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Abstract
Handling of human language by computer is a very
intricate and complex task. In natural languages,
sentences are usually part of discourse units just as
words are part of sentences. Anaphora resolution
plays a significant role in discourse analysis for
chopping larger discourse units into smaller ones.
This process is done for the purpose of better
understanding and making easier the further
processing of text by computer.
This paper is focused on the discussion of
various factors and their optimal order that play an
important role in personal anaphora resolution in
Urdu. Algorithms are developed that resolves
pronominal anaphoric devices with 77-80%
success rate.

1

Introduction

In written text, cohesion occurs when some
elements in a discourse are dependent on others
and that refer to items backward in the text, both in
the spoken or written text (Halliday and Hassan,
1976). Consider the following example
(1.1) Shah Rukh Khan is off to one of his
favorite cities- London, with his family. Now
he is looking for another destination, not so
much for holidaying though.

Cohesion in examples 1.1 and 1.2 is introduced
due to the terms he, his, her, she and interpretation
of these references depends upon some preceding
terms. These referring terms are called anaphors or
anaphoric devices (ADs). Halliday and Hassan
described anaphora as ‘cohesion which points back
to some previous items’ (Halliday and Hassan,
1976). The ‘pointing back’ words or phrases are
called the anaphors (Halliday and Hassan, 1976)
and the entities to which these point are called
antecedents and the procedure of determining the
antecedents of
anaphors and subsequent
replacement in some particular discourse is called
anaphora resolution. According to Halliday and
Hassan when anaphors are replaced by their
corresponding antecedents, cohesion no more
exists. Personal anaphoric devices (ADs) are the
most widely used variety of ADs in Urdu text.
These are further classified as first person, second
person and third person anaphoric devices.
Examples of first person ADs are ، ﻣﻴﮟ، ﻣﻴﺮا،ﻣﻴﺮﯼ
 هﻤﮑﻮ، هﻤﺎرﯼ، هﻤﺎرا، هﻢ، ﻣﺠﻬﮑﻮ،ﻣﺠﻬﮯ،،هﻤﺎرے هﻤﻴﮟ
([mæIri],
[mæIra],
[mæñ],
[mʊʤhkəƱ],
[hΛm],
[hΛmɒrɒ],
[hΛmkəƱ], [hΛmeIñ], [hΛmɒreI]).

[mʊʤheI],
[hΛmɒri],

Examples of
second person ADs are، ﺗﻤﮑﻮ ﺗﻢ، ﺗﻤﻬﺎرﯼ،ﺗﻤﻬﺎرا،
([tʊm],
ﺗﻤﻬﺎ،ﺗﻤﻬﻴﮟ، ﺁﭘﮑﻮرے، ﺁﭘﮑﯽ، ﺁﭘﮑﺎ،ﺁپ
[tʊmhɒrɒ],
[tʊmhɒreI],
[a:pkƏƱ]).

[tʊmhɒri], [tʊmkƏƱ],
[a:p]
[a:pkɒ],

[tʊmheIñ],
[a:pki],

Examples of third person ADs are ،وﮦ
، اﺳﮯ، اﺳﮑﺎ، اﺳﮑﯽ، اﺳﮑﮯ، اﺳﮑﻮ، ان، اﻧﮑﯽ، اﻧﮑﮯ،اﻧﮑﺎ
[( اﻧﻬﻴﮟvәƱh], [ʊseI], [ʊskɒ], [ʊski],

(The News Islamabad: June 2006)

(1.2) Bollywood actress Bipasha Basu has
been signed for her new film Corporate. She
is a single working woman, wants to get
somewhere in life, on her own terms.

[ʊskeI], [ʊskƏƱ],
[ʊnkɒ], [ʊnheIñ]).

[ʊn],

[ʊnki],

[ʊnkeI],

A lot of work has been done in English for the
purpose of anaphora resolution and various

(The News Islamabad: June 2006)
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algorithms have been devised for this
purpose (Aone and Bennette, 1996; Brenan ,
Friedman and Pollard, 1987; Ge, Hale and
Charniak, 1998; Grosz, Aravind and Weinstein,
1995; McCarthy and Lehnert, 1995; Lappins and
Leass, 1994; Mitkov, 1998; Soon, Ng and Lim,
1999). Work has also been done in South Asian
Languages such as Hindi and Malayalam for the
purpose of anaphora resolution (Prasad and Strube,
2000; Sobha, 1998). Prasad and Strube (2000)
worked on anaphora resolution in Hindi. Their
approach relies on the discourse salience factors
and is primarily inspired by the central idea of
Centering theory (Grosz, Aravind and Weinstein,
1995). Centering theory has also guided the
development of pronoun resolution algorithms,
such as the BFP algorithm (Brenan, Friedman and
Pollard, 1987) and the S-list algorithm developed
by Strube (Strube, 1998). Prasad and Strube (2000)
applied these algorithms to the resolution of
pronouns in Hindi texts. They showed that the BFP
algorithm cannot be successfully implemented for
pronoun resolution in Hindi. They argued that
better results can be obtained with an algorithm
that does not use the Centering notions of the
backward-looking center and the centering
transitions for the computation of pronominal
antecedents, such as the S-list algorithm (Prasad
and Strube, 2000). Prasad and Strube used well
established approaches for Hindi anaphora
resolution. Sobha (1998) used knowledge poor rule
based approach for reference resolution in Hindi
and Malayalam languages that stands on very
limited syntactic information. In Urdu language
very little work has been done on discourse level
especially in the field of anaphora resolution.
Although, most of the anaphoric devices in Urdu
and Hindi are same but the style and organization
of discourses are bit different that causes the
difference in anaphora resolution. Kulsoom et al
worked on Urdu anaphora resolution but it appears
to be the tip of an iceberg (Kalsoom and Rashida,
1993). Kulsoom et al (1993) only considered the
morphological and lexical filters for the resolution
of anaphora in Urdu discourses. However, these
filters are not sufficient for Urdu anaphora
resolution.
The rest of the paper is organized as follows:
Section-2 describes the factors that play a vital role
in Urdu anaphora resolution. Section-3 presents
algorithms, implementation and evaluation for the
82

resolution of personal anaphora; this is followed by
the conclusion.

2

Factors that play vital role in Urdu
anaphora resolution

Factors that can play a very important role in Urdu
anaphora resolution beside morphological and
lexical filters are topicalized structures, subject
preferences, object preferences, repetitions, section
heading and distance. How these factors are
helpful in anaphora resolution in English language
was worked out by Mitkov (Mitkov, 1998), but
their role in Urdu discourse for the resolution of
personal pronouns is more cherished. How these
factors are helpful in the resolution of anaphoric
devices in Urdu is done by Khan et al (Khan, Ali
and Aamir, 2006). Ali et al also worked on these
factors for the resolution of demonstrative ADs in
Urdu discourse (Ali, Khan and Aamir, 2007).
2.1

Morphological and lexical filters

Consider an example in which anaphora is
resolved on the basis of morphological filters.
 ﻓﻀﻞ دﻳﻦ ﻧﮯ،ﻣﻠﮑﻬﯽ ﻧﮯ ﭼﺎرے ﮐﺎ ﺑﮍا ﺳﺎ ﮔﻬﺘﺎ اﭨﻬﺎﻳﺎ اور ﺁﮔﮯ ﭼﻞ دﯼ
ﺁﮔﮯ ﺑﮍه ﮐﺮ ﻣﻠﮑﻬﯽ ﮐﺎ ﺑﺎزو ﭘﮑﮍﻧﺎ ﭼﺎﮨﺎ ﺗﻬﺎ ﻟﻴﮑﻦ ﻧہ ﺟﺎﻧﮯ ﮐﻴﻮں وﮦ اﻧﺪر
( ﺳﮑﮍ ﮐﺮ رﮦ ﮔﻴﺎ ﺗﻬﺎ2۔0) )  ﺳﺎﺋﺮﮦ ﮨﺎﺷﻤﻲ-( ﺳﻨﺎﭨﮯ ﮐﻲ ﮔﻮﻧﺞ
[mɒlΛkhi] [neI] [ʧɒreI] [kɒ] [bǝ(r)ɒ] [sɒ]
[ghΛthɒ] [Ʊ:thɒyɒ] [ɒǝƱr] [a:geI] [ʧΛl] [di].
[fΛzl] [dIn] [neI] [a:geI] [bhǝ(r)] [kǝ(r)
[mɒlΛkhi] [kɒ] [bɒzƱ] [pɒkǝ(r)nɒ] [ʧɒhɒ] [thɒ]
[leIkIn] [nɒ] [ʤɒneI] [kIyƱñ] [vǝƱh] [Λndǝ(r)]
[sƱkǝ(r)] [kǝ(r)] [rǝh] [gIyɒ] [thɒ].
Mlukhi took the bundle of grass and moved ahead. Fazal Din had
come forward to catch the arm of Mlukhi, but he did not have the
courage to do so.

