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Lexical Analysis



Lexical Analysis

m IS the process of converting an input

stream of characters into a stream of
words or tokens
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Tokens

m are groups of characters with collective
significance.
Digits are not included as tokens.

Breaking hyphenated terms apart helps with
Inconsistent usage e.g. state-of-the-art

Convert all characters to either upper or lower
case.
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Lexical Analysis

m Lexical Analysis Is the first stage of
automatic indexing, and of query
processing.

m Automatic indexing Is the process of

algorithmically examining information
items to generate lists of index terms.
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Query processing

m |s the activity of analyzing a query and

comparing it to indexes to find relevant
items.
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Transition diagram for a query
lexical analyzer
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125,720,891 total word occurrences; 508,209 unique words
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Example: Small Document

m D = one fish, two fish , red fish, blue fish,black
fish, blue fish, old fish, new fish

Len(D) = 16

P(fish|D) = 8/16 = 0.5
P(blue|D) = 2/16 = 0.125
P(one|D) = 1/16 = 0.0625
P(eggs|D) =0/16 =0
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Why System Evaluation?

m There are many retrieval models, algorithms,
systems, which one is the best?

m \What is the best component for:
Ranking function (cosine, ...)
Term selection (stopword removal, stemming...)
Term weighting (TF, TF-IDF,...)

m How far down the ranked list will a user need to
look to find some/all relevant documents?
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( Stopwords)
B Noun group(naus)
m Equivalent Stem-Ending fsediimeasen
(Suffix)
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A CANNOT INTO OUR THUS
ABOUT CO IS OURS TO
ABOVE COULD T OURSELVES TOGETHER
ACROSS DOWN ITS OuUT TOO

AFTER DURING ITSELF OVER TOWARD
AFTERWARDS EACH LAST OWN TOWARDS
AGAIN EG LATTER PER UNDER
AGAINST EITHER LATTERLY PERHAPS UNTIL
ALL ELSE LEAST RATHER UP
ALMOST ELSEWHERE LESS SAME UPON

ALONE ENOUGH LTD SEEM US
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Stemming

m A technique of improving IR performance
IS to provide searchers with ways of

finding morphological variants of search
terms.
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Listof Word Segment Lexicon of Lexicon of
words length  boundary  prefixes (P) suffixes (S)
read 4 4 read S
reads 5 4 ing
reading 7 —> |4 — er
reader 6 4 able
readable 8 <
Number of characters: 30 4 + 10

Source: Adapted from Kazakov (1997)



Stemming

Term
engineering
engineering
engineer

Stem

engineer
engineer
engineer



mana N-Gram

m N-Gram e unuiaesildmuiamanuingiuvesya
' 9
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N-Gram
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Word 2-grams Unique 2-grams Share Unique 2-grams
*s, st, ta, at, ti, 1s, st, ti, ic, L
W, { cs, s*} {*s, st, ta, at, ti, is, ic, cs, s*}
{*s, st, ta, at, ti, 1s, ic}
W {*s, st, ta, at, ti, is, st, ti, ic, {*s, st, ta, at, ti, 1s, ic, ca, al,
2 ca, al, 11, ly, y*} 11, ly, y*}
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Noun group(naus)
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Fext ana‘y3|s enhances a wide

variety of applications
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Document Object Model (DOM)

m The Document Object Model (DOM) is the model that
describes how all elements in an HTML page, like input

fields, images, paragraphs etc., are related to the
topmost structure

m The Document Object Model (DOM) is a platform and
language neutral interface that allows programs and

scripts to dynamically access and update the content,
structure, and style of a document
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Web Extraction using DOM Trees

m \Web extraction may be aided by first parsing
web pages into DOM trees

m Extraction patterns can then be specified as
paths from the root of the DOM tree to the node
containing the text to extract

m May still need patterns to identify proper portion
of the final Character Data node



