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ABSTRACT

A hbibliographic management system facilitates the storage and management of
the bibliographic information on documents that are important for user. Features of a
bibliographic information like authors, published year, and abstracts are stored in the
system to represent one document. A user can personalize his/her folders in terms of
user-configurable categories In addition to the above-mentioned functions, the
personal bibliographic management system that we design also recommends
documents relevant to an individual user. The idea is to analyze semantic meaning of
documents. Documents e same semantic meaning grouped into a cluster.
If someone has documents belonging to one cluster, our system will recommend him

other documents belonging to this cluster. Word Sense Disambiguation (WSD) is

employed to discover the semantic meaning of a document. In this thesis, we propose
anew method for Word Sense Disambiguation. The method is based on lexical chains
and employs the taxonomy of WordNet. On the basis the strength of the
relationship between automatic disambiguatin rd semantics can be

accomplished by giving different weights. An evaluation of the method was done on
Semantic Concordance Corpus (SemCor). The average percentage of correct

resolutions achieved was 65.26%.

Keywords: Bibliographic Management System; Personalized Recommendation;

Semantic Andys's, Word Sense Disambiguation; Lexica Chain
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WordNet WordNet
WordNet @ (Lexical Chains) [6]
()] (Semantic Density) [3] WordNet WordNet
2.1.1 WordNet
WordNet [2]
(Psycholinguistics) WordNet
(Synonym Sets, Synsets)
WordNet
1. Synonym/Antonym /
2. Hypernym / Hyponym (relaion isakind of) /
3. Holonym (rlaion is part of)
4. Meronym (relation parts of)
“car” WordNet
synset (1) auto (2) railcar

(3) cable car (4) gondola (5) elevator car



The noun "car" has 5 sensesin WordNet.

1. car, auto, automobile, machine, motorcar -- (4-wheded motor vehicle; usudly
propelled by an internd combustion engine; "he needs acar to get to work™)

2. car, ralcar, ralway car, ralroad car -- (awheded vehicle adapted to therails of
rallroad; "three cars had jumped the rails’)

3. cable car, car -- (aconveyance for passengers or freight on a cable raillway;
"they took a cable car to the top of the mountain™)

4. car, gondola-- (car suspended from an airship and carrying personnel and cargo
and power plant)

5. car, elevator car -- (where passengers ride up and down; "the car was on the top
floor")

2 car WordNet

“car” WordNet 3

Airbag Door Accelerator

-

Meronym
(parts of ..)

Hyponym \Limousine | Hyponym

Hypernym \vehicle

W o Qo
381 s akind of.)/ Bus [isakindof.) ..is akind of ) (.. is a kind of )
Holonym
(.. is part of)
Train  Airship Funicular
3 “car” [10]
3 “car”
» Limousneisakind of car, limousne  car (Hyponym)
» Carisakind of Motor vehicle, motor vehicle  car (Hypernym)
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» Carispat of train, train  car (Holonym)

(Member Holonym)
»  Airbag, door, accelerator car car
(Meronym)
WordNet
WordNet
2.1.2 (Lexicd Chain)
(Lexical Chain) [6]
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2.
3.
WordNet
(2) Extra-strong (
) (2) Strong ( WordNet ) 3
Medium-strong ( WordNet )
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1



7 (Hypernym) 4

Mr. Kenny is the person that invented an anesthetic machine which uses
micro-computers to control the rate at which an anesthetic is pumped into blood.
Such machines are nothing new. But his device uses two micro-computersto
achieve much closer monitoring of the pump feed the anesthetic into patient.

“Mr.” [lex “Mr.”, sense { mister, Mr.}]
“person’ WordNet person
(1)*human being” (2)“a person's body” (3)“grammatical category of

pronouns and verb forms”

4 Mr.  person
@ {Mr., mister} @ {Mr., mister} @ {Mr., mister}
{person,, {aperson’s {grammatical
individual, ...} body } category... }
4 Mr.  person

“human being” person Mr.
4 “machine” WordNet machine

1 “an efficient person’ machine;



machine

holonym of person machine;  person
machine; machines Mr. person
Mr., person  machine 5
{Mr., mister} @ {Mr., mister}
{person,, {person,,
individual, person;
{machine,
machine, } machine. }

@ {Mr., mister}
{person,,
individual,

{machine,
machine. }

{Mr., mister}

{person,,
person;}

HEE:

{machine, }

5 Mr., person

machine
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machine 1 30 7
7 Mr.  person
Machine Micro-computer Device Pump
) {PC, micro-
Micro- computer,
{Mr., mister } computer -1
{person,,
individual,
4 o} {device,}
@ {machine, }
{pump}

{PC, micro-

Micro- computer,

{machine,}
@ computer
Iv[r., mister }
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individual, _
b pump; }

WordNet
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(Lexical Chains)”

[6] (1)
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Mr. Kenny is the person that invented an anesthetic machine which uses
micro-computers to control the rate at which an anesthetic is pumped into blood.
Such machines are nothing new. But his device uses two micro-computersto
achieve much closer monitoring of the pump feed the anesthetic into patient.

