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PART 2: Web Information Extraction
—. Named Entity Recognition

1. FEEHHI ABE) MEEESLLS IR KR
2. MUC - 7 5& MIE B HIRUE S5

3. BRI

4. NER MIBES 505

5. MUC - 7 #i3E X ff) NER N %

6. NER PR fibs

7. NER W% 7%

v Relation Extraction

1 KRB NES A

2. RREWFRITIE

3. RARMEH HITE

PART 3: Web Mining
—. Introduction

1 Wz MmEe, R T N A, A R N ?

. Web Content Mining
#4% (Data)
1. W& HEXT % (Objects), J& 1k (Attributes), 4 (Dimensions), HFE



(features)

2. [ 4EiH Y (Curse of dimensionality) B % .

3. ONHT RO T A MR T 2 e B AR SRR (Sampling), RAIE %4
(Feature selection) A [#4E(Dimensionality reduction) )& 4 J5 3

432 (Classification)

4.  IE %] (Supervised learning) 5 G i B % > (Unsupervised learning) )56 %

HIX 5.

5. 432(Classification) i s A JF 3,

6.  Hd ¥ 17 7 KR (ector space representation)

7. AARER KIEAREVE, BFERMEIEMEREN E R ——In AU R (M
B FE&.

8. AGEER/DREE—HERIRE, WM, B ERREIES .
9. A IR IR

10. AT PEA 73 AR 7 BRI GRES R, IRE R 38 DL SZ AR R R I X

il

%24 (Clustering)

11. FEZK(Clustering) 1 FE A< Ji FE K v )

12, BERGAERBEERAE, WA K RIEEE L.

13. PR ESRE K - means ByE——8ENRE, UALEFR, WSkt

14, RFEFIE VPN FRUE

—. Web Structure Mining

1. WS Ryt FERER T BIRO AL RGES 73 LA S AR SR A 5T o

£ X 43 HT (Community)

2. #:X(Community) FI A% &

3. HMEXKMEREMKR.

4. far vt B RAEALLRE ?

5. MR —Le B AR, AR (Arfinity) 5[, $7 3y 17 (Laplacian) FE K

DA BT ) — e A

6. Cut #E%x; ratio cut PL& normalized cut /5 X N HES:

7. Modularity HE& &% HAES . 5 spectral clustering FAH 7] 5 S AN [A] £

520 7743 Hr (Influence)

8. JUFREEEY sirbO Mk AR .

9. PAFhEZIN /& FRT A ——& 1t R fE 5244 (Linear Threshold Model), Z2if%
FE (Independent Cascade Model) (A% 4% i 75 A2 [X 51 .

10. H ORI Y 5 4E (Most influential set)——[r] A, S0 DL K SE: 1)
I ABARE o

11. FBLHE 5 (submodularity) -

PU. Web Recommendation

1. HEFERGEAR D — R T ERRE.
2. BT WA MHER R S AR B A

3. VIRl JEHER R IRAR AR B
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PART 1: Web Search
—. Introduction

1. Web #RAIBES 5Bk

Web #3571 1 sk 107 5%, 4R — 5t (0 M/ Wb F U8R FIR BLAS B, 9
Web $9 2RI ARGH A Web S8 2R, B LT 1 192 S0 090 T e 304745
Bi. ST Web {3 EVEURIIGR . 4007 (25 VERY P & LU 5T Web £ B VIR 518 % 1
AR R

BARERR. AR SRR . BRI SRR R . SRR, %R
RS BRI

2. BERE (R WM&, 5 Web MR ZIEFKR

{7 8K (Information Retrieval) Zf5 15 B % —w i 7=V 20k, FHRIEE B 1
i E R A R MG B R AR . B HIE B Rl 2 (5 B R R i 3 0), B
MAG DGR B A B R, W2 |ATE S E 2 &S (nformation
Search ¥ Information Seek).

3. IR 5 DB Z[ali X 5l

IR vs. DB
DB IR
Data Structured Semi-structured
Fields Clear Semantics Free text
Queries Structured Free Text
Matching Exact Imprecise
Ranking None Important

o XABREEERNAR AR N IESAALIR, BROREBXFFREHE
BEHER, RAENEARER “FEMUERE" -

o BSEHRIAE D XANREBE R EH, WCARRE. BE. BES, X
BomAEEd B ANAREREIR (MITHREREFE .

o BABIEMTXFHFEFERFCRBERA “FEEWLEIE” (semi-
structured data) . BN FHEHRE. REF —LEME, HLnREMEE
XIE, HEERNABRRBEERS.



http://wiki.mbalib.com/wiki/Web
http://wiki.mbalib.com/wiki/%E6%8A%80%E6%9C%AF
http://wiki.mbalib.com/wiki/%E8%B4%A8%E9%87%8F
http://wiki.mbalib.com/wiki/%E4%BF%A1%E6%81%AF%E8%B5%84%E6%BA%90

4. IR [RAESS 5 EEA 1 A

IREVIES

 ETHPAEARER

o BMFRA¥FIEE (ad hoc search), EAEHANTEEE XM HELR
FAE) REBRIEHANEELS

m 3 ¥E( filtering)
m 432 ( classification)

® 1% (question answering)
o “EBMEKENREREZS? 7 . “‘ULBRRAZK? 7

11 ERRRAOLE
EERy] FLRY%H % LA
X& [RE3 55 L33 E
iR EF il
s F32 ES R
el D e ] e kY (O3
T P2Pif

FEA P i) A
MRS, R, PP EEFRKR. fRIhEE.

.. Web Crawler
1. XZ%IE He g M AN S A
Web Crawlerf#)/£ % 5 X

o M—/MFFit mEE S (Seed sites) FFif,
MWebH 3 HTHENT, KEFHEFEER
MAERGER, FHERKEENNRT

A high level view of a web crawler

Il

r
Download = | Find URL’s Aggc,e .
Document In Document - S
To Database

Request URL - Read/Write
URL URL’s
Database



2. LRI T B 7R

Mg IER Ry F 22

= |1}
b= | (7]
vz

m R Fast

o Bottleneck? Network utilization

m Ay B Scalable

o Parallel , distributed

B KIFHE Polite

o DoS (Deny of Service Attack) , robot.txt
= {&H: Robust

o Traps, errors, crash recovery

m #4484 Continuous

o Batch or incremental

® ¥ tEFreshness
3. L s R ) S

4% T 1 & FH B35 25 SR g

® Depth First Search
= Width First Search

4. MZEICHE K PN



€ 1555 K B9t
mHTTP/HTML

®m DNS/URL
® Robots Exclusion

® Sitemap

5. AU S % Hash &

FlIER

u MAN R R AT 8 45E
R RR: A BRFENAN P R RS S R E)
MAPLEE £ ?
= Bi5: % 0HA5 ( Balance )
LE - LF

S
/L X
7r—]/ ~ ‘v{v
S -
~ p”