Sample DOM Tree Extraction
CHrm

Age of Spiritual
Machines

- HTML->BODY > B->CharacterData

Character-Data

Ray
Kurzweil

: HTML-> BODY—>FONT—=->A- CharacterData




Sample DOM Tree Extraction

<TABLE>

<TBODY> <TABLE=
<TR> i
<TD>Shady Grove</TD>

, =TRODY =
<TD>Aeolian</TD>

</TR> — \—\\b

<TR> <TR= =TR=
<TD>Over the River, Charlie</TD ﬂ\ ‘,//\-\1
<TD>Dorian</TD> </TR> =TD= =TD= 2TD= =T

</TBODY>
. verthe Hwer .
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Some vocabulary words

m Index language
Language used to describe documents and queries
m Exhaustivity
Number of different topics indexed, completeness
m Specificity
Level of accuracy of indexing
m Pre-coordinate indexing
Combinations of index terms uses as indexing label
E.g., author lists key phrases of paper
m Post-coordinate indexing

Combinations generated at search time
Most common and the focus of this course
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Manual Indexing

Y A
B 99a

Human judgments are most reliable

Searching controlled vocabularies is more efficient
E {03

Time consuming

The person using the retrieval system has to be
familiar with the classification system

Classification systems are sometimes incoherent



5. waas Manual vs. Automatic Indexing

Manual Altamatic

Current Text
Controlled Indexing categorzation
vocahulary practice ntelligent” IR
(Thesaurus)

Current Text search

Indexing engines
Free text | =

practice “otatistical” R




Automatic Content Representation

m Using natural language understanding?
Computationally is too expensive in real-world setting
Language dependence
The resulting representations may be too explicit to
deal with the vagueness of a user’s information need

m Alternative: a document is simply an

unstructured set of words appearing in it :bag of
word



Basic automatic Indexing

m Parse documents to recognize structure
E.g., title, date, other fields

m Scan for word tokens

Numbers ,special characters, hyphenation,
Capitalization, etc

m Stopword removal
Stem words

= \Weight words
Want more important & BN
words to have higher weight =7 =
= Optional o N

g ™ -
T 1 parse query ko anking )
Phrase indexing EE -
oo [ ]
Thesaurus classes SCCINREREN YIS
-gments "
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Indexing System

Derived Coordinative
Key word Citation Pre Post
KWIC Citation index  PRECIS Punch cards
KWOC Automatic POPSI Uniterm
KWWC Optical.Coincidence
KEYTALPHA Zata coding
WADEX Edge notched

Batten system
Peek - a - boo

Figure 2
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(Controlled Vocabulary Index)

< o v ¢ d'dSJQJo 1A A v A o w o’ci'd 1
] L‘]Jumﬂwwmmgmmmﬂ‘m‘lﬂuﬂnawsaiuum%mﬂmmmmm
‘ o w Jd 1 dy 1 1y,
Thesaurus ssmdnnmartaiuisosislunsvdaniu
9 , o
mc%’auuazfnﬂwmwmmmmmmﬂmﬁ

O ﬁjfl@%’mmmﬁ’um‘lﬁ’mﬂsmmiﬁ’aﬁim (Subject Headings)
vse Thesaurus lalumsydasaiegn ludiday

m suSear's List of Subject Headings vse

Library of Congress List of Subject
Headings :iludu



LC authorized subject heading (bold print) --> Peanuts
[QK495. 152 (Botany)]
Library of Congress Class numbers for peaniits -> [SB351.P3 (Culture)]
UF Arachides
UF = “use for”. These are terms Arachis hypogea
which LC does not use or authorize. Earth nuts
If you looked up “Earth nuts” in LC Goobers
Subject Headings, it would say: Grass nuts
USE Peanuts. Ground-nuts
Groundnuts
(Bet you never knew peanuts could Monkey nuts
called so many things. “Goobers?”) Pindars
Pindas
Pinders
BT = “broader term.” Peanuts BT Arachis

are a subdivision of these. Oilseed plants
RT = “related term” RT Cookery (Peanuts)
NT = “narrower term” NT Peanut products
-- Breeding
These are subdivisions of -- Irrigation
“peanuts.” There’'s even one -- Law and legislation
subdivision of a subdivision: -- Storage
Peanuts -- Storage -- Diseases -- -- Diseases and injuries
and injuries.
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Visual Thesaurus
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Alphabetical Subject Index
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CAL ANALYSIS
Comparative Study
uss  COMPARATIVE ANALYSIS
oonpm'nvt TESTING . 1965
QJE: 521 RIE: 351 GC: 820