13 1
14 15
_ {PC, micro-
Micro- computer,
{Mr., mister } computer -}
{person,,
individual,
4 -} {device,)
{machine, }
{ pump- }

14 1

{PC, micro-
computer,

{machine, }

Iv_[r., mister }
{person,,
individual,
. pumps }

Micro-
computer

15 2

23



machine 14 machine; u

15 machine, 30 machine
machine,
machine
mechine; machiney 16

Mr. Kenny is not only the boxer, a magnificent fighting machine, but also the
person that invented an anesthetic mechanism which uses micro-computersto
control the rate at which an anesthetic is pumped into blood. His device uses two
micro-computers to achieve much closer monitoring of the pump feed the
anesthetic into patient.

16 2
14 15 machine
machine; machine,
13 machine

maching{ machine; 11 machine; 30}
Mr., person, micro-computer, device, pump { mister, person,
micro-computer, device,, pumps} Mr. {mister} person
{persony}  machine {machine; 11/41 machine; 30/41}  micro-computer

{micro-computer} device {deviceo} pump {pumps}

TFIDF (Mr. person,
machine, micro-computer, device, pump) (0.4,0.3,09,0.7,0.8,0.7)

(Mr., persory, machine;, machines, micro-computer,

24



devicey, pumps)

(0.4, 0.3, 0.911/41, 0.9*30/41, 0.7, 0.8, 0.7)

micro-
Mr. person meachine device | pump
computer
0.4 0.3 0.9 0.7 0.8 0.7
(weight)
micro-
Mr. | person M1 M 4 device, | pumps
computer
0.4 03 | 09*% | 09* 37 0.7 0.8 0.7
3
[8]
1 (Strategy of Definition)
(Definition) WordNet (Gloss)
(Strategy of Gloss)
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WordNet

WordNet

dser  WordNet

(sister, person)

The noun "sster" has 4 sensesin WordNet.

1. sister, gs-- (afemae person who has the same parents as another person; "my

gder married amuscian”)

2. Sigter -- ((Roman Cathalic) atitle given to anun (and used as aform of

address); "the Sigters taught her to love God")

3. sister -- (afemde person who is afdlow member of asorority or labor union

or other group; "none of her ssterswould betray her")

4. baby, sister -- ((dang) sometimes used as aterm of address for attractive young

women)
17 sister WordNet
sster “person”
(sstery)) 2 “person’ 1  “person”
“person’ person  sister
3
Person Person Person
3*2=6 3

18

18 sger person

26




2. (Common)

(year, month)

WordNet

year  WordNet 4

The noun "year" has 4 sensesin WordNet.

1. year, twelvemonth, yr -- (aperiod of time containing 365 (or 366) days, "sheis
4 yearsold’; "in the year 1920")

2. year -- (aperiod of time occupying aregular part of acdendar year that is used
for some particular activity; "a school year")

3. year -- (the period of time that it takes for a planet (as, e.g., Earth or Mars) to
make a complete revolution around the sun; "a Martian year takes 687 of our
days’)

4. class, year -- (abody of students who graduate together; "the class of '97"; "she
wasin my year a Hoehandle High")

19 year WordNet

month  WordNet 2

The noun "month" has 2 senses in WordNet.

1. cdendar month, month -- (one of the twelve divisons of the caendar year; "he
pad the bill last month")
2. month -- (atime unit of 30 days, "he was given amonth to pay the bill")

20 month  WordNet

19 20 year “ 7 month

27



Stepl TFIDF >threshold
Document={W1, W, ...W;}
Step2 Wi, WordNet S={Su,
Sz, ...Sim}
Step3
For each word {

For each sense {

WordNet
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Step4

Step5

(Strategy of Definition)

For dl non-disambiguation senses{
For dl words that belong to the context {
sense

(Common)

WordNet
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34.1 34.2

34.3
344
34.1
Semantic Concordance Corpus ( SemCor)
SemCor 500 2000 500
15 (A~R ) 15
21