In Urdu, the word [( وﮦvǝƱh])refers to both
masculine and feminine antecedents. Also, it is
used for translation of ‘that’. Here the
morphological filters are used for anaphoric
disambiguation. In the above discourse, terminal of
sentence is [( ﺗﻬﺎthɒ]) that indicates the third
person AD  وﮦrefers to singular and masculine NP
i.e. [( ﻓﻀﻞ دﻳﻦfΛzl][dIn]). In this way, ﻣﻠﮑﻬﻲ
([mɒlΛkhi]) will be ruled out to become the
antecedent. Similarly, consider the example
 ﮐﭽﻬہ ﻋﺮﺻﮯ اﺳﮑﺎ-اﻧﻴﻠہ ﺧﻂ ﭘﮍه ﮐﮯ اﭘﻨﮯ هﻮش وﺣﻮاس ﮐﻬﻮ ﺑﻴﭩﻬﯽ
( ﺑﺎﻧﻮ ﻗﺪﺳﻴہ-( )اﻣﺮﺑﻴﻞ2۔1) -ﻋﻼج هﻮﺗﺎ رهﺎ ﭘﻬﺮ وﮦ ﺑﮩﺘﺮ هﻮ ﮔﺊ
[ə|nIlɒ] [xΛt] [pə(r)h] [keI] [ə|pneI] [hәʊ∫] o
[kʊʧ] [ΛrseI] [ʊskɒ]
[hɒvɒs] [khәʊ] [beIthi]

[ælɒʤ]
[hәʊta]
[rɒhɒ]
[phIr]
[vәʊh]
[bəhtə(r)] [hәʊ] [gɒi].
After reading the letter Aneela lost her senses. She was treated for
sometime and then she got better.

Since the terminal of sentence is ﮔﺊ
([gɒi]), so it means [( وﮦvəʊh]) refers to
some feminine antecedent that is [( اﻧﻴﻠہə|nIlɒ])
in the above text. The lexical filters are used to
resolve anaphora on the basis of number and
gender information. For example
ﻟﮍﮐﻮںﻨﮯ ﭘﺮﻧﺴﭙﻞ ﺻﺎﺣﺐ ﮐﻮ درﺧﻮاﺳﺖ ﮐﯽ "هﻤﺎرے اﻣﺘﺤﺎﻧﺎت ﺟﻠﺪﯼ
ﮐﺮوا دﻳﮯ ﺟﺎﺋﻴﮟ ﺗﺎﮐہ ﺑﻌﺪ ﻣﻴﮟ ﭘﺮاﺟﻴﮑﭧ ﮐﺮﻧﮯﮐﻴﻠﮱ هﻤﺎرے ﭘﺎس زﻳﺎدﮦ
(2۔2)"-ﺳﮯ زﻳﺎدﮦ وﻗﺖ هﻮ
[lә(r)kәʊ]
[neI]
[prInsIpΛl]
[sɒhIb]
[kәʊ]
[hɒmɒreI]
[Imti:hɒnɒt]
[də(r)khәʊɒst]
[kI]
[ʤΛldi] [kərvɒ] [dIyeI] [ʤɒa:eIñ] [tɒkeI]
[kǝ(r)neI]
[KeIlIyeI]
[bɒd] [meIñ] [prɒjǝct]
[hɒmɒreI] [pɒs] [zIyɒdɒ] [seI] [zIyɒda] [vΛkt]
[hәʊ].
Students submitted application to the Principal “our exams should be
arranged earlier so that we will have maximum time for our project”

In 2.2, following the number information, the
antecedent for [( هﻤﺎرےhɒmɒreI]) will be ﻟﮍﮐﻮں
([lә(r)kәʊ]). So, the remaining candidate ﭘﺮﻧﺴﭙﻞ
[( ﺻﺎﺣﺐprInsIpΛl] [sɒhIb]) is ruled out on
the basis of number mismatch.
Here is another example in which antecedents
for third person anaphoric devices are found on the
basis of morphological and lexical filters. In the
following discourse, antecedent for third person
AD [( وﮦvǝƱh]) is singular, feminine noun
phrase [ ﻓﻀﻞ ﺑﯽ ﺑﯽfΛzǝl] [bIbI]) since the
terminal of sentence is [( ﭼﺎﮨﺘﯽ هﮯʧɒhti]
[hæ]).
ﻓﻀﻞ ﺑﯽ ﺑﯽ ﻧﮯ ﺟﺐ ﻳہ ﻓﻴﺼﻠہ ﮐﺮ ﻟﻴﺎ ﺗﻮ اس ﻧﮯ ﺧﺎﻧﺪان ﮐﮯ دوﺳﺮے
ﻳﻮں ﺗﻮ ﺳﺎرے ﮔﺎؤں-اﻓﺮاد ﮐﻮ ﺑﻬﯽ ﺑﺘﺎﻳﺎ ﮐہ وﮦ ﺑﻬﯽ ﭘﮍهﻨﺎ ﭼﺎﮨﺘﯽ هﮯ
واﻟﮯ اﺳﮑﯽ ﺑﮩﺖ ﻋﺰت ﮐﺮﺗﮯ ﺗﻬﮯ ﻟﻴﮑﻦ اس ﻣﻌﺎﻣﻠﮯ ﻣﻴﮟ اﺳﮑﻮ اﺳﮑﯽ
-( ﺑﭽﻴﻮں ﮐﮯ ﺣﻮاﻟﮯ ﺳﮯ ﺳﻤﺠﻬﺎﻧﮯ ﮐﯽ ﮐﻮﺷﺶ ﮐﯽ ﮔﺊ2۔3)
( ﻧﻌﻤﺎن اﺧﻼق-)ﺧﻤﻴﺎزﮦ
[fΛzǝl] [bIbI] [neI] [ʤΛb] [yǝh] [fæslɒ]
[kǝ(r)] [lIyɒ] [tǝƱ] [Ʊs] [neI] [xɒndɒn] [keI]
[dǝƱsɒreI] [Λfrɒd] [kǝƱ] [bhi] [bɒtɒyɒ] [kǝh]
[ʧɒhti] [hæ]. [yƱñ] [tǝƱ]
[vǝƱh] [pǝ(r)hnɒ]
[sɒreI] [gɒƱñ] [vɒleI] [Ʊski] [bɒhƱt] [Izǝt]
[theI]
[lækIn]
[Is]
[mƱɒmɒleI]
[kǝ(r)teI]
[meIñ] [ƱskǝƱ] [Ʊski] [bΛʧIyƱñ] [keI] [hɒvɒleI]
[seI] [sΛmʤɒneI] [ki] [kǝƱ∫I∫] [ki] [gɒi].
When Fazal Bibi decided she informed other family members that she
also wants to study. Although, she was respectable for the whole
village but in this matter she was advised keeping in view her
daughters.
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2.2

Topicalized structures

In Urdu, topicalized structures are more frequently
used. Consider the example
ﺁئ ﺗﻮ ﺁپ ﮐﺎ رد ﻋﻤﻞ ﭘﺮ ب ! ﻣﺎئ ﻓﻴﻮڈل ﻻرڈ ﺟﺐ ﻣﻨﻈﺮ ﻋﺎم ﺻﺎح ﮐﻬﺮ
-( ﮐﻴﺎ ﺗﻬﺎ2۔4)
[khә(r)] [sɒhIb]! [mɒi] [fʊdәl] [lɒrd] [ʤΛb]
[mΛnzǝ(r)] [ɒm] [pǝ(r)] [a:i] [tәʊ] [a:p] [kɒ]
[rΛdeI] [Λml] [kIyɒ] [thɒ].
Mr. Kher! When the book “My Feudal” Lord came into the market,
what was your reaction.

