ERRRSHIEEZTE

s2RRS5HIEZIE

FERE > R AEAR B R B N
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IREAE

’ f—ilﬁ 41l ) Information Retrieval(IR): MK 1EIE
P A2 IR RS ntonm GBRRYE) WES (B
+ SR3E U I AMERC R eqr A B ) R R A S
- SBAE ROIMEARS LG BERER (BEEIH) BT

- 5% MER MR RS

- H67E fu R IIPEY

« BT FH R M E TR

- i8E MR pEAY

- O F TR F @R A R A

e KBS (Data Mining) MAEH. T
» AL LIRS e, ARER. SR, BENLRYSE
- #1122 Webi & PR A #iES, REpESEESM. A

- 135 ZHRE BRER (TELETEER, EXERESANE
o FE14%s HoAR R FH &4 SRR YT FE
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EpE SRS EREPRINFE

o FORE Il S SR e TE R T
o IR 1A T - SRS RE R
« AP A
- R R S ME T
- IRF TR PETE L& 5
o FORE A R T AL S I

- TEHFE RS
- JEHE RGA I D4
- R A AT
- Bl UV R T8 SRS




B R SHIRSIE AT

1a)IR-3F45EfEC>CCT

- C : MXN B 1] Ti- A% [
- CCT M Hi s X ?

SE184 T L CT6*5
C—[? ; (18-12) w9 9 > .
R ALE R SRSHTERE | AT HIER (T, % ¢ R — M-SR g 2 8 2o
SEREN , CCTRB% EMTERAA 2 SRR g %
CCT 7B, HAHATFRHIFS N MAN R I ) — 4>, CCT ?
FIEE AT S S oeER 2 R I AR I LI O H . (8|~ o = = ©
C5*6 ,_.-.:(:.:1 L I I I
di dy dy dy d5 ds| || oo oo
ship 1 0 1 0 0 O
boat 0 1 0 0 0 O GZI° e e =
ocean 11 0 0 0 O glo o o = o
voyage |1 0O O 1 1 O
trip o 0 0 1 0 1 RNe e e e
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18)IR-3 FHEEPEC>CTC

JBE 186 BE CRAM-EIMERE  BACHRTENEYRMTA?

- C : MXN B 1] Ti- A% [

C 6*5

o

g

o

isod
169750

9360V

qitt

ah hohohoh

ah

0
[

T'CTCEI‘J%}E%?X?

CTC AW, FUAHAT R FI AR BINAS SRS
M. CCTHIABER ST (7. 45 HII 76 2925
R A SRS 5 88 SO B R R T B

C5*6
di dy d3 dy ds dg
ship 1 0 1 0 0 O
boat o 1.0 0 0 O
ocean 11 0 0 0 0
voyage |1 0 O 1 1 O
trip o 0 0 1 0 1
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eI -3 A5 1T (tFEfEC>CCT. C'C
1R I -3 A E (tf-idf)kEPEC—> CCT. CTC
- L7

o AR I AR [R) SRS b R BB 77 A

o AR T TRRT A T TS <t [ 2R 11

187 ©

ra

A
\

0 2 1
c={0 3 0l (18-14)
21 0

LA —MAm-ARER | EREA R SB2RmWmE | RLAEM 1 £ &2 FHR 20, m
FEICHY 3 FEER 1)K, & o AR AN AM &S AR A TR — SCRE PIXT RIAY T

CCT& L E=MRIN 7 in I A1) 1 2 (B8] B9 K EXFE S
CTCRILEMI T XASFE 2 BB K EXIEE
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INGE: JRIR- SRS AERE

- C : MXN H1 0 - SC RS %6 [
- CHAE— %1 By [ £ 2 (AR R o (g — /1)
s YA EWBER RN E, MHRENRER “FRE”

- A=CTC
o AR I R 5] SEBLG SCRY
- A=CCT

« AR BT A SORY S B A SORS A AR [ 1R U 2 B
» TR T-SC A T () FEFC>CCT. CTC
« A - SRS AL 2 (tf-id P FEEC> CCT. CTC
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EpE SRS EREPRINFE

o FORE Il S SR e TE R T
o R 1A T - SRS FE R
o MR A
- R R S ME T
- IRF TR PETE L& 5
o FERE i BT AL SE I

- TEHFE RS
- JEHE RGA I D4
- R A AT
- Bl UV R T8 SRS
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R E AL

FHEESYFHERE

AC AH—1MXN B, HP R8N oRmawbede et mlk
IR (rank) ZZRMETIRAVIT (B F%EEH, KFiEArank(C)<
min{M,N}. — P EEXT A2k Loz 9FHIr X J7 FERERR 9 XT
(% (diagonal matrix) , ERIEETHI AL FIEZ TR
o W EIRGHARE EFIr DNuEA L, WRRZ Ar 4Efrm fE (
identity matrix) , 1c NI,

XTTFMXMITREC RAEEIMEx , WieCx = Ax WA #FR A
BEC HIHFAE{E (eigenvalues) . C HIFEERAE KNSR £ &
rank(C). XTT4FIE EA, Wi/ ECx = AxBIMEIEE ) &=x Froy HAT
FFRAE &= Cright eigenvector) o X W B KA AE AR FRIAF1IE 7] S AR FR
N (principal eigenvector) . [ERE, FEFEC B FE
= (left eigenvectors) &2y’ C = Ay’ AWML =y
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2% MR AL
KA IE(E

2 RCx = WAL S K (C — ALy)x = 0, XA FRONERE T
£ (characteristic equation) , AJ PLIE I R EX AN T7 #2K 15 250
SERHFIE(E . RIE, CHURMEERELZ HHRE |(C— AL =0 1Y

fift, Horp|S|FRRE JTRES 147430 (determinant)

[(C=Aly)| =0 %*AUK?'U/E%H’JMM%WEQFE, A HE
REZAMMR, KER W2 EC KR EE. BMEC AT
TUER AR KA, A A X B AE(E % AT A] e 2 AL

XTFXSFR Csymmetric) FEFES, AN FEIRFIEAE AT N R 7] &
Z A& 1EAZ 1) Corthogonal) o F#b, UNERS & SEXTRRFERE, AR
2T A R AE 1 AR A S

