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Abstract

Word sense disambiguation is a part of Natural Language Processing (NLP)and tech-
nique to computationally find the correct sense of the ambiguous words using the
context in which they occur. It is used in many application like Machine transla-
tion, Information Retrieval, Information Extraction,etc. There are many approaches
for WSD like supervised, unsupervised,etc. In this thesis all the approaches are dis-
cussed and Graph Based Unsupervised approach is applied with global measures for
Indian Language using Hindi Word-net. Motive is to find more accuracy and Easy

adaptability of WSD for Indian Language .
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Chapter 1

Introduction

1.1 Natural language processing

Natural language process is a big step forward towards field of artificial intelligence
and machine learning.Because of NLP he goal of more user-friendly machines and
computers can be achieved since people can talk to their machines in a free manner.
[2.

Natural Language processing is the ability to process human language. Humans
communicate in the most natural ways through the language and since storage .trans-
formation and analysis of documents which are written in natural language are done
by machines lately, NLP is necessary|[3][4].

As shown in figure,for NLP first,morphological processing of the documents is
done. Later, this processed documents are parsed for lexical analysis which includes
grammar and lexicon analysis.Then,in semantic Analysis semantic rules are applied
to the documents to remove the ambiguity from the sentences. pragmatic analysis
only done if needed and it uses the contextual information to find the accurate sense.

At last documents represented in proper form|[5][6].
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ot D

Figure 1.1: The logical steps in Natural language Processing

1.2 WordNet

Wordnet is Lexical Database.Wordnet is created and maintained at Princeton Univer-
sity and currently version 3.0 is available.it contains 155,000 words with approximate
117,000 synsets. example is Automobile with its synsets are (recall superscript and
subscript denote the words sense identifier and part-of-speech tag, respectively) [2] :
car, auto, automobile, machine, motorcar

Word-net has multiple synonym of words so they can be used to removed ambi-
guity in words. Verbs,nouns,adjectives all are in wordnet.

Wordnet is lexical resource which contains verbs,adverbs,adjectives into sets which
are called synsets.this synsets are also interlinked to form a network which can
be seen by a browser . Wordnets for different languages are freely and publicly
available.wordnet is very much useful in WSD . Wordnet and thesaurus are almost
similar. [2]

The code stucture of wordnwt is :
e 01 to 04 pos(part of speech noun / adjective / verb /adverb)
e 12 synsets(no of synsets)

e 0026 types of relation(hypernymy,holonymy,meronymy)
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1102 hypernymy(ontology)(example, pigeon, crow, eagle and seagull are all
hyponyms of bird (their hypernym))

1103 - hyponymy

e 1105 - attribute

1107 ability verb

1140 meronymy (example, ”finger” is a meronym of "hand”)

1150 Holonymy(example, "hand” is a holonym of ”finger”)

1.3 Introduction of WSD

Word Sense Disambiguation is used to identify correct meaning of a word.It is the
main problem in NLP and it has may application like Information Retrieval, Infor-
mation Extraction, Machine Learning. WSD is method to find the proper sense of the
given word. Example, word bank has many meaning in English. These kind of words
with multiple senses are call polysemous words.WSD is the process of finding out the

exact sense of Polysemous word. [2].

1.4 Need of research

WSD finds its many application in different areas:

e Information Extraction (IE): In particular field Information Extraction is inter-
esting to finding between specific instances of concepts. e.g : M. Smith likes

fishing. But he doesnt like biking

e Machine Translation (MT):: Using word sense disambiguation roper translation

of the word can be done which can be useful in machine translation.
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e Word Processing: Spelling of word can be corrected using word sense disam-

biguation and also special characters can be added properly.

1.5 Objective of Study

e Analyse the approaches of English language and experiment those approaches

for Indian word sense disambiguation system.
e Compare the accuracy and time taken by the algorithm for Indian language.
e Improve the accuracy of the algorithm for Indian Language.

e Develop an accurate and rapid algorithm to obtain the sense of target words or
all words against a sense repository like Wordnet or thesauruses according to

the context in which word appears for Hindi languages.