ﻓﺎﻃﻤہ! ﺗﻤﻬﺎرﯼ ﻳﺎدوں ﮐﺎ ﮐﻴﺎ ﮐﺮوں؟ ﮔﻬﻮﻧﺴﻠﮯ ﺑﻮٹ اڑ ﮐﺮ ﮐﮩﻴﮟ ﻧہ ﮐﮩﻴﮟ
 ﻟﻴﮑﻦ ﺗﻤﻬﺎرے ﻋﻄﺎ ﮐﺮدﮦ ﺑﻮٹ ﺗﻮ ﺻﺒﺢ و ﺷﺎم ﺧﻮن-ﭼﻠﮯ ﺟﺎﺗﮯ هﻴﮟ
( ﺑﺎﻧﻮ ﻗﺪﺳﻴہ-()اﻣﺮﺑﻴﻞ2۔5) -ﺟﮕﺮ ﮐﺎ ﭼﻮﮔﺎ ﻣﺎﻧﮕﺘﮯ هﻴﮟ
[fɒtImɒ]! [tʊmhɒri] [yɒdǝƱñ] [kɒ]
[kIyɒ]
[ʊr] [kə(r)]
[kə(r)ʊñ]? [ghǝƱsəleI] [bʊt]
[kɒhi:ñ] [nɒ] [kɒhi:ñ] [ʧɒleI] [ʤɒteI] [hæñ]
[tʊmhɒreI] [a:tɒ] [kə(r)dɒ] [bʊt]
[leIki:n]
[tәʊ]
[sʊbh] o
[∫ɒm] [xƱneI] [ʤIgə(r)] [kɒ]
[ʧәʊgɒ] [mɒñgteI] [hæñ]
Fatima! What should I do with your memories? Every thing vanishes
with the passage of time but your memories are like unripe grain
which needs my blood to flourish.

In 2.4, the word [( ﺁپa:p]) refers to
topicalized structure [( بﺻﺎح ﮐﻬﺮkhə(r)]
[sɒhIb]). Similarly, in discourse 2.5 ADs
[( ﺗﻤﻬﺎرﯼtʊmhɒri])and[( ﺗﻤﻬﺎرےtʊmhɒreI])
refer to [( ﻓﺎﻃﻤہfɒtImɒ]). It must be noted that
whenever topicalized structures appear in the Urdu
discourses these become preferred antecedents for
second person anaphoric devices.
2.3

Count of occurrences

It can be the case that in a particular discourse if a
certain NP appears more frequently then it will be
the potential antecedent for pronouns appearing in
that text. For example, consider the following
discourse
ﻣﻨﭩﻮ اﻳﮏ ﻏﻴﺮ ﺟﺎﻧﺒﺪار- اﺳﮑﯽ ﮐﺊ وﺟﻮﺣﺎت ﮨﻴﮟ، ﻣﻨﭩﻮ ﺳﮯ اﺧﻔﺎ ﺑﺮﺗﺎ ﮔﻴﺎ
-ﻣﻨﭩﻮ ﮐﮯ ﻣﻌﺎﺻﺮ ادﻳﺐ اس ﮐﮯ روﻳﮯ اور ﺗﻴﺰ ﮐﻼﻣﯽ ﺳﮯ ادﻳﺐ ﺗﻬﺎ
 ﮐﻬﻠﻢ ﮐﻬﻼ ﺷﺮاب ﻧﻮﺷﯽ ﻧﺎﻻں ﺗﻬﮯ۔-ﻣﻨﭩﻮ ﮐﯽ وﺟہ ﺳﮯوﮦ ﻧﺎﭘﺴﻨﺪﻳﺪﮦ ﺗﻬﺎ
ﻧﻈﺮ ﻣﻴﮟ ﮐﯽ ﻟﻮﮔﻮں ﺛﻘہ اﺳﮯ ﭘﺮﭘﮯدر ﭘﮯ ﻓﺤﺎﺷﯽ ﮐﮯ ﻣﻘﺪﻣﺎت ﻧﮯ
( ﺑﻨﺎ دﻳﺎ ﺗﻬﺎ ﻣﻠﻌﻮن2۔6) ( اﻧﻴﺲ ﻧﺎﮔﯽ-)ﺳﻌﺎدت ﺣﺴﻦ ﻣﻨﭩﻮ ﮐﯽ ﮐﮩﺎﻧﯽ
[mΛntƱ] [seI]
[Λxfɒ] [bə(r)tɒ] [gIyɒ]. [Iski]
[kɒi] [vɒʤʊhɒt] [hæñ]. [mΛntu:] [ǝk] [gheIr]
|
[ʤɒnIbdɒr]
[ә di:b]
[thɒ]
[mΛntƱ]
[keI]
|
[ә di:b]
[ʊskeI] [rɒvIyeI] [ɒәʊr]
[mɒa:sIr]
[teIz] [kɒlɒmi] [seI] [nɒlɒñ] [theI]. [khʊlΛm]
[khʊlɒ] [∫ɒrɒb] [nәʊ∫i] [ki] [vΛʤhɒ] [seI]
[vәʊh] [nɒpɒsΛndIdɒ] [thɒ]. [mΛntƱ] [pə(r)]
[pæ] [də(r)] [pæ] [fɒhɒ∫i] [keI] [mu:kΛdmɒt]

[neI] [ʊseI] [sΛkɒ]
[lәʊgәʊn] [ki] [nΛzə(r)]
[meIñ] [mΛlƱ:n] [bɒnɒ] [dIyɒ] [thɒ].
Anger was shown to Muntoo. It has several reasons. Muntoo was an
un-biased writer. Due to his aggressive attitude, his fellows were
always angry with him. He was not liked because he used to drink
openly. Due to continuous court cases regarding obscenity, he was not
liked by gentlemen community.

Here the proper noun [( ﻣﻨﭩﻮmΛntƱ])
appears repeatedly. So, on the basis of repetition, it
will be the potential antecedent for most of
personal pronouns e.g. [( وﮦvәʊh]), اﺳﮯ
([ʊseI])and [( اﺳﮑﮯʊskeI]) appearing in the
above text.
2.4