~\

\ |
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R M B E AL
[o)= A] RAEAFFIERIERIZ %2R &

30 0 0
%%%E3$S=<O 20 o>, RBHE, HMPRERFZES, JFHE
0 0 1

A3 NAEFFFEME =30 0,=20 MA,=1, ‘AN R FRFE A &

1 0 0
gl x;=(0),x%=(1],x3=10]-
0 0 1

2
I SR — =, Wy = <4>, B ] LR vRR S 1=
6

2
MHEFEREIEH S, mAf: v= ( ) = 2%, +4%; + 6X3
6
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R M B E AL
[o)= A] RAEAFFIERIERIZ %2R &

HiEsarEs = (2 7). # BRI RS A1 |-

O]

DUAS 2| —IXTHE (2-0)2=1=0, XX R AR AT LIS 224N KF

AEEM=32 A=, AT BRI E ey = ( 1)%[172(_11

—a
Y
o

)%1

M. BHEAERE A, W05 = (2), BRI RR R

3

S HILMEHER AT S, WAl o = (2) = 2.5% -

0.5%; .
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NG s ML

- FRECy Ny FEHP IR TR AR AR T SERR
» rank(C)< min{M,N}

¢ 7?'3¢C|\/|><M
SRR = WAAYTC = AT ML =y .
AR E A B W ECK = A [IMZ4EIEE [q =X .

15
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EpE SRS EREPRINFE

« H B A3l S B TE SR 5
o R 1A T - SRS FE R
« AP A
- R iR SV E T
- IRF TR PETE L& 5
o FERE i BT AL SE I

- HEFERS
- HEAE R GLH)
- W R G FEATT A
- Bl UV 15 SRS
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yEl ey
FIRERY ST AR

- B R&ES iE (matrix decomposition)

R3S E 2y (R A hSEL L APS AP LY A

» ST B IR ZEAS TR 1 0 i 7

- SETH 18-1 CGEFEMAILETE) AS M XML TR, FHE
ﬁmﬁ%ﬁ%%%%ﬁﬁi %ZﬁE~A%ﬁ%%=s

- Hrb, U WEE—FIEES FAHER &, A SIS EE MR
/INHEF I A B

o SEXTHR T BB o9 i 7 32

- EH18-2 (MBS AL ERD) (BES & P MX MBS R
[, FHEFAMNERME T RIEHER &, BAFE T — 5
ﬂ%ﬁﬁﬂ%”ﬁ% S = QAQT,

- Hrp R 5E—FIER S B HAHIERS HIH—4k CRATKFE) (1)
REAE B A%N%ﬁ%,ﬁﬁﬁﬁﬁﬁimﬁﬁﬁmsm~
MFIEE. Ao, BHTQAESLMEM, Frblf: Q=QT.

17
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il a it
MXN %Ef&ECo i, M+AN
2 EMXN FEFEC, U Z2—TMXM BFERE, Hi
— A2 FECCT B IEACHRFIEFI =, TINXN HEEV
PR — PR 2 HPECTC W IEACRHIE R =, X HECTE
C HIFE B R
- SEFH18-3 21 ZM XN FFEC RE, B4 C AN
TR ERESH (SVD) : C=UXVT, H
- 1. CCT HUHFHEAE Ay, Ay, A, T CTC ML ;
2. XFI<i<r, 4o =, HHAL>A. M X NRIJE
BES 2T ii=o;, FHrPl<i<r, WX FHARITEI N0,
o; B FEC 17T 7+ SHER NS

.....

{8 Csingular value) SR e
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- 5 EM X N BFIHEMEC M EEE Lk, FRATAE T —
%5%7 sE TR BIM XN RIHEREC,, 815 I PR 2
X=C—-C, HIFE%L (Frobenlus Norm, 3% KEJgH

SERAS) Eﬁ/J\ B =0 E7/)
XF\]fixr

-, X WFEHEE 7 C, MC 28] £ FFEE .
FATHY E*TET%?U*/\%E@C , =H 15X ZE Tl
/M, [FIR LR ] C, E’ﬁﬁiT =T ke WHRr ZC
Rk, AAIREIRC, c:, I i SEN =Y (e SR s

0. Mk tor NI ZES, RATFKC, MITHOEIL (low-
rank approximation) FER% .
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SVD BT FREIR

- JEATIN R =D AR

- (1) 457%EC, ti&SVD g, &

- (2) FEZX A 26 _br-k Ay

JHZC — UZVT;

FEENO, BRI,

- (3) THH.C, = U VT {ENC HIEIT

T I w2 UKk MEFEILR,

FITLAC, HIRkAN =

Tko RFIXE/NRFALAE B0 R AR Jﬁ):l?l‘uﬁ\

A SER R, Hnh s iz AR 2T

Eckart & Young 454 E’JEEEJ%%%IF&MI] R FESET
— NN Rk B9%ERE, ERIFSEHUIREH D

21
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Lb—-—---—-—l—-—-—n——-i—‘-—-

A 24*24 image Rank 3 approximation Rank 5 approximation
~ 7 -
J1 1

v
A= [ wy v UE | Ug+l  ccc Um } Ok —Tk—

http://iwww.math.umn.edu/~lerman/math5467/svd.pdf
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375 entries in the matrix

£ é.—‘-u rt 111 11111111111
SVD =1 |25 -T1E 1 111 11111111111
J — R 1 111 11111111111

1 111 11111111111

* I i 11111111 1111111

an array of 15*25 black or white pixels A
1 1 000O0CO0CO0DDO0ODO0OGO0OO0DO0T11

1 1 0000O0CO0DO0ODO0OGO0OOO0T11

1 1 0001111100011

1 1 0001111100011

0'1:14.72 1 1 0001111100011

1 1 0001111100011

02—5.22 M={f1 1 0001111100011

1 1 0001111100011

03—3-31 1 1 0001111100011

1 1 0001111100011

1 1 0001111100011

I 1 1 000O0O0CO0DDOTOGO0OOTO0T11

1 1 000O0CO0CO0DDO0ODO0OGO0OO0DO0T11

1 1 0000O0CO0DO0ODO0OGO0OOO0T11

1 111 11111111111

1 111 11111111111

1 111 11111111111

1 111 11111111111

Lt 111 11111111111

represent the data in a more ¢ mpel:t form
M=u,0, v," + U,0, V," + U305 V3"