Chapter 2

Literature Survey

In human language,ambiguity in word sense is prime concern.To remove this ambigu-
ity many researchers have chosen many different paths and proposed many solutions

for different languages.

2.1 Approaches to WSD

There are many approaches in Word Sense Disambiguation. Mainly those approaches
depends on the Word Net means data set which are available or not. Based on
this mainly data set available or not.They are mainly Supervised and Unsupervised
Disambiguation approach. Some other Disambiguation approaches also there but

mainly are those.

2.1.1 Knowledge base Approach

In this technique mostly dictionary like wordnet or thesaurus are used in back end.
The main difference between wordnet and thesaurus is: thesaurus contains only
synsets which defines only one type of relation where WordNet contains more than 8

relationships among words[7][6].
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2.1.2 Supervised Approach

Supervised approach uses classification methods to disambiguate the sense.classifier
is focused on polysemous word and uses the different classification methods to disam-
biguate the particular word.For training of the classifier training data is used in which
a set of examples with target word are manually tagged with senses.These senses are

from the sense inventory of the word net or machine readable dictionary. [2].

Decision Trees

Decision Tree is the classification technique which uses rules as a tree to partition the
training data.Each node except leaf nodes represents test on the feature value , each

branch gives outcome of the test and results are given at the leaf nodes. [2][8][9].

Naive Bayes

A Naive Bayes model uses simple probabilistic classification technique. . conditional
probability is calculated for each sense of the context word for finding out the accurate
sense.[2] [10].

For example, a fruit may be an apple if it is red, circular, and about 12 cm large.
These features are considered independently in calculating the probability of fruit is
an apple . Also, these features are considered independently without any possible co

relation between them.

2.2 Unsupervised Approach

2.2.1 Similarity based methods

Similarity-based methods uses the comparison between different senses of ambiguous
word and context words.the most similar sense is the winning sense.different methods

uses different definition of senses as well as uses from sentence to whole corpus as
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a context words. But experimental results shows that Graph Based approaches are

more accurate then similarity based methods. [1][11][12].

2.2.2 Graph based methods

There is another unsupervised approach is based on graph. In this approach, after
processing the sentence find the polysemous words and then creating virtual graph
on vector. [I3][14]These nodes are given labeled which are provide us to compute
the similarity. Then based on measures the similarity value are computed and based
on that sense label will be given to words.[15] WordNet as a graph whose nodes are

synsets and edges lexical and semantic relations between synsets [1][16].

Working of Graph Based Algorithm

In this algorithm there are mainly three steps:

a. Graph is developing with nodes which indicates senses and joint means

edges as relations between those nodes.

b. Between two nodes, weights are given using global measures of algorithm.

c. Select senses which have the highest weights are assigned to that respective

words.

Above three steps understand using the below example She drank some milk.

In above sentence there are two polysemous words drinks and milk. As our algo-
rithm find graph for there using wordnet. For the word ”drink” the graph shown in
the fig. For word "milk” the graph will be created same manner. According the steps
one then graph will be create step by step. In wordnet for word drink an milk there

are five and four seances accordingly.
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B0 &

. 1
heverage,,

Figure 2.1: First Step Graph construction process for the sentence She drank some
milk|[T]

@ oD@

Figure 2.2: Last Step Graph construction process for the sentence She drank some
milk|[T]
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After this, we need to find measures. For that there are mainly two connectivity

measures which are [17][I§]
e Local Measures

e Global Measures

Global Measures

e Compactness: When compactness is high, each vertex can be easily reached

from other vertices. The measure is defined as: [1]

Max — Zuev Z'UGV d(u7 U)
Max — Min

Co(G) = ]

where Maz = K X |v| x (Jv| — 1) is the maximum value the distance sum can
assume (for a completely disconnected graph) and Min = |v| x (Jv| — 1) the
minimum value (for a fully connected graph)[I]. The compactness of the above

graph is:
(b x5x4)—28

CO(G>:(5><5><4)—(5><4)