Section headings

Section headings get high preference to become
antecedents for most of personal pronouns in Urdu
discourses. Consider the following example
ﺷﻌﻴﺐ اﺧﺘﺮ
ﺷﻌﻴﺐ اﺧﺘﺮ ﮐﺮﮐﭧ ﺑﻮرڈ ﮐﻴﻠﮱ وﮦ اﻧﻮﮐﻬﺎ ﻻڈﻻ ﺑﻦ ﭼﮑﮯ ﮨﻴﮟ ﺟﻮ ﮔﻴﻨﺪ
 وﮦ واﺣﺪ ﺑﺎؤﻟﺮ هﻴﮟ-ﺑﻴﭧ ﺳﮯ ﮐﻬﻴﻠﻨﮯ ﮐﯽ ﺑﺠﺎۓ ﭼﺎﻧﺪ ﮐﯽ ﺗﻤﻨﺎ ﮐﺮﺗﮯهﻴﮟ
 وﮦ-ﺟﻨﮩﻮں ﻧﮯ اﺗﻨﯽ ﮐﺮﮐﭧ ﻧﮩﻴﮟ ﮐﻬﻴﻠﯽ ﺟﺘﻨﺎ ان ﻓﭧ هﻮ ﮐﺮﺁرام ﮐﻴﺎ هﮯ
،ﺷﮩﺮت اور ﻣﻘﺒﻮﻟﻴﺖ ﮐﮯ ﻟﺤﺎ ظ ﺳﮯﻧﮩﺎﻳﺖ ﺧﻮش ﻗﺴﻤﺖ ﮐﻬﻼڑﯼ هﻴﮟ
 ﺟﺴﮑﮯ-ﺟﺴﮑﯽ واﺣﺪ ﺧﻮﺑﯽ ﻳہ هﮯ ﮐہ وﮦ دﻧﻴﺎ ﮐﮯ ﺗﻴﺰ ﺗﺮﻳﻦ ﺑﺎؤﻟﺮ هﻴﮟ
( )"ﻓﻴﻤﻠﯽ2۔7) -ﻧﺨﺮے ﻋﻤﺮان ﺳﮯﺑﻬﯽ زﻳﺎدﮦ اﭨﻬﺎۓ ﺟﺎﺗﮯ هﻴﮟ
(2006  ﺟﻮن-"ﻣﻴﮕﺰﻳﻦ
[∫Ʊæb] [Λxtə(r)]
[∫Ʊæb] [Λxtə(r)] [krIkIt] [bƏƱrd] [keIlIyeI]
[vəƱh] [anƏƱkhɒ][lɒdlɒ] [bΛn] [ʧƱkeI] [hæñ] [ʤƏƱ]
[bæt] [seI] [kheIlneI] [ki] [bɒʤæI]
[geInd]
[ʧɒnd] [ki] [tɒmΛnnɒ] [kə(r)teI] [hæñ]. [vəƱh]
[vɒhid] [bƏƱlə(r)] [hæñ] [ʤInhƏƱñ] [neI] [Itni]
[ʤitna:] [ΛnfIt]
[kIrkət] [nɒhIñ] [kheIli]
[a:rɒm] [kIyɒ] [hæ]. [vəƱh]
[hƏƱ] [keI]
[∫ƏƱhrΛt] [ɒƏƱr] [mΛkbʊlIət] [keI] [lIhɒz] [seI]
[xƱ∫]
[kIsmΛt]
[khIlɒri]
[hæñ]
[nIhɒyΛt]
[yəh]
[hæ] [kəh]
[ʤIski] [vɒhId] [khʊbi]
[vәƱh] [dʊnyɒ] [keI] [teIz] [tɒri:n] [bƏƱlə(r)]
[hæñ]. [ʤIskeI] [nΛkhreI] [Imrɒn] [seI] [bhi]
[zIyɒdɒ] [ƱthɒeI] [jɒteI] [hæñ].
Shoaib Akhter
Shoaib Akhter has become a burden over the cricket board. He is the
only bowler in Pakistani cricket team who has not played much
cricket rather always took rest because of being unfit. He is lucky to
become popular only because he is the fastest bowler in the world. He
is given more importance even compared to Imran.

In the above discourse, ∫[( ﺷﻌﻴﺐ اﺧﺘﺮƱæb]
[Λxtə(r)])is section heading, so it will be the
preferred antecedent for most of anaphoric devices
appearing in the discourse and all other NPs will
be ruled out to become the potential antecedents.
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2.5

Distance

Distance plays an important role in finding the
antecedents. For each anaphoric device such as
 اﺳﮏ، اﺳﮑﻮ، اﺳﮯ،  ا ا اس، ان، اﺳﮑﯽ،  اﻧﮑﯽ اﮎن،([Ʊs],
[Ʊn],
[ƱseI], [ƱskǝƱ] [Ʊskɒ] [Ʊski]
[ʊnkɒ], [Ʊnki]), preference is given to the

nearest object present in the same or immediate
previous sentence. Consider following discourse
ﻃﻠﻮع ﺁﻓﺘﺎب ﺳﮯ ﺗﻬﻮڑﯼ دﻳﺮ ﺑﻌﺪ اﻳﮏ ﺟﻬﻴﻞ ﮐﮯ ﻗﺮﻳﺐ ﭘﮩﻨﭻ ﮐﺮ اﻧﻮر
ﻋﻠﯽ ﻧﮯ اﭘﻨﮯ ﺳﺎﺗﻬﻴﻮں ﮐﻮ رﮐﻨﮯ ﮐﺎ ﺣﮑﻢ دﻳﺎ اور اس ﻧﮯ ﻟﻴﮕﺮاﻧﮉ ﮐﻮ
 ﺑﻌﺾ ﺳﭙﺎهﻴﻮں ﻧﮯ ﺗﻬﻴﻠﻮں ﺳﮯ-ﮔﻬﻮڑے ﺳﮯ اﺗﺎر ﮐﺮزﻣﻴﻦ ﭘﺮ ﻟﭩﺎ دﻳﺎ
ﺑﺎﺳﯽ روﭨﻴﺎں ﻧﮑﺎﻟﻴﮟ اور ﺳﺎﺗﻬﻴﻮں ﻣﻴﮟ ﺗﻘﺴﻴﻢ ﮐﻴﮟ اور وﮦ ﺟﻬﻴﻞ ﮐﮯ
 اﻧﻮر ﻋﻠﯽ ﮐﺎ اﻳﮏ ﺳﺎﺗﻬﯽ ﺟﺮاﺣﯽ ﮐﺎ ﺗﺠﺮﺑہ رﮐﻬﺘﺎ-ﮐﻨﺎرے ﺑﻴﭩﻬہ ﮔﮱ
 اس ﻧﮯ ﭘﭩﯽ ﮐﻬﻮل ﮐﺮ ﻟﻴﮕﺮاﻧﮉ ﮐﮯ زﺧﻢ ﮐﺎ ﻣﻌﺎﺋﻴﻨہ ﮐﺮﻧﮯ ﮐﮯ ﺑﻌﺪ-ﺗﻬﺎ
اﻧﻮر ﻋﻠﯽ ﺳﮯ ﮐﮩﺎ "اﮔﺮ ﺁپ اﺟﺎزت دﻳﮟ ﺗﻮ ﻣﻴﮟ ﮔﻮﻟﯽ ﻧﮑﺎل ﮐﮯ زﺧﻢ
 "اﮔﺮ-" اس ﻧﮯ ﻟﻴﮕﺮاﻧﮉ ﮐﯽ ﻧﺒﺾ ﭘﺮﮐﻬﻨﮯ ﮐﮯ ﺑﻌﺪ ﮐﮩﺎ-داغ دﻳﺘﺎ هﻮں
( )اور ﺗﻠﻮار ﭨﻮٹ2۔8) "-اﻧﮑﺎ ﺑﺨﺎر اﺗﻨﺎ ﺗﻴﺰ ﻧہ هﻮﺗﺎﺗﻮ ﻣﻴﺮا ﮐﺎم ﺁﺳﺎن هﻮﺗﺎ
( ﻧﺴﻴﻢ ﺣﺠﺎزﯼ-ﮔﺊ
|

