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KDD Cup 2001

Because of the rapid growth of interest in mining biclogical datakases, KOD Cup 2001 was
focused on data from genomics and drug design. Sufficient (yet concize) information was
provided so that detailed domain knowledge was not a recuirement for entry. A total of 136
groups participated to produce a total of 200 submitted predictions owver the 3 tasks: 114
for Thrombin, 41 for Function, and 45 for Localization

KDD Cup 2001 Winners

The KDD Cup summary presentation from KDD-2001 is available in powerpoint, postscript,
or pdf. Winners' presentations are available bslow

s Task 1, Thrombin: Jie Cheng (Canadian Imperial Bank of Commerce).
Presentation: powerpoint, postscript, pdf.

« Task 2, Function: Mark—A. Krogel (University of Magdeburg). Presentation:
powerpoint, postscript, pdf.

s Task 3, Localization: Hisashi Hayashi, Jun Sese, and Shinichi Morishita
(University of Tokyo). Presentation: powerpoint, postscript, pdf.

KDD Cup 2001 Honorable Mention

e Task 1, Thrombin: T. Silander (University of Helsinki)

e Task 2, Function: C. Lambert (Golden Helix); J. Sese, H. Havashi, and 5. Morishita
(University of Tokyol; D. Vogel and R. Srinivasan (AL Insight); S. Pocinki, R. Wilkinson,
and P. Gaffney (Lubrizol Corp)

e Taszk 3, Localization: M. Schonlau (RAND), W. DuMouchel, . Volinsky and C, Cortes
(AT&T); B. Frasca, Z. Zheng, R. Parskh, and R. Kohawi (Blus Martini)

« ACM SIGKDD I{E@:.‘/%ZI‘ KDD (Knowledge
Discovery and Data—mining) Cup. 199735*[')5%1%.

« 2001 X E{ZFHERE

HTHAUHHE.
o EN 200 F—LAHSN.

- FMEBHHEBIET—2(BEREHEHY) KNEE.

« DDOWVWCFABTANT —2(BEZREHELLZN )
N5z, BHEMOKBRFEE TIELL

0.7
0.6
0.5
0.4
0.3
0.2
0.1

Fraction of Entries by Task

Feature Selection
Decision Tree
Ensemble Classifier
Naive Bayes
k-Nearest Neighbor
Boosting

Neural Net
Association Rules
SVM

Bagging
Clustering

Feature Construction

Statistical

Logistic Regression

Bayesian Net

Genetic Programming

Decision Table

Linear Regression

OLAP

ILP

Cross Validation

0 Task 1
B Task 2
0O Task 3

A EHERAETA, FSY

H & Jie Cheng, Christos Hatzis, Hisashi Hayashi, Mark-
A. Krogel, Shinichi Morishita , David Page, and Jun Sese:
KDD Cup 2001 Report. ACM SIGKDD Explorations,
Volume 3, Issue 2, Janurary 2002, 47-64.



5 R 524835 (Classifier) DFR R 743

I

« REXR

* Boosting

* Support Vector Machine
* k-nearest neighbor

* Naive Bayes

« ZTa—JIRYET—Y
* Hidden Markov Model
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NP =l e8

NP & 8
ELLVDEINZHIETELREMET., FREHEF21—I2T TN
BRED YA XIZET 52 IAEXHE CErE G REH D
EREEFa1—IITobE BENELWLWIEZRTHIZELTL
N5#EE (Oracle, EVM BN EZLONDE, ZIEXFRITHELTND
HRETER, EVMIKEFLTIERENICENET D,
ERICIFEBBEDENENESZ S EITEHLL, TRTOREDOATREMS
WHBIZERLTHT(EDRTYTNFICTEZLGWEERMEELD).
ELWMEIZESN T,
[DXRHABEELTDRERNFET HH0EHIEINPRERE,
BELLTOIRMNDREARZFE RELTEZONNIL, ARMIEEHIT
5FfE (ZIRFFE) THIE TS HD T,
Bin Packing fE1#E£,NPfE &8,
BENDRTAEEV L TERTHELAIR, BHRDO YA XITHELT
WS ENEIBEARDHIZLLHI T 58 THETELHD T,
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Bin Packing [tz8
.|
» Bin Packing: RSAVIEDE# size(u) THHAERUDERS
 kBDERES U (iF1,... KNI T5H,

U
EHHELERSNEORY B OBHITHIMTESLSI1-

TTonsdn > {size(u)|lue U, } =B
— — 0 =5 >
L]
[ ]
[ ]
m .
19, 23. 32, 42. 50, 62, 77, | oo EEMCETE
#LLNZEARISNTULNS
88, 89. 105, 114, 123, 176 ML IRt
Evk: 50+62+89+123+176=500 )