Hashing

1 N\—/ME S5 AR i)
BRI BT 4R

o h(name) - a value (e.g.,
32-bit integer)

1 38 values Bi5 Z

o —fREUE mod (# buckets) U\/

1 18 items i F|buckets

o MR, FTE overflow chain
R Ih R

h(x) values buckets

overflow chain
Consistent Hashing

= [FH—1E KK hash keyZ%[H]
o 232bits
o HLR Rk EI B

= URLF H A5 Mk IP# hashBi st 2] —hash key
22|6], 4/ “hash keyX} R — & IMEGHEHL

o Node(url) or Successor(url)

w INRFE SIEHENURRL, NiZHL4%+ KURL
#RIERS B IRES #1757 R B T —4>node
o fRUES/MHIEHEER
o fRUEFMEINE, HANF A bucket#RIR/




1.

Consistent Hashing

1+§h ash

0/232
[ node3 l nodel '
) 7

it&hash
it&hash !

Text Processing
SCAKL R NS

Text Processing

m Basic component in IR systems (not
only for Web search).

m Also known as Document Processing

@ Converting raw documents into terms to
be indexed

o Enabling the matching of terms in the
query to those in the documents.

® Document processing and query
parsing are connected.



2. FY4HE: ASCIl. Unicode. UTF - 8

®m Character Encoding

o Bits <--> Characters 2 [A]IBE 5, e.g.
+ ASCII: 100 0001 — A
+ Unicode UTF-8: 11100111 10001000 10110001 —3

m ASCIlIZIE
o 19631 H, #XEX. ¥F. HRAKASE

o 1/MF (7 bits for characters, 1 bit for error checking but
usually not used)

0 2A7 =128 F#

m ASCIIX FHF£1IE S RIZE TS
o FX—-5hA%ZF, HPEHAKAE3000%
o BRIRIE—24THESHIE

Unicode (HE. 4—5)
@ 1991 Unicode 1.0, 2012.9 Unicode 6.2

o NFTHES RMUE — K FR G
o FEREMAT RS —. MR RRERMLEF

o Unicodef$ 163 FIA5 4z (codepoint) kKR A~ F R
o FOhr: 2HRRiS e A K BE
+» ASCIIFITEAL: 0~T7F

¢ Unicode: 51,114,112/ "%/, 0~10FFFF (Unicode
6.1). BEHEHH “U+4f168EH]” RN, W: U+7231—F

o # WK UnicodeZmhg =
» UTF-32: §/ 541 E 52 f# F4 bytes
& UTF-8: BANMBAER1~42 B ZEKERK bytes




UTF-8 (8-bit Unicode Transformation Format)
o H13]41FFigmiSUnicodeF1F

o HIEAL/NTFET127, {#1 bytes
» 5ASCI#%, &fbith0

o HMEPIKTF127, fFFH2~4 bytes

®

®

BANFH

. RBILFIITTLE GELR “17 L

“0” %i) ’ mjm “110” .

“1110” . EEH

“1” NERRZIBOAFEARFTE. BREFFIA
T AFRFHIA Hbits

HARF I

B “10” JF4h, RaIEASCIFESRF, I

HAHBENFRRRHIA Hbits

— _\'_P
m UTF-8HIF /~TE
1033k Unicode 16i##] |bit¥ |UTF-8 byte#k
0000 0000 ~
0—127 0000 cooe 0~7  |OXXXXXXX |1
0000 0080 ~ 110X XXXX
128—2047 0000 07FF 1 Loxoooox |2
1110 XXXX
2048—65535 gggg gﬁ?:?:" 1216 |100000XX |3
10XX XXXX
111 0XXX
0001 0000 ~ 10XX XXXX
65536— 1114111 | 001 070 17-21 |10 ook |4
10XX XXXX
m UTF-8/) R~
Unicode 16341 | Unicode 23} bit¥ | UTF-8 2k
00CA 1100 1010 8 1100 0011 1000 1010
FO3F 1111 0000 0011 1111 | 16 | 11101111 1000 0000 1011 1111




3. il B AE T PR

m Segmentation / Tokenization
o K XTI B A 5 - 51 2% A B
B R AE TR X 5

o “University of Science and Technology of
China”

mJUE. HESETHX g, 5l
o “HEBIEFARKE”
0“-—_—-1—3—7i%”

% F: UniversityofScienceandTechnologyofChina

TSR X (ZE XS0

o WRABFIBCH Z I IIE, HMAMBRFIN»FEPEE
“ABC”IX/NNTF &, MUARSERFAFOIRERTIS: “ABIC/”
M “AIBCI” . iXFpAE )b Uk R AT LR .

o thim “MIERIG” BURTREIE B AE A I
¢ MERIFI
o FIERSI

HERE X (AEESO
o WRABHIA. BERIFAPHIE, BAMRBYFFEIEE

“AB"IXANTH, BMURSERAMARRKNYIS: “AB/H
“AIBI 7 XFPREE) U RA ST X .

o thim “MN”BRFTEEIE A & B X
» WINA
o =INMN




R 3R] B R RS FE 717 17 3R AP R AR 40 H R ]
BFE&EERETE (NL. A, BVFS, BirS% M
FREARE. A FiAFS

o “TREERUHR/RIKF IR BWEIDH “T KH#gIRAIZ /KK
PR , HRERBIW “TRIE” RALZ, “B/RK” BB
wa, IR RARERI.

o Wn “MEMIE/RBREEEMNER" « “FHERBTIOZST”

, HPREML. BKRALBTRH.

o @?Zﬂﬁﬂﬁﬁ%: “FEBER” . “‘BREEK” . “IEE
AR .