=0.90

Entropy: Entropy measures the amount of information (or, alternatively, uncertainty)
in a random variable. In graph-theoretic terms, high entropy indicates that many
vertices are equally important, whereas low entropy indicates that only a few vertices

are relevant. We define a simple measure of graph entropy as

H(G) = = p(v)log(p(v))) []

veV

where the vertex probability p(v) is determined by the degree distribution:[I]

e
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Interpretation Compactness  Entropy  Edge Dcmi[y\

T — —
(}'—{-\\&.__J’j_)—()

0.90 0.94 0.60

2. Oq,j(, /O 0]

0.85 097 0.50

3 0
./0-7-7
/,C 0.85 097 050

4 OO
50
T &—o0 0.82 0.96 0.38
s, 5
—5 5o 0.79 0.98 033
6. =
’:"/g
d//:ry & 0 0.79 0.98 033

Figure 2.3: Result after processing

For above Graph the Entropy value is P(v) = (2,3, =, 5, 3) and H(G) = 0.94

120120 120 127 12
Edge Density: Density as a simple global connectivity measure. Edge density is
calculated as the ratio of edges in a graph to the number of edges of a complete

graph.

Epc) — E@)

Vv
(')
For the above graph it is ED(G) = % = 0.60
2

After computing the score search which sense is for the given sentence and it is

the final step of the algorithm. According sense the document will be retrieve from

the number of document.

2.3 Working of Graph Based Algorithm in Block
Diagram

As shown in figure, first we find the polysemous words from the documents then
by using the word net we find all the senses of the wordnet .Then by applying DFS
algorithm on wordnet the graph is created with nodes as senses and edges as sementic

relation between them.After that, Graph based WSD algorithm is applied with either
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Different senses of

Documents > A .
Using wordnet *| polysemous word(s) Applying LCS Tree. on wordnet
A 4

Appropriate Sense Graph with nodes as

selection For " Finding Ranks/Weights Graph Based WSD | senses and edges as

Language N of senses Algorithm N sementic relations
Translation biw senses
[y

Local Measures: Global Measures:

Key Player Problem | Compactness
Dearee Centrality Entropy
Edge Density

Local/Global
Measures

Figure 2.4: Working of Graph Based Algorithm in Block Diagram

local or global measures. At last, according to weights/ranks of senses appropriate

sense is chosen for language translation.



Chapter 3

Implementation

3.1 Implementation unsupervised graph based ap-

proach in Hindi language

3.1.1 Implementation of words drink and milk in Hindi

This is the implementation of the Unsupervised Graph based approach on hindi word
net.The implementation is done for the same example ”she drank the milk” in Hindi.
there are two polysemous words in the sentence milk and drink. As shown in screen
shots.first the senses of both the words have found. Then, I have created tree for each
sense of the word to its root word and compared these senses of one polysemous word
with the other polysemous word. After that, I created the LCS tree by comparing
different senses of word with other and then using that LCS tree we have created
the graph which can be used to apply local or global measures for finding out the

accurate sense of the polysemous word.

13
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1S Java - WSD/erc/ReadFilejava - <l
File Edit Source Refactor Mavigate Search Project Run  Window Help

14

He N B -0- Q- e ®m P i s
E B Console 52

1 <terminated> ReadFile [Java Application] C:\Program Files\Java\jrel 8.0_60%binYjavaw.exe (Dec 8, 2015, 11:36:07 AM)
0 i

7. | S8l @6 1149 1158 1151 1162 1183 @460 @3 eees84l5 80886193 88014742

===ig===
4T @1 @3 1102 1103 8408 02 BUEB6TIS Bea23480

47 82 @3 2224 2111 8488 81 BBB22235

Figure 3.1 Screen shot of  different

relationships (hyper-

nymy,hyponmy,antonymy,meronymy,type etc.) of both polyseomus words

oo WS- e SR

File Edit Source Refactor Mavigate Search Project Run  Window Help

i I TS e 8 A5 I 0 8 BBl B, RO e B a8 e e
o | B Console &

Y <terminated> ReadFile [Java Application] C\Program Files\Java'jrel 8.0_60\bin\javaw.exe (Dec §, 2015, 11:36:07 AM)
G | TOHSENSE#2 AND Tw#SENSE#O