This means that we have three vectors v;, each of which has 15 entries, three
vectors u;, each of which has 25 entries, and three singular values o;. This implies
that we may represent the matrix using only 123 numbers rather than the 375 that
appear in the matrix. In this way, the singular value decomposition discovers the
redundancy in the matrix and provides a format for eliminating it.

http://lwww.ams.org/samplings/feature-column/fcarc-svd
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SVDRTEf& XM
Noisy image Improved image
o, = 14.15
0, = 4.67
o, = 3.00
o,=0.21
os = 0.19
0,5 = 0.05

— T T T
M=u,0, V,' +U,0,V, + U303V,

http://lwww.ams.org/samplings/feature-column/fcarc-svd
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C = u z VT

X:C_Ck XF\]ZZXIJE
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Wie: MFEREZISKE

matrix = tensor

Oooaoay

—Hisk=E
([=15)
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718 : Tucker decomposition
LT
B
5
X ~ A
Tucker#)19664F X & H1 5 {/\%E@JTTucker I XN — 1=

Bk &, HTucker/y i vl LAE 2], =N K
mode_t 1] K] 155 FERR ﬁ?ﬁiﬁ!/ﬁmodeiﬂﬁﬁﬁﬁlﬁﬁﬁmﬂz

Jil a7,

A

TR —MZIK = B

I Tucker 23 iR X FR N EFTPCA, = rSVDEE,
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EpE SRS EREPRINFE

« H B A3l S B TE SR 5
o R 1A T - SRS FE R
« AP A
- R R S ME T
- IRFHTFEPETE R 5
o FERE i BT AL SE I

- HEFERS
- HEAE R GLH)
- W R G FEATT A
- Bl UV 15 SRS
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188 2 IR F ZE O VR

TABLE 1. Sample term by document matrix.’

Access Document Retrieval Information Theory Database [ndexing Computer REL MATCH
Doc 1 X X X X X R
Doc 2 X* X x* M
Doc 3 X X* x* R M

“‘Query: “1DF in computer-based information look-up™

Term-DocumentFE [, AR 1% T H ILAE XTI 1 SCRY B, * 3R sz il I I AE 25 )

(Query)H, XM P4 NEi” IDF in computer-based information look up” K,

PAREEKRSEERERZPTIDF GECEMZ) MM, kiR ILEC RS, S
PE2 /1353 AL A AN, BRIE RO IR [E], T SO IAN B B A A 20 A 1Y) 9]
, R E . HIRAFHEES K, 19 faccess, retrieval, indexing,
databaseiX L& #i e A WA T2 =, Hretrievalfllook upse (R i o

MH P HIFARETE, SCRYLNAZAEA IR, MR Bl 1SR 2 EARE & A i
—idlinformation, {HICH2MIDFEUE BRR LK, ARZHFPFERCHE, A%
Wik [El. ML B #rml DR, EARRK RS, A& HEAE S SO LI R IR [B 25 FH -
, MBI R SCRE2HR B4 T . Xt F RN RS BE4 R &
2 A R R R BT B T B

Deerwester, S., Dumais, S. T., Furnas, G. W., Landauer, T. K., & Harshman, R.(1990).
Indexing By Latent Semantic Analysis. Journal of the American Society For Information Science, 41, 391-407. 10
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5| ANLSI B9 E /Y

LS (Latent Semantic Indexing)

: ﬁ 8] 278 7 10K A %Hi%ﬁi’]i@?}ﬁﬁi

A DORE B W) AN SO e 4 il [7) — 25 8] R e &, A] LI R 5%0A
UT“ %ﬁﬁi : ﬁ%ﬁzﬁ A HEI’JﬂIﬁﬁ?T [l AN

%/z?ﬁifiﬁﬁﬁ HH’J%/\%JJ@IEH@ *Xyﬂ (
synonymy) $H~ﬂy M. (polysemy) [r] &
- — X Z TR AP CEEdncar Flautomobile) HAA AH[F 1

& A AR R AN Bl HE 1 Wicar Flautomobile 1X 25 [H] X

| 2 [E I 2R, e e 7 s 4, A,
%%1’% ﬁ?%[?iar) %I[leéﬁd ](IEH%“%TE%;;FE léIa?Jton/iﬁobHE) EI’JPFEL

Ll q - dHT, st a4 T F P B BAEE pAEACUE .
g ﬁﬁ*ﬂ%)&i‘aﬁﬁz&%/ﬁﬂlﬁ _(dn charge) B2 3, I
CHEULE O, SRR R
III Y ’ = ’
char eﬂz?'FDsteed Jmfieefectrﬁc% E%)%LIEEPAJJS : Elé%%lfjaﬁﬂ
T l@' P VB S B DA T R 2 Ak 46 i) @ P 2 Ml 2
CE|C E’JLL&I%EH@%I]*’%‘%W“TH% B B FRZAEAERFERT KN : 40
RERIGZ B EGFMIEEIL, ABATEFRIK X B (1AL BRI
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B24E X 2R 5| LSI (Latent Semantic Indexing)
LSA(Latent Semantic Analysis)

-ﬂ*$mA%%&ﬁﬂﬁﬂﬁﬁﬁ£m%Aﬁﬁk

T, EIXMEFRE

FASBEEE LS

ﬁ%*A%%%mo

- [FAE, Ak n] DLBLGT B MR R R 2= 18], AT
a] DLES 287 1) 22 s SR AT B v ) A SO B AR ABURE T 5
o XA FEME R NLSI,

R DR T SO AR (AR A&
TS IREAT SRR AR
H Deerwester % A (1990)

, JEREIFH R G R LER
%JuBerry 25 N\ (1995).

Indexing by latent semantic analysis

S Deerwester, ST Dumais, GW Furnas... - Journal of the ..., 1990 - search.proquest.com
Indexing by Latent Semantic Analysis Scott Deerwester Center for Information and
Language Studies, University of Chicago, Chicago, IL 60637 Susan T. Dumais*, George W.
Furnas, and Thomas K. Landauer Bell Communications Research, 445 South St., ...

