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Q142 EEKZ (information retrieval)
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Document Retrieval is defined as the matching of some stated
user query against useful parts of free-text records.

Donna Harman et al. , 1996, Document Retrieval , in Survey of the State of the Art in
Human Language Technology
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Formatted Data ¢.g. relational database

Unformatted Data  e.g. free text, web page, etc.

Query based on regular expression e.g. SQL
Query with Natural Language e.g. “UDUEHEE D) 2450

Expert oriented IR system

Common user oriented IR system




IR )75 3K M Jie

— Birth of World Wide Web 1990

— 50 million pages in November 1995
— 320 million pages in December 1997
— 800 million pages in February 1999

— 1 billion pages 1n 2000

Internet & World Wide Web History
— and ngWing cvery day http://www.elsop.com/wrc/h_web.htm

media of information : from Hardcopy to electronic device

online data -- online information service


http://www.elsop.com/wrc/h_web.htm
http://www.elsop.com/wrc/h_web.htm
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relevance feedback
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e i /REEAY  (Boolean Model)
o M= [AAEAY (Vector Space Model)
o HEZRAIAY (Probabilistic Model)
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AWRIEN: HEEATAND, OR, NOTE 4 T

2

WA

“ImHE” (term) i
e.g. 1) “ KA

2) “KHE” AND “ZE[H”
3) “kik” AND (“*FE” OR (NOT “BlZJ/Niji”))

£

A1, SCRYFT A Query Bk
10, SR ARTFA Query £ K

Exact Matching
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Terms Query: “ ki AND “/ii
F & B & ¥ H
Yo X g s R i
D, 1 1 1 1 0 0 ol
N etrieva
XD, 0 1 11 0 1 (— :
R 2 Matching
D, 1 0 0 1 0 0 n
D, 1 1 0 0{D>1 .. ...
Result: D,
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i HAEE (truth table)

P Q| NOTP PANDQ PORAQ
O O TRUE FALSE FALSE
O 1 TRUE FALSE TRUE
11 O FALSE FALSE TRUE
11 1 FALSE TRUE TRUE

11
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1) fRif. R

1) ANERGHG, ANHESCRAN [T H 75—

SOAS R T ) 22 o

2) AWRIEA G THR

2) RrRE RIANAEE, TRy

“‘K‘ﬁ%” AND “/J\T‘/}‘E”:

HEgfk s HiD,, ik EID,,D,.D, 7% 7

“ K OR /M ATLUKLHID, D,D,, (B BT 2%
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ﬂj:f i H@ﬁ ?'J_\'*\/ﬁ:'%ﬁ'? (extended Boolean Model)

: ORFARIGRIAE Y

JLHE 7 A Ok v AR BUEE similarity

e.g. Xf T Term,; OR Term, JER [#)Query, HHLLEEATN:

S xR Term (ESCRYA O EERE 00,1)

2 2
sim(q,,.,d ;)= \/ ( 5 y) YRR TermyfF Iﬁdﬁljﬁﬁﬁgﬁf” D(O by

%} FTerm; AND Term, JEaUitiQuery, AHIEAR.:

(I-x)" +(1-y)

Sim(Qandadj) — 1 _\/

2

13
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ﬂaﬁ

uery | KHE” AND “/Mj” | <GB OR “/MjE”
Doc\Sim()
D, 0.293 0.707
D, 0.293 0.707
D, 0 0
D, 1 1

x,y=1 1f a term exists in d]

x, y =0 otherwise

NI I B T 220
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R 3k HAL S P I0H A AR, RE Tt — 2P 9
A m AT H B R A U T 5

1
+x7 +.. +xp}p

m

sim(q,,,d) = {"1

ST

(1-x) +(1-x,)" +..+(1-x)" |

m

Sim(Qand9d) — 1 -

X, AN o m AT H AE S d R AR

1< p<oo  pRyRHEIZAE R HAE A (degree of strictness),
W 0 Vehsy, BUE AN TC 95 K™
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> CHEDMAEEQ (AWIGHE Ay A AR w] H n) E 3R 7R

> R AR VH OO ) = b A v v a2 TA) A ARLRE

> W IRRIE AR AN]SR 45 Rt A7

> W LIRIER R AR, HE— A RR R (relevance feedback)
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iMIZIK@Jﬁ% *[a] (vector space)

Vocabulary Vector space
Index Term, T, T, ..T,
b Index Term D
2 Wi Wiy o W,
A ﬁ> :> 1 11 12 ]
Dz Wor Wao Wi
Index Term,
Dm Wm 1 Wm,Z Wm,n

EA n NH (term) , A Dkl LLER A n iR,
Wi RN D IR j Q’EE’JW\{E B3 HAUE (term weight)
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il %6

S, BOH

» fbcrE LI H 7ESCAS Y
H ILRECY I H HIAUE

W% | R | BOLH
Tl T2 T3

d, |2 3 5

d, |3 7 2

qg |0 0 2

=Yk [ 2= (A ) LA P s
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Ky

ﬁﬁf@iﬁ%@tﬂ KRR,
in] = [A) ARACLRE AN [ B B v

e Inner product

* Dice coefficient fE L7, ] i
g R d, FHRLE R ER d, FHARL?