Q %ﬂ@ﬁm*i*%= “&ﬁ@ﬁ” ) “A*ﬁ&” o
Q ﬁﬁ%r gg'&%: “%&.”\ “Eﬂ‘H‘%” > “i;‘ﬂ%” °

{& F 7] —stopwords
o FEIHHANE I AT AIE

o HiBHERMEREX
¢ Hltn, wikipediaiZklEH “wiki” 215 HiA

4. HICr A R

LR D & g il N
o HiF—HMESR vs. UE—FHES
o WFZAFHEENRKIAR X

o W “REHPEFXREF" —4), BARIGERRTESBARA
BASRER: RETPERRBIGES, KRR EIZERHETR.

o DIBEWAE, MHAKRLHENFIHEAFRKRFARN, H
AR RE R, WArRENARA A

o, “47 5 “B” . ‘W SHARARBHRE “FE”
i) . “EE” ERED .

o Arial X

o FTAIRIAME MBS VUE /-7 a T R
» RBEFIF



'."%" ‘F.I'Jﬁ} 15 V%
o Z T FAFH ULEC K 4318 5 ¥
o F-T LN i) 5318 5 %
o
Q:

lib‘
I:

T B AR 538 V%
TGt R 318 5 vk

1. ETFFARLERNSEEE

|5 B BB 4318 75 ¥k
o IEMHAILELSr1H (FMM)
o A& KILECSr# (BMM, RMM)
o X KILEE 4" (BM: FMM+RMM)




2. BETHNB53E7E

u /DY) 0 R A
o f37)F H 1) th A £ H &>

o FH T1ER M BT R R BRI

oComa ol s s

T

3. ETIBBAMAGE

| R AR i R A H A A )

FHIEE, ERNRAIARIRCR
1 E A AR

o FESHAI RIS AT RIE & X atr, FIAHA

A5 BANE UE BRI E B IR

o %’%ﬁﬁéiﬁtﬂ‘]m =] %ﬂﬂﬂ]r‘ B EHT&
EBESMRPERE, B SMHESE

BAR BN T EREEBAE,

At H

Hil 22 T 2 AR 1) 70 1] R GUIE A FE R IR B B




4, ETGHRTREE
" SRR R SRR U KR AT

 MRERANEANAS, ERRGT EHIARLREEX
» BRABMIBA AR IER -

m filn, “ERTKILAR”

o HIHERRW, “FR [ KILAH” RN HIKBERAT
“BIR | K L 1 KHF” KM

o WITTBLAA “BamTh [ KILANT” RIEFSHE R TTREIEE X
6. iaMEAL (Stemming) %R EH B L&

1. 18R —Stemming

Stemming

@ The process of finding the semantic root
of a word

o il m

¢ran, running [ > run
 universities T > university




“miEIE S

1 Given two strings, s and ¢, the edit
distance, or Levenshtein Distance,
between them is the minimum number of
edit operations required to transform s
into ¢

" 5l
o Edit-Distance( “kitten” , “sitting” )=3

4 kitten — sitten (substitution of "s" for "k")

& sitten — sittin (substitution of "i" for "e")
& sittin — sitting (insertion of "g" at the end).

V4. Indexing
1. A/RKCR. REBCH RS

A AR R T MRRER

o 87 AND, OR 5 NOTHAERF RN iE
BRI EH
+fEE AND K&
+ {58 OR &£ &
+ {55 AND #'Z& AND NOT #itt

o IV FHRRERNMRE LA

o HHIHFZHRRANIRME M /R RER
o BT HR4. X#k%s H. Mac OS X Spotlight T E



m Term-Document <B:5EP% (Incidence Matrix)

Docs

Antony
Brutus
Caesar
Calpurnia
Cleopatra
mercy

worser

O N N — J™ Y S

0

1
1 0
1 0
1 0
0 0
0 1
0

e “'{" S Antony and Cleopatra Julius Caesar The Tempest Hamlet

1
1
0
0
1
1

Othello
0

0
1
0
0
1
1

Macbeth

(= — R — T —

2. fAFERS: B,

1 if play contains word,
0 otherwise

gif. MEEIA. A7FiESE

—. BHZES]

IR AT B E T RIE AR 5
= EEWERT S

o Vocabulary (Dictionary) : a set of terms

o Postings List: doc list where the term

appeared

Vocabulary Postings List

term1 - Document17, Document 45123

termN > Document991, Document123001

doc. freq trem. freq

new 2 1 [freq.=1]; 4 [freq.=1]
home 4 1 [freq.=1]; 2 [freq.=1]; 3 [freq.=1]; 4 [freq.=1];
sales 4 1 [freq.=1]; 2 [freq.=1]; 3 [freq.=1]; 4 [freq.=1];
top 1 1 [freq.=1];
forecasts 1 1 [freq.=1];
rise 2 2 [freq.=1]; 4 [freq.=1];
in 3 2 [freq.=1]; 3 [freq.=2];
july 3 2 [freq.=1]; 3 [freq.=1]; 4 [freq.=1];
increase 1 3 [freq.=1];




Ti..  Queries
1 AEWFRAHAE R

BFiHFRIA
R AT . IER A P A2

@ A query can represent very different
information needs

# table: furniture, data structure, ...

# office: a work place, software
@ A query can be a poor representation of
the information need

# Query terms will not always appear in the
index, e.g., plane vs. aircraft

« Some (new) queries are difficult to express.
2. MRMERE: WA, AR

't *E* I‘ilﬁb\

B P A AR ISR AR, AR
GERD EHEHURBEHFRISR

Motivation

@ You may not know what you’re looking for, but
you’ll know when you see it

¢ “find me more documents like this...”

o Query formulation may be difficult; simplify the
problem through iteration



— \ *E ;éll‘ilﬁ i’%
User issues a (short, simple) query

The user marks returned documents as relevant or
non-relevant.

The system computes a better representation of the
information need based on feedback.

Relevance feedback can go through one or more
iterations.

Idea: it may be difficult to formulate a good query
when you don’t know the collection well, so iterate

B HE FARIE “ad hoc retrieval” RER I
Foh ToAH 5% 10 B0 B I 2

N *E;é'l"_il-l Ilz%

MRS R AR A0 AR ?

o Let’s assume that there is an optimal query

# The goal of relevance feedback is to bring the user
query closer to the optimal query

o How does relevance feedback actually work?
# Use relevance information to update query
# Use query to retrieve new set of documents

o What exactly do we “feed back”?

+» Boost weights of terms from relevant documents
« Add terms from relevant documents to the query

@ Note that this is hidden from the user



3. AISERER U4 2B HOE S
Lol gs
!
3. HXMRIED

I Explicit Feedback
o AP ERS IR EiEE

o Also known as User Feedback

I Implicit Feedback

o RGREZH P AT ARIENR B ST IAE <M, M
AT R4
I Pseudo Feedback

o BHAMIPZE, RGEEMBREEKIRTKRE M
KE, RIEHTRB

@ Also known as Blind Feedback
4. Ricchio &

5. Rocchio& %

Rocchio | query vector = « -original query vector
HiEanpl + 3-positive feedback vector
— 7 -negative feedback vector

Typically, y <

Original query [0 |4 [0 |8]|0|0| @=1.0 |o|4|0]|8|0[0

Positive Feedback|2 |4 |8 [0|0|2]| #=0.5 [1]|2]|4]0]|0]|1 (+)

Negative feedback|8 (0|4 (4|0 (16| =025 |2|o|1|1]0 |4 (")

New query |-1{6(3|7]0]-3




5. &AMy RIS

=\ BN &

I In relevance feedback, users give additional
input (relevant/non-relevant) on documents,
which is used to reweight terms in the
documents

I In query expansion, users give additional
input (good/bad search term) on words or
phrases

1. B KRG

Web | Images | Video | Local | Shopping | more ~

sarah p [ Search Options ~ YAHOO.’