WSIFREL - 10732 B BB 106 MhiAE 51 (/17

Probabilistic latent semantic indexing
T Hofmann - Proceedings of the 22nd annual international ACM ..., 1999 - dl.acm.org

... Latent Semantic Analysis LSA 1 is an approach to automatic indexing and information
retrieval that attempts to overcome these problems by mapping documents as well as
terms to a representation in the so called |atent seman- tic space. ...

WSIFREL - 3897 1HXNE B 30 Mk 51 R
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fR1H1E X =5
LSI (Latent Semantic Indexing)

» B — AN SRS B SO SR UL, T - 3OAS A
fEC Wnf g F BT B A MT A, ERIRECH R
m%ﬁAﬁgﬁ,@wnzi%M§st\%7
f)iEC ) —/MEFREITC,, Hpkic/NF5EREC 5
GG IR ~¢b7ﬁﬁ%:1’l€‘é’um, SEIG ATk B EE AT AE

EJLA VI .

< IXHE,  BATTE AT LR 1A] I - SO R R TR AT AR A1)

Co AR N B Ta] TR R SO D BB 21— Nk 4
2%[8], CCTAICTC Mk A~ LHFIE A & G Rk
INGIESEAR D) 7@%%% =1H] ,

- T EVER A, ANEKBUE G, FEFEC, R —
MM X N BIFE




=R RRSHIEZTE

%1§IJ1 :
(A% 7

iﬂlﬁ—tﬁ%ﬁﬁiﬂ’asvma\ﬁ@
Z5|g]

) 18-4 ZEEM AWM R ¢ =

dl dg da d4 d5 dﬁ
ship 1 0 1 0 0 O
boat o 1 0 O 0 O
ocean 1 1 O 0 0 o0
voyage [1 0 O 1 1 0
trip o 0o 0 1 0 1
22:
216 0.00 0.00 0.00 0.00
0.00 159 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 000 0.00
TTE =
dq da ds dy ds ds
1} -162 -060 -—-044 -097 -0.70 -0.26
2| -046 -0.84 —0.30 1.00 0.35 0.65
3 0.00 0.00 0.00 0.00 0.00 0.00
4 0.00 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00 0.00

201944 H9H

33

REfE UR
1 2 3 4 5
ship “044 —030 057 058 025
boat -0.13 -033 -0.59 0.00 0.73
ocean —048 -0.51 -0.37 0.00 -0.61
voyage | —0.70 0.35 0.15 —-0.58 0.16
trip —0.26 0.65 —0.41 0.58 —-0.09
TREREL =
216 0.00 0.00 0.00 0.00
0.00 159 0.00 0.00 0.00
0.00 0.00 (1.28 | 0.00 0.00
0.00 0.00 0.00 [1.00| 0.00
0.00 0.00 0.00 0.00 [0.39
5ERE 1T
d da da dy ds de
1 -0.75 -0.28 -020 -045 -0.33 -0.12
2 -0.29 -0.53 -0.19 0.63 0.22 0.41
3 0.28 -0.75 045 -0.20 0.12 -0.33
4 0.00 0.00 0.58 0.00 -0.58 0.58
5 —-0.53 0.29 0.63 0.19 041 -0.22




LB R SHIRSIE AUlsEE 2

1 1RIR-SCAEEREFERISVD 4y iR
(AW 5 et 5]

M SVD 2 P S ERE ()R

d d> d3 dy ds de

1 -0.75 -0.28 -0.20 -045 -0.33 -0.12

2 | —029 —053 —019 063 022 041 i

7 B A 4EE S PR 12

B 18-3 184 IR LER() R 2 EpB RN TESE
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52 1RIR-SCAEEEFERISVD 4y iR
A INFERIHE

¢l Human machine interface for Lab ABC computer applications
c2: A survey of user opinion of computer system response time
cd: The EPS user interface management system
c4d: System and human system engineering testing of EPS
¢S Relation of user-perceived response time to crror measurement
ml: The generation of random, binary, unordered trees
m2: The intersection graph of paths in trees
m3: Graph minors 1V: Widths of rrees and well-quasi-ordering
m4: Graph minors: A survey JE 44 [ Term-DocumentsE [
2 \ /4 ,%
BEEE S Terms Documents

cl c2 3 cd 5 ml m2 m3 mé

human l 0 0 | 0 0 0 0 0

interface 1 0 1 0 0 0 0 0 0

computer 1 | 0 0 0 0 0 0 0

user 0 1 1 0 1 0 0 0 0

system g | 1 2 0 0 0 0 0

response 0 1 0 0 ! 0 0 0 0

time 0 1 0 0 | 0 0 0 0

EPS 0 0 1 L 0 0 0 0 0

survey 0 1 O 0 0 0 0 0 1

trees 0 0 0 0 0 1 \ 1 0

graph 0 0 G 0 0 0 l 1 |

Deerwester, S., Dumais, S. T., Furnas, G. W., Landauer, T. K., & Harj minors 0 0 0 0 0 0 0 | I

Indexing By Latent Semantic Analysis. Journal of the American Society+ormmormamormosreroor = oo

H
q
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%@JZ: 1A - S A FEFE ISV D 47
A INFERIHE

0.22 —0.11 0.29 —0.41 —0.11 —0.34 0.52 —0.06 —0.41 So =
% B Sol R AN 5748
0.24 0.04 -0.16 —0.59 —-0.11 —0.25 —0.30 0.06 0.49

0.40 0.06 —0.34 0.10 0.33 038 000 000 0.0l
0.64 —0.17 036 0.33 —-0.16 —0.21 —0.17 0.03 0.27
0.27 Q.11 —0.43 007 0.08 —0.17 0.28 -0.02 —0.05
0.27 0.11 —0.43 0.07 0.08 —0.17 0.28 —0.02 —0.05
0.30 -0.14 033 0.19 011 027 003 -0.02 —0.17
0.21 0.27 —0.18 —-0.03 —0.54 0.08 —0.47 -0.04 —0.58
0.01 049 0.23 003 0.5 —039 —0.29 0.25 —0.23
0.04 0.62 022 0.00 -0.07 0.11 0.16 —0.68 0.23
0.03 045 0.14 —0.01 —0.30 028 034 068 0.18