A. PRESS: REPORTAGE (44 texts)

B. PRESS: EDITORIAL (27 texts)

C. PRESS: REVIEWS (17 texts)

D. RELIGION (17 texts)

E. SKILL AND HOBBIES (36 texts)
F. POPULAR LORE (48 texts)

G. BELLES-LETTRES (75 texts)

H. MISCELLANEOUS: GOVERNMENT & HOUSE ORGANS (30 texts)
J. LEARNED (80 texts)

K. FICTION: GENERAL (29 texts)

L. FICTION: MYSTERY (24 texts)

M. FICTION: SCIENCE (6 texts)

N. FICTION: ADVENTURE (29 texts)
P FICTION: ROMANCE (29 texts)

R. HUMOR (9 texts)

21 SemCor 15

SemCor 186
(SemCor 186 ) SemCor

WordNet 1.7
30



WordNet

22 SemCor J 59

1 <contextfile concordance=brown>

2 <context filename=br-j59 paras=yes>

3 <p pnum=1>

4 <ssum=1>

5 <wf cmd=done pos=RB |lemmae=rather wnsn=1 lexsn=4:02:02::>Rather</wf>

6 <wf cmd=done pos=RB ot=notag>than</wf>

7 <wf cmd=done pos=VBG ot=notag>being</wf>

8 <wf cmd=done pos=VB lemma=deceaive wnsn=1 |exsn=2:41.00::>decea ved</wf>
9 <punc>,</punc>

10<wf cmd=ignore pos=DT>the</wf>

11<wf cmd=done pos=NN lemma=eye wnan=2 lexsn=1:09:00::>eye</wf>
12<wf cmd=done pos=VBZ ot=notag>is</wf>

13<wf cmd=done pos=V B lemmar=puzzle wnsn=1 lexsn=2:31:00::>puzzled</wf>
14<punc>;</punc>

15<wf cmd=done pos=RB lemma=instead wnsn=1 |exsn=4:02:00::>instead</wf>
16<wf cmd=ignore pos=IN>of </wf>

17<wf cmd=done pos=VB lemma=see wnsn=1 lexsn=2:39:00::>sea ng</wf>
18<wf cmd=done pos=NN |emma=object wnsn=1 lexsn=1:03:00::>0bjects</wf>
19<wf cmd=ignore pos=IN>in</wf>

20<wf cmd=done pos=NN lemma=space wnsn=1 |lexsn=1:03:00::>space</wf>
21<punc>,</punc>

22<wf cmd=ignore pos=PRP>it</wf>

23<wf cmd=done pos=V B lemma=see wnsn=1 lexsn=2:39:00::>sees</wif>
24<wf cmd=done pos=NN lemma=nothing wnsn=1 lexsn=1:23:00::>nothing</wf>
25<wf cmd=done pos=RB |lemma=more wnsn=2 |exsn=4:02:01::>more</wf>
26<wf cmd=done pos=JJ ot=notag>than</wf>

27<punc>-</punc>

28<wf cmd=ignore pos=DT>a</wf>

29<wf cmd=done pos=NN lemma=picture wnsn=1 lexsn=1:06:00::>pi cture</wf>
30<punc>.</punc>

31</s>

32</p>

22  SemCor
31




22

>
> 2 filename=br-j59 SemCor J 59
> <ppum=1l> p pnum=1 1
» <ssum=1> s sum=1 1
> 22  SemCor J 59 5
30
Rather than being deceived, the eye is puzzed; instead of seeing objects
in space, it sees nothing more than-a picture.
> 5 Rather cmd=done (Stop
Word) cmd=ignore 10 the pos=RB
pos part-of-speech
NN(noun)
VB(verb) VBG VBzZ
RB WRB
Ny PRP
IN TO
CD DT
lemma=rather lemma  Rather stemming
wnsn=1 WordNet 1.7 1
sense

34.2

32




>

SemCor

SemCor

(Polysemous Nouns)

(
(Incorrect) SemCor
(Ambiguous)
inter-cluster

inter-cluster

/

SemCor

)

intra-cluster



t
_' a W ’ Wi
Im(C,,C,;)= =

‘d‘ ‘d‘ \/é Wk| \/é(wk,j)z
k=1 k=1

> intra-cluster

é average dmilaity of each cluster
#of cluser

intra =

34.3

4 6 SemCor (br-jO3  br-j09)
4 [10] [10]
(Supervised Method) br-j01  br-j02

(Training Data) br-j03  br-j09

5 (Lexical Chain) 6



%
( pdy)

