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(Index term weighting)
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msaseassril (Index term weighting)

Document Text

Fease porridge hot, pease porridge cold
Fease porridge in the pot

Mine days old
Some like it hot, some like it cold

Some like it in the pot
Mine days old

A b=

&)

MNumber Text Documemnts
1 cold 1, 4
2 days 3,6
3 hiot 1,4
4 in 2. 5
L it 4 5
- A like 4, 5
4 [ nine 3, 6
a old 3. 6
Q pease 1, 2
10 porridge 1, 2
11 Pt 2, 5
12 SOme 4, 5
13 the 2.5
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Document Text
Pease porridge hot, pease porridge cold
Pease porridge in the pot
Mine days old
Some like it hot, some like it cold

Some like it in the pot
Mine days old

AUV e nang

PSR | I =) RV N I

(Document; Word)

1 cold (1; 8), (4; 8)

2 days (3 2), (6; 2)

3 hot (1; 3), (4 4)

4 in (2; 3), (5: 4)

5 it (4; 3, 7). (5; 3)
: 6 like (4 2, 6), (5; 2)

T nine (3; 1), (6; 1)

8 old (3; 3), (6; 3)

G pease (1; 1, 4), (2; 1)

10 porridge (1; 2, 5), (2; 2)

11 pot (2; 5), (5; 6)

12 SOMme (4; 1, 5), (5; 1)

13 the (2; 4), (5; 5)

(o7 1
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MNexFlix Movie Titles
Word Freq > 100

SMasOn
livm
vol
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1cr

lowm

man

ger|

honuy
meter

werld
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o
nlght
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rollert
time
gir
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NetFlix Movie Titles
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war
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wWord Fregquency

1k
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Inverted index construction

Documents to

Friends, Romans, countrymen.

be indexed _
Tokenizer]
Token stream Friends || Romans | | Countrymen
More on f Linguistic
these later. *L modules
Modified tokens iL friend| |roman| |countryman
[Indexer} friend m—— > |24 —
Inverted index @ roman m——> |1 =2~
countrymaﬁ”@ 1316
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Indexer steps: Token sequence

Terrm

Doc 1 L
enact
| did enact Julius julius
Caesar | was killed was
. . killed
I' the Capitol; "
Brutus killed me. capitol
Killed

———) so
bo

So let it be with with

CcCaesar

Caesar. The noble the

Nnoble

Brutus hath told you Brutus

Caesar was ambitious —=a
CcCaesar
\grz'ra'lsl::)itious

0
0
2
U

NNNNNNNNNNNNNNNSddaaaaaaaaaaa
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Indexer steps: Sort

Term doclD

0
0
0
y

i 1 Terrm
did 1 Erenbltlous
enact 1 Ebrutus
julius 1 brutus
caesar 1 capitol
! 1 cCaesar
Wwas 1 cCaesar
killed 1 pppmpp——
i 1 adid

the 1 enact
capitol 1 hath
brutus 1 I

killed 1 I

me 1 i

sSso 2 it

let =2 julius
it =2 killed
be 2 Killed
wwith 2 let
Ccaesar =2 e

the 2 Nnoble
Nnoble =2 so
brutus 2 the
hath 2 the

told 2 told
you P WO U
caesar 2 wvwaAas
was 2 wwaAas
ambitious 2 wwith

NNSNNNSNNSNSQINSQLdAINNSANSNN
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Indexer steps: Dictionary & Postings

m Multiple term entries in a single
document are merged.

m Split into Dictionary and Postings
m Doc. frequency information Is added.