Zu-->Sense#2

BBB14742403 5w : g FTiNounHeBBE7a54
3T Nour 8

BBBBE628#85H TN _Ter 17a_ten 17 3R 1 sEemmk Noun#8eeaa a4

8BRRE7 44305 N TR S s Noun# 00008923

BBRBBI23H#0 3wy Fi: SNoun#BB00a3250

BBBB3259#1 1 o Ft: At : aap T s FRE L R W e s A NOUN#BO8BEAT 3

222BR07 330 1#aT#NounER0O0T

4-->5ensesd

00OBGTIBHOI T T 4T T NOUN#EBREOT A4
s i s NI 3

2008092330 3wy Fi7 : #loun#88003259

BBOB3 25041 Lts e s Whepget: Hopeh g S F P s e s TEANOUN$ 0000073

‘BE068a7 3281 #msHNoun#R00T

LCS Tree

2eRRRe7 3#e 1 rNoun#RO0T
000632594 1 1 tsire s Figmal: e T 7o ST« e e i i s 3NN $0B08007 3
BBBBEI23#A3Hrry: v FHloun#28883259

sy Fe e A a=miour 3

Figure 3.2: screen shot of the tree structure for sense2 of word milk and sense0 of

word drink and generated LCS tree
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S lava - WDsrcReadffle java - Ecipse SORISI—

File Edit Source Refactor Mavigate Search Project Run Window Help

‘e e J e el o A AT S A g
E B Console &7

5 <terminated> ReadFile [Java Application] C:\Program Files\Java\jrel 8.0_60'binljavaw.exe (Dec §, 2015, 11:36:07 AM)
Tg FHSENSE#1 AND Ta#SENSE#1

T

Zw-->Sensesl

80806193403 gm0 AklounteeB87547

BBRBT7SATHS s W_smeoun#t@ese3789
800037804024z TR oun#BE088023

BBRBBY2 350 3wy FiF : iFlounit@Be83259

000032598 1 14T Foet: Fgeh s v e e e s o 73
BABARAT 3401 %=4NounsR0O0T

dr-->5ensefl

8002548040 14574 NOUN$B0B10947
BBO1A9ATHE3 i : e R _milount8eeeess
s 11339

8881133940 34w : viaw: Meerdlioun#0888a1723
BRBELT 23 L O T T T S L S e s Noun#RO0T

LCS Tree

FUHSENSE#2 AND ToH#SENSEHB

Zw--»Senses2

Figure 3.3: screen shot of the tree structure for sensel of word milk and sensel of
word drink and since both senses are totally different,LCS tree is empty.

YTHSENSE#D

YTHSENSER

QUHSENSERU

Figure 3.4: Graph for hindi words
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As shown in figure, it is the Graph of words 'milk’ and ”drink’ for hind language.
Words are milk and drink with drink has 2 senses and milk has 3 senses.In graph,
nodes are senses and edges are semantic relation between them. Also, drink sense2 is

not connected to any other node because of empty LCS tree.

3.1.2 Graph Variation for Drink and Milk in hindi

Variations of Graphs are dependent on number of senses of Polyseomus words. There
3 sense of 'milk” and 1 sense of ’drink’. So, there are 3 different Graph variation for

the given Graph.

TE#SENSE#D

© GERSENSER1T

YTHSENSE#T

. GEFSENSERD ..o

Figure 3.5: Sub graph for milk Sense2 and drink Sense0 with total 11 edges and 6
nodes.
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....... e
S GEHSENSEHZ  bereeerieiiinnns H
: g
TTHSENSE#D
Aeaw
; UTHSENSE#
| GE#SENSEZD ...
. .

Figure 3.6: Sub graph 1 for milk Sensel and drink Sense0 with total 9 edges and 5
nodes.