%

(paly.) | ( poly)

br-j03 356 280 195 69.64% 271 76.12%
br-j04 340 266 130 48.87% 204 60.00%
br-j05 492 407 131 32.19% 216 43.90%
br-j06 455 339 140 41.30% 256 56.26%
br-j07 529 413 216 52.30% 332 62.76%
br-j08 427 362 156 43.09% 221 51.76%
br-j09 435 306 145 47.39% 274 62.99%

47.83% 59.11%

4 [10] (Suarez93)
%
%
poy) | ( payy | ¢ W

br-j03 356 280 158 56.43% 234 65.73%
br-j04 340 266 139 52.26% 213 62.65%
br-j05 492 407 240 58.97% 325 66.06%
br-j06 455 339 214 63.13% 330 72.53%
br-j07 529 413 224 54.24% 340 64.27%
br-j08 427 362 228 62.98% 293 68.62%
br-j09 435 306 162 52.94% 291 66.90%

57.28% 66.68%

(Lexical Chain)




%
( pay) ”
(poly) | ( poly) '
br-j03 356 280 174 62.14% 250 70.22%
br-jo4 340 266 152 57.14% 226 66.47%
br-j05 492 407 254 62.41% 339 68.90%
br-j06 455 339 228 67.26% 344 75.60%
br-j07 529 413 242 58.60% 358 67.67%
br-j08 427 362 242 66.85% 307 71.90%
br-j09 435 306 170 55.56% 299 68.74%
61.42% 69.93%
6
[10] SemCor J 03
09 [10]
(Polysemous
Nouns)
4 [10]
br-j01  br-j02 br-j03
br-j09
WordNet