Ty =

2.35
1.64
1.50
1.31
0.85
0.56
0.36

. T 0.20 —0.06 0.11 —0.95 0.05 —0.08 0.18 —0.01 —0.06
C —UZV 0.61 0.17 —0.50 —0.03 —-0.21 —0.26 —0.43 0.05 0.24
0.46 —0.03 021 0.04 038 072 —-024 0.01 0.02
0.54 -0.23 0.57 0.27 -0.21 -0.37 0.26 —0.02 —~0.08
X:TOSODO 0.28 0.11 -0.51 0.5 033 0.03 0.67 —0.06 —0.26

0.00 0.19 0.10 0.02 039 —0.30 -0.3¢4 0.45 —0.62
001 044 019 002 035 -0.21 —-0.15 -0.76 0.02
0.02 062 025 001 015 000 025 045 052
0.08 0.53 0.08 —0.03 ~0.60 0.36 —0.04 —0.07 —0.45

VZW-V-WXN

Deerwester, S., Dumais, S. T., Furnas, G. W., Landauer, T. K., & Harshman, R.tt596):
Indexing By Latent Semantic Analysis. Journal of the American Society For Information Science, 41, 391-407. 10
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52 1RI- S AERERE RIS VD 7 i
AZIHERICHE: FRIESVDLE R EHIANX

3

r— Y — X human-Cg{Eﬂ\jO , RINC2H A4 human
d @ 3 o 5 oml om w3 mel A, {HZXHhuman-C2740.40, 3K Hhuman#i

human 1 @ o t o o o o o C2HEHRKR, AAaWE? FNC2: Asurvey

interface |1 rFo 0o 0o 0 0 0 of user opinion of computer system response time

computer 11 0 0 0 0 0o 0 0 e "= YN

ser o 1 1 o 1 o o o o AL Eruser LA, AlThumansg T fl1A], #human-

system o 1 1 2 0o o0 0 0 0O C2HMEM IR S T .

response 0 1 0 0 ! 0 0 0 0 - Uy ~

time 0 1 0 0 1 0 0 0 0 {7LIJ< LEJHJSOD/‘J J:l'_?'(j(wg/l\@#{fltg*@ D/JX

£PS o ¢ 1 1t o0 0 0 0 n

survey 0 1 0 0 0 0 0 0 f _

trees O 0 0o 0o 0o 1 L [

graph 0 0 0 0 0 0 I 1 0.16 0.38 0.47 0.18 —0.05 —0.12 —-0.16 —0.09

minors 0 0 0 0] 0 0 0 l

0.14 037 033 040 0.16 —0.03 —0.07 —-0.10 —0.04
JE 46 ) Term-Document A5 4 X 0.15 051 036 041 024 002 006 009 0.12
0.26 0.8 0.61 070 039 003 008 0.12 0.19
045 1.23 1.05 127 0.56 -0.07 -0.15 -0.21 —0.05
¢.16 0.58 038 042 0.28 006 0.13 0.19 0.22
0.16 0.58 038 042 028 006 0.13 019 022
0.22 055 051 063 024 -0.07 -0.14 -0.20 —0.11
0.10 053 023 0.21 027 014 031 044 042
-0.06 0.23 —0.14 -0.27 0.14 024 055 077 0.66
—0.06 034 -0.15 =030 020 031 69 098 0.85
Deerwester, S., Dumais, S. T., Furnas, G. W., Landauer, T. K., & Harishman -y §#0).0.25 =0.10 =0.21 015 0.22 0.50 0.71 0.62

Indexing By Latent Semantic Analysis. Journal of the American Society Ear Information Science, 41, 391-407.10
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~I3: CHE-IRIIREFESVD 7 i
1A SRR R

A AR 2 AE BTN KERE, =/ NEFEAN S, 4 R A
itz o EEandts b pg ] A B RE R O Al — > — 8 0 3R A — B BAEFEX,
— N —EFEL—EHHHEB, M—D— R TRIFEREY . X =R
FITeR B BUNER AL LS, NG R =TF 02 —. MM
MR EA D=1 EEmH L .

1,000,000 * 500,000 1,000,000 " 100

SEAEMEE RGBS L. B AMEREX T TR R R B A
) —Z5], KA R e E R X I h G AMA G M (EE
M), BB G . 5 —ANEREY h i — 53R A — FE 3
—RVUE, HPEANTERRRE S PSR, P

BN % R ISR AN LB Z (A A SR ME . R, 3041 X B0 SE AR PR AT
AT — VRS BB AR, TR TR AT DA B 52 5 T 30 SCAR] 4 KR S 2 1 432
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53: 1RIR-3SCHEREESVD 4y i
AL, SCFHRYER L

Y
Index Words Titles o TR N RN B S, AR R A AR IR
TS | o, R AR 4 S
dads 1 1 H—AT 5 A w e mE R — S R E R, ok
dummies 1 1 f@%g‘o
et T R RRE IR AR IR
investing| 1 | 111111111 B G2— KM FIR) 5 UibookAZ0. 15X W A%
markef 1] | 1 FHILRI2YK, investing & 0.74%) B 1 3RS Y
h ARREE TOIK, rich/&0.36%T M SCAS A L 131K
stock| 1 1] _ 1 o hFEFAEH B ATRASE R I
_ vael | | [1]1 [ ] A, e, T6/20.49, HIL 154

i, T25£0.22, HIL T 2404,

book 0.15-0.27]0.04
dads 0.24/0.38 |-0.03
dummies|0.13{-0.17]0.07
estate |0.18|0.19 |0.45

investing|0.74-0.21]0.21 |*I=—>—1-—0.35 0.22{0.34 [0.26 [0.22 0.49 [0.28[0.29 |0.44
market |0.18/-0.30]-0.28| - ;' o0 -0.32]-0.15]-0.46]-0.24-0.14/0.55 [0.07]-0.31/0.44
real  [0.18/0.19(0.45 —1 -0.41|0.14 [-0.16/0.25 [0.22 [-0.51[0.55/0.00 [0.34

rich 0.36|0.59 |-0.34
stock 0.25|-0.42|-0.28
value [0.12)-0.14(0.23 http://www.cnblogs.com/liangflying/archive/2012/09/25/2701148.htm|
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0.6