Indexer steps: Dictionary & Postings

term doc. freq. — postings lists
Term doclD S
ambitious > ambitious | 1 | —
be 2 be | 1 2
brutus 1
brutus > brutus 2 | 1 —>|2|
capitol 1 capitol | 1 |
caesar 1
caesar 2 caesar 2 | 1 | — | 2 |
caesar 2 did 1 1
did 1
enact 1 enact 1 | 1
hath 1 hath 1 2
| 1 -
I 1 q 1 1
i’ 1 i’ 1 1
it 2 -
julius 1 it [ 1 | 2
Killed 1 julius | 1 | 1
Killed 1 killed | 1 | 1
let 2
me 1 let 1
Nnoble 2 me 1 1
so 2
the 1 noble 1 | 2
the 2
told = so | 1 2
you 2 the 2 1 —r|2|
was 1 told | 1 | 2
was 2
with 2 you | 1 | 2
was | 2 | 1 —}|2|
with | 1 | 2
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Where do we pay In storage?

term doc. freq postings lists
ambitious | | —
be 1 — 2
brutus 2 — 1| —
capitol | 1 | — 1
caesar | 2 | — 1| — T
. — <; Lists of
enact [ 1 | — doclDs
Terms hath | 1 s
i 1 — 1
and > HER — 1
counts it | 1 — |2
julius | 1 | — 1
killed | 1 | — 1
let 1 — 2
me 1 —
noble 1 | —
sSO 1 —
the 2 | — 1| —
told | 1 | — 2
Yo u 1 — 2
was 2 — 1| —
with | | — 2
e
Pointers .
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H.P Luhn -> Zipf

[o%4

v A o ~ Y o 0 Y I3 1 A = dy
HANNIINDUIANIIND UAIY A1ALUDNIAN %zllmﬂumm‘vmm NU

iy M b S0 08
1 the 69,971 69,971
2 of 36411 (2,822

3 and 28,852 86,556



" J
Term Weights: Term Frequency

m More frequent terms in a document are more
Important, i.e. more indicative of the topic

f; = frequency of term I in document |

m May want to normalize term frequency (tf)
across the entire corpus:

thy =1f; / max{f;}



anwdvess (Term Frequency)

Tag fij flusauanudvesdin | luenans |



TF-IDF Welighting

m A typical combined term importance indicator is
tf-idf weighting:
m A term occurring frequently in the document but

rarely in the rest of the collection is given high
weight

m Many other ways of determining term weights
have been proposed

m Experimentally, tf-idf has been found to work
well



Term Weights: Inverse Document
Frequency

m Terms that appear in many different documents
are less indicative of overall topic

df. = document frequency of term |
= number of documents containing term |
Idf, = Inverse document frequency of term |,
= log, (N/ df)
(N: total number of documents)
m An indication of a term’s discrimination power
m Log used to dampen the effect relative to tf



"
o Y o
NMIMUUAUINUNVYDIUNDY

Jaon tF*1Af Tae

Term frequency (tf)
Inverse document frequency (idf)

v 9 .
G?Nﬁ’mmmmumuﬂmmgmazmﬂmi

! - ~ U < ~
sewes IAf Tage duilumeniimen

1 . Ao <3 A ~
waza1ves AT Jard duilumenniinnudgs



term dfy | idf;
car 18,165 | 1.65
auto 6723 | 2.08
msurance | 19,241 | 1.62
best 5,235 15

P Figure 63 Example of idf values. Here we give the idf's of tern
frequencies in the Reuters collection of 806,791 documents,

fad df w24 term car laanann log(806791/18165) = 1.6475...
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AMUINEIHUNVDIULADZLONETT
— *
W, =t *log(N/n,)

T, =termk in document D,

tf. =frequency of term T, in document D.