CHAPTER 3. IMPLEMENTATION 18

....... =
T GEFSENSEHZ  beeeeeeeeeeessineoonn :
B!
TTSENSERD
. gussSENsE#1
Ers]
. UmESENSE#

________________ %

Figure 3.7: Sub graph 2 for milk Sense0 and drink Sense0 with total 9 edges and 5
nodes.

There are 3 different Global Measures which i have applied.
1.Edge Density
2.Compactness

3.Entropy
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3.1.3 Implementation of Edge Density

[# Package... 53 H g = B B Console 5

5 & =  <terminsted> edge density [Java Application] CA\Program Files\lsva\jrel.8.0 73\bin\javawexe

7 Enter No of graphs :

» 4= wsd Compactness (shiv)

= 3
Lj’ cmp Enter Total Mo. of edges form every Graphs :
v {2 Copy of WSD 11
> 4 entropy
& kep 8
(= mituldegreectr Enter V from every graph :
MITULWSD
MWSDKPP
(2 test
a B e Sense@
=  test 8.73333335
. ¥ Sensel
> 41| edge_density.java P
» i JRE System Library [JavaSE-1.8] Sense?
{# wsD 2.8
o (2 wsd entropy (shiv) Sense : 0.8

Figure 3.8: Implementation of Edge Density for Drink And Milk in Hindi with sense

3.1.4 Implementation of Compactness

ackage ... p g onsole
[ Package.. 3% : = B | B Console 2
£ ¢ v sterminated> CompactnessMessureEdgeList [Java Application] C:\Pragram Files\Java\jrel 8.0 73\bin\javaw.exe (I
(= wsd Campactness (shiv) Entar the number of vertices and edges in graph
a =2 emp

il Enter the edges with distance 1 in graph Format : <source index> <destination index>
4 [ src @1

a4 £ compactness
> [J] CompactnessMeasure java
[J] CompactnessMeasureEdgeListjava
+ Bi\ JRE System Library [JavaSE-18]

» (= Compactness
1= Copy of WSD

» i entropy 3

4 & kpp 2
4 B sic o
a4 8 (default package)
11| kppjava
o [J] testjava
» B\ JRE System Library [
(=¥ mituldegreectr

ffompactness is: @.925

> = wsd entropy (shiv)

Figure 3.9: Implementation of compactness for Drink And Milk in Hindi for Sub-
Graphl
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Figure 3.10: Implementation of

Graph2

Figure 3.11: Implementation of

Graph3

[# Package.. % Hie
o 2 wsd Compactness [shiv)
4 & cmp

a [ sic
4 3 compactness
> [J] CompactnessMeasurejava
v [J] CompactnessMeasureEdgelListjava
. @i JRE System Library [JavaSE-1.8]
> [ Compactness
‘= Copy of WSD
entropy
&= kpp
- B sie
4+ [ (default package)
v 4] kppijava
b [J) testjava
> @i, JRE System Library [JavaSE-1.8]
o [ mituldegreectr
b [ MITULWSD

[ Package.. 52 Hie

b ’f‘} wsd Compactness (shiv)
& B cmp
4 (@ src
4 {3 compactness
> [J] CompactnessMeasurejava
. [1] CompactnessMeasurefdgelist java
> @i\ JRE System Library [JavaSE-1.8]
> [= Compactness
2 Copy of WSD

4 B (default package)
> ) kppjava
» [ testjava
> @ JRE System Library [JavaSE-1.8]
= mituldegreectr
b G2 MITULWSD

B Console &2

<terminated> CompactnessMeasureEdgelist [Java Application] C:\Program Files\Java\jrel 8.0_73\bin'javaw.exe
Enter the number of vertices and edges in graph

Enter the edges with distance 1 in graph Format : <source index> <destination index>

2
2
ffompactness is: 8.95

compactness for Drink And Milk in Hindi for Sub-

B Console 53

<terminated> CompactnessMeasureEdgelist [Java Application] C:\Program Files\Java\jrel 8.0_73\bin\javaw.exe
Enter the number of vertices and edges in graph

: <source index> <destination index>

3
fcompactness is: @.95

compactness for Drink And Milk in Hindi for Sub-
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3.1.5 Implementation of Entropy