4.14%
7
[10] | 47.83% 50.11%
57.28% 66.68% 20.84% 12.48%
) 61.42% 69.93% 17.59% 12.48%
7
(1
%
( poy) *
(Goly) | ( poly) '
bl’-j 03 356 280 177 63.21% 253 71.07%
bl’-j 04 340 266 156 58.66% 230 67.65%
bl’-j 05 492 407 259 63.64% 344 69.92%
bl’-j 06 455 339 231 68.14% 347 76.26%
br-j07 529 413 248 60.05% 364 68.81%
br-j08 427 362 244 67.40% 309 72.37%
br-j09 435 306 175 57.19% 304 69.89%
62.61% 70.85%
8 1
8
5.32% 1.19%
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%
( poy) "
(poly.) | ( poly. '
br-j03 356 280 191 68.21% 267 75.00%
br-j04 340 266 171 64.29% 245 72.06%
br-j05 492 407 278 68.30% 363 73.78%
br-j06 455 339 247 72.86% 363 79.78%
br-j07 529 413 271 65.62% 387 73.16%
br-j08 427 362 262 72.38% 327 76.58%
br-j09 435 306 197 64.38% 326 74.94%
68.01% 75.04%
1 2
1 2
10.73% 6.59%
5.4%
10
[10] 47.83% 59.11%
57.28% 66.68% 20.84% 12.48%
61.42% 69.93% 17.59% 12.48%
1(S1) 62.61% 70.85% 18.82% 10.33%
+S1+S2 68.01% 75.04% 20.86% 4.1%
10
10+3
2
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docum # s en]s el selns4 selnst® selnse&~10 >=11|polyl|ltnhatmal _
A 7 492 343 241 196 630 242 2144 2901
415 255 165 147 265 22 1269 2024
0.843495935 | 0.743440233 | 0.684647303 0.75 0.420634921 | 0.090909091 | 59. 1|19 %9 . 84 %
B 2 124 109 99 70 177 44 623 843
91 64 75 21 74 14 339 559
0.733870968 | 0.587155963 [ 0.757575758 0.3 0.418079096 | 0.318181818 | 54 . 4|2 %6 . 3[1 %
C 3 208 147 124 114 264 80 937 1214
182 118 63 54 87 9 513 794
0.875 0.802721088 | 0.508064516 | 0.473684211 | 0.329545455 0.1125 54. 7/5%5. 19 %
D 4 253 191 229 154 380 154 1361 1654
209 123 120 63 137 44 696 990
0.826086957 | 0.643979058 | 0.524017467 | 0.409090909 | 0.360526316 | 0.285714286 | 51 . 1[4 %9 . 8|12 %
E 14 1092 981 786 561 1671 405 5494 701(
797 641 518 346 666 141 3109 4629
0.72985348 | 0.653414883 | 0.659033079 | 0.616755793 | 0.398563734 | 0.348148148 | 56 . 5[7 8%5. 9|5 %
F 19 1339 1060 1014 744 1772 579 6508 870(
1203 827 682 397 723 244 40764 6264
0.898431665 | 0.780188679 | 0.672583826 | 0.533602151 | 0.408013544 | 0.421416235 | 6 2. 6[3 %2 . 0|5 %
G 18 1205 944 1049 750 1609 576 6133 765(
905 616 701 264 588 123 3197 4714
0.751037344 | 0.652542373 | 0.668255481 0.352 0.365444375 | 0.213541667 | 52 . 1|13 &1 . 62 %
H 12 922 666 689 544 1406 384 4611 5994
764 409 355 244 418 145 2339 372(
0.828633406 | 0.614114114 | 0.515239478 | 0.448529412 | 0.297297297 | 0.377604167 | 50 . 64 %2 . 0}4 %
J 43 3249 2370 1977 1867 5113 1453 1602920801
2996 2009 1427 1269 1843 610 1015414926
0.922129886 | 0.847679325 | 0.721800708 | 0.679700054 | 0.360453745 | 0.41982106 | 6 3. 3[5 %l . 7|6 %
K 29 1544 1102 1279 916 2207 1071 8119 10438[0
1162 670 857 487 657 418 4251 66117
0.752590674 | 0.607985481 | 0.67005473 | 0.531659389 | 0.297689171 | 0.390289449 | 52 . 3|6 83 . 0|9 %
L 11 415 367 449 261 774 357 2623 33917
357 242 277 136 267 116 1395 2164
0.860240964 | 0.659400545 | 0.616926503 | 0.521072797 | 0.34496124 | 0.324929972 | 53 . 1[8 %3 . 8|0 %
M 2 113 71 86 43 123 47 483 627
87 44 51 14 48 15 259 403
0.769911504 | 0.61971831 | 0.593023256 | 0.325581395 | 0.390243902 | 0.319148936 | 53 . 6[2 B4 . 2|7 %
N 10 428 399 299 369 839 430 2764 3454
342 236 238 267 315 126 1524 2214
0.799065421 | 0.591478697 | 0.795986622 | 0.723577236 | 0.375446961 | 0.293023256 | 55. 1|4 %4 . 12 %
P 6 281 203 222 182 394 218 150Q 19614
203 123 125 61 181 93 786 1244
0.722419929 | 0.60591133 | 0.563063063 | 0.335164835 | 0.459390863 | 0.426605505 | 52 . 4[0 83 . 6|1 %
R 6 339 246 243 153 477 120 1574 2129
249 182 165 72 165 11 844 1384
0.734513274 | 0.739837398 | 0.679012346 | 0.470588235 | 0.34591195 | 0.091666667 | 53 . 4|9 %5 . 4[3 %
Tot dl 186
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1 (Base-cluster) 186 inter-cluster
intra-cluster
2.
inter-cluster  intra- cluster 1.
3.
inter-cluster  intra-cluster 1
4,
inter-cluster  intra-cluster 1
inter-cluster intra-cluster
(Dimension)
(Keyword Vector)
> (
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D (n1, n2,n3, n4)

nl (Sense) nil n2
n23 n3 4
n42 D (n11, n12, n21, n22, n23, n24,
n31, n4l, n42, n43) 10 nll, n23, n31, n42
( )
D (n1, n21, n31, n42) n i n;j [
j
nl nli, n12 ( )
D (n11, n12, n21, n22, n23, n24, n31, n4l, n42, n43) nli,
nl2 nl n22, n23, n24, n41, n43 =0
( )

D (n1, n21, n22, n23, n31, n41, n42)

nl
nll, n12 ( )
D (n11, n12, n21, n22, n23, n24, n31, n4l, n42, n43) nll,

nl2 nl n24, n43 =0
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12

Method
Intra-cluster Inter-cluster
(Keyword_threshold=0.05)
(SemCor) 0.091 0.0157
0.126 0.0128
0.183 0.0104
0.196 0.0101
12

Intra-cluster

intra-cluster

inter-cluster

iner-cluster
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00
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Keyword Generation Word-Weighting

1

words
Modified WSD O O L, J
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( )

(Word) (Stop Word)

plan)

yield)

(Stemming) (Weighting)
(Threshold)
WordNet
( 412 )
(Word Stemming)
(plans >
“ (Root)” (asked > ask vyielding >

Porter’s Algorithm[25]