Idf, = Inverse document frequency of term T, in C
N = total number of documents in the collection C
n, = the number of documentsin C that contain T,

df, = |og(%)



Example: Computing TF-IDF

Given a document containing terms with given frequencies:
A(3), B(2), C(1)
Assume collection contains 10,000 documents and
document frequencies of these terms are:
A(50), B(1300), C(250)
Then:
A. tf = 3/3; idf =1og(10000/50) =5.3; tf-idf =5.3
B: tf = 2/3; idf = log(10000/1300) = 2.0; tf-idf = 1.3
C. tf=1/3; idf = log(10000/250) = 3.7; tf-idf = 1.2
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A0819

B yaend1sdsznoualaenars D1, D2, D3 wnamsuaazadu
mumsaam (Word segmentation) wasasdmgaoenlu
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A0819

A15137 1. ATdvaIm lugana
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a dg Dy H1TAUAA 1

Dy 5240 ShABTn T
D SN GEIS L 2
D eV CH 1
D JEHE 1
nmumanuaves s s luenasudaz iy D S2qa |
D Sumaiiina 1




A0819
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[}

ONA13 A7 o
Dy ERHAT e 3
Dy AT AUANA 1
D Sumaiiiia 2
D, ERHAT e 1
D UGHE 1
Dy eERTH 1
D Sumadiia 1

i

T}: AgsiuAs ) 0.8

Ty hsatume 1 043

Ty dumaiile ) 0.8
Ty 1 048
I5 oy 1 048
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AMUINEIHUNVDIULADZLONETT
— *
W, =t *log(N/n,)

T, =termk in document D,

tf. =frequency of term T, in document D.

Idf, = Inverse document frequency of term T, in C
N = total number of documents in the collection C
n, = the number of documentsin C that contain T,

df, = |og(%)
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The Vector-Space Model

m Assume t distinct terms remain after

preprocessing; call them index terms or the
vocabulary

m These “orthogonal” terms form a vector space.
Dimension =t = |vocabulary|

m Each term, I, in a document or query, j, IS given
a real-valued weight, w;

m Both documents and queries are expressed as
t-dimensional vectors:

dj = (le, Wi, ..., Wtj)



Document Collection

m A collection of n documents can be represented in the
vector space model by a term-document matrix

m An entry in the matrix corresponds to the “weight” of a
term in the document; zero means the term has no

significance in the document or it simply doesn’t exist
In the document

4 A
T T, .. T
Dy Wy Wy ... Wy
D, Wy Wy, ... Wis
D, Wy, Wy, ... Wi,
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Graphic Representation

Example:

D, = 2T, + 3T, + 5T, T,
D,=3T,+7/T,+ T,
Q=0T,+0T, + 2T,

D,=2T,+3T,+5T, |

Q=0T,+0T, + 2T,

»
»

Ty

D,=3T,+7T,+ T T .
2 1 20 3 N\L L * Is D, or D, more similar to Q?

« How to measure the degree of
similarity? Distance? Angle?
Projection?



Term-document matrioa

[
D, wy; wyy,
[)3 1"12 1"22

- -
- -

[)Il \"ln Al e
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Example |: Inner Product
Binary:

D=1 1, 1, 0, 1, 1,

Size of vector = size of vocabulary =7
Q=1 0,10 0,

0 means corresponding term not found in
document or query

sim(D, Q) =3
Weighted:

D, =2T, + 3T, + 5T, D,=3T,+7T,+ 1T,
Q=0T,+0T,+ 2T,

sim(D, , Q) = 2*0 + 3*0 + 5*2 =10
sim(D, , Q) = 3*0 + 70 + 1*2 = 2



Document Length

m Only measuring the inner product has some
disadvantage

Longer documents are more likely to be relevant, as
they are more likely to contain matching terms

If two documents have the same score, we would like
to prefer the shorter one as it is more focused on the
iInformation need

m S0, the length of a document has to be
Integrated in computing the similarity score



Cosine Similarity Measure

m Cosine similarity measures the cosine of the angle
between two vectors.

m Inner product normalized by the vector lengths.