RS Erel E S e

B Console 3

<terminated> entropy [Java Application] C:\Program Files\Java'jrel 8.0_73\bin'javaw.exe (May 9, 2016, 10:27:12 A
Enter No Of Nodes :

b (2 wsd Compactness (shiv)

=) =
L4 L_’ cmp Enter Mo O edges :
> [ Copy of WSD 11
4 [ entropy Enter No Of degree of node 8:
a B src i
4 5B (default package) %nter Mo Of degree of node 1:

e :
b lggllientrops jaus Enter No Of degree of node 2:

» @ JRE System Library [J

a 13 kpp Enter Mo Of degree of node 3:
4 B sre ;)
4 (default package) Enter No Of degree of node 4:

> ] kppjava g
o ] testjava
= JRE System Library [J=
(= mituldegreectr
(= MITULWSD
{2 MWSDKPP
-

Enter No Of degree of node 5:

fntropy=8.995226686335856

1> (2 wsd entropy (shiv)

Figure 3.12: Implementation of Entropy for Drink And Milk in Hindi SubGraphl

- U Iy o A LR e B I I S - R
[# Package.. i pe Hie avigat | B Console &3

<terminated: entropy [Java Application] C:\Pragram Files\Java\jrel 8.0 73\bin\javaw.exe (May 9, 2016, 10:27:12 A
Enter No Of Nodes :

-

= wsd Compactness (shiv)

e 5
E Lf cmp Enter No Of edges :
» (= Copy of WSD 11
a [ entropy Enter No Of degree of node @:
4 i sre
4 S (default package) Enter No Of degree of node 1:

> 4] entropyjava

Enter No Of degree of node 2:
.+ m IRE System Library [JavaSE-12] )

a [ kpp Enter No Of degree of node 3:
P 2
+ 58 (default package) Enter No Of degree of node 4:

o 2 3
> J] kppjava Enter No Of degree of node 5:
. [ testjava a

» @i JRE System Library [Jz kntropy:a_995226686335856
= mituldegreectr
[ MITULWSD
= MWSDKPP
= test
= WsD
= wsd entrapy (shiv)

5
g

Figure 3.13: Implementation of Entropy for Drink And Milk in Hindi for SubGraph2
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L N0 R G S P e e
[% Package.. i3 pe Hie avigat = B | B Console 1

= <terminated> entropy [Java Application] C:\Program Files\Java\jrel 8.0_73\bin\javaw.exe (May 9, 2016, 10:27:12 A
Enter No Of Nodes :

b [:"} wsd Compactness (shiv)

o' o
g L_’ £mp Enter No Of edges :
> (& Copy of WSD 11
4 [ entropy Enter No Of degree of node @:
4 (B ere 4
4 [ (default package) Enter No Of degree of node 1:

v 1] entropy.java
> @i JRE System Library [JavaSE-1.8 a
[:"} kpp Enter No Of degree of node 3:
4 (B src a
% # (default package) Enter No Of degree of node 4:

Enter No Of degree of node 2:

S

.

b ) : -
» 4d] kppjava Enter No Of degree of node 5:
b [ testjava a

= JRE System Library [JavaSE-1.5] fntropy=-0.995226686335856
=3 mituldegreectr
(2 MITULWSD
= MWSDKPP
2 test
ﬁ
3

[#
5
i wsp

wsd entropy (shiv)

Figure 3.14: Implementation of Entropy for Drink And Milk in Hindi for SubGraph3



Chapter 4

Implementation Results

4.1 Correct Results for Global Measures

I have taken 300 different polysemous words to check the accuracy of the Global

Measures. these are the correct results for every Global Measure.