EETEL N
sarah palin saturday night live
sarah polley

sarah paulson
snl sarah palin

L
&ﬁﬁﬁ@

| fiR PR R soH =F E5 A9 26 B8 YE Bs»

i =T

o |

AT

I

A AEH
W e
Briiom L] A0123
vy | EN201GERS 2 .
T i TS § TR
__ e
[ 2 anan

6. AP MMk




2. B RAEE

® Manual thesaurus
o ANLHERI(IT) X ia] A s
o 1 PubMed

B Automatically derived thesaurus
o B33 [F (k) X ia] A st
o tbtm, ETHEIERIISIHER

® Refinements based on query log mining

o ET&EWHIHZMHAERNEFNRK
o Web 1R ¥

L[] S 3] i
Thesaurus [ 5hf4 %
HFEXHENEHT R

75.  Ranking
1. Ranking [ s



Ranking A9 ¥ .= 7 Hf ?

BRARIRTTEH WA BRI NERB:
o WRGINEEAFAMEN. AFNRE, 2 ER
BRAANNE LEEBRRNRE

o MEBERWHIF,A —ERMHXHEREMENR
o E.g., ZiFEHIE
B IiX (B ¥ fEWeb Search b AHRAT:

o WebM I RESEAFT, KEMMRALE, £
B E

o KRN REFEMERE
o APHBEARRIUFEEERER

2. EREREHMMES. 2K

—., IREZEESHEXEITH

" 5 B REER
m AR R

u A B2 A

w BERAEE

3. Jaccard &%k



HE—fh53%: JaccardB&H

® 1901 JaccardiR HKITHEANES
BEEENERTE
o &AM BARNES
o Jaccard REUIiHH 7

|AN B|
|AU B|

JACCARD(A, B) =

o JACCARD (A, A) = 1
o JACCARD (A,B)=0 £ ANB=0

m Jaccard RF A H— N0 Z [ HME

&E# “ides of March”

:> JACCARD(q, d) = 1/6

XY “Caesar died in March”

4, tf, df. tf - idf KIS EiHE
FFFE: t-idf
w7 TR p tf-id FAL E Rt E Mid AL E f R

N
we g = (1 + logtf; 4) - log d_ft

o Fifi % 1] TUA AR 3 KTy 38 K
o Fifi % 1] I F WL EE KO HE n i 3 K
" ERRERPHRHAKINETETIE

o HER: LEW “UREERF, TRBMS
o HAhmiEk: thidf, tf *idf. tfidf%



b FEAMAIEASCRY F HHBI1007k, BPtf = 100, ZEBICRYH tf =
10, BLAHBEMHEX

v HEMEREASHZE101E
b HREA L IE L Ta B

u df, R LA Tt SCR L E

5. [ ALY

B i :
3. EEFEEE
m REFAHEAE (Vector Space Model, VSM) R H
G-Salton% AfE1958ER H . AR RLSMART
o D={D1, D2,...}, Di=(Wi1, Wi2, ..., Win), WijRiABitf-idf
BUE
o g=(Wq1,Wq2,...,.Wqn ), WqiR2#iaJKtf-idf{E
o F: JesE&ILEEH K
o R
* FSCRAIE WA [ B AR SR fh T SRS R A 1

o SURMERZ [ EHEXERA BRI T THEEN T REE, TER
HOMIFAME

6. RILARLUEERE X




3. [E=EF|E{EEY
m RIZALE A

|V
- 7 EE:: g CJ;

cos(q,d)
5y ,\/z, d

o q; =i MAIME AW g+ Htf-idfFILE
o d 5 iNA TAE ST df ) tF-id FAL &

7. BRI

" EHHN: “Web BR #AE”
o AWM. TR FHME,. ¢ 5 :

G Web B! Hbt iz R
LES
R=1HIHE%p, | 0.8 0.9 0.3 0.32 0.15
R=0f fIHE g, | 0.3 0.1 0.35 0.33 0.10

xXiEpt: 58 B4

M:  P(D|R=1)=(1-0.8)*0.9*(1-0.3)*(1-0.32)*0.15
P(D|R=0)= (1-0.3)*0.1*(1-0.35)*(1-0.33)*0.10
P(D|R=1)/P(D|R=0)=4.216

8. PageRank



— . PageRank

m PageRankZ ::
o HE M TUERE SCRYMAE—AN R, I T I8 B e B AE
AEL, WEtB—ANEXKERE.
* p
<l
O—@

o HFAIBEAREMMAMIT (EBARK RHERE
ZTHEM R AIRERE) , K[ZIERHE FERERBR
TRRZEBEMGI A, SHEMEERRR, AEZHE
» JUBE 5| FERHER R B 2, T B R R

9. HITS

=\ HITS

| PageRank & i T [ /M B2 LB TR 2
Wi, HRERERTRAEENEEY, M
WEBI %5 B UL TS -

o 1.HLHEEARIREM, HWALEERESNE &
e/ . FERPEREERA H TR

0 2ETRWEFEFRRFE, ROFWEBMIEIERH
5 S YU HIBUB N T

o IAEM IR/ AF ERMH#IR, HiiGoogleE
N HHA HWEB# R 5| 22 KPH#HRE R

| A AP B A BUE AR & #E B ) SE PR 1B O




. Evaluation
1. FEEERIFM IR

—. IRV H#EIR

VUM RAE, (EHRUFXRES
o EMHI, MWKHITHFEH - HIAMT
o MBRAMRE, WKBTHFHF/RK
o WHIHY, KT AKIAMMAT NRES
o WA, FEEM A3
I EATF!
o Bltm, EFRTAEEF
o FHEEA—B: R, Nl BESS
o HBRE—RE: JET RN
o SIRE—R: EE. W
2. (&5 BRREPPIERRE 2

