inflection marker; it is represented by a “0”.
Rule No. 1.

If last character of masculine is “//2/0” then replace
“Io/0” with “s/W” to form feminine. This rule was
derived from observations 1-4 while converting
masculine nouns into feminine ones.

Rule No. 2.

If last character of feminine is “w/W” then replace
“w/W” with “V/5/0” to form masculine. This rule was
derived from observations 1-4 while converting
feminine nouns into masculine ones.

Rule No. 3.

If last character of the feminine is “s” (combined or
separated) then remove “°” from feminine to form
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masculine. This rule was derived from observations 1,
5 and 6.

Rule No. 4.

If the last character of masculine is not “//s” then add
“” (combined or separated) to masculine to form
feminine. This rule was derived from observations 1, 5
and 6.

Rule No. 5.

If the last character of feminine is “J” then replace “0”
with “0/) /o/s” to form masculine from feminine. This
rule was derived from observations 7-10.

Rule No. 6.

If last three or last two characters of feminine are “c» V/
o then replace “vd V¢ 7 with “0/s” to form
masculine from feminine. This rule was derived from
observation No. 11.

13
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If last character of masculine is “(/is” then replace
“ols” with “c® 1’ to form feminine from masculine.
This rule is derived from observation No. 11.

Rule No. 8.

If last three characters of feminine are “" then
remove them to form masculine from feminine. This
rule was derived from observation No. 12.

Rule No. 9.

If last two characters of feminine are “.*” then replace
them with “0” to form masculine. This rule was
derived from observation No. 13.

There is no regular pattern found in observations 14
to 16, therefore the gender of these nouns cannot be
computed through a rule. The information about all
such nouns was stored in the noun dictionary.

Consider the sentences in Table 2.1, which show

Rule No. 7. masculine and feminine gender of inanimate nouns
with the help of context they are used in. Here nouns
are used only when they are possessed by someone.

Table 2.1
S. No. Sentence Explanation
(D = B e
Yih mera qalm hai The “/” in word “Iu=" is pointing to the masculine noun
This my pen is Al
“This is my pen.”
(2) - S e
'Yih  hamary kitab  hai The “¢” in the word “c % is pointing to the feminine
This  our book s noun “caliS”,
“This is our book.”
3) b S STy
Yih  usky kitab  hai The genitive case “(S” is pointing to the feminine noun
This  his book s Qlis”,
“This is his book.”
@ o B Sl
Yih Ahmad k& qalm hai [The genitive case “\S” is pointing to the masculine noun
This Ahmad °’s  pen is  [“al,
“This is Ahmad’s pen.”
(5) b S (Sl
'Yih  Ahmad ky  kitab  hai[The genitive case “(S” is pointing to the feminine noun
This Ahmad s book is [‘Als”,
“This is Ahmad’s book.”

The above table contains some gender markers
(boldface in the third column) which are very helpful
in the gender recognition process. These markers are
used by the system to identify the gender of nouns.
There is another issue. Sometimes, a noun’s context
gives no information about its gender. For example:

(6) -5Y Ak sl Qs
Kitab aur qalm laau
Book and pen bring
“Bring book and pen.”
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In example (6), two nouns “a%” (pen) and “<US” (book)
are used where the gender identification is not possible
from the context information. To handle such situation,
the system was designed to find multiple occurrences
of such nouns with varying context information in the
corpus. After deciding the gender from corpus, the
resultant information is stored in the database. As the
last option, if the system is not able to find or calculate
the gender of a noun then the expert users will be
given an option interactively to store the noun’s
gender in database.
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3. Algorithm development and
implementation

The operation of this system is as follows. When
Urdu text is loaded, the system will check the end of
file. If end of file is true then the program will be
ended, otherwise the system will read the next word.
The system will decide the word boundary on the basis
of blank spaces around the word. As a first step, the
system will search the given word in its local system
generated database, which is a database of nouns
containing their gender information along with their
opposite gender if possible. Inanimate nouns have no
opposite gender. If the word gets matched in the
database, this means that it is a valid noun because the
database stores only nouns. The system will then
display its relevant information and will loop back to
check the end of file. If the word does not match with
any other word present in the database then the system
will check the dictionary of nouns.