23
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4.1.1 Result for Edge Density

Global Measure: EDGE DENSITY

st aremeTE G1(0.0) | G2(0.1) [ G3(0.2) | G4{0.3) | G5(1.0) | GB(1.1) | G7(1.2) | G&(1.2)
Ed 055 |061 061 |047 |055 |061 |0.60 |0.47
T gar G1(0,0) | G2(1,0)

Ed 0.733 | 0.666

At G1(0.0) | G2(0.1) | G3(1.0) | G4[1.1)

Ed 055 |061 |061 |047

T 3rEs G1{0.0) | G2(0.1) | G3(0,2) | G4{0.3) | G(0.5)

Ed 0.60 |066 |0.66 |08 0.66

IS FAT G1(0.0) | G2(0.1) | G3(0,2) | G4(1.0) | G(1.1) | G(1.2)

Ed 0.47 | 0.1 0.61 0.41 073 |07

@ fam G1(0.0) | G2(0.1) | G3(0,2)

Ed 067 |067 |06

TSIl SARA G1(0.0) | G2{0.1) | G3(1.0) | G4{1.1)

Ed 0.666 |0.523 |0.476 |05

Figure 4.1: Table for result
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4.1.2 Result for Compactness

IMPLEMENTATION RESULTS

25

Iy 3T G1(0,0) G2(0,1)

Cp 0.925 0.52

9o faew G1(0.0) G2(0.1) G3(0.2)
Cp - 1 =

= TE G1(0.0) G2(1.0) G3(2.0)
cp 0.95 1 0.925
g & G1(0.0) G2(0.1) G3(0.2)
cp 0.925 0.95 0.95
i FREm G100 G03)

Cp 0.95 1

Figure 4.2: Table for result
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4.1.3 Result for Entorpy
Global Measure: ENTROPY
T SR G1(0.0) | G2(0.1) | G3(0.2) | G4(0.3) | G5(1.0) | Ge(1.1) | G7(1.2) | G8(1.3)
En 0.978 0.984 0.934 |o0.966 | 0.7 0.984 | 0984 | 0.966
?-fan G1(0.0) | G2(0.1) | G3(0.2) | G4{0.3) | G5(1.0) | Ge(1.1) | G7(1.2) | G8(1.3)
En 0.97 0.97 0.97 0.97 0.98 0.0847 | 0.966 | 0.9847
mﬁml G1(0.0) | G2(0.1) | G3(0.2) | G4(0.3) | G5(1.0) | Ge(1.1) | G7(1.2) | G8(1.3)
En 0.960 | 0.984 |[0.97 0.98 0.084 | 0.5511 | 0.084 | 0.966
e g8t G1(0,0) | G2(1,0)
En 0.99522 | 0.95072
At o G1{0.0) | G2(0.1) | G3(1.0) | G4{1.1)
En 0.975 0.934 0.984 | 0.966
T AT G1(0.0) | G2(0.1) | G3(1.0) | G4(1.1)
En 0.995 0.99 0930 | 0.99
T HET G1(0.0) | G2(0.1) | G3(0,2) | G4{0.3) | G(0.5)
En 0.984 0.990 0.990 | 0.995 | 0.990
U I G1(0.0) | G2(0.1) | G3(0,2) | G4(1.0) | G(1.1) | G(L2)
En 0.966 0.934 0.984 |0.955 |o0.995 | 0.995

Figure 4.3: Table for result
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4.2 Accuracy Comparison For Global Measures

As Shown in Graph,out of 150 tuples there are only 5 correct results for Compactness
, 7 correct results for Edge Density and 8 correct results for Entropy. The accuracy

is very poor as this is Unspervised approach.

Comparison Of Hindi And English Wordnet

35

iy

Accuracy
8

&

5 . . .
1]

Compactness Edge Density Entropy

Global Measures

m Correct Results W Inputs

Figure 4.4: Comparison Graph Global Measure



Chapter 5

Conclusion and Future Scope

Word Sense Disambiguation using Graph based Unsupervised approach is done and
global measures like Edge Density,Entropy,compactness are applied. Unsupervised
algorithms doesn’t require any training set however it will be generated from context
word but each new polysemous training is required. Other limitation is poor accuracy
and the techniques which have higher accuracy are very complex to implement.
Accuracy can be improved using more global measures and different ways for graph
construction.Performance can be enhanced by automatic detection of polysemous

words from documents.

28
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