* Cosine coefficient

e Jaccard coefficient

19
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WA it & SCAS )

q=(q,,9,9,) d=(d,.d,,.d)

CosSim (§,d) = =1

n

ZQixa’i

Zn: qz'2 X Zn: di’
i=1 i=1

20
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d=<23,5> d,=<3,7,1> g = <0,0,2>

P

T3
- X0+3x0+5x%
cos(q,d,) =cos(6,) = 2x0+3x0+5%2 _ > =0.81

\/272><\/22+32+52 V38

S q 5 d,FEHL

T,

- + +
cos(g,d,) =cos(6,) = 3X0+7x0+1x2 _ 1 =0.13

V22 %432 +72 12 /59

21
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PUB T BRI S AN EH XA SO B 2

ight)

L

B AN 7 22 KRR b AT DUORS IXAN SO B HAt SO X 1 I F

T ERUE I P R ER T =

(1) WH— HI/ABI: 18Z0

(2) WiH— HWPMRE: 0, 1, 2, ...
o B T 1 IR T 1

(3) tf.idf INE  (term frequency ¢ inverse document frequency)
ks 0 [ SCAS AT

22



Tiltfk#7M$2

Term frequency:  term, {E3CAH d, PRI DLIREL, WD o,

tf, B, TR term, XTI d) il iR B |
tbhn: R RIBTFHOSCE, w RIS T, < RN o A

Document frequency: & term, W) SRR, 1ML df,

df; sy, T term, £EAT B SCR Z TRIAHARLPE D5 TR P IS,
ey e B e AR mr, I BA DO, XA ) AR FR i)

Inverse document frequency: IR df, JE R LE R R, idf, = log(dﬂ)
idf R, TR term, % T SCRY X 5175 SO i
N A O . WA — AN DUHIE — A SO, idf = logNs
WER—AN1 H I P SO, idf=logl =0
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KON gy REL 25 N UAE— NSO, TIANES
H IAE FA SO A 0 20 H DUSE Ry A, BRI Ry ) 1)

[0 N4 TR T M SR B3/ N S B

EIXNFEAFEHIES T, FHZAFRBIMAAT

Z25= Ry weightl.,j = tfl] Xidf. = tfl] Xlog%

A —, . _
AT weight, . = 4

( N w
(1 +log(ef, Dog, it 21
0, ef, =0

24
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DI : B S AR H AR B,

D2 AT S IIE L e e, A bl
W T BRI —

Query = 5 AR [ g >

------

D3 : “lf i it 28 Sl Ny R v E AL
Term | IR ] WoE | WEN | AAE | RS
df 2 1 3 2 2 1 1
idf 0.176 |0.477 |0 0.176 |0.176 10.477 10.477 | ...
N
— idf. =log(—
N=23 If. = log( o )

25




tridf IR Bl (52)

LF—:  weight, = 1f,  Xidf,

| | 2R | OR[N RAL | Tre

.10.176 (0477 |0 0.176 |0 0 0
0.352 |0 0 0.176 |0.176 | 0 0
0 0 0 0 0.352 | 0.477 |0.477
.10.176 (0477 |0 0 0.176 |0 0

Cos(q,d,)=0.893  Cos(q,d,) =0.400 Cos(q,d;) =0.151

5254 g MRS : d, = d, > d,



ﬂ@ ] 2% (stop list)

o« RIKLFRSCRYTFR I term IR %, IR K

o HLETH L query BFHAR/DHEL, BIEAKAEN H P )
B H bR, e <w T, “of?, ...

o FHUeEP RN RS L, ey, X
YEIR] ) idf fEI A 0

o —RACR)”, “of XN SR, MR AME TR SR

o RIE, AEN ORI R ST, n] DAANE ] 2 A ()
o XFERTLATT B, [ A2 TR R R

27



iiﬁ%ﬁ’%’l (inverted index)

d, positions tf, ..