[tɒlƱeI] [ә ftɒb] [seI]
[thәʊri] [deIr] [bɒd]
[ɒeIk] [ʤhi:l] [keI] [kɒrIb] [pәʊñʧ] [kə(r)]
[Λnvə(r)] [Λli] [neI] [ɒpneI] [sɒthIyәʊñ] [kәʊ]
[ʊsneI]
[rʊkneI] [kɒ] [hʊkum] [dIyɒ] [ɒәʊr]
[ləgrɒñd] [kәʊ] [gәʊreI] [seI] [ʊtɒr] [kə(r)]
[zɒmIñ] [pə(r)] [lItɒ] [dIyɒ]. [bɒz] [sIpɒyәʊñ]
[theIlәʊñ]
[seI]
[bɒsi]
[rәʊtiyɒñ]
[neI]
[nIkɒli:ñ] [ɒәʊr] [sɒthIәʊñ] [meIñ] [tΛksIm]
[ki:ñ] [ɒәʊr] [vәʊh]
[ʤhi:l] [keI] [kɒrIb]
|
[bæIth] [gɒyeI] [ә nvə(r)] [ɒli] [kɒ] [әk]
[sɒthi] [ʤɒrɒhi] [kɒ] [tɒʤʊrbɒ] [rΛrktɒ] [thɒ]
[ʊsneI] [pΛti] [khәʊl] [kə(r)] [lәgrɒñd] [keI]
[zΛxΛm] [kɒ] [mƱ:ænɒ] [kə(r)neI] [keI] [bɒd]
[Λnvə(r)] [Λli] [seI]
[kɒhɒ] “[agə(r)] [a:p]
[deIñ] [tәʊ] [mæñ] [gәʊli] [nIkɒl]
[IʤɒzΛt]
[ʊsneI]
[kə(r)] [zɒxΛm] [dɒg] [deItɒ] [hʊñ].
[pɒrΛkhneI] [keI] [bɒd]
[lәgrɒñd] [ki] [nΛbz]
[kɒhɒ] “[agə(r)] [Inka] [bʊ:xɒr] [Itnɒ] [teIz]
[kɒm]
[a:sɒn]
[nɒ]
[hәʊtɒ]
[tәʊ]
[meIrɒ]
[hәʊtɒ]”
A little after the sun rise, when they reached the lake Anwer Ali
ordered his colleagues to stop and laid Legrand on the ground taking
him from horseback. Some soldiers took the dried bread from bags
and distributed them among other soldiers and sat on the bank of the
lake. One friend of Anwer Ali had the experience of surgery. He asked
Anwer Ali after inspecting the wounds of Legrand, “ if you permit me
, I can do the surgery after taking out the bullet from his body”. The
friend further added, “Had his fever not this much the job would have
been easier”.

In discourse 2.8, the preferred antecedents for
[( اس ﻧﮯʊsneI]) are lying in the same or in the
immediate previous sentence. Similarly, in (2.3),
the antecedents
for third
person ADs
 اﺳﮑﯽ، اﺳﮑﻮ، اﺳﮯ،[( اس ﻧﮯʊsneI], [ʊseI],
[ʊskǝʊ], [ʊski]) are resolved on the basis of
distance.

[neI]
[Λmɒrɒ]
[kәʊ]
[kɒhɒ]
“[a:әʊrΛt] [kәʊ] [kәhnɒ] [tʊmhæñ]/ tʊumkәʊ]
[nɒʤɒ∫i]
[kɒ]
[teIl]
[lɒgɒeI]
[ʤәʊ]
[dʊ:sɒrɒ] [kәʊi] [nɒhIñ] [lɒgɒ][sΛktɒ]”

[ʊmru:]

2.6

Subject and object preference

In Urdu, especially for the resolution of personal
ADs (first person, second person and third person),
subject and object preference plays a very
important role. Consider the example
اﻧﻮر ﻋﻠﯽ ﻧﮯﺧﻂ ﮐﺎ ﻣﻀﻤﻮن ﭘﮍهﻨﺎ ﺷﺮع ﮐﻴﺎ۔ ﻣﺮاد ﻋﻠﯽ ﻧﮯﻟﮑﻬﺎ ﺗﻬﺎ
۔"ﺑﻬﺎئ ﺟﺎن اﺳﻼم ﻋﻠﻴﮑﻢ۔ ﻣﻴﮟ ﺳﺮﺣﺪ ﮐﯽ دﻓﺎﻋﯽ ﭼﻮﮐﻴﻮں ﮐﮯ ﻣﻌﺎﺋﻨﮯ
 اﺳﻠﻴﮯﺁپ اور ﺑﻬﺎﺑﯽ ﺟﺎن ﮐﮯ ﺧﻄﻮط ﮐﺎ ﺟﻮاب ﻧہ،ﮐﻴﻠﻴﮯ ﮔﻴﺎ هﻮا ﺗﻬﺎ
دے ﺳﮑﺎ۔ ﻣﺠﻬﮯ اﻳﮏ ﻣﮩﻴﻨﮯ ﮐﯽ ﭼﻬﭩﯽ ﻣﻞ ﮔﺊ هﮯ ﻟﻴﮑﻦ ﻣﻴﮟ ﮔﻬﺮ ﺁﻧﮯ
( )اور ﺗﻠﻮار ﭨﻮٹ2۔9) ﺳﮯ ﭘﮩﻠﮯ ﭼﭽﺎ اﮐﺒﺮ ﺧﺎن ﮐﮯ ﭘﺎس ﺟﺎﻧﺎ ﭼﺎهﺘﺎهﻮں
( ﻧﺴﻴﻢ ﺣﺠﺎزﯼ-ﮔﺊ
[Λnwә(r)] [Λli] [neI] [xΛt] [kɒ] [mΛzmƱn]
[pә(r)nɒ] [∫Ʊrʊ] [kIyɒ].
[mʊrɒd] [Λli] [neI]
[lIkhɒ] [thɒ] “[bhɒi] [ʤɒn]! [ə|sɒleImuleIkʊm]
[mæñ] [sǝ(r)həd] [ki] [dIfɒyi]
[ʧәʊkIyʊñ]
[keIlIyeI] [gIyɒ] [hʊvɒ] [thɒ]
[keI] [mƱæneI]
[keI]
[IslIyeI] [a:p] [ɒәʊr] [bhɒbi] [ʤɒn]
[xɒtƱt] [kɒ] [ʤɒvɒb] [nɒh]
[deI] [sΛkɒ].
[mu:ʤheI] [æk]
[mɒhIneI] [ki] [ʧƱti] [mIl]
[gɒi] [hæ] [lækIn] [mæñ] [ghə(r)] [a:neI] [seI]
[peIhleI] [ʧΛʧa:] [ə|kə(r)] [xɒn] [keI] [pɒs]
[jɒnɒ] [ʧɒhtɒ] [hʊñ]
Anwer Ali started reading the letter. Murad Ali had written “my
brother! Regards, I have gone for the inspection of defense posts.
Therefore, I was unable to send reply to yours and your Mrs. letters. I
have got leave for one month. However, before coming home I want to
visit uncle Akber Khan”

Discourse 2.9, consists of frequent use of first
person anaphoric devices  ﻣﻴﮟ،[( ﻣﺠﻬﮯmu:ʤheI],
[mæñ]). Discourse 2.9 is in the form of direct
speech. In such type of discourse, for resolution of
first person anaphoric devices highest, preference
will be given to subject of the main clause i.e. the
clause just before the reported speech starts. ﻣﺮاد
[( ﻋﻠﯽmƱrɒd] [Λli]) is the subject of the main
clause so all first person anaphoric devices will
refer to [( ﻣﺮاد ﻋﻠﯽmƱrɒd] [Λli]). Similarly, in
case of second person anaphoric devices, object
preference will be the highest.
 ﻣﻴﮟ ﺗﻤﻬﺎ رے ﺳﺎﺗﻬہ-ﭘﺮﻳﺎ ﻧﮯ راج ﺳﮯ ﮐﮩﺎ – "ﺗﻢ ﮐﻴﻮ ںﺮو رهﮯ هﻮ
(2۔10)"- هﻤﻴﺸہ ﺗﻤﻬﺎرا ﺳﺎﺗﻬہ ﻧﺒﻬﺎؤں ﮔﯽ-هﻮں
[prIya] [neI]
[rɒʤ] [seI] [kɒhɒ]
“[tʊm]
[kIyʊñ] [rәʊ] [rɒheI] [hәʊ] [mæñ] [tʊmhɒreI]
[sɒth] [hʊñ] [hɒmeI∫ɒ] [tʊmhɒrɒ] [sɒth] [nIbhɒʊñ]
[gi]”.
Priya said to Raj,“Why are you weeping, I am with you and will
always be with you”

 ﺗﻤﮑﻮ ﻧﺠﺎﺷﯽ ﮐﺎ ﺗﻴﻞ/ "ﻋﻮرت ﮐﻮ ﮐﮩﻨﺎ ﺗﻤﮩﻴﮟ-ﻋﻤﺮو ﻧﮯ ﻋﻤﺎرﮦ ﮐﻮ ﮐﮩﺎ
(2۔11`) ( رﺳﻮل ﻧﻤﺒﺮ-" )ﻧﻘﻮش-ﺟﻮ دوﺳﺮا ﮐﻮئ ﺑﻬﯽ ﻧﮩﻴﮟ ﻟﮕﺎ ﺳﮑﺘﺎ-ﻟﮕﺎۓ
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Umroo asked Ammara “Ask the woman to massage you with the oil of
Najashi that is not possible by any other”.