CTj-ﬁ: Zﬂ:(wij'wiq)
ailldl [ S wia

CosSim(d;, q) =



Example: Cosine Similarity

m D1=2T1+3T2+5T3 CosSim(D1l, Q) =10/ (4+9+25)(0+0+4) = 0.81
m D2=3T1+7T2+1T3 CosSim(D2, Q)= 2/(9+49+1)(0+0+4) = 0.13
m Q=0T1+0T2+2T3

D1 is 6 times better than D2 using cosine similarity but
only 5 times better using inner product




" S
Comments on Vector Space Models

m Simple, mathematically based approach

m Considers both local (tf) and global (idf) word
occurrence frequencies

m Provides partial matching and ranked results.

m Tends to work quite well in practice despite
obvious weaknesses

m Allows efficient implementation for large
document collections



Problems with Vector Space Model

m Missing semantic information (e.g. word sense)

m Missing syntactic information (e.g. phrase structure,
word order, proximity information)

m Assumption of term independence (e.g. ignores
synonymy)
m Lacks the control of a Boolean model (e.g., requiring a
term to appear in a document)
Given a two-term query “A B”, may prefer a
document containing A frequently but not B, over a

document that contains both A and B, but both less
frequently
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Probabilistic Indexing
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disagreement temeas e T

I don't see amry
contradiction here.

judgement 1mp ortant
Judgement

The papers are dﬁa erment
good introductions. = I don't think so.
FP(r(g,d)) = P(gterm(g,information) A inderterm(d,information) Y

gterm(g,retrieval ) A inderterm(d, retrieval ) v
acc(d,a) A gterm(g,retrieval ) A inderterm(a,retrieval })

— 054034 (0.8.04)— (0.5 .0.3+40.50.8.0.4+0.3. 0.8 04)+
0.5.-0.3 0.8.04=0.762
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Foisson Distribution
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;J‘IJ: A A Flow of Work in Thesaurus Construction

Select Sources

Assign codes

Select Terms

Record Selected Terms

Sort Terms

Merge identical Terms

Merge Terms in Same
Concept class

Based on Soergel, pp 327-333

Define Broad Subiject
Fields

Sort Terms into Broad
Subject Fields

Define Subfields within
one Subject Field

ork out detailed structur
of the Subject Field

Select Preferred Terms

All Subfields of Broad
Subject finished?

All Broad
Subjects finished?

C 10
alld eVviE
'.
0[S D10
od 0
No
0 Old

Yes

Revise as

needed
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National and International Standards for Thesauri

m ANSI/NISO z39.19-1994 — American National Standard
Guidelines for the Construction, Format and
Management of Monolingual Thesauri

m ANSI/NISO Draft Standard Z39.4-199x — American

National Standard Guidelines for Indexes in Information
Retrieval

m |[SO 2788 — Documentation — Guidelines for the
establishment and development of monolingual thesauri

m |[SO 5964 — Documentation — Guidelines for the
establishment and development of multilingual thesauri




si:uaas ERIC Thesaurus — Entry

SAMPLE THESAURUS ENTRY
ALPHABETICAL DESCRIPTOR DISPLAY

ADD DATE
date term was
DESCRIPTOR added to the Thesaurus

\

COMPETENCY BASED EDUCATION l

POSTINGS NOTE Mar. 1980 DESCRIPTOR
number of times term » CIJE: 974 RIE: 3486 GC: 330 ==— GROUP CODE
was used in indexing SN Educational system that emphasizes the speci-
CIJE and RIE fication, learning, and demonstration of those

competencies (knowledge, skills, behaviors)
SCOPE NOTE that are of central importance to a given task,
usage definition activity, or career

UF Consequence Based Education
/ Criterion Referenced Education
USED FOR Output Oriented Education
Performance Based Education (1974 1980) «——— former descriptor

NARROWER TERM ——— ». NT Competency Based Teacher Education
» BT Education

BROADER TERM RT Academic Standards
Accountability

RELATED TERM Back to Basics
Behavioral Objectives
Competence
Individualized Instruction
Minimum Competencies
Minimum Competency Testing
Performance
Student Certification