XY Plot of Words and Titles

o’
o 45 5 T RALA 75 57 g s
=AU 24E (Z R 234E . o
value
R | HRE AT N oo
EJ: , ﬁf u//fﬂE':%UE Igl . R investing 2
5 Jnm:.k-l:lummir|=_-5
E 0.0} g
E .dads.
= RE
=0.2
.'stuck J'rlarket
nch.l
-0.4 ol ide |
book 0.15-0.27(0.04 o 5
dads 0.24{0.38 [-0.09 o6

dummies|0.131-0.1710.07 0.6 -0.4 -0.2 - 00 0.2 0.4 0.6
Dimension 2
estate |[0.18/0.19 |0.45

investing|0.74{-0.21(0.21 |* 0 el *(0.35 |0.22 |0.34 |0.26 |0.22 [0.49 |0.28/0.29 |0.44
market |0.18}-0.30[-0.28 0 D- > 00 -0.32|-0.15/-0.46|-0.24(-0.14/0.55 |0.07|-0.31|0.44
real 0.18/0.19 |0.45 ' -0.41|0.14 |-0.16(0.25 [0.22 |-0.51|0.55/0.00 |0.34

rich 0.36/0.59 |-0.34
stock  |0.25-0.42|-0.28
value |0.12/-0.14/0.23
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Scott Deerwester (born 1956) is one of the

IJ\_Q_I:l:l:: LSI / LDA inventors of latent semantic analysis. He

was a member of the faculty of the Colgate
University, University of Chicago and the

o TR - SC RS [ Hong Kong University of Science and

e — X %A (synonymy) [v1) F Technology. He has been resident in Hong

e ESY (p0|ysemy) ) Kong_ sin_ce 1991, Whe_re he has beer_l
working in the humanitarian sector in recent

o B TE YR T years.
- LSI (Latent Semantic Indexing)
- LDA (Latent Semantic Analysis)

o SCRY AN TR B 5 B IX MR R R 7 25 (8]

R T SCRS AR R AR AR IR I 5 IRBEAT SRR TAER
Deerwester ¢ N (1990) , J5RIAMHIRLE R IIZRIA S IBerr
SN (1995) . Dumais (1993) % Dumais (1995) 428 1 i
II7ETREC ERysels, HERERM, 2RI ELSI
gﬁim%%mmﬁzﬁaﬁz%% R R R AR T
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EpE SRS EREPRINFE

o FORE Il S SR e TE R T
o R 1A T - SRS FE R
o 2 MEAREL A
- FFE i SR PE T
- IRFHIRE M TE LR T
« FERE S A T B LS IR

- HEFERS
- HEAE R GLH)
- W R G FEATT A
- Bl UV 15 SRS
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S A5-1a) KB %

H —/\j(%EIQFA7€iEEﬂLL_ [EWEK: IaﬂlﬂiﬂLﬁﬂ R R

XA, BEATH N OCE, B AR A
A= all djj  4diN

M=1,000,000, N=500,000. %47, 5 jHHIILHR, 7L
55 MNEFESS | R SCE R HIInBGES (tkan, TF/IDF). 1X
MEEAEE K, A—a Akl a7, BT mE.



ERRRSHIEEZTE

201944 H9H 44

AT AT R TR R E D #E
 DULERR I ME— L, AR BT P ST AT 7 7

A

ET.
- AT

Eori. IXET, ZRPEMECHRIF2 M, Ry
FIFFIEE 5, PANEUE T S A SR st g .

- AR KIS RN, A ES AR T, (B
Google -5 7 MapReduce 25 347 HE M T E, {HZH
TA R E D R ETRA S T2 5, BI{E7E Google
LT B AT TH R B AR R . D il
, Google [ 15K 2 B s A0 LA A A T AR I Az 52 2]

e ORI T A
HH B — ek

Google A [ X}

Ho AT EIER, BNy

R (LR
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EpE SRS EREPRINFE

« H B A3l S B TE SR 5
o R 1A T - SRS FE R
« AP A
- R R S ME T
- IRF TR PETE L& 5
o FERE i BT AL SE I

- HEFERS
- HEAE R G
- W R G FEATT A
- Bl UV 15 SRS
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e

W, Peanrs b BB R BN o S SN K E s

HEAT A5, DA E 1 PP fhi
T RGO T B R 5 L
Ko LIPS ER, L
SRE g, MR RGN 1A, LR
IPRT . A7 R G P 2 1
. DU GBI PRI, R A
BN

AT KB HOE RGP
—. PMER BRI T N AR, 4
7t (IR ATk

http://www.ibm.com/developerworks/cn/views/web/libraryview.jsp

FEE R
ZIE AT BEY
NS

FHE 2R 5
1 1H

Ho}

)

HARTTRZ
A AT HoAt
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A BT 2R G

- LinkedIn <ﬁrﬁlikﬂﬁﬁ$i§cﬂ?%;£5> S RRAIEN, &
FREE M TAE, ARZOGEMATA, B BT aeEOS R A s

. LinkedIn i /i Apache Hadoop F4% & i HME 2 i e T AE .
» Amazon CIAT [1HL 7R3 553t i) (ST AR ROHERE . S 1%
KBNS i e, Amazon iR4E 2B T AR e LA

OISR mn (TEDY P AT Rl S R ap R 45D o Amazon Jy
AT N HE T?ﬂ PRV it B 7 s M E G € (item-to-item

collaborative filtering).

« Hulu C— P RARaet ) A8 F — P HERE 5| 22 1R 70 P ] ge /o Bl
N2 . EETEZE MY AR TR i B B U Y€ A Hadoop K
JEXT R E AR AL

- Netflix (— AT S AR AR MRS D 22— F B 1

- 2006 4, Netflix 2675 7 — k3222 LIS B K#E#F £ 48 Cinematch.
» Netflix3a 287 RHHESN 1 7 AR FN PV FO HEFE BOA R 7T
HAmFE A 1 HEE 91 22000 5 B3 Facebook. Twitter. Google.
MySpace. Last.fm. Del.icio.us. Pandora. Goodreads,

http://www.ibm.com/developerworks/cn/views/web/libraryview.jsp
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1 Z5|88 (Search Engine)
HiFF &% (Recommendation System)

MG BRI A BTG, R R A 2 P 3R BUE B A =
BFB B2 MR a0, FFEHA TR0 W]
i, EERIIZRMRNERE, HP WaeisEal ) A S gk
FRHIAIWT 2 S T P &K 2810, B RS (E B2
ZI, e RA AR A AR 11 AN A D o