""ﺗﻢ ﻧﮯ ﺑﮩﺖ ﺻﻔﺎئ اور هﻮﺷﻴﺎرﯼ ﺳﮯ ﺟﺮم ﮐﻴﺎ هﮯ-ﺟﺞ ﻣﻠﺰم ﺳﮯ
 "ﺷﮑﺮﻳہ ﺟﻨﺎب ﺁپ ﭘﮩﻠﮯﺁدﻣﯽ هﻴںﺠﻨﻬﻮں ﻧﮯ-ﻣﻠﺰم ﺟﻮاﺑﺎ ﺟﺞ ﺳﮯ
(2۔12) "-ﻣﻴﺮے ﻓﻦ ﮐﯽ ﺗﻌﺮﻳﻒ ﮐﯽ
[ʤΛʤ] [mʊlzIm] [seI] “[tʊm] [neI] [bɒhʊt]
[sɒfɒyi] [ɒəʊr] [həʊ∫Iɒri] [seI] [ʤʊrm] [kIyɒ]
[ʤavabΛn]
[ʤΛʤ]
[seI]
[hæ].
[mʊlzIm]
“[∫ʊkrIɒ] [ʤɒnɒb] [a:p] [pəhleI] [a:dmi] [hæñ]
[ʤInhәʊñ] [neIn] [mæreI] [fΛn] [ki] [tɒrIf]
[ki]”
Judge said to the accused, “you did the crime very professionally and
cleverly”. Accused replied “thanks sir, you are the first person who
praised my expertise”.

Again, 2.10, 2.11 and 2.12 are in the form of
direct speech. In all above discourses, second
person ADs  ﺗﻤﻬﺎرﯼ ﺁپ، ﺗﻤﻬﺎرا، ﺗﻤﻬﻴﮟ، ﺗﻤﮑﻮ، ﺗﻮ،ﺗﻢ
([tʊm],
[tʊ],
[tʊmkəʊ],
[tʊmhæñ],
[tʊmhɒrɒ], [tƱmhɒri],[a:p]) have direct
objects such as  ﺟﺞ، ﻣﻠﺰم،[( ﻋﻤﺎرﮦΛmɒrɒ]
[mʊlzIm], [ʤΛʤ])of the main clause as their

potential antecedents.
Here is an example in which for the resolution
of third person anaphoric device [( وﮦvǝƱh]),
potential antecedents are found using subject
preference filter.
ﻻرڈ ﮐﺎرﻧﻮاﻟﺲ ﮐﻮ ﻓﻴﺼﻠہ ﮐﻦ ﺟﻨﮓ ﮐﻴﻠﮱ ﭨﻴﭙﻮ ﺳﻠﻄﺎن ﮐﯽ ﺗﻴﺎرﻳﻮں ﮐﺎ
 وﮦ ﻳﻪ ﺟﺎﻧﺘﺎ ﺗﻬﺎ ﮐہ ﻣﻮﺟﻮدﮦ ﺣﺎﻻت ﻣﻴﮟ ﺟﻨﮓ ﮐﺎ ﻃﻮل دﻳﻨﺎ-ﻋﻠﻢ ﺗﻬﺎ
 وﮦ ﺟﻨﮓ ﮐﮯ ﺁﻧﮯ واﻟﮯ ﺣﺎﻻت ﮐﮯﺑﺎرے-ﻧﻘﺼﺎن دﮦ هﻮ ﺳﮑﺘﺎ هﮯ
( ﻧﺴﻴﻢ ﺣﺠﺎزﯼ-()اور ﺗﻠﻮار ﭨﻮٹ ﮔﺊ2۔13) -ﺳﻮﭼﺘﺎ ﺗﻮ ﭘﺮﻳﺸﺎن هﻮﻧﮯ ﻟﮕﺘﺎ
[lɒrd] [kɒrnIvɒlIs] [kəʊ] [fæslɒ] [kʊn] [ʤΛg]
[keIlIyeI] [ti:pƱ] [sʊltɒn] [ki] [tIyɒrIyʊ:ñ]
[kɒ] [Ilm] [thɒ]. [vəʊh] [yəh] [ʤɒntɒ] [thɒ]
[kəh]
[məʊʤʊdɒ]
[hɒlɒt]
[meIñ]
[ʤΛg][kɒ]
[tƱ:l] [deInɒ] [nʊksɒn] [dəh] [həʊ] [sΛktɒ]
[hæ]. [vəʊh] [ʤΛñg] [keI] [a:neI] [vɒleI]
[hɒlɒt]
[keI] [bɒreI] [səʊʧtɒ] [təʊ] [prI∫ɒn]
[həʊneI] [lΛgtɒ].
Lord Kernevalis was aware of the preparations of Tipu Sultan about
the final war. He knew that it will be quite dangerous to lengthen the
war and he was worried to think about the results of the war.

Here, terminals of the sentence are

 ﺗﻬﺎ،ﻟﮕﺘﺎ

([lΛgtɒ], [thɒ]) that are used for personal

singular and masculine NP, but the problem is that
 ﭨﻴﭙﻮ، [(ﻻرڈ ﮐﺎرﻧﻮاﻟﺲlɒrd] [kɒrnIvɒlIs],
([tIpʊ]) both are personal, singular and
masculine NPs. So the question arises that وﮦ
([vəʊh]) refers to which NP in the preceding

sentence. Here, the subject preference will be high.
So, [( وﮦvəʊh]) refers to ﻻرڈ ﮐﺎرﻧﻮاﻟﺲ.
2.7

NP followed by certain words

Certain NPs in Urdu discourse are followed by
words
ﻃﺮف
ﮐﯽ
،ﮐﮯﺑﺎرے
،ﮐﮯﻣﺘﻌﻠﻖ
([keI][mʊtalək]], [keI][bareI], [kI]
[tǝ(r)f]). In such circumstances, these NPs will

be given highest priority
antecedents. For example,

to

become

the

اﺳﮑﻮ ﺳﻴﺎﺳﺖ ﮐﺎ/ﮐہ اﺳﮯ-ﺟﮩﺎﻧﮕﻴﺮﺑﺪرﻧﮯ اﭘﻨﯽ ﺑﻴﭩﯽ ﮐﮯ ﺑﺎرے ﺑﺘﺎﻳﺎ
اس ﻧﮯ ﻣﺎﺳﭩﺮز-ﮨﺎں اﺳﮯ اﻋﻠﯽ ﺗﻌﻴﻢ ﮐﺎ ﺷﻮق هﮯ، ﮐﻮئ ﺷﻮ ق ﻧﮩﻴﮟ
(2۔14)-ﮐﺮﻧﮯ ﮐﺎ ارادﮦ ﮐﺮرﮐﻬﺎ هﮯ
(Interview with Jehangir Badar)
[ʤɒhɒñgi:r] [bΛdə(r)] [neI]
[Λppni]
[beIti]
[bɒreI]
[btɒyɒ]]
[kәh]
[ʊseI/ʊskәʊ]
[keI]
[kəƱei]
[ʃəƱk] [nɒhIñ]
[sIyɒs∧t] [kɒ]
[hɒñ] [ʊseI] [a:lɒ] [ta:lIm] [kɒ] [∫əƱq]
[hæ].
[ʊsneI] [ma:stə(r)z] [kә(r)neI] [ka:] [æra:dha:]
[kə(r)] [rΛkhɒ] [hæ].
Jihangir Badder told about his daughter that she has no interest in politics,
However, she is interested in higher education. She has the intention to do her
masters degree.