Index terms df / >
| | »a’]

nnn nnn d 1 d 1’5 -

e |2 | : - p
2|1 [>]dy 3 ::f/ e

g |2
BN 12 1 Ta 16 (d, 2,7
REACE N 17 B (postings list)

Query: “JWIEE" AND “##£15”  — PPN term*) W A7 B R SR AT 42
Query: “JHFE" OR “4ENT”  —» ST/ Mtermbt B (A7 & K FE4E

28



iwf ST A )

= |lemmatization
= stemming
s Zo|IiEE: (index terms selection)

s SCRIR S A

29



iz.a o 2
] FHR R
= VETJ / ij%,l
\

=
S sk . J

S

For 2% I i R SR A% A M5 1] 7t

if Prob(R|d,, q) > Prob(NR | d;, q) then d. & R LR,
A SRR AR

30



ﬂ:-; (= B R RE T

M | RTRRERES Re ANETRREERES NRt

NR | AR | AR + FERREGRT 4 | AR+ AERRER T C
R [MHX | HHER + ERRERY B |+ + AMERREIRT D

gy - TR HHIH) ORI _ B

o 22 2 o S g B Ri precision
e o ORGSR R RS _ B e
SR T A AR SR R
% = KRG RPN ERAMHRE) SRS 4 fallout

- SORA R A R ASHIC SR ¥ VR

31




ﬂﬁ‘ﬁ SRR (precision at cutoff)

SN 2451 EX W) ARG3
D1V D10 X D6 X
D2V D9 X D1V
D3V D8 X D2V
D4 D7 X D10 X
D5 Y D6 X D9 X
D6 X D1V D3 Y
D7 X D2V D5 Y
D8 X D3 Y D4
D9 X D4 D7 X
D10 X D5 Y D8 X

W R S A YRR 5 100% 0% 40%

W 51040 FITHERf 2R 50% 50% 50%

AFZIN AN R T R43, RGBT R502 .



TRECPF-M

Text REtrieval Conference
http://trec.nist.gov/
HRFE
= NIST(National Institute of Standards and Technology), & & B 1]
= DARPA(Defense Advanced Research Projects Agency), 3¢ E %

1992 — 2001 (HHFE—J&E)

s KUNRAE - WRKIER EEokIE: LDCIER

o HENEE S N TAFE RIS, 584 A TRV E R AR R 5
o DUVPAS (R A R 5 FAL

33


http://trec.nist.gov/

‘_H4 N

o HETHCRBGRAR IEAEF R MIRR G A H B2
H/JTD =] ?%DV\
E*EEI’J*"%'?%%L%)@T%B’J ENE (MSZE) i
%? 46, LERIRARGUN SR PEH 1 3CF, DL
[ 5 DA 1) T T 1) B

» MIRZ%|mQA (question-answer) FR 48K &

34



ﬂﬂf’%ﬁﬁﬁ%ﬁﬁ%ﬂﬂi ) K

s WEmILIREAS— GB, GIGS5, Unicode
o JZFRG| [ RG] ?
s U] )
> ANGyin]
Bl (R ks A RS 3 i
> 4yl

<A AWk PR, RFMX. L
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32D I 1 3CiR

SENT A A (1997)  (RBIRR A SCUARAL Y , B H KSE AR 19974E /R . 266.271

Christopher D. Manning & Hinrich Schutze, 1999, Foundations of Statistical Natural
Language Processing, The MIT Press. Chapter 15.

Ronald A. Cole, et al. eds., 1996, Survey of the State of the Art in Human Language
Technology, Cambridge University Press. Chapter 7.2

N. Fuhr, 1992, Probabilistic Model in Information Retrieval, In The Computer Journal, Vol.
35, No.3.

C.van Rijsbergen, 1979, Information Retrieval, 2nd edtion, Butterworths, London, 1979

36



i Web IR service 0024)

http://www.google.com (googlef# & 5|%&) — BRI T
http://e.pku.edu.cn/ (AEKK MK 5]2) - I T
http://www.baidu.com/home.html (5 JE#R5%) - bW I
http://www.portal.com.hk/ (FH#s AT ) - PN
http://www.openfind.com.tw/ - B
http://www.profusion.com/ (profusion) — T

37


http://www.google.com/
http://www.google.com/
http://e.pku.edu.cn/
http://www.baidu.com/home.html
http://www.portal.com.hk/
http://www.openfind.com.tw/
http://www.profusion.com/
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Vi U AT 23 e R A [ 2 TR A AR T 25 DL
X ELIBR R bSO R0 A0 B AR T BB T — e MBI T A&
M A PEBR S T AR
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