1E3)
R % >

PIE B 7
HE2 B 2 1 #5zh

2 1K

http://blog.csdn.net/cserchen/article/details/50422553
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PrEmR & INAIEEZHE=2E (KDD-CUP)
KDD: Knowledge Discovery and Data Mining

- I HACM HIBE 1298 L FiR KB 24 (SIGKDD) F 7}
- KDD Cup 2019: Auto-ML
- KDD Cup 2018: A5z %4f Tl
- KDD Cup 2017(Fif #): Highway Tollgates Traffic Flow Prediction
- KDD Cup 2016 (1#%x): Whose papers are accepted the most
- KDD Cup 2015 (3% fE28) : Predicting dropouts in MOOC
- KDD Cup 2014 (DonorsChoose) : Predicting Excitement at DonorsChoose
- KDD Cup 2013 (1#%x): Determine whether an author has written a given paper
- KDD Cup 2012(fi%R) _
- TracklfF:55: #LAZMIZ A EACHER: RS

- Track2{E55: MR H RAMPTCR & 7 B i s AU BN B o=
. KDD Cup 2011(% %) - XTI EEE R
C TrackLfT%: 5 Fl G5l ZXRAE

o Track2{E55: RAE RGPS
- KDD Cup 2010 (Rifif FE A B K 2)
- ARIEE RS S RGO A Z MR HH &, ﬂé%ﬁ{m%iiﬂz R 2R RS -
. KDD Cup 2009 (72 [F H/5 Orange)
o ARE L E S IS E R DB T A AR JE I RO AR, S
. KDD Cup 2008(Pt1 ] 1 £JT) : Breast cancer
- KDD-Cup 2007(Netflix) : Consumer recommendations
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2014 KDD Cup (DonorsChoose)
Predicting Excitement at DonorsChoose.org

The 2014 KDD Cup asks participants to help DonorsChoose.org identify
projects that are exceptionally exciting to the business, at the time of posting.
While all projects on the site fulfill some kind of need, certain projects have a
quality above and beyond what is typical. By identifying and recommending
such projects early, they will improve funding outcomes, better the user
experience, and help more students receive the materials they need to learn.

\ b DonorsChoose.org Find a classroom to support About us Help

Support a classroom. Build a future.

Teachers all over the U.S. need your help to bring their classroom
dreams to life. Choose a project that inspires you and give
any amount.

http://www.donorschoose.org/
https://www.kaggle.com/c/kdd-cup-2014-predicting-excitement-at-donors-choose/
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2015 KDD Cup (2= 1E4)
Predicting dropouts in MOOC

» FEEEEANFE X+

O
BEERE & RENFRIKGEISER RIS,
E% TalEE  me w5 yER FER ATR i B B Q
RS
HEN SRR " e v ?
2, (e sl R VP
SO RIE=" W 2 e
@ B3 3T EHES" gyl (Y =
’ 3 GAE A I A s s'é(__:“ = '5.:’ AN _/_ &%
I SR EES FESEAALNKEE () SRS e
edX ¥E= @
T @ (=
L M- &
i TS 1)
! @,’ik .6“6' EJT. )
; T 1 2 N m
SER=T B IERR | llE BISRIC SHATAL STREE - NEMH RS
R liEstE HHTBIZE *
2 FETHE 132 7 FaTRE 8833 2 FEhe 201 edX &=

SRR 2R TR R A R TR SCMOOC CRIBE TR e 26 i fE, ]
A FE, T20134F10H10H ER G5

http://www.kddcup2015.com
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KDD Cup 2016 (fl%X)
Whose papers are accepted the most: towards measuring the impact of

research Institutions
https://kddcup2016.azurewebsites.net/

20164-KDD CupsefE@i H & “Em it &% : w5t
MLtsem JE &7 « HE 8 2 81T LR = A [F] 4 1
MG =W, ZFEINME L 7P R = RN 2 (Microsoft
Academic Graph) #i#s 5 HAR LR, T4 FAE X
Se 2 E AN RN R RIS SCE AR . S5 mAE,
A KDD CuphE s e 18 Lb FR 45 R 2 B H2H F S 385 HA
FE 2 W BSOS EUE N, 23 FEE D H e
PN B3, X AE bS8 55 A A = A Pk -
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KDD Cup 2017 https://tianchi.aliyun.com/

KDD CUP

X
(-] AlibabaCloud

Highway Tollgates Traffic Flow Prediction: Travel Time & Traffic
\Volume Prediction

U B BT B2 N TR RRETAEAC I U SE i ) = 2 —, R4k
T2 Ty S AN E TOUIN Sy T % 1 Ak sl P 9t R AT AT S (]
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K D D C u p20 1 71jt Hi % https://www.leiphone.com/news/201708/wej6EvvxqR58YrK5.html

Travel Time Prediction

Volume Prediction

HE sES R EEARIE HE SAN SFEEIgIo
Convolution Microsoft Convolution Microsoft
FEENAE ITAS Black-Swan JDDOg
— AN S HIPR AT A BB Sk IF =2 (guazi.com
4 Pseudo_Code_vol2 # = BRI AT 4 —ANmES P N
5 EEWOIE F R 5 =R, .. 2HES
6 nplus % = TH Ty e 6 Xxia9s Ibr
7 INNOVA-TSN 4 Innova-tsn 7 Mult-taskS& ICFRSITCE
8 ips ips BEBIAAT 8 Why jd.com
9 BRI R s 2901 7$8ﬂq‘g& 17 E %@3 }=' KDD
10 FEE P ERASE WA@H&j{H/\*Ulf TOAIT
11 EUSKOTALDEA # UCM EX EiAj t’?ﬁ %k“'
Convolution & BIRAEKDD Cup
o e e 01T A
13 InfiniteWing ShvaNve 13 T FNo000000 # IEFRE RS
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KDD Cup 2018 https://biendata.com/competition/kdd_2018/

e ALt AR A Ik £2017-201 84K R BRI
A E IR, DLACARS T A R s, TR k48
/NI G RE 35k S IPM2.5, PM10FIO3MIRE, LAAE Sk
130 L FIPM2 5 FTIPMI0ORIR S, T4 1 5 AR SR 1 SE I 28
AT bee GES21 R TN 204 256 XU D .