ﻣﺎں ﺳﻠﻤﯽ ﮐﯽ ﻃﺮف دﻳﮑﻬہ دﻳﮑﻬہ ﮐﮯ ﻗﺮﺑﺎن هﻮ رﮨﯽ ﺗﻬﯽ ﮐﻴﻮ ﻧﮑہ وﮦ
ﺑﮩﺖ ﺑﻬﻠﯽ/(2۔15)-دﮐﻬہ رﮨﯽ ﺗﻬﯽ
[ma:ñ] [sΛlmɒ] [ki] [tǝ(r)f] [deIkh] [deIkh]
[keI] [kƱrbɒn] [hǝƱ] [rahi] [thi] [kIyƱkǝh]
[vǝƱh] [bɒhƱt] [bhΛli] [dhIkh] [rɒhi] [thi].
The Mother was looking towards Salma very lovingly since she
seemed very beautiful.

It is the  ﺳﻠﻤﯽwho is looking beautiful not the
[( ﻣﺎںma:ñ]), since [( ﺳﻠﻤﯽsΛlmɒ]) is followed
by certain class of words.

3

Implementations and evaluations

An informal algorithm for the resolution of first
person anaphoric devices is as follows:
1. Examine the next clause in the discourse. If no
clause exists then finish.
2. If the current clause consists of first person
anaphoric devices then go to step-3 else go to
step-1.
3. Access the previous clause.
4. If the current clause consists of section
headings, noun phrase followed by certain
words then assign weight to these filters else
assign priority to noun or noun phrase
appearing as a subject of the clause.
5. If no subject exists then go to step-3.
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Similarly, an informal algorithm for the
resolution of second person ADs is as follows:
1. Examine the next clause in the discourse. If no
clause exists then finish.
2. If the current clause consists of second person
anaphoric devices then go to step-3 else go to
step-1.
3. Access the previous clause.
4. If the current clause consists of topicalized
structures then assign weight to these filters
else assign priority to noun or noun phrase
appearing as an object of the clause.
5. If no object exists then go to step-3.
In the same way an informal algorithm for the
resolution of third person ADs is as follows:
1. Examine the next clause in the discourse and if
no clause exists then go to step-9.
2. If the current clause consists of third person
anaphoric devices then go to step-3 else go to
step 1.
3. Access the previous clause.
4. Apply the lexical and morphological filters to
assign the weight to nouns or noun phrases that
follow the morphological and lexical filters.
5. If current clause consists of section headings or
topicalized structures or noun phrase
preceded / followed by certain class of words
then assign the weight of these filters.
6. If current clause consists of noun or noun
phrase as subject and objects (direct, indirect)
then assign the weight value for these filters.
7. If the current clause does not consists noun or
noun phrase as subject, object or contains no
section headings, topicalized structures and
noun phrase preceded by certain words then go
to step- 3.
8. Find the repetitions of all noun or noun phrases
and increment their corresponding weights for
each repetition.
9. Record the results and Finish
Algorithms are implemented in Visual C++.
Implemented algorithm gets the input that is
constructed manually. For this purpose each
discourse is divided into clauses and is stored as
Unicode text file for input to anaphora resolution

program. For better understanding, consider the
example of discourse 2.8 and its division into
clauses.
clause(sub(اﻧﻮر ﻋﻠﯽ,sng,msc),dob(ﺳﺎﺗﻬﻴﻮں,plu,msc),vb(sng,msc)).
clause(sub()اس,dob(ﻟﻴﮕﺮاﻧﮉ,sng,msc),vb(sng,msc)).
clause(sub(ﺳﭙﺎهﻴﻮں,plu,msc),dob(روﭨﻴﺎں,fem,plu),vb(plu,msc)).
clause(sub(nill),dob(ﺳﺎﺗﻬﻴﻮں,plu,msc),vb(plu,msc)).
clause(sub()وﮦ,dob(ﺟﻬﻴﻞ,sng,fem), vb(plu,msc)).
clause(sub((ﺳﺎﺗﻬﯽ,sng,msc),dob(ﺟﺮاﺣﯽ,sng,msc),vb(sng,msc)).
clause(sub()اس,dob(ﻟﻴﮕﺮاﻧﮉ,sng,msc),vb(sng,msc)).
clause(sub(ﺳﺎﺗﻬﯽ,sng,msc),dob(اﻧﻮر ﻋﻠﯽ,msc,sng),vb(sgn,msc)).
clause(sub()ﺁپ,dob(nill),vb(plu,msc)).
clause(sub()ﻣﻴﮟ,dob(زﺧﻢ,msc,sng),vb(sng,msc)).
clause(sub()اس,dob(ﻟﻴﮕﺮاﻧﮉ,sng,msc),vb(sng,msc)).
clause(sub()اﻧﮑﺎ,dob(ﺑﺨﺎر,msc,sng),vb(sng,msc)).
clause(sub(nill),dob()ﻣﻴﺮا,vb(sng,msc)).

Clause

Table-1, Table-2 and Table-3 show the order
of weights assigned to various filters for the
resolution of first person, second person and third
person anaphoric devices. The implemented
algorithm aims to determine the efficiency in terms
of accuracy and reliability of the proposed order of
factors. For this purpose various experiments were
conducted over various text genres. To evaluate the
success rate of every experiment, precision is
calculated as defined below. The average length of
each discourse in sentences was 4-6.
Precision = Number of correctly resolved anaphors / Number of anaphors
attempted to be resolved

The results of the three experiments are as
follows

1
2
3

1, SUB (  ) ﺁﭘﮑﺎRESTO ( 2 ) ﮐﻬﺮ ﺻﺎﺣﺐ

Fig 2

Fig 1

Experiment#

the highest weight for second person ADs.
Consider the following output (Fig-2) produced by
anaphora resolution program, for the resolution of
second person anaphoric device  ﺁﭘﮑﺎin the
discourse 2.4, topicalized structure  ﮐﻬﺮ ﺻﺎﺣﺐgets
high priority to become the antecedent.

Precision

78%
80%
80%

Table-1 shows that in case of first person
anaphoric devices the priority has been assigned on
the basis of section heading, noun phrase followed
by certain words and then subject. It means that if
no section heading or noun phrase followed by
certain words are present then the subject in the
main or previous clause will be the potential
antecedent for first person anaphoric devices.
Similarly, Table-2 for second person anaphoric
devices, exhibits that weights will be assigned in
descending order (left – right). It means that the
leftmost filter that is topicalized structure will get
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Again, in case of third person anaphoric
devices weights as shown in Table-3 have been
assigned in descending order (top - bottom). It
means the weight of section heading filter will be
larger in value than that of subject filter. Consider
a noun or noun phrase which is section heading as
well as a repeated noun and also lexical filter
applies on it. For this noun or noun phrase all the
weights will be summed up. A noun with highest
weight will be given preference to become the
antecedent for third person anaphoric device. This
is demonstrated by the following output generated
for discourse (2.8) by our anaphora resolution
system. This discourse contains total 13 clauses
from 0 – 12. Clause 1 contains third person
anaphoric device [( اسʊs]) that is resolved to
 اﻧﻮر ﻋﻠﯽwhich is assigned weight 12 on the basis
of lexical filter and distance preference, so, ﺳﺎﺗﻬﻴﻮں
is ruled out to become the antecedent since its
weight is 1. Similarly for the third person
anaphoric device وﮦ, that appears in clause 4,
antecedent with highest weight 50 is ﺳﺎﺗﻬﻴﻮں. By the
same token, for the resolution of the first person
anaphoric device ﻣﻴﺮا, preference has been given to
the noun ( ﺳﺎﺗﻬﯽFig-2) that is the subject in the
previous clause.
clause
clause
clause
clause
clause
clause
clause
clause

1 , SUB ( ) اس
4 , SUB ( ) وﮦ
6 , SUB ( ) اس
8 , SUB ( ) ﺁپ
9 , SUB ( ) ﻣﻴﮟ
10 , SUB ( ) اس
11 , SUB ( ) اﻧﮑﺎ
12 , DOB ( ) ﻣﻴﺮا