1-5 \% C
L (Vor C) C, VL (Patterns)
1 (plurals and past
participles) plastered - plaster, motoring - motor
2 (pattern matching on some common
auffixes) relationd > relation
3 (specid word endings) hopeful-> hope
4 word

dlowance = dlow, inference = infer

5



Porter’s dgorithm

> (Word Weighting)

stemming )

weighting

= TF*IDF (Term Frequency * Inverse Document Frequency) TF

IDF
freqi,j ¢
o= reg .
" max, freq, il
idf, = I092ﬂ N
n,
w; =tf 7 idf; w Kk
IDF

13

IDF



word Document totfreq IDF=log(N/n) Entropy (Noise) Sgnd
D2 | D3 | D4
wi| 3| 2| 2|3 10 0 0.593315 0.406685
W2 | 0| 5]|1]1 7 log(4/3)=0.124939 0.345834 0.499264
W3| 2| 0| 5|0 7 (log4/2)=0.30103 0.259825 0.585273
W4 | 0| 3| 0] O 3 log(4/1)=0.60206 0 0477121
13 IDF  Signa
Word2(W2) IDF
Signal
Signd  Noise
Sgnd ; =log( totalfreq )- Noise, Noise
E =R p 1 _ freqof k; in Document D,
i —a P 109, 0 P = totalfreq
Noise Entropy ( ) 0O 1
Entropy
word;
1 1.1 1_ _ 1_
E—Elog2%+zlogzg—l word E—lﬁogzi—o
Entropy

|F-IDF Signa
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W | =tflj f?df' + Sgndl 9
e 2 @
()
(Keyword Vector)
> (Modified WSD)
« )
41.2

0.2

Document Clugtering

Recommendation

&,

e
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(Document Clustering)

Bottom-up Hierarchy Method
1.
2.
°tw W
R T Y
. a (Wi,j) a (Wi,k)
i=1 i=1
3.
0.1)
4 2-3
25
threshold = 0.5

25 BottomUp Hierarchy

0.8 0.5
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0.7 0.5
2 3 4 0.5
{D1},{D2, D3, D4},
{ D5, D6}
> (Recommendation)

/ \—{_u
- \<
S T
< )
. v )
[ }4 WordNet
\ v
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A Stemming Porter’sAlgorithm [25]

\% (vowd, aei,ou C (consonant) L
(vowel or consonant) CVL (patterns) @
(one with no letters) * 0 + 1

sdect rule with longest suffix {
SES D S5,
ies> i
S S5
s> 0,
}
sdect rule with longest suffix {
if (C*((V)'(C)")"(V)* eed) then eed > ee;
if (*V*ed or *V*ing) then {
sdect rule with longest suffix {
ed > O;
ing-> O;
}
sdect rule with longest suffix {
a > ae;
bl > ble
iz ize
if (*C1C2) and (C1=Cp)and (C1 1 {l, 5 2})) then C,C, > Cy;
if (O*((V)(C))C1V1Co) and (Co T {w, X, y})) then C1V1Cp >
C1V.Coe

}
if *V*y)theny = i;
if ((O*((V)"(C)")*(V)*) then sdect rule with longest suffix {
aiond > ate
tiond - tion;
enc = ence,
and = ance,
izer 2 ize
abli > able
dli > d;
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entli > ent;
di> e
oudi = ous,
izetion 2 ize
dion > ate;
ator > ae;
disn > 4;
iveness = ive
fullness > fu;
OUSNESS - 0US,
diti > 4,
iviti 2 ive
biliti > ble;

}

if ((C)*((V)"(C)")"(V)*) then sdlect rule with longest suffix {
icate - ic;
aive> @;
dize> 4,
iati = ic;
icd =2 ic;
fu-> @;
ness 2> J;

}

if ((C*(V)"(C))(V)(C))(V)*¥) then sdlect rule with longest suffix {
a-> g,
ance > O,
ence > J;
e > g,
ic> g,
ale> @;
ible> @;
at > J;
ement > J;
ment > O,
ent > J;
ou-> J;
isn-> @;
ate > J;
it > &,



ous > @;
ive> @;
ize> G,
if (*sor *t) thenion > @;
}
sdect rule with longest suffix {
if (C©*(V)(C))V)(C))'(V)*) thene > &,
if (((C)*((V)"(C)")(V)*) and not ((*C1V1C2) and (C2 T {w, X, y}))) thene> nil;
}
if (C*((V)(C))(V)(C))+V*II) thenll > I;
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