NP

NP5t = %8

s E[ERE

NPREIRED UV ED T, WG AHNPRIEL S EAFFEOFHEZM TN
NPEERBEZHELZLICIFETE D,

FToHE HINPEEMEEN ZEXBE TRTOIOTHNIT(LMLEES
BELEELTE LGV REHMZRADOMERE) . £DF3ENPRHEIE
L ZEAKRE T EAT8E,

xADNPEEREIT Cook [Z&Y 1972F IR TRENT=,
TARTONPRIENZIEXFFHEOFR Can@mE XN FTE B ENEH
ZHIE T HEB(SATEES)INEIRBFETESSHIEZT R LT,

— JEREMF1—VTEBOEEESATICKYRIRTEDSLSICTI XK, FETIXEEHA
9 HEFRIMNGEL BIRNHDANIELUTDERDI17~44R—D %5 A TS,
Michael R. Garey and David S. Johnson: Computers and Intractability - A Guide
to the Theory of NP-Completeness (1979)

SAT ZZ B THDONPREIRE X ZfEZEIT/BETENIX. ZD X
ENPELRMREICES (WVEMNANPRIGES ZERBREIT X OFERIZR
ETEHMDT),

ZDESIZLT SAT LR DONPREBIEN S HATIN S,

{5l Bin Packing, TJXFOBHELL T DREARNEFEET 2N ED ]

ZIE B CTRITZESIZHRVDBBENZ N EE/S,
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NP Rl 2 [ =8

« NPRABEDELIZELWLWVINENZTHIE CESHREMRBEEIEIES
Uy, DWANVEANPREIREDL ZIER BRI D FRZMNTNIENPE
HEREEAECCEJIRBE TEDELVOHEZRRE D,

o ZERETOARMZ/INDREARERO L IEWSTRBFLRE-EIL.
BEAZTHET HREMBBTLHULA . NPEERIEETH S,

o HBELALR/NMNDIARMKENIL, NPEERIEIIRXMERIE
UTDRERNDFETSINENMIFESICHIETE, FED
NPREIEMNZIERX BRI OFERIZMNIT T, COxEL EEE <
ZEIZIFEETESAMNOTHD,

- NPEE£RBENPREEEEITERINSADT;EELTIELLY,
EIC NPEEERBEEZ = EIERED I LS NPHEREE 8
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L. Hyafil and R. L. Rivest: “Constructing Optimal Binary Decision Trees is NP-complete,”
Information Processing Letters, Vol. 5, No. 1, May 1976
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HP+#N=n n, m & test MFEIRIZIKTFLLE
#P = m LWNDTE#MEEZZ D, EIRLT-

test DNIRODLDIIEFHD x &y

1 0 T4
0
HP+#N=x| |#P+#N=n-x 4p—g 4p
_ _ 4N =3 4N =
#HP =y HP=m -y
(8, 8) (11, 8)
° (16, 8)
#P =4 #P
#N =4 #N
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/ T1
#P =73 #P
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ELa—FAEHLLE

y (m, m) \

(n, m)

o (x,y+A) >

]

o ( 9 >

X 'A ay) > 75'}

. ¥) (x+45y) E

l A

(v, 3-B) +

(n-m, 0) ;C

EFHIAELE @ (x,y) Dm=9 NEEH

o (x, y) & m/n=yx DEZER/ND

D, y) = O(x,y+A), O(x, ) = b (x-A,y) if mn<yk
d(x,y) = O, y-A), d(x,y) = & (x+A,y) if mmn>yk
A>0



FELO—RDEE  p=#P/#P +#N)
gLa—FDEIE 1-p

I hAE— ent(p) = - p log, p - (1-p) log, (1-p)
La—k24 n
ELa—FDEIE  py=m/n
ent(p,)
1 0

n=x Ny=n-x

p1=y/x pr,=(m-y)/(n-x)

ent(p,) ent(p,)

Entropy Gain / Information Gain
Ent(x, y) = ent(p,) - (n,/n) ent(p,) - (n,/n) ent(p,)




#P = 8 ent(8/16)

#N =8 =2 (- (1/2) log,(1/2))
=1
1 0
#P =3 #P =15
#N =5 #N =3
ent(3/8) ent(5/8) = ent(3/8)
= - (3/8)log,(3/8) - (5/8)log,(5/8)

=0.95444

Entropy Gain = ent(8/16) - (8/16)ent(3/8) - (8/16)ent(5/8)
=1-0.95444
=(0.04556



#P =8
4= g ent(8/16) = 1
1 0
#P =4 #P =4
#N =4 #N =4
ent(4/8) =1 ent(4/8) =1

Entropy Gain = ent(8/16) - (8/16)ent(4/8) - (8/16)ent(4/8)
=0
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Ent(Avli+(1-A)v2) = AEnt(vl)+ (1- A1) Ent(v2)
EX Y=
Ent( A vi+(1-A)v2 ) = max{Ent(vl), Ent(v2)}

(m, m) (n, m)

/ A

(X 'Aay) “—.7/ (V(”/m)aJ’)

(X, ) Ent(x,y) 5/ME
= max{ Ent (x -A, y), Ent (y(n/m), ,V) }
< Ent(x-A,y)

(n-m, 0) X
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