5. IRNIFERZERTIE

SRR ARG TEE. WHRE
o IEFXR
o HAEFE

o F-measure
o MAP

o MRR

o NDCG

SRR Wit ERIEAF. & H



3. Precision. Recall. F - measure [£]5E X

1. IEFEMABE
= B STRIERIIRIS o

I
TRI

2 SRA R AR S £

SR H A 330 AY R BT AR 2 S

IE# % (Precision)

o RR/(RR + RN)

o BREIMERPEEMKRERNLLE, WIRABHERE,
Pe [0,1]

A [ (Recall)

@ RR/(RR + NR)

o RMEI AL R HLFrHRE R BB LR, WK
HNELZE, RE [0,1]

AN e EERERRNEANTH, BRREM—A
FHHEEE KW W IMMRER: RESEENIE,
P=100%, {ERRI&; £ EIRE, R=1, {EPIRIK



2. F-measure

F{E(F-measure): B FEIZRMIEFHEPHIAFFIHME, if
P=0 or R=0, then F=0, else X T i+5:
2 2PR

F = = P#0,R #0
== P+R( )

F— R —F,: ®RAERNEERERERR
HpC=0)E, pIEENAEE, p<IEEVERE. F
[EEp =1FH IF, (. Fy (EEMAER) AF,MH (F
EURHE) BN A

I+ B PR
Fﬂ=( 2’8) (P#0,R#0)
P P+R
4, P@N. R@Precision. AP [5E X
3. P@N

m 24
REG&EH 1 2 3 4 5
41, & v a6 vV ds d10 d11
A4, B2 d1 d4 d7 d11 di3
R42, EHI d6 vV d7 a2 a9 v
42, EHH2 d1 d2 d4 di3 d14

FHIHNFREERES N {d3,d4,d6,d9}
HFMNAIREERES N {d1,d2,d13}

RE1EE2: P@2=1/2, P@5=2/5;
RYn&if2: P@2=1, P@5=3/5

A1 P@2=1, P@5=2/5;
AU P@2=1/2, P@5=2/5;



4., R-Precision

® R-Precision
o KELERH, EFAMRIEEENMNE FHERE

o MFEAEMKIMAR A S HON80, NHHBERERTF
TERT80%E U A IERA =

RG&EH 1 2 3 4 5
41, &l a3V 6 VvV ds d10 di1
R4, A2 d1 d4 a7 a1 di13
42, ## d6 vV d7 d2 do v

242, &2 d1 d2 d4 d13 di4

EifI IR EEREA N (d3,d4,d6,d9} EMRPIFEERRKESH (d1,d2,d13}
RY1Ei1: R-Precision=2/4;  FR%1Eif]2: R-Precision=1/3;

RY2%Ei1: R-Precision=2/4;  R%52ZEif]2: R-Precision=2/3;

o 6. MAP

I MAP(Mean AP)
o XA EWHAPRE AR
o RTEEME W EHRRMR

VBl RRAE—IPMRERS

o XEWTREANMHXMNI, Hranks7lk1,2,4,7
o XM EM2IREIINMEFXME, Hranks %M1, 3,5

o BHMILFAMHERIAY, EiH23LH 5
i1 : AP = (1/1+2/2+3/4+4/7)/4=0.83

#Fif]2: AP = (1/1+2/3+3/5+0+0)/5=0.45
MAP = (0.83+0.45)/2 = 0.64




7+« MRR

I MRR(Mean Reciprocal Rank)

o MFREBIRAZ(NAERERERRREL), RxX
D E— MRS IR E KA E (Rank), BETRE, X
ML E FBIBFRARR, Xt iHEEERFY, 5D
MRR

|

o AN, REGxtEE—al R Bl ) brEE ZRank
22, X5 AR B KRS EFIRank 24

o MARZLKMRR= (1/2+1/4)12=3/8
o BERE FINLEE8IINALE AR BIHH < 30

6. NDCG 8\ NDCG

DCG(Discounted Cumulative Gain)

o EARBM: HFHREFCIEMHE RN UNHEFH,
MR ZATFET . — K Hlog REERRIXFHET .
DCG HIit&E WM T

Discounted
Gain

4

DCG, =rel, + z
o B—Fhit B :

p 2re1,- -1
DCG, =),
i1 10g, (1+1)

1

ERFHE R RSO E RS (BEO



8. NDCG

1 DCGit & HIT

o HRE0—3, 104~ XHEKIF 5 W TF:
©3,2,3,0,0,1,2,2,3,0

o discounted gain:

» = 3,21, 3/1.59, 0, 0, 1/2.59, 2/2.81, 2/3, 3/3.17,0
=3, 2, 1.89,0,0, 0.39, 0.71,0.67, 0.95,0

o DCG=3+2X discounted gain:
+ 3,5, 6.89, 6.89, 6.89, 7.28, 7.99, 8.66, 9.61, 9.61

8. NDCG

s DCGIIMES BAENAX, NERFRNKELR, T
FITFHE R %2 FHR

o ARlqueryIERERBLH D, FUAFquery¥IDCGEBK
B IR H
o #iin, DCG,=6.89, DCG,,=9.61
m NDCG (Normalized DCG): *}DCGi#1T#ljutk
o IERRLRIMAENKENEFBR— AR M)
o THHILEABFFIKIDCG, BEI7ELLEp Kideal DCG (IDCG)
o RELMIEPHIDCG ,5IDCG HEEAIFMIRIF

DCG,
IDCG,

nDCGp =



8. NDCG

= NDCGitE R
o IRHRIEMBITF: MHXE0—3, 10 XRHKBSWT:
¢©3,2,3,0,0,1,2,2,3,0
o HBAENHMHERFS: 3,3,3,2,2,2,1,0,0,0
m ideal DCG (IDCG):
o 3,6,7.89, 8.89, 9.75, 10.52, 10.88, 10.88, 10.88, 10.88

® DCG=3+2X discounted gain:
o 3,5,6.89, 6.89, 6.89, 7.28, 7.99, 8.66, 9.61, 9.61
= NDCG: (NDCG, = DCG,/ IDCG))
1, 0.83, 0.87, 0.76, 0.71, 0.69, 0.73, 0.8, 0.88, 0.88
Al LB BUE M E AL R EpHINDCGEARITE N <1 BIE

PART 2: Web Information Extraction
—. Named Entity Recognition
1. FEEHH UB) MELLE IR LR