SN Tuslmnwhkhmootmo ndrids-
als, groups, of tests are compared

BY Tosmo

RT  Comparative Analysis

Test Reviews Ny

COMPEMSATION (COMCEPT) Jan. 1973
CUE: 19 RIE: 9 GC: 110
SN The grinciple that material uncergoing a

psycholkigy, the recoonition o under-
standing of this principle
8T Fundamenmia ts
RT Cognaive Processes
COnuz:“ t«ompt
ion ( )
Developmental Stages
COMPENSATION (REMUNERATION)
Oct. 1979
CUE: 279 RIE: 239 GC: 630
SN Total payment awarded, including wape
of silary, fringe benefits, and p'rqd-

Wages
Caomoentslory Develoomant

LT
§

Competency Based Ecucation

COMPETENCY BASED EQUC \TIOX
Mar. 1980
CUE: 974 RIE: 3488 GC: 330
SN Educavonal systermn that omphasuos the
specfication, leaming, and demonstra-
wn of those compeleices (knowiedge,
sialls, behavicrs) that (we of central im-
portance to 3 gfven [ask, activity, or
career
UF  Consequence Based Ecucation
Cntenon Referenced Ecucabion
Outpa Oviented Educat on
:‘&umm Bassd fducation (1974
)
Profiency Based Educaton
NT  Competency Bised Tedcher Education

COMPETENCY BASED TEACHER EDUCATION
Mar. 1980

CLE: 683 RIE: 2055 GC: 400
SN Educatonal system 1hat stresses the
explicit demonstration of specified per-
formancs 31 addanca af what 3 taschar

Selecton
RT Admission (School)

Complaxity Level (19€¢8 1979)
usf DIFFICULTY LEVEL

COMPLIANCE (LEGAL) Oct. 1979
CLJE: 451 RE: 1197 GC: 610

SN Conforming to laws or legal directives

BT Complance (Psychoigy)

RT Audits (Verification)

COMPLIANCE (PSYCHOLOGY) Axp. 1986
CUE: 38 RE: 25 GC: 120

SN Yieidng to desires, roquests, dictales,
instructons, . standards, etc.

m'm:mcsudtcmmdpos-

)
UF  Noncompliance (Psychology)
NT Compliancs (Legal)
Obecioncs

BT Cocgeration

Conformity

Personaity Traits
Rasistance (Psychology)
Self Coatrol

Social Bahavior

Social Control

Social Psychology
Sociafzation

Compoaen! Bullding ?{I!Om 1958 1978
ust BURDING SYSTEMS A 4

= anl Rvst

Do
Organzers
Cognitive Processss
Coherence

Cohesion (Written Compositon)
Concept

Dedficulty Lavel
Encod-no’ (Psychology)
lm‘ms
Knoubooo Level
Language Arts

Language Processing
Linguistc

Linguistc Inpet
Metacopniton

Compreheasion Deveviopment (1568 1580)
use COMPRIHENSION

Compreheative Districts (1967 1880)
use  SCHOOL DISTRICTS

High Schools (1967 1
o P ioH ScHOOLs T (1967 19%9)

Comprezzed Work Week
use FLEXIBLE WORKINO HOURS
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600 Economics and management
630 Economics evaluation

633 Manufacturing cost estimation
633.1 Direct cost

633.13 Utilities Water
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siuaas ERIC — Hierarchies

::: METHODS
:: MEASUREMENT TECHNIQUES
: TESTING

COMPARATIVE TESTING

: FUNDAMENTAL CONCEPTS
COMPENSATION (CONCEPT)

: EXPENDITURES
COMPENSATION (REMUNERATION)

: EDUCATION
COMPENSATORY EDUCATION

: ABILITY

COMPETENCE
. INTERPERSONAL COMPETENCE
. MINIMUM COMPETENCIES

: EDUCATION
COMPETENCY BASED EDUCATION
. COMPETENCY BASED TEACHER

EDUCATION

1:: EDUCATION
:: PROFESSIONAL EDUCATION
: TEACHER EDUCATION
:: EDUCATION
: COMPETENCY BASED
EDUCATION
COMPETENCY BASED TEACHER
EDUCATION

