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2 HiolziA(double-strand DNA  tumor virus)2
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HPVel =R (type)= < 100 O Jo ol210 X2 EF
SEE HPVE 24 Y S Jis AT Ot D9
Z(high risk type)} M8 Z(low risk type)2 2 LIHCH
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2. HE & &g gilcls

HI 9E &g YHOZR AdaCost algorithm([3]8 M5}
ACH AdaCost= EcI0lY ZZE Y A6 |Idi 2

ERE A9 U8 MES= AdaBooste) 8 HEO|IC.
g o2lSe 810l LIEILE JUCH weak learner& £ naive
bayes classifier® AI5t ALt

lnp“t: ¢ S={($1, cltyl): (et (:am Crny ym)} :
T, € x,¢; € R*andy, € i— 1, +1}
* weak learning algorithm WeakLearn

¢ integer T specifying the number of iterations

Initialize D, (t) = ¢ /Y ¢, foralli.
=1

Fort=1,.. T
1. Call WeakLearn, providing it with the distribution D..
2. Get back a hypothesis h,: O - {-1, +1}.
3. Choose 0, € R and [1(i).
where (i) = (sign (yh (%)), &)
4. Update distribution Dx:
Doy (i) = 2l)ezp( —o yhi () 5())

Z,

where Zt is a normalization constant.
Ouput: the final hypothesis

flz) = Siyn(gatha (z))

& 1. AdaCost algorithm
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012 24 2e2A 2@ HI4A(Los Alamos National
Laboratory)lIAd  2HE HPV AHE CIOIEIHIOIA(HPY
Sequence Database)ti U= RASEE MSSIACHA4].
HPV M CIOIEIBIOI A= 1994, 1995, 1996 12l 1997
QA B NOR HPY EFQ SEN 420 &Y
o 23 COIEIE8 20tA FHelsh U, 18 2& 0l
CIOIEBIOI AR RE StE HPV OGIOIEIS OIOICH HPV
type 8001 CH3t GIEZM 22o OIOIEIE <definition>,
<source> 112112 <comment>2 Al 222 080N U
C. <definition>@ HPVS ER/Y RAEXN L0 het &
P ®, <source>= HPV DNA K|3IXS EXHE 12l
<comment>E= HPV 1S S4 1 &3 28 GOSN
FHgE FOHEO

<definition>

Human papillomavirus type 80 E6, E7, El, E2, E4, L2,
and L1 genes.

</definition>

<source>

Human papillomavirus type 80.

</source>

<comment>

The DNA genome of HPV80 (HPVI1S-related) was
isolated from histologically normal skin, cloned, and
sequenced. HPV80 is most simitar to HPV15, and
falls within one of the two major branches of
the Bl or Cutaneous/EV clade. The E7, El, and
E4 orfs, as well as the URR, of HPV15 and
HPV80 share sequence similarities higher than
90%, while in the usually more conservative L1
is only 87%. A
analysis  of

orf the nucleotide similanty
detailed sequence
HPV80 revealed features characteristic of a
truly cutaneous HPV type [362]. Notice in the
alignment below that HPV80 compares closely
to the cutaneous types HPV15 and HPV49 in
the important E7 functional regions CRI, pRb
binding and CR2. HPV 80 is distinctly
different the high-risk mucosal viruses
represented by HPV16. The locus as defined
by GenBank is HPVY15176.

</comment>
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AN ZUC HeLdE SHEID HA, 012 el2A =
2 ARANM UE HPV AZE CIOIEIHOIA 199743 Q¢
23 21t 2tE HI0IES <comment>& AIB8HH A,
HPV Q82 28 o8 ZU% HINE 4+ Y= X2 o
sEUCH

R HPY A€ CIOIEIHIONA 1997¥ Rou=0 2dt
2E JEOCR 242 HPVE 2ROIUCH SM, ot €1
I 8l 2 =3 ASE A2 HPVOIEZ,
HPVe %0 NI 2AHAE 220/H 1 182 HHER
P HABEZCR 2RGI/UCH MM, HPVE O8O0l It=2
AR AP DAEZ HPVE2 22dF A&t 1 089
A ERE DRAEZRZ ZRSIUC. GtXigez, Q&0
NS ASHE HPVOM, 08 MHE2: HEZE
=23 + 2= AEQ YHES Rt S¢E oIHY
<comment> £ES BLMA, 22U HAHEES EFRHIA
ct.

ABUAE HPV HIOIE & <comment> 828 ®AE O
Olel® & SAMZ 0IRBIAUCH. 2420 HPVE «f -idf a8
RAZR U= HEZ THEC (ridf OA M 40 LIEHLE
=220 w2 SXE N(w;, d; )2 LIEHHCH

N (w;,d) = tf, - logy-
fyEBM4O UEILHE w2 818 UEHHD n2 wot
HOT 39 LIEILIE 2M2 =8 20|80 HAENA
Porter's algorithm[5]122 S K& HOIE MHotl =&
B W SOl == 1,43400%0H 02422 2242 HPV Ol
OlEi= 1,434 X2 HE 2 HESHELL.
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ASECH 0l A#0ll A= contingency table method& Al

RI0A 28 4528 SFoIAC. Recall}t Precision2
Ct&3 20l Z2AEC0t.
recall = a_?_ i 100 %
precision = a—-_?_—b- - 100%
accuracy = '&TH%TE -100%

a, b c,ds E 101 B2 =0 UCH
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H 1. Contingency Table

Fs—score2| 2t2 0122 20| precisiondt recallg Zg
gt gtolCt.

Foo (5+1) - precision
: 3%« recall 4 precisiion

« recall

Bi= precision0il T8t recallel U2, AEUHAE 2% B

=12 AFRBIAL
4.2 A8 2
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(a) high : low = 0.1 : 0.9 (b) high : 10w = 0.5 : 0.5
i[ et P 1
;r" x:.::'*'l
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(c) high low O 8 0. 2
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AEHNAM CIOIEHEZ HPV SR 7448 & £ UAI| M2
0ll, 5-fold cross validation2 AI28& 2L},
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E0FACH el F-score 80l accuracy=2CH EH Ut
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