1 \ B I=|ll_.\ | lﬂy‘gx

s \—BOCATMEE R, FLBEL, B
FREE A B
o MITA B P BMEBHIEM . KRR
o BHERHIME B LG ML BT ik

&N AR B AR 55




4, EEHE vs. EEREE
AR

2. MUC - 7 & WG B EUTE 5

3. [ EE A



8\ ﬁll_.\ .ERE,‘JV\]?;‘Q'

n SEfk

o Py sEtk, IMXAFHIEARMEIR, WA, PLAE
n B

o SEMRKIMFME, WARIER. PKKREE
IRR

o LAY BEEMBER, WHREL (fact) , WA
bt Z B BRR. AFSAZEIREAXER

" EfF

o SLAEKIT ABEARS 5KES), mdmRL (911)
 XFREE. AFWIEE

4. NER FIRES 53 S

NER

o RANMXAFIAL. HLEERLHENA R
5. HESHEEIEFMLLA%

o {5 BHMENF % LMEST



2. NEREYMES

B SRR
9 e.g. John Smith, Mr Smith, John.
m A BT A48 SEAARTR L

° gggﬁuz\ WZE, LRI AMENERE. ZFE. HitES

w A SEARRI X

o John Smith (company vs. person)

o May (person vs. month)
o Washington (person vs. location)
o 1945 (date vs. time)

CI B LN )Ry AR

o A&, BMHALHE, BHTREMETTYE; AL POFELE
KEDBRENL BB FELRIOSEANL, BHG—HOHRNRTE

o MMUSTC. Univ. Sci. & Techno. China
5. MUC - 7 W1 5E X ff) NER N %

1. NEREYHENAZR

B —IRBMUC-THIE X (3RAKT/HH)

o LfFAR ACE (Automatic Content Extraction)5E X
» N4, 4. b4 FEINER{ES:
o KfjEIK A4 (Person) . ¥l#44 (Organization
. B HE ) . #4 (Location) . #&#&% (Facility
’ ) . K24 (Weapon) . ZETHE (
o ER Vehicle) B B4 (Geo-Political

+ M. B Entity)
m PR Ry 2 SE ik ?
o ANi&¥): mWall Street Journal, MTV
HEERAPHEESLE: WEil. AF%
AR AR R A Ay 2 B . RIME.: WdtfE. & 0/RE%
MZERE R : WChinese. AmericanZs
JentiE. BHI. KB, BHREFE

e © © ¢©

6. NER HIVERETEA R IR



3. NERBYM&ETEMN

1 IEHAZEP
o Option 1
# Correct answer / total answer
o Option 2
# [Correct + (1/2) partial correct] / total answer
+ E.g., “Sebastian /person Karpe”

1 BEZER

o Correct answer / total correct answer

o [Correct + (1/2) partial correct] / total correct and partial
correct answer

1 FE

o 2PR/(P+R)

3. NERBY—fg 5%

m Baseline: list lookup
m TR B 75

m BT RIFHTE

m BETIE

. Relation Extraction

1 RAMBIBE SR X




| REAFHEL

o MICAHRA P~ SEAABR 2 4~ Sk 2 R FFFE R 358
ERIXRR.

s FESCZR R SE R 2 [B)38 S K R B — R AR -+

WRE HEEH
o filam

Bill Gates worked at Microsoft.

beEmployee( Bill Gates, Microsoft)

o 19974, MUC-7EBHREIANT RAMBUES (

Template Relation)

uORARMBAEHARN?
o fEF1: REERSIERIMRKIBES

E2E T -OKREUR- B

e 8- BB
.:A."-.!:-:m;f? ﬁ% ieﬂ‘ﬁ[ﬁﬂz i

A e 4%

A SHE
M FHE- b




RAMBATARN?
o fEM2: T"ZNH T &P RIRERAE

)
DBpedia YAGO

YA+ BAFET M
MEHZAREBXR UEBTHRBER
R ARMBAEMTAEX?

o 1EM2: CIFAIRMEEMEERGMA

2. RAEMFRITE



| %R IR

o _Jt4 <subject, objects>
o BAREETRAXRME, Hlma iR

# <Microsoft, Nokia>

o =Ju4 <subject, predicate, object>
¢ EEFLRBXRMEL, Hlindlb 2z 18] K k< R HE
& <Microsoft, acquisition, Nokia>
« <Microsoft, cooperation, Intel>
o ZJu4l, Hlin <subject, predicate, object, time>
o BRIERSKAMB ERARS, Hin
# <Clinton, as-president, USA, [2001, 2008]>

® <Obama, as-president, USA, [2009, NOW]>
3. JRANMELEH Iy

— XEMEEE

m FET R B vk
m E TR 5%
m E TR E

PART 3: Web Mining

—. Introduction

1 MSRIZHRRE S, AR T HIR N, 20 i RS 5 SN ] 2
Discovering useful information from the World-Wide Web and its usage patterns

Web Mining Topics

Content mining

Structure mining
Usage mining



Web Content Mining

Definition: Web content mining is the process of
extracting useful information from the contents of Web
documents.

» Content data corresponds to the collection of facts a
Web page was designed to convey to the users. It may

consist of text, images, audio, video, or structured records
such as lists and tables.

» Research activities in this field also involve using
techniques from other disciplines such as Information
Retrieval (IR—4z £.44 %) and Natural Language
Processing (NLP—# # 1% 5 4L 32).

Web Structure Mining

» Generate structural summary about the Web site and Web
page
Hierarchy of hyperlinks in the website and its structure.
» Finding information about web pages

Retrieving information about the relevance and the quality of the
web page.
Finding the authoritative (4 &4, T4z &) on the topic and
content.

» Inference on hyperlinks
The web page contains not only information but also hyperlinks,
which contains huge amount of annotation.

Hyperlink identifies author’s endorsement of the other web page



Roadmap

Web

Mining
|

[ I |
Content Structure Usage
Mining Mining Mining
Classification, Social network Recommendation
Clustering analysis o

Note: Helpful to combine usage with content and structure

Web Usage Mining

Navigation Patterns

» Examples:

70% of users who accessed /company/product? did so by
starting at /company and proceeding through /company/new,
/company/products and company/productl|

80% of users who accessed the site started from
/company/products

65% of users left the site after four or less page references

—~. Web Content Mining

#¥%(Data)
1. ME&: HdEXt % (Objects), J& 1t (Attributes), 45 (Dimensions), L

(features)



Attributes

» Attribute (or dimensions, features, variables): a data field,
representing a characteristic or feature of a data object.