RESTO
RESTO
RESTO
RESTO
RESTO
RESTO
RESTO
RESTO

( 12  () اﻧﻮر ﻋﻠﯽ1 ) ﺳﺎﺗﻬﻴﻮں
( 50  () ﺳﺎﺗﻬﻴﻮں12  () اﻧﻮر ﻋﻠﯽ12  () ﺳﭙﺎهﻴﻮں11  () ﻟﻴﮕﺮاﻧﮉ11 ) روﭨﻴﺎں
(  () اﻧﻮر ﻋﻠﯽ12  () ﺳﺎﺗﻬﻴﻮں7  () ﻟﻴﮕﺮاﻧﮉ7  () ﺟﻬﻴﻞ7 ) ﺳﺎﺗﻬﯽ
(5  () اﻧﻮر ﻋﻠﯽ3  () ﺳﺎﺗﻬﻴﻮں3  () ﻟﻴﮕﺮاﻧﮉ3  () ﺳﺎﺗﻬﯽ1  () روﭨﻴﺎں1 ) ﺳﭙﺎهﻴﻮں
( 14  () ﺳﺎﺗﻬﯽ6  () ﻟﻴﮕﺮاﻧﮉ2  () ﺟﻬﻴﻞ1  () ﺳﭙﺎهﻴﻮں0  () روﭨﻴﺎں0 ) ﺳﺎﺗﻬﻴﻮں
( 31  () ﺳﺎﺗﻬﯽ30  () ﻟﻴﮕﺮاﻧﮉ12  () ﺳﺎﺗﻬﻴﻮں11  () زﺧﻢ7  () ﺟﻬﻴﻞ2 )رﺳﭙﺎهﻴﻮں
( 49  () ﻟﻴﮕﺮاﻧﮉ30  () ﺳﺎﺗﻬﻴﻮں13  () ﺳﺎﺗﻬﯽ8  () ﺳﭙﺎهﻴﻮں7 ) روﭨﻴﺎں
( 14 () ﺳﺎﺗﻬﯽ10  () ﻟﻴﮕﺮاﻧﮉ7  () اﻧﻮر ﻋﻠﯽ2  () ﺟﻬﻴﻞ2  () زﺧﻢ2 ) ﺑﺨﺎر

Fig 3
Algorithms fail to correctly resolve the
anaphora for discourses as follows
ﭘﺮوﻳﺰ ﻣﺸﺮف ﻧﮯ ﻧﻮاز ﺣﮑﻮﻣﺖ ﺑﺮﺧﻮاﺳﺖ ﮐﯽ ﺗﻮ اﻧﮩﻮں ﻧﮯ ان
(3۔15)-ﮐﮯ ﺧﻼف ﭼﺎرج ﺷﻴﭧ ﺟﺎرﯼ ﮐﯽ

[pǝ(r)veIz] [mƱ∫Λrf] [neI] [nɒvɒz] [hɒkƱmǝt]
[bǝ(r)kxƱɒst] [ki] [tǝƱ] [ƱnhǝƱñ] [neI] [ƱnkeI]
[xIlɒf] [ʧɒrʤ] [∫i:t] [ʤɒri] [ki].
Pervaiz Musharaf when expelled Nawaz Government. He issued the
charge sheet against him.

First Person
Anaphoric

In the above discourse, the anaphoric device
[( اﻧﮩﻮںƱnhǝƱñ]) is resolved correctly to have
antecedent
ﻣﺸﺮف
ﭘﺮوﻳﺰ
([pǝ(r)veIz]
[mƱ∫Λrf]) on the basis of distance and subject
preference filter but ( انʊn]) is not resolved
correctly to have antecedent [( ﻧﻮازnɒvɒz]).

[mʊʤæ]
ﻣﺠﻬﮑﻮ

[ ﻣﻴﮟmæñ]
ﻣﺠﻬﮯ

Third Person
ADs

[ وﮦvəʊh]

، اﺳﮑﯽ، اﺳﮑﺎ،اس
اﺳﮯ،اﺳﮑﻮ،اﺳﮑﮯ
[ʊs], [ʊskɒ], [ʊski],
[ʊskeI], [ʊskǝʊ],
[ʊseI]

ﮨﻤﻴﮟ
[hΛmæñ]
ﮨﻤﮑﻮ
[hΛmkəʊ]
ﮨﻤﺎرا
[hɒmɒrɒ]
ﮨﻤﺎرﯼ
[hɒmɒri]
ﮨﻤﺎرے
[hɒmɒreI]

[ʊn], [ʊnkɒ],
[ʊnki], ʊnkeI],
[ʊnkǝʊ],[ʊnhæñ]
rd

3rd Person,
Singular,
Plural,
Masculine,
Feminine

3rd Person, Singular,
Masculine, Feminine

3 Person, Plural,
Masculine,
Feminine

Priority Order
Weights
assigned from
top to bottom
(Descending
Order)

Lexical
Filter
Section
Heading
Topicalized
Structure
Noun Phrase
followed by
certain
words
Subject
Object
Repetition

Lexical Filter

Lexical Filter

Section Heading
Topicalized
Structure
Noun Phrase
followed by
certain words

Section
Heading
Topicalized
Structure
Noun Phrase
followed by
certain words

Distance
Subject
Object
Repetition

Distance
Subject
Object
Repetition

4

Object

Topicalized Structure

Object

Topicalized Structure

Object

Topicalized Structure

Object

Topicalized Structure

Object

Topicalized Structure
Topicalized Structure
Topicalized Structure
Topicalized Structure
Topicalized Structure

Object
Object
Object
Object
Object

Noun Phrase Followed by
Certain words
Noun Phrase Followed by
Certain words

Subject

Section
heading

Noun Phrase Followed by
Certain words

Subject

Section
heading
Section
heading
Section
heading
Section
heading
Section
heading
Section
heading
Section
heading
Section
heading
Section
heading

Noun Phrase Followed by
Certain words
Noun Phrase Followed by
Certain words
Noun Phrase Followed by
Certain words
Noun Phrase Followed by
Certain words
Noun Phrase Followed by
Certain words
Noun Phrase Followed by
Certain words
Noun Phrase Followed by
Certain words
Noun Phrase Followed by
Certain words
Noun Phrase Followed by
Certain words

Subject

Subject

Subject
Subject
Subject
Subject
Subject
Subject
Subject
Subject

Conclusion

One central question addressed in this paper is
to determine the optimal order of the factors to find
the preferred antecedents for the personal ADs in
Urdu text. Rule based algorithms for the resolution
of personal anaphoric devices are presented which
are capable of resolving these anaphoric devices
with 78-80% success rate in all kind of text genres.
This success rate can be increased with
improvement in certain rules especially for third
person anaphoric devices.

Priority Order (Left to Right)

Topicalized Structure

Section
heading
Section
heading

Table 3: Priority Order for Third Person ADs

Table 1: Priority Order for First Person ADs

ﰎ،ﺗﻮ
[tʊ], [tʊm]
 ﺗﻤﮑﻮ،ﺗﻤﮩﻴﮟ
[tʊmhæñ],
[tʊmkǝʊ]
ﺗﻤﮩﺎرﯼ
[tʊmhɒri]
ﺗﻤﮩﺎرا
[tʊmhɒrɒ]
ﺗﻤﮩﺎرے
[tʊmhɒreI]
[ ﺁپa:p]
[ ﺁﭘﮑﻮa:pkǝʊ]
[ ﺁﭘﮑﯽa:pki]
[ ﺁﭘﮑﺎa:pkɒ]
[ ﺁﭘﮑﮯa:pkeI]

ﻣﻴﺮﯼ
[mæri]
ﻣﻴﺮے
[mæreI]
[ ﮨﻢhΛm]

، اﻧﮑﺎ،ان
،اﻧﮑﯽ
،اﻧﮑﻮ،اﻧﮑﮯ
اﻧﮩﻴﮟ

Lexical
Information
(AD refers to)

Second Person
Anaphoric
Devices

[mʊʤkəʊ]
[ ﻣﻴﺮاmærɒ]

Priority (Left – Right)
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