The dictionary contains the frequently used Urdu
nouns along with their corresponding attributes i.e.
name of noun, type and the information that whether
the noun is a living one or not. If the current word gets
matched with any other word in the dictionary then it
means that the word is a valid noun. After this match,
the animate nouns are converted into their opposite
gender with the help of rule base. If the conversion is
correct i.e. the analysis algorithm returns true then the
corresponding noun’s relevant information will be
displayed and stored in the data base for later use.

The inanimate nouns have no opposite gender, that’s
why there is no need of conversion. The inanimate
nouns are only recognized by the system for their
gender. This recognition is done by means of the
context of the word as nouns agree for gender to their
context in which they are used [9]. The word-context
is first checked in the current file. If it doesn’t match
in the current file then the corpus is searched for
finding the gender of the noun. This is the last facility
in the system to find the gender of an inanimate noun.
Still, if the system fails to find the relevant context
information in the corpus then there is a facility
provided by the system for expert users to handle such
situations. All such nouns can be entered into the
database by expert users for later use. The file loading
control also provides a facility called tool tip; any
word can be selected and clicked for its grammatical
information in the file window. The following pseudo
code explains the same process:
1-Load Urdu text
2-Read next word from file,
3-If end-of-file then go to Step-10
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4-Else look for the word in noun database
If word is present in noun database then
Go to Step- 8
Else look word in dictionary
If present in dictionary then
Check noun is animate or inanimate
If noun is inanimate then go to Step- 6
End if
End if
End if
End if
5-Apply gender conversion rules from rule base and
check
If conversion is correct then
Go to Step- 7
End if
6-Look into the context to find noun’s gender
If gender is not found then
Go to Step-9
End if
7-Store information in noun database
8-Display and Go to Step- 2
9-If user is expert then enter the noun’s information to
noun database
10-End
The above algorithm was implemented using
Microsoft C#, Microsoft SQL Server 2000 and ORM
Dot Net [10] on Microsoft Windows XP Professional
platform to check its performance and efficiency.
Figure 3.1 shows the flow of information within the
system:

pla

Y Netvad 2

\4

Y

Animate Noun

Inanimate Noun

Context
N

Manual Entry

Figure 3.1

4. Evaluation and results

The evaluation of the system was performed by
using a corpus of size approximately one giga byte.
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The corpus contains data from a verity of domains, but
it can be broadly classified under news and current
affairs domain. The purpose of the use of this corpus
by the system was to evaluate its performance in a
given set of data i.e. a file. During the testing of the
system, it was observed that 90% of the nouns were
present in the dictionary. Later, 73% of the animate
nouns were successfully converted into their opposite
gender. For the remaining 27% of the animate and for
all other inanimate nouns, the system was supported
by a corpus. The corpus was accessed by the system
for finding the gender of noun and resulted in an
overall accuracy of 87%. The remaining 13 % of the
inanimate nouns were entered by the system user.
After finding a noun’s gender through its context, the
resultant information was stored into the database.
This way the performance of the system can
automatically be improved with the passage of time as
the system is designed to adopt and store external
information.

5. Conclusion

Gender is an important characteristic of nouns in
Urdu language. Each noun in Urdu is either of gender
masculine or feminine. The aim was to develop an
efficient computerized system for the recognition of
gender of animate and inanimate nouns in Urdu text
and then conversion of animate nouns into their
opposite gender. This system is primarily designed to
help people who are learning Urdu as a second
language. The system will help the learners by
deciding the correct gender of nouns. This work can

also contribute in the automatic part-of-speech tagging.