E.g., customer _ID, name, address

) FiEiEle -

Types of Attributes
» There are different types of attributes

Nominal (47 #:)

Examples: ID numbers, eye color, zip
codes

Ordinal (5 #)

Examples: rankings (e.g., taste of
potato chips on a scale from [-10),

grades, height in {tall, medium, short}
Interval (% 4] ) \\

Examples: calendar dates,
temperatures in Celsius or Absolute ero

Fahrenheit.
Ratio (tb P j ) Distance is meaningful
Examples: temperature in Kelvin, w Attributes can be ordered

Iength, tIITIE, counts Nominal g e only named; weakest

2. 4k YL (Curse of dimensionality) Hl 4 .
Curse of Dimensionality & A

Usage

» When dimensionality increases, data becomes 5 3°7 T T T T T '
increasingly sparse in the space that it I
occupies = _ |
S 25+
= 1
8 2.
» Definitions of density and distance between 2 i
points, which is critical for clustering and =150
outlier detection, become less meaningful b
=]
|
205
» If N, = 100 represents a dense sample for a €7 T ——

P - 10010 ; S Y N T (N SN N N R N R
single input problem, then N, = 100 is the 8 035 10 15 20 25 30 35 40 45 50
sample size required for the same sampling Number of dimensions
density with dimension 10.

* Randomly generate 500 points
» The proportion of a hypersphere with radius r * Compute difference between
and dimension d, to that of a hyercube with max and min distance between
sides of length 2r and dimension d converges any pair of points

to 0 as d goes to infinity — nearly all of the
high-dimensional space is “far away” from the
center

3. R TR I AL B A R L Uik 7 P G B R SR (Sampling) AL 1% £ (Feature



selection) & [% 4 (Dimensionality reduction) [ 45 4« JR #

Data Preprocessing

» Aggregation

» Sampling i

8000 points 2000 Points 500 Points

» Dimensionality Reduction
» Feature subset selection
» Feature creation
» Discretization and Binarization
» Attribute Transformation
Aggregation S i)
O sampling - jeE
O Dimensionality Reduction - R
O Feature subset selection — s
[0 Feature creation =~ AR
O Discretization and Binarization Z 45ielR
O Attribute TransformationAggregation — EEHEED A

O sampling

= B transformationaggregation
O Dimensionality Reduction

[ Feature subset selection = i

[ Feature creation i3

[ Discretization and Binarization C I EEE

E];ﬁttribute Transformation Tl
JERLIN AL
- Rt

IEEE



Sampling

» Sampling is the main technique employed for data
selection.

It is often used for both the preliminary investigation of the
data and the final data analysis.

» Statisticians sample because obtaining the entire set of
data of interest is too expensive or time consuming.

Sampling

» The key principle for effective sampling is the following:

Using a sample will work almost as well as using the entire data
sets, if the sample is representative

A sample is representative if it has approximately the same
property (of interest) as the original set of data

Usage

Feature Subset Selection

» Another way to reduce dimensionality of data

» Redundant features

Duplicate much or all of the information contained in one or
more other attributes

Example: purchase price of a product and the amount of sales
tax paid

» Irrelevant features
Contain no information that is useful for the data mining task
at hand
Example: students' ID is often irrelevant to the task of
predicting students' GPA

» Many techniques developed, especially for classification



Feature Creation

» Create new attributes that can capture the important
information in a data set much more efficiently than the
original attributes

» Three general methodologies:
Feature extraction
Example: extracting edges from images
Feature construction
Example: dividing mass by volume to get density

Mapping data to new space

Example: Fourier and wavelet analysis

=) H IS 18158 IR

Usage

Dimensionality Reduction

» Purpose:
Avoid curse of dimensionality

Reduce amount of time and memory required by data mining
algorithms

Allow data to be more easily visualized
May help to eliminate irrelevant features or reduce noise

» Techniques
Principal Components Analysis (PCA)
Singular Value Decomposition
Others: supervised and non-linear techniques



» Purpose
Data reduction
Reduce the number of attributes or objects
Change of scale
Cities aggregated into regions, states, countries, etc
More “stable” data
Aggregated data tends to have less variability

BEAEROAR: R T Ao BRI AR

43 %5 (Classification)
FL. AFSCIEZE. CAFRZ A BT BE W% 2] Supenised learning ofa document-label assignment

function

4, WEE2#>](Supervised learning) 5 76 B 2% 2] (Unsupervised learning) f15¢ &
55X,

=) HIEIEIR ~iEIT
Usage

Classification vs. Clustering
Imagine an agent or machine which experiences a series of sensory inputs:

XI,X2, X3, X4, waa

Supervised learning (L% % 7)) :
The machine is also given desired outputs y|,y,,. ..,

and its goal is to learn to produce the correct output ® ® ®

given a new input.

Unsupervised learning (X & %% ) :
outputs y|, Y, . .. Not given, the agent still wants to gy) @ @
build a model of x that can be used for reasoning, ® @ @

decision making, predicting things, communicating etc.

5. %32(Classification) ) J: A JFi 3 .



Classification

» We are given a set of N observations {(x, y)}.-; n
Issue: how to represent data: text, image, video...
» Need to map x e X' to a label y €)Y

We want to know how to build classification functions (“classifiers”).
» Examples:
O|LDY
0 l 2..3 "f digits recognition;
O\ 4 Y ={o,...,9}
0la-3Y

6.  #4HY m) & 2R 7~ (\ector space representation)

W HE R

Usage

Vector Space Representation

Web document classification

Each document is a vector, one component for each term
(=word).

Doc 1 Doc 2 Doc 3
Word 1 3 0 0
Word 2 0 8 1
Word 3 12 1 10
0 1 3
0 0 0

High-dimensional vector space:
Terms are axes, 10,000+ dimensions, or even 100,000+
Docs are vectors in this space

7. BAGRER ILAEY, ORERmEEMER N ER IR IER (A
BB .
3. 5. KkzUHE B A1 Hamming distance



8.

Nearest-Neighbor Learning Algorithm

Learning is just storing the representations of the training
examples in D.

Testing instance x:
Compute similarity between x and all examples in D.

Assign x the category of the majority of the k most similar
examples in D.

Also called:
Case-based learning (& F £ 416 % 3 )
Memory-based learning
Lazy learning

k Nearest-Neighbor

» Using only the closest example to determine the
categorization is subject to errors due to:
A single atypical example.
Noise (i.e. error) in the category label of a single training
example.
» More robust alternative is to find the k most-similar
examples and return the majority category of these k
examples.

» Value of k is typically odd to avoid ties; 3 and 5 are most

common.
PR EER/N _IREE—— SR, AU, SIS RS .