: BEHAVIOR
COMPETITION
+ COMPETITIVE SELECTION

: SELECTION

:: BEHAVIOR

: COMPETITION
COMPETITIVE SELECTION

11: BEHAVIOR
:: COOPERATION

a SIS TALMAE it wALIma A

: LINGUISTICS
COMPUTATIONAL LINGUISTICS
. MACHINE TRANSLATION

: DESIGN
COMPUTER ASSISTED DESIGN

:::: METHODS
::: EDUCATIONAL METHODS
:: TEACHING METHOOS
: PROGRAMED INSTRUCTION
: COMPUTER USES IN
EDUCATION
COMPUTER ASSISTED
INSTRUCTION

:: TECHNOLOGY
-t MANUFACTURING
COMPUTER ASSISTED
MANUFACTURING

::: METHODS

:: MEASUREMENT TECHNIQUES

: TESTING

: COMPUTER USES IN
EDUCATION

COMPUTER ASSISTED TESTING

:: FACILIMES
: RESOURCE CENTERS
COMPUTER CENTERS

:: ACTIVITIES
: GAMES
COMPUTER GAMES

::::: LUBERAL ARTS

:::: HUMANITIES

::: FINE ARTS

:: VISUAL ARTS

:GRAPHIC ARTS
COMPUTER GRAPHICS

: TECHNOLOGICAL LITERACY
COMPUTER LITERACY

11 EQUIPMENT

: ELECTRONIC EQUIPMENT
COMPUTERS

. ANALOG COMPUTERS

. DIGITAL COMPUTERS

. MICROCOMPUTERS

. MINICOMPUTERS

::: LIBERAL ARTS

:: SCIENCES

: INFORMATION SCIENCE
COMPUTER SCIENCE

. PROGRAMING

11 : EDUCATION
:: PROFESSIONAL EDUCATION
: INFORMATION SCIENCE
EDUCATION
COMPUTER SCIENCE EDUCATION

:: METHODS
: SIMULATION
COMPUTER SIMULATION

:: STANDARDS
: SPECIFICATIONS
COMPUTER SOFTWARE
. COURSEWARE
. DATABASE MANAGEMENT
SYSTEMS
. MENU DRIVEN SOFTWARE

: : DEVELOPMENT
: MATERIAL DEVELOPMENT
COMPUTER SOFTWARE
DEVELOPMENT
. PROGRAMING

: EVALUATION
COMPUTER SOFTWARE EVALUATION

: PUBLICATIONS
COMPUTER SOFTWARE REVIEWS

. s OC1L COATIAM

CONCEPTUAL SCHEMES (1967
1980)

13 : INDIVIDUAL
CHARACTERISTICS
:: PSYCHOLOGICAL
CHARACTERISTICS
: COGNITIVE STYLE
CONCEPTUAL TEMPO

:: ACTIVITIES
: MUSIC ACTIVITIES
CONCERTS

1::: STANDARDS
::: CRITERIA
:: EVALUATION CRITERIA
: VALIDITY
CONCURRENT VALIDITY

CONDITIONING
. BEHAVIOR MODCIFICATION

.. CONTINGENCY MANAGEMENT

.. DESENSITIZATION

. CLASSICAL CONDITIONING

. OPERANT CONDITIONING

.. VERBAL OPERANT
CONDITIONING

1 : PUBLICATIONS
: REPORTS
CONFERENCE PAPERS

:: PUBLICATIONS
: SERIALS
CONFERENCE PROCEEDINGS

CONFERENCE REPORTS (1967
1880)

CONFERENCES
. PARENT CONFERENCES
. PARENT TEACHER
CONFERENCES
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CAL ANALYSIS
Comparative Study
uss  COMPARATIVE ANALYSIS
oonpm'nvt TESTING . 1965
QJE: 521 RIE: 351 GC: 820