Proficiency Based Education used from 1974 to 18980



si:uaas ERIC Thesaurus — Groups

PEER INSTITUTIONS
PRESCHOOL EVALUATION
FROGRAM ADMINISTRATION
PAOGRAM ATTITUDES
PROGRAM CONTENT
PROGRAM DESIGN
PAOGRAM DEVELOPMENT
PROGRAM EFFECTIVEMESS
PACGRAM EVALUATION
PROGRAM IMPLEMENTATION
PROGRAM IMPROVEMENT
PROGRAM TERMINATION
PUBLISH OR PERISH ISSUE
QUALITY CIRCLES
AECORDKEEPING
AOTATION FLANS
SCHEDULING

SCHOOL ACTIVITIES
SCHOOL ADMINISTRATION
SCHOOL BASED MANAGEMENT
SCHOOL CATALOGS
SCHOOL CONSTRUCTION
SCHOOL EFFECTIVEMESS
SCHOOL EXPANSION
SCHOOL HOLDING POWER
SCHOOL MAINTENANCE
SCHOOL ORGANIZATION
SCHOOL ORIENTATION
SCHOOL POLICY

SCHOOL REGISTRATION
SCHOOL SAFETY

SCHOOL SECURITY
SCHOOL SHOPS

SCHOOL SIZE

SCHOOL SPACE

SCHOOL SUPEAVISION
ESCIENGE CLUBS

SCIENCE SUPERYISION

SEARCH COMMITTEES (FERSDMNNEL)

SELECTIVE ADMISSION
SPECIAL PROGRAMS
STAFF DEVELOPMENT
STAFF MEETINGS
STAFF ORIENTATION
STAFF ROLE

STAFF UTILIZATION

P BT 4 PR AR a e

> 330 SOCIETAL PERSPECTIVES

ACADEMIC FREEDOM

ACCESS TO EDUCATION
ACCOUNTABILITY

ACCREDITATION [IMSTITUTIONS)
ACCREDITING AGEMCIES

AGING M ACADEMIA

ALTERNATIVE TEACHER CERTIFICATION
AMERICAMN INDIAM EDUCATION
ARTICULATION {EDUCATION)

BACK TOQ BASICS

BILIMGUAL EDUCATION

BLACK ACHIEVEMENT

BLACK EDUCATION

BOARD ADMIMISTRATOR RELATIONSHIP
BOARD OF EDUCATION POLICY
BOARD OF EDUCATION ROLE
BOARDS OF EDUCATION
CERTIFICATION

CHAMGE AGENTS

CHANGE STRATEGIES
COEDUCATION

COLLEGE ATTENDANCE

COLLEGE CHCHCE

COLLEGE DAY

COLLEGE QUTCOMES ASSESSMENT
COLLEGE PREPARATION

COLLEGE ROWLE

COLLEGE SCHOOL COOPERATION
COMMUNITY BEMEFITS
COMMUNITY CONTROL
COMMUNITY INYOLYEMENT
COMMUNITY SUPPORT
COMPENSATORY EDUCATION
COMPETENCY BASED EDUCATION
COMPETITIVE SELECTION
COMPULSORY EDUCATION
COMPUTER LITERACY

COMPUTER USES IN EDUCATION
COMSORTIA

CONTIHUATION EDUCATION (1963 1880)

COMTROVERSIAL ISSUES (COURSE CONTENT)

GOVERNMENT SCHOOL RELATIONSHIP
HIDDEN CURRICULUM

HOME PROGRAMS

HOME SCHODLIMG

HOME WISITS

HONOR SOCIETIES
INDIVIDUALIZED EDUCATION PROGRAMS
[NSTITUTIONAL AUTOMOMY
INSTITUTIONAL COOPERATION
[HSTITUTIONAL ROLE
[HSTITUTIONAL SURYIVAL
INTELLECTUAL FREEDOM
INTERCOLLEGIATE COOPERATION
INTERCULTURAL COMMUNICATION
IMTERDISTRICT POLICIES
INTERGROUP ECUCATION
INTERNATIOMAL COMMUMICATION
INTERNATIONAL EDUCATIONAL EXCHANGE
INTERSCHOOL COMMUNICATION
LINKING AGEMTS