KDD CUP 2018 7. =T K¥%, 475~ General Track. Last
Ten-Day Prediction Track LA & Second 24-Hour Prediction Track

, MANTRIGE B B 2 I 5 1) [ BA

FEWI, 2 (10,000354) « S REIA Haoran Jiang, Binli Luos b5
HS B K 2% Jindong Han, Juan Liu, Qiangian Zhang PPT

e JE 10K Lo ds —2542 (5,000554:) : filtikZhipeng Luo; dbHi K&
Jiangiang Huang; [l # 2 E Ke Hu

w22 —2542 (2,500554:) : ik Zhipeng Luo; dbRi k=
Jiangiang Huang; il # 2 . Ke Hu




EERERRSHIEEZE 201944H9H 56

KDD Cup 2019

KDD Cup 2019 =Tji B Kk#%5 . Auto-ML Track. Regular ML
Track & Humanity RL Track. AutoML (Automated/Automatic
Machine Learning, Hzlfl#s>)) BAEM7EAERAE LIL A
TG OL T A BRI S = R T TR I A 52 S 55k, 7EAI
AN ZFRITE LT, AutoML AT PAFEIRAITE H IS AE 30 B 7 K
H R o

a7, AIXKDD Cup AutoMLBk 5% 2% B [ N ALA 7] S8 Y5 =
FIp, I AutoMLATE AR ZAChalearnth 75, 9k
LEAR W E T LRI H—— & T 7 o0 R A2 i AutoML .
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AR & A EIZHEZ=E (KDD-CUP)
KDD: Knowledge Discovery and Data Mining

- KDD Cup 2006, data mining for medical diagnosis, specifically
Identifying pulmonary embolisms from three-dimensional computed
tomography data.

- KDD Cup 2005, Internet user search query classification.

- KDD Cup 2004, features tasks in particle physics and bioinformatics
evaluated on a variety of different measures.

- KDD Cup 2003, focuses on problems motivated by network mining
and the analysis of usage logs.

- KDD Cup 2002, focus: bioinformatics and text mining

- KDD Cup 2001, focus: bioinformatics and drug discovery.
- KDD Cup 2000, focus: web mining tasks.

- KDD Cup 1999, focus: intrusion detection and report

- KDD Cup 1998, focus: direct marketing, list with best donation
value; best report

- KDD Cup 1997, focus: predicting most likely donors for a charity

o7
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[

EELEmﬁEfiT- FIBE R, EE.EMET# %éﬂ.ﬁ)\’lﬁ & meaR S E iir_élﬂaaEEEEtﬁE =HIE
AN IF SR R 80 A
3c.tmall.com 2017-03 - BEBIE T

EprIDE MBI RS (KOD-CUP) EFZHACM MERERREMIDENEES (8]
GKDD ) EhMEiRZEMRMRAERMREE - HhKDDRET 2 EKnowledg...
KDD Cup$fi# KDD CupffiR#+i#3 KDD Cup[HEETFHE.

baike baidu.com/ « -

SIGKDD - KDD Cup
EEHRNRI R EE, Foh BiEtks
KDD Cup is the annual Data Mining and Knowledge Discovery competition organized by AC

M Special Interest Group on Knowledge Discovery and Data Mining, the ...

www_kdd org/lkdd-cup ~ - B EHEE - i

KDD CU PRE?H’?EEHm BEESs SR SRR

2014F6827H - T HFRERHIDEMANLEZESE T (KDD CUP)
s ERFERIFIRL 5518 T Track 130Track 28 HEREE » T2
FAFERF L. BRI+ T

www.donews.com/fit’2014. .. Vi-BEHEE

KDD CUP ﬁ'—ﬂ?ﬁl—l% -0

KDD201501T1 2 B2 M EHS 1 GH R R E M0 7521 B F ial F,
REEFES> T BMITEEHKOD CUP2015 FILHERE
—TEREDIN?EESEIRRRRL.

www.zhihu com/topic/19... Ve - BERREE

2009)KDD Cupf%E. EHEEFIwST - oA - BREal

201359850 - 2012/FK0D Cup Track 14155 35145 -tk 1k 38
FRH REERNE DR PE MY (User Profile) « SNSHZZER - 71
H 3 RISE R BIE 2090 F (retweet « comment « at)
www.dataguru_cn/articl... Vz - BEHEE

2017 kdd cupthZERs (5] kddcup 2017 faSE O

kdd cup 2018 kddcup 2017 task
kdd cupTiEE

IEHERELE

EEET HE BE-

libsvm

eI R TR IS ?
BEiaHEs - 400-800-8858
e baidu.com
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NG HEFRGEHIFGE

- 19964, YahooMuhiHEH T MHEAL N IMyYahoo, W] BAEVES —
MNIEXE PR RS .

- Amazonp¥ ik

- 20064F, Netflix Prize

- 2011 MR RS, BERMEG I S E. RG] EHS]
NSRBI ) R R ) DA N R T T

- ACM SIGIR H 2001248 17 R GuF viz e A AL 3t
- ACM RecSys (ACM Recommender Systems Conference)#fT-2007

=t )

- [H BRAR R AN E a2 98 35 2% (KDD-CUP)
- KDD: Knowledge Discovery and Data Mining
- KDD CUP 2011 : “FH RV T 7 A1« 0008 IR & S - PR
- KDD CUP 2012 : “fut{# A B ACHESRE 7 A1 “ U550 op B s e R T
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(Content-based Recommendation)

T HNAERIEE: TR E’Jﬁi'ﬁ%i"]i_“’ﬁ? A
o Blan, sborvERlEe A Dy e e s AL, b an A
F RIS 1 R A 1 2 AR X #%EI’JCF%‘"?E B SR o
r%lrilb@%? Linux 113 & 8L Al BeAE A B AF TR
HMEPED VT vke, ZRTARENEIETFERH LS
mauﬂ% DAAIHERERIARI N A (B 2% Linux B X =
A R TR HANER)  AfFaE AR
, ECE AR R A SR vk B B HR B YA

http://www.ibm.com/developerworks/cn/opensource/os-recommenderl/index.html
http://www.ibm.com/developerworks/cn/web/1103_zhaoct_recommstudy2/index.html
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