SN Tuslmnwhkhmootmo ndrids-
als, groups, of tests are compared

BY Tosmo

RT  Comparative Analysis

Test Reviews Ny

COMPEMSATION (COMCEPT) Jan. 1973
CUE: 19 RIE: 9 GC: 110
SN The grinciple that material uncergoing a

psycholkigy, the recoonition o under-
standing of this principle
8T Fundamenmia ts
RT Cognaive Processes
COnuz:“ t«ompt
ion ( )
Developmental Stages
COMPENSATION (REMUNERATION)
Oct. 1979
CUE: 279 RIE: 239 GC: 630
SN Total payment awarded, including wape
of silary, fringe benefits, and p'rqd-

Wages
Caomoentslory Develoomant

LT
§

Competency Based Ecucation

COMPETENCY BASED EQUC \TIOX
Mar. 1980
CUE: 974 RIE: 3488 GC: 330
SN Educavonal systermn that omphasuos the
specfication, leaming, and demonstra-
wn of those compeleices (knowiedge,
sialls, behavicrs) that (we of central im-
portance to 3 gfven [ask, activity, or
career
UF  Consequence Based Ecucation
Cntenon Referenced Ecucabion
Outpa Oviented Educat on
:‘&umm Bassd fducation (1974
)
Profiency Based Educaton
NT  Competency Bised Tedcher Education

COMPETENCY BASED TEACHER EDUCATION
Mar. 1980

CLE: 683 RIE: 2055 GC: 400
SN Educatonal system 1hat stresses the
explicit demonstration of specified per-
formancs 31 addanca af what 3 taschar

Selecton
RT Admission (School)

Complaxity Level (19€¢8 1979)
usf DIFFICULTY LEVEL

COMPLIANCE (LEGAL) Oct. 1979
CLJE: 451 RE: 1197 GC: 610

SN Conforming to laws or legal directives

BT Complance (Psychoigy)

RT Audits (Verification)

COMPLIANCE (PSYCHOLOGY) Axp. 1986
CUE: 38 RE: 25 GC: 120

SN Yieidng to desires, roquests, dictales,
instructons, . standards, etc.

m'm:mcsudtcmmdpos-

)
UF  Noncompliance (Psychology)
NT Compliancs (Legal)
Obecioncs

BT Cocgeration

Conformity

Personaity Traits
Rasistance (Psychology)
Self Coatrol

Social Bahavior

Social Control

Social Psychology
Sociafzation

Compoaen! Bullding ?{I!Om 1958 1978
ust BURDING SYSTEMS A 4

= anl Rvst

Do
Organzers
Cognitive Processss
Coherence

Cohesion (Written Compositon)
Concept

Dedficulty Lavel
Encod-no’ (Psychology)
lm‘ms
Knoubooo Level
Language Arts

Language Processing
Linguistc

Linguistc Inpet
Metacopniton

Compreheasion Deveviopment (1568 1580)
use COMPRIHENSION

Compreheative Districts (1967 1880)
use  SCHOOL DISTRICTS

High Schools (1967 1
o P ioH ScHOOLs T (1967 19%9)

Comprezzed Work Week
use FLEXIBLE WORKINO HOURS
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KWIC Index
(Key-word-In-Context Index)
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KWIC Index

< dti' o o o % di d' = < =\
!f]J‘L!ﬂﬁiG]f‘L!‘I/]lHLﬂWﬂTdWﬂﬂJflﬂﬂ"])’?)!ﬁﬁ]ﬂﬂlﬂﬂl’é]ﬂﬂﬁll1ﬁyulﬁﬂulﬂuﬂﬁiﬂ)’u Tﬂﬂ

v A o

Y} v o | B ~1 1 A
VAUTEIATUATIRAUAIDNH T lLUQLﬂH 3 HIUND

swavsemnaauenals (Document Identification Code)

mdngae (Index Words) nisingegluseises uazihumyuieuiion
ATV

AaAdad = 1

M9 lueiseanimasanadiia 151isena context selvanuruevesm

1 v dy 9 A

' Y
daaudaIu uazae1dd 15 1o 0NN UENA1TAIY

)