LONG RANGE PLAMMING

MEXICAN AMERICAN EDUCATION
MIGRANT ADULT EDUCATION
MIGRANT EDUCATION

MINIMUM COMPETENCIES

MOBILE EDUCATIONAL SERVICES
HONCATEGORICAL EQUCATION
NONFORMAL EDUCATION
NONSCHOOL EDUCATIONAL PROGRAMS
NONTRADITIONAL EDUCATION
OPEN EMAOLLMENT

QUTCOMES OF EDUCATION
QUTREACH PROGARAMS

PARENT ASSOCIATIONS

PARENT CONFERENCES

PARENMT EDUCATION

PARENT GRIEVAMCES

PARENT PARTICIPATION

FARENT SCHOOL RELATIONSHIP
PARENT STUDENT RELATIONSHIF
PAREMT TEACHER COMFEREMCES
PARENT TEACHER COOPERATION
PARENT WORKSHOPS

PARENTS AS TEACHEAS
PARTICIPANT CHARACTERISTICS
POLICE SCHOOL RELATIONSHIP

T



% @
o= E N Processing and Reference Facility

Educational Resources Information Cemler

cartact us site map firnks
Ready E-u]:lm:[ttl Reproduction
m Reluase Focm | Products | Resources

Back to Thesaurus Search

Term: [(Competency Based Education

Eecord
Teype:

Dlzun

Educational swstern that etnphasizes the specification, learming, and
demonstration of those competencies (knowledge, slalls, behawviors) that are
of central impottance to a gwven task, activity, or career

SCoOpe
Mote:

Categoty: [250

EBroader

Education;
Terms: |—

Marrower

Zlompetency Based Teacher Education;
Terms:

bocadermic Standards; Accountability;, Bacle to Basics, Behaworal

Eelated | Objectves, Competence, Individualised Instruction; MNMimmuam

Terms: |[Competencies; hinumam Competency Testing, Tutcome Baszed Education;
Ferformance, Performance Based Assessment; Student Certfication;

Consequence Based Education;, Crtenion Eeferenced Education; Output
Used For: [Onented Education; Performance Based Education (1274 12807,
Proficiency Based Education

TTze Term:
Tze And:
Add Date DBIIDIIE‘SD
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Phrase Dictionary
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FAUTINAN SMSD EngSpa Phr -
coffee il & |5 |22 9 | EE B
filter coffee % instant coffee
what will vou have? - I'll h café instantaneo (en
instant coffee polvo)
percolated coffee
he poured himself somecy
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Formulaic phrase selection
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Syntactical Phrase
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1. uams Top Phrases from TIPSTER

65824 Umited States
61327 Article Tyvpe
33864 Los Angeles
18062 Hong Kong
17788 Worth Korea
17308 Wew York
15513 San Diego
15009 Orange County
12369 prime minister
12799 first time
12067 Soviet Union
10811 Russian Federation
0912 United Nations
8127 Southern California
7640 South Korea
7620 end recording
7524 European Union
74306 South Africa
7362 San Francisco
TO86 news conference
6792 Citv Council
6348 MNMaddle East
6157 peace process
3955 human rights
3837 White House

ST778 long time

S7T76 Armed Forces

S636 Santa Ana

5619 Foreign Ministry
5527 Bosnia-Herzegovina
5458 words indistinct
5452 international community
5443 vice president

5247 Security Council
S098 North Korean

5023 Long Beach

4981 Central Committee
4872 economic development
4808 President Bush

4652 press conference
4602 first half

4565 second half

4495 nuclear weapons
4448 UN Security Council
4426 South Korean

4219 first guarter

4166 Los Angeles County
4107 State Duma

4085 State Council

3969 market economy
3941 World War I1



Hierarchical Dictionary
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METHODS