Least Squares Classification

Least squares loss function:
Ly(h(x),y) = (y — w'x = b)?
The goal:

to learn a classifier h(x) = sign(w'x + b) to minimize the least

squares loss
Loss = %llblz La(h(x;), i)
1

. T 2
‘ — b
ml}Ibl ’ (yi —w'x; — b)
1

Solving Least Squares Classification

Let
I 1117 -+ T4 1
X = : y =
1 any1 - TN4g YN
Loss = min(y — Xw)? = min(Xw —y)>
088 m“lrn(y w) mvslrn( w—y)

b



Solving for w

0Loss _aXw—y)TX = 0

XTXw—-—X"y = 0
w' = (XTX)_lXTy

Note: d(Ax+b)"C(Dx+e) =((Ax+b)’CD + (Dx+e)"C’A) dx
d(Ax+b) (Ax+b) = (2(Ax+b)7A) dx

y Xt = (XTX)_IXT is called the Moore-Penrose pseudoinverse (4% i )
of X

» Least squares classification in Matlab
% X{(i: ,) is the i-th example, y (i} is the i-th label
wLSQ = pinv([ones(size (X, 1), 1) X])*vy;

» Prediction for Xj

~ . 1 1 . T +T 1
= = X
45 Yy s1gn (W { X0 ]) s1gn (y [ X0 :|)

9. HMAEIEHIKIER .

Model Overtitting

» Due to noise

» Due to insufficient examples



10. AfRIPPAN 0 R RCR T BRARIIZRAE IR A, MCHT R DL S AL IR A X
ol o

Classification Errors

» Training errors (apparent errors) — | %4 % %

Errors committed on the training set

» Test errors — o X,1¢ £

Errors committed on the test set

» Generalization errors — 2 4L+% £

Expected error of a model over random selection of records
from same distribution (K 4oz & L 641 2 % £ )

% (Clustering)

11. FEZK(Clustering) 1 JE A< Ji FE K B )

12, EIRATREIERE, P AEE B e o

13. PR ER K - means Eik——8ENRE, ALEFR, WSkt adr.
14. REFVEMVEFRE .

—. Web Structure Mining

1. Mg R el IR F R 7 B 2 i 70 L AR S o

1 IX 431 (Community)

2. #:X(Community) FIRE &

3. HMEXAKMEERENKR.

4. Gfer vk B AEALLRE ?

5. B HTAH)— Lo B AR, AR (AFfinity) 5[, $i 3y 7 (Laplacian) FE K,
DL E AT — e B L

6. Cut 4 ratio cut LA normalized cut f)5€ X K HES .

7. Modularity #:& M HiAfe S . 5 spectral clustering (K4 [ 5 K AN A

52 7340 Ht (Influence)

8. JUFFEEEAT s O RIARHE .

9. PAFhEZM /& FRAT A —— 4 1t B fE 5 84 (Linear Threshold Model), Z2if%
F% 1  (Independent Cascade Model) (4% 4% i 75 A2 [X 51 .

10. i A FENE T S22 (Most influential set)——F] BREERE, 008095 DL SR
I ABLRE

11, FBiE 5 (submodularity) .



PU. Web Recommendation
1. HEFERGIEAB DL — M TAERE.
2. BT WM FR RS S AR s

Plan of Action

Item profiles

likes
= @ A

build
recommend
0 - Rec
<mm Circles
. . Triangles

User profile

Pros: Content-based Approach

» No need for data on other users
No cold-start or sparsity problems
» Able to recommend users with unique tastes
» Able to recommend new and unpopular items
No first-rater problem
» Able to provide explanations

Can provide explanations of recommended items by listing
content-features that caused an item to be recommended



Cons: Content-based Approach

» Finding the appropriate features is hard
E.g., images, movies, music

» Overspecialization
Never recommends items outside user’s content profile
People might have multiple interests
Unable to exploit quality judgments of other users

» Recommendations for new users

How to build a user profile?

3. DRI YEHERE SRR R DR

WA H :

LHAAWTE 20

2. IRRGMIEHE. AEE. F. MAP F#RE, NMTHRE
[R] Bk P IR 2R A [B] 2

3. fElH=RSI

4.tf-idf. RIK

5.K-means & & — 2, FHIEH.

6.normal... cut 1. 2+ 3+ 4. 5. 6

7.8/ IR r 3R



Web Information Processing and Applications

P W )
(e~
#Instructor
Jin Pei—Quan (&3EH0) Xu Lin-Li U&EMFD
Email: jpg@ustc. edu. cn Email: 1inlixu@ustc. edu. cn

#Teaching Assistants

M, Ph.D. student 7K, Master Student
Phone: 13485728758 Phone: 13865979122
Email: 1insh@mail. ustc. edu. cn Email:

yyb2012@maiul. ustc. edu. cn
Room: 1610, B seim ik vutk Room: 1610, R} SEdntk itk

$Lectures
Time: Class 6 to 8
Classroom: 3C221 (West Campus)

$Textbook
W. Bruce Croft, Donald Melzler, Trvor Strohman, Search Engines:
Information Retrieval in Practice, Pearson Press, 2010

(PRl XIBE, &5 B, RS [FRARSE, HUBCY R,
2012)

Soumen Chakrabarti, Mining the web: discovering knowledge from hypertext

data, A FGHIEHA HY i, 2009
Anand Rajaraman, Jeffrey David Ullman. X 1%, Mining of Massive


http://staff.ustc.edu.cn/~jpq
http://staff.ustc.edu.cn/~linlixu/
mailto:jpq@ustc.edu.cn
mailto:linlixu@ustc.edu.cn
mailto:linsh@mail.ustc.edu.cn
mailto:yyb2012@maiul.ustc.edu.cn

Datasets. A FGHIE HE H R AL, 2012

$References

Christopher D. Manning, Prabhakar Raghavanm, Hinrich Schuze, An
Introduction to Information Retrieval, Cambridge University Press, 2008
(FP3ChR: R &, F AR TE, NRBESH TR, 2010)

Ricardo Baeza-Yates, Berthier Ribeiro-Neto, Modern Informatio Retrieval,
Addison Wesley Longman Publishing Co. Inc., 1999

Bing Liu, Web Data Mining (2nd Edition), Springer, 2011

Some state-of-the-art papers from SIGIR, CIKM, WWW, etc.

$Assignments

Some homework assignments. POLICY:: all assignments should be
completed and submitted in one week, i.e. before the beginning of
next class. Late assignment submissions will be penalized 20%

points.

“#Examination

One final test, scheduled to be taken at the end of the course.

$Grading

Homework: 20%

Lab: 20% [Lab #1 Description. ME%Lab #2 Description. Lab time:
18:30-21:30, Tuesday, start from 8 October. Lab site: 517, E3 Building]
Final: 60%
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