" S
KWIC Index

wnansae “User Preference in Published Indexes”
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very high

very
very

very high frequency

high

pressure

frequency
frequency radiation
frequent flier miles

high altitude

high frequency

high frequency radiation
high hat

radiation
radiation
radiation therapy

velocity

very high frequency radiation
very large scale integration
vessels
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KWOC Index
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PARENTAL
SOCIAL
SOCICECONOMIC
TEACHER

AR

BACKGROUND (1966 1S80) Use PARENT BACKGROUND
BACKGROUND

BACKGROUND

BACKGROUND

BACTERIA

BADMINTON

BAGS Use RESTRAINTS (VEHICLE SAFETY)

BAHASA INDONESIA Use INDONESIAN

BAKERIES Use BAKERY INDUSTRY

BAKERY INDUSTRY

RACIAL BALANCE
RACIALLY BALANCED SCHOOLS
BALLADS
BALLET (1968 1980) Use DANCE
BALTIC LANGUAGES
BALUCHI
MARCHING BANDS Use BANDS (MUSIC)
BANDS (MUSIC)
HEAD BANGING Use SELF MUTILATION
BANKING
BANKING INDUSTRY Use BANKING
BANKING VOCABULARY
DATA BANKS Use DATABASES
ITEM BANKS
JOB BANKS
BANTU LANGUAGES
BARBERS
BARBITURATES Use SEDATIVES
BARDS Use POETS
COLLECTIVE BARGAINING
SCOPE OF BARGAINING
BAROCQUE LITERATURE
BARRIER FREE ENVIRONMENT (FOR DISABLED) Use ACCESSIBILITY (FOR DISABLED)
ACOUSTIC BARRIERS Use ACOUSTIC INSULATION
ARCHITECTURAL BARRIERS (1970 1980) S
FINANCIAL BARRIERS Use FINANCIAL PROBLEMS
SOUND BARRIERS Use ACOUSTIC INSULATION
BARRISTERS Use LAWYERS
SNACK BARS Use DINING FACILITIES
BASAA
BASAL READING
Saccoars
COMPETENCY BASED EDUCATICON
CONSEQUENCE BASED EDUCATION Use COMPETENCY BASEO EDUCATION
EXPERIENCE BASED EDUCATION Use EXPERIENTIAL LEARNING
PERFORMANCE BASED EDUCATION (1974 1980) Uses COMPETENCY BASED EDUCATION
PROFICIENCY BASED EDUCATION Use COMPETENCY BASED EDUCATION
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freguency

frequent

high

radiation

very

vaesseal

frequency
very high frequency
very high frequency radiation

frequent flier miles

high altitude

nigh hat

nigh velocity

very high frequency

very high frequency radiation

radiation

radiation therapy
very high frequency radiation

very high frequency
very high frequency radiation
very large scale integration

pressure vessel
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CITATION INDEX