MEASUREMENT TECHNIQUES
: TESTING

COMPARATIVE TESTING

: FUNDAMENTAL CONCEPTS
COMPENSATION (CONCEFPT)

: EXPENDITURES
COMPENSATION (REMUNERATICN)

: EDUCATION
COMPENSATORY EDUCATION

: ABILITY

COMPETENCE
. INTERPERSONAL COMPETENCE
- MINIMUM COMPETENCIES

: EDUCATION
COMPETENCY BASED EDUCATION
. COMPETENCY BASED TEACHER

EDUCATION

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

: LINGUISTICS
COMPUTATIONAL LINGUISTICS
« MACHINE TRANSLATION

: DESIGN
COMPUTER ASSISTED DESIGN

METHODS

EDUCATIONAL METHODS

: TEACHING METHOOS

PROGRAMED INSTRUCTION

COMPUTER USES IN
EDUCA

TIHON
COMPUTER ASSISTED
INSTRUCTION

:: TECHNOLOGY
- : MANUFACTURING
COMPUTER ASSISTED
MANUFACTURING

::: METHODS

:: MEASUREMENT TECHNIQUES

: TESTING

: COMPUTER USES IN
EDUCATION

COMPUTER ASSISTED TESTING

:: FACILITIES
: RESOURCE CENTERS
COMPUTER CENTERS

: ACTIVITIES

GAMES
COMPUTER GAMES

LIBERAL ARTS
HUMANITIES

: ARTS
COMPUTER GRAPHICS

: TECHNOLOGICAL LITERACY
COMPUTER LITERACY

:: EQUIPMENT
: ELECTRgNlC EQUIPMENT

. MINICOMPUTERS

LIBERAL ARTS
SCIENCES

: INFORMATION SCIENCE
COMPUTER SCIENCE

- PROGRAMING

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

:: METHODS
: SIMULATION
COMPUTER SIMULATION

:: STANDARDS

. DATABASE MANAGEMENT
SYSTEMS
. MENU DRIVEN SOFTWARE

:: DEVELOPMENT
: MATERIAL DEVELOPMENT
COMPUTER SOFTWARE
DEVELOPMENT
- PROGRAMING

: EVALUATION
MPUTER SOFTWARE EVALUATION

: PUBLICATIONS
COMPUTER SOFTWARE REVIEWS

P e —————

CONCEPTUAL SCHEMES (1967
1S80)

::: INDIVIDUAL
CHARACTERISTICS
: : PSYCHOULOGICAL
CHARACTERISTICS
: COGNITIVE STYLE
OONCEP'TUAL TEMPO

:: ACTIVITIE
: MUSIC ACT!VI’T!ES
CONCERTS

::: STANDARDS

: CRITERIA

: EVALUATION CRITERIA
: VALIDITY

CONCURRENT VALIDITY

CONDITIONING
. BEHAVIOR MODIFICATION
.. CONTINGENCY MANAGEMENT
.. DESENSITIZATION
. CLASSICAL CONDITIONING
. OPERANT CONDITIONING
.. VEABAL OPERANT
CONDITIONING

:: PUBLICATIONS
: REPORTS
CONFERENCE PAPERS

:: PUBLICATIONS
: SERIALS
CONFERENCE PROCEEDINGS

CONFERENCE REPORTS (1967
1880)

CONFERENCES
. PARENT CONFERENCES
. PARENT TEACHER
CONFERENCES
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Original text:

John Davenport, -52-years-ete—was-appointed chief
executive officer-efthis international telecommunications
concerns U:S. subsidiary, Cable & Wireless North America Trve.
V. Davenport, Whe succeeds John Zrno, is currently general
manager oftive group’s operations Tn Bermuda.