Further, this work will contribute to the morphological
components of Urdu natural language systems.
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Appendix A

Nouns

The following are the observations during literature
study while converting a masculine noun into a
feminine one:

Observation No. 1

Delete the last character of the masculine and add
“s” at the end, to form feminine. Some examples are:

)2

Sl | Giga | S | Giga
Lol el | 1558 | 658
i el | W | Ve
UA_’J (.;A-SJ ‘){Lu: ‘-ALHA
KL | S< | us G

Observation No. 2
Add “s” at the end of masculine to form feminine.
Some examples are:

Sl | dhse | Sda | GidBa

Slipe | SSie | Sad | G3e

538 | 638 | eS| sieS
Observation No. 3

Replace “»” at the end of masculine with “s” to form
feminine. Some examples are:

Sl | duige Sl Caiga

e ol Sl

03l i | (g2l odl jialia | (53 jalia

o‘)bis LSJ\J;‘S i) g3 Lf"“‘}‘
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Observation No. 4 Sl | Guige | Sda | Guia
Delete the last character “"” and add “L” at the end of Do | oode | YL | AL
end of masculine to form feminine. Some examples W | odso (TR T
are:
S | Gdsa | Sk | Qi Observation No. 10
Loy | lusy | LS Delete the last character “>” and add “0” at the end of
3 [ L3 | LS | s masculine to form feminine. Some examples are:
W3s | g
Sl | Gige | Sk | e
Observation No. 5 032 | O3 | eylan | oolaw
Concatenate ‘“” at the end of masculine to form
feminine. Some examples are: Observation No. 11
Delete the last character “s/¢” and add “ /oo “at the
S Cusa | Sk Cuilga end of masculine to form feminine. Some examples
) ~) i | A are:
du ~dh Q| S Sk Cuiga Sk Cuilga
AL [l [ e | e G885 | OSH | el | b
Jat [ dab | JiE | EFN IS B3 | gl
A | Gl | sslse | Gilslse

Observation No. 6

Add “»” (separate) at the end of masculine to form Observation No. 12
feminine. Some examples are: Add “&" at the end of masculine to form feminine.
Some examples are:
BN Ciiga | Sk Cuiga Sl | duige Sl duiga
BEN o &I | jeld o el QE‘{; @Uig s s
Al oall 5 ral | o pals A | S | e kiR
e Jeale | S | KK &b |l | e [ e
raf | opal | hie 8 3R 0= S5 | A5 | s | GSais
Observation No. 7 Observation No. 13
Add “0” at the end of masculine to form feminine. Add “ at the end of masculine to form feminine.
Some examples are: Some examples are:
Sl | Gige | Sl | i
Sia Eiiga S [ e Cogl | Sy | Use | s
S [ ootey ] b ] b RSN IES R
5 oS, | A | R G | B | olaly | Sl
U BSE Sl | S o | S | | (S
Db ok S | oS

Observation 14 (Exception)

Observation No. 8. There are certain animate nouns in which no regular
Delete the last character “” and add “J” at the end of pattern is analyzed for gender conversion. Some
masculine to form feminine. Some examples are: examples are:

Sl | Qe | Sl | G Sl | Gdga | Sl | CuiBa

2ok [ ook | S [ B ul o= |

ok [ oak | Al | el E P

S | Ke el | o)ls slilh | ASda | el | eladsa

G | 0w | D | omod Als | g | N | )
Observation No. 9 Observation 15 (Exception)
Delete the last character “/” and add “J” at the end of There are certain animate nouns which are always
masculine to form feminine. Some examples are: used as feminine. Some examples are:
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P s | i
& | O OSem | @SS
o | M [ B | o AK
e | oNsmer | Wik | e
S d:‘? Al e e

Observation 16 (Exception)
There are certain animate nouns which are always
used as masculine. Some examples are:

S | s db | @
by g | A S | e | ad
BELES Dda Olape | Jline
duin | 5) il | s
RIS
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