WOL e ] R citimy auifhor
cire ol i W -
Jourmal abbreviarion
T AM J SURG £ 117
Buorrk of rhese irems b BOLLER M Ald 4 FDEMN y 12T arT ar
ANEARA | were referemces AMNSARA I i, . page & wvear
sred bw Wagner O im his 1 MONATSHEFTE 102 1855
arvicie from Mewllurgical M SEMIN CHIM ETAT S0OLI 1
el ot s W c METALL T-8 7T eas o7 J Comsuis the Source index section of |
ANSAR A the SCI for bbliographic informa-
wear af publicarnion, A AM J GASTROENTEROL L] Nl ow all cinag itemy im ohe Clta-
= ] a ;uunﬁm a2 173 T im- Index. (See sample below)
mlumr & pEge 88 S MED J ass B el
WAYMNE KS AMd A RESP D T LE.] T
ANSAR] AH Codes Indicate Type of Source ltem:
| AM J OBSTET QYMEC 103 s11
i ik s it oo LENTTILA B HOAMONE MET s 290 o7 A W S .,
- FERTILITY STERILITY T3 Y -
ANSARI AH's paper in —_— [ STRNVEFA OBSTET GrvM aa 741 ar B ook ww
their articles im Obstetrics YOUMG a x22 97 The Sci . Science or
and Gyaecology ANSEAU MR hucure)
ik i i PRESS E‘ COFFECIiOnS, @rrand, £
A mﬂui’
GAH"I':: a ACT METALL 24 845 ar I 2 i vricheacal
ANSELIN rlrnh-u; obiuaries, &, )
8 PEZAT J SOL ST GH Wt e o7 ~ EAbpTS. oo, S0
B85 T AM NUCL e i) absrracts from meeting s
BLANCHAR 2 T AM MUCL S 23 151 o7 M N Rewed ey
R FEVLEeT
RF repriaes
Source [ndex somtry for ar- W compuwler reviews {hardware
ticle by Pezar M which Pl . PE FEVIEWS.
makes reference fo the dasabcrse reviews )
1963 paper by Anselin F. SOURCE INDEX ENTRY
A compleee descriprion of each
sowrce item code appears in che S-CI
PEZAT M Codes & Conventions: Citacion
Index secriom of the instrecrional
& TANGUY B VLASSE M POATIER J HAGENMUL. P—{FA) rractrerrard .
RARE EARTH NITRIDE FLUORIDES Aagsd
J SOL ST OH 18y} 38T -0 ar 28R
IST® Jjowrmal Accession Vumber
rafe remce palens b J 40T I reference applivation or reissue
7RSS MCCLELLAN JM APPL US
cired reference year FRESCH KO POLYM-PLAST 2] 4 1 ar
A 4
refe rence inventor 302 592 - s reference cowntry
HMUAMNG J & AGR FOOD 35 388 a7
- 4 HETERD CH Za 1 ar



Artcls o Comment® WWebof Science Cites to first Kev Cus

pase

Robin Wast, Introduction, Suprems &8 141
Court 1989 Torm
Charles Friad,. Comment. Neatro 40 27
Broadcasting v FCC., Two Concepts
of Equality
David Chamy. Nonlezal Sanctions in o3 133
Commercial Ralastionships
David Wilkins, Lagal Raalism for 435 112
Lawvers
Parricaa Williams_MAfatro 35 83
Broadcasting vEFCC. Regrouping n
Smegular Times
Einer Richard Efhauge, The Scop= of 21 48
Antitrost Process

" 1an Awres_Fair Droving: Race and 132 2350
Gender Discriminagton n Ratzail Car
Negotiations
Helken Hershtroffand Adam S Cchen, 13 S0

Begsingz © Differ: The First
Amendment and the Right © BE=x=
Michael W. N cConnall, The S4 117
Salective Fundin g Problem:
Abortions and Relizious Schools

John J. Donohues III, Opting for 25 59
British Rule. or if Pomsmner and Shavell
Can "t Ramembear the Coasa Thaoram_
Who Will?

Niark Kelman Concepts of 27 51
Discriminaton i ‘Ganeral Ability™
Job Testng

W

Sephen A Gardbaum_ Why ths 58
Libaral State Can Praomota Noral

Ideas ASter Al

T Dorothy E. Roberts, Punishing LTGe 133 269
Addice Who Have Eabies: Women
of Cdlor. Equality, and the Rightof
Privacvy

Richard H. Rllon, Jr. and Daniel J. 120 200
MNMeltzer. New Law. Non-
Ratroactivity and Con stitutions1
Remeadies
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ISI's Web of Science

Web of
Science 3 DINCINS
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ass¥H(indexing)
SLUUMIMUUAATTBUAIBUDAY B 52uUMIAenssHianenans
(Assigned—Term System) (Derived_Term System)
Tdnnuinnu awnso suanalums 51 ATTHTRUAY ATITTITRIT 04
fingan Imsnauguiidn AT3¥TT0ANY 11ATIE AN
Uszinnuosassaiin ldanszuuil 1dus Extraction Method

T8G9
(subject-heading lists)
ezt BAnndunus
(thesaurus)



Indexing System

Derived Coordinative
Key word Citation Pre Post
KWIC Citation index  PRECIS Punch cards
KWOC Automatic POPSI Uniterm
KWWC Optical.Coincidence
KEYTALPHA Zata coding
WADEX Edge notched

Batten system
Peek - a - boo

Figure 2