One indexing result:

john davenport appoint chief executive officer international
telecommunication concern subsidiary cable wireless north
america davenport succeed john zrno current general manager
group operation bermuda

Another possibility:

John_Davenport #person 52 years_old #age appoint
chief_executive officer international telecommunication concern
#USA subsidiary Cable_& Wireless_North_America #company
Davenport #person succeed John_Zrno #person
general_manager group operation Bermuda #foreigncountry



" J _
Sample Job Posting

Subject: US-TN-SOFTWARE PROGRAMMER
Date: 17 Nov 1996 17:37:29 GMT

Organization: Reference.Com Posting Service
Message-1D: <56nigp$mrs@bilbo.reference.com>

SOFTWARE PROGRAMMER

Position available for Software Programmer experienced in generating software for PC-
Based Voice Mail systems. Experienced in C Programming. Must be familiar with
communicating with and controlling voice cards; preferable Dialogic, however, experience
with others such as Rhetorix and Natural Microsystems is okay. Prefer 5 years or more
experience with PC Based Voice Mail, but will consider as little as 2 years. Need to find a
Senior level person who can come on board and pick up code with very little training.
Present Operating System is DOS. May go to OS-2 or UNIX in future.

Please reply to:

Kim Anderson

AdANET

(901) 458-2888 fax
Kimander@memphisonline.com



" J
Extracted Job Template

computer_science_job

id: 56nigp$mrs@bilbo.reference.com
title: SOFTWARE PROGRAMMER
salary:

company:

recruiter:

state: TN

city:

country: US

language: C

platform: PC\ DOS\ OS-2 \ UNIX
application:

area: \oice Mail
req_years_experience: 2
desired_years_experience: 5
req_degree:

desired_degree:

post_date: 17 Nov 1996



Amazon Book Description

</td></tr>

</table>

<b class="sans">The Age of Spiritual Machines : When Computers Exceed Human Intelligence</b><br>

<font face=verdana,arial,helvetica size=-1>

by <a href="/exec/obidos/search-handle-url/index=books&field-author=

Kurzweil%2C%20Ray/002-6235079-4593641">

Ray Kurzweil</a><br>

</font>

<br>

<a href="nhttp://images.amazon.com/images/P/0140282025.01.L.ZZZ7Z77Z .jpg">

<img src="http://images.amazon.com/images/P/0140282025.01.MZZ27272Z 77 .gif" width=90
height=140 align=left border=0></a>

<font face=verdana,arial,helvetica size=-1>

<span class="small">

<span class="small">

<b>L.ist Price:</b> <span class=listprice>$14.95</span><br>

<b>Our Price: <font color=#990000>$11.96</font></b><br>

<b>You Save:</b> <font color=#990000><b>%$2.99 </b>

(20%)</font><br>

</span>

<p> <pbr>



Extracted Book Template

Title: The Age of Spiritual Machines :
When Computers Exceed Human Intelligence
Author: Ray Kurzweil
List-Price: $14.95
Price: $11.96



Query processing: AND

m Consider processing the query:
Brutus AND Caesar

Locate Brutus in the Dictionary;

= Retrieve its postings.

Locate Caesar in the Dictionary;

= Retrieve its postings.

“Merge” the two postings:

ax

2

14

" 8

116

" 32

1 64

" 128

1

13

9

18

113

" 21

1 34

Brutus
Caesar

70



"
The merge

m \Walk through the two postings
simultaneously, in time linear In the total
number of

2Hs| <mmx

nostings entries

2

w4816 32164 — 128 | Brutus

1

13151 8113 bl 21 |51 34 | Caesar

If list lengths are x and y, merge takes O(x+y) operations.
Crucial: postings sorted by docID.

71



Intersecting two postings lists

(a "merge” algorithm)
INTERSECT(p1, p2)
answer «— ()
while p; # NIL and py # NIL
do if doc/D(p1) = doclD(p>)
then ADD(answer, doclD(p1))

p1 < next(py)

p> < next(py)
else if doclD(p1) < doclD(p-)

then p; < next(p1)
else p> «— next(p>)
return answer

O © 0O NO OB~ W N =

}—l
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