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CCU 101 i m] i L 2R () A b il RST B AL R 48 240, Pk 28 1) A bs il RS ]
T EPbRic P A BI0EE (I, b id IR RS G PR ENEE )  Ebrid HE R
ARG R MERE ML 518, 116 T MU ZREE A i AL bric » AEMbRic & 2ESS 102 F1 4y
K515 114 ERAE BRI 25 K 2-4 I 4HH AR

[0025]  AWkRic R A28 102 28 Bl AL bR c LA 2% 104 B T-2E sufaet (0 A b 11— A
B MEL PR IO RUFE R R ZE R . AP I 2 104 AP AR ICHE IR (consensus)
51 128, A2k ic LI 5 158 128 Bl 2 A AE Wb 0 I A2 U AE 2 A g e AE b i
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VIbric e £E 5% 126 2 P IX L8 K A WbR i 25 4 I — AN B PR RE B T BOR 3, JF it i
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PR AFEIAEFEEE 10, test 308, WAL FELE 10. test 308 K G INZAEHELE 10. train
304 H AR AT AR R A0 S T B » AR AR A5 A AN [R]95 N BRAS [R) S 58 BRI RE AR
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APIEE R R IE AR IAZE . 5 G, FEE T 9w A 1) RNA 43 1] AL HE AN [R] #8181 BY %
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At R R 2 42 T TR 22 10 o A0 LAt S g o, B50 TiA BE 5 | 4 110 25 AR B R I BibR 2F
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P AR B ML A AT RE . IIZRER SRR A 42 v B (A &0
[0 RS IF HonT B AH R AN R RS o 78R8 S v, 250808 sk 225 |48 110 n]7Eds 28R
o3 BN ZRATINRER B 2 T 2 57— 4B AR o TR RS0 St b, 20 YA B 5 14 110
AILEAT Tk — P A 2 2 i AR B R R0/ BRI AR B 25 57— A Bl 2 40l o

[0033] A3, ARG E I IR LRI RAET 1. DK 312, 53K

9
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114 BT 2R B0HE 4 T0. train 304 F19l| ? F2E4E cl. train 306 ZE R EE — 2R A rf
314, KW 207" THIREP W ITTREN I K515 114 v 750 38 312 4 FHAE— PPk
Z R CANRIALES 2 S B, RS E AR T SCHE I EALEOR, Zetth A0 70 M BoR, BE AL AR
MRAEAR, k S4BT AB JE BEA, I 5 /> — A AR (A5 fe /> — 3 b5 B M )l 43 7 e AR AH
SEEMEAR ), BRI HE A, BT 4 4 1 AR, 8 T P S 1B AR DL 4/ i+
A () {1, Tibshirani, Hastle, Narasimhan F1 Chu 7F “Diagnosis of multiple cancer
types by shrunken centroids of gene expression, "PNAS, v. 99, n. 10, 2002 = BTk
(1)) o VFZIXBEARTIER R gttt 50K, ARG Ze M A0 70 A SCHE ) &AL BEATL
£ Pk (Breiman, Machine Learning, 45(1) :5-32(2001)) . k & 4B T 4B J& (Bishop, Neural
Networks for Pattern Recognition, ed.O.U.Press, 1995) . 1k H /> — 3 H| 51 4> 7 1
PAMR (Tibshirani 28 A, Proc Natl Acad Sci USA, 99 (10) :6567-6572(2002)) #HXf MW ]
1da, svm, randomForest, knn, pls. 1da fl pamr, 432R5]% 114 n]7E0 88 312 s —r2k
R rf 314 [ERELEAT AR T

[0034]  {ELER 316 1, 732K 515 114 @ik (BB 312 ALAERGHT ) 25— 70 2R48% rf 314 Y
TR ZAE 4 10. test 308 KA A I KX 73 2 predel. test 318. 73385 % 114
AR IR 316 HOR AU K 5328 predel. test 318 fEAEEAFfifiAs T o

[0035] 7R U 320 H7, 73 2K 515 114 A H Il Zh 204 % T0. train 304, ZAZHRAR 4R AL
A2 correctedData BEAT, %A R FIE T 4570 22 4E cl. train 306 A 25045 42
T0. train 304, U 310 ARH 5 F A 73 85 15 114 A A7Ad BIAFEAdi 2% T I 22720 R (K )1 255K
PEAE T0. train. 2322, {EFLESTINTT Ay, 73285158 114 752058 320 AL PAT IR 2E #4045 i 22
RAEFCA a0, AR w] 30 i AR TR A — AR BEE AR 1) 0 BB 2 th R R i
AR T O TN A EE 5 10. train304 (7T ERAEMAEIE S 10. train 30483
H,

[0036]  — A~ H A4 1y 1] 21 rbools £ AR K T T AS [R50 1 A0 ke I R B 4R
T0. train 304 TR E TH 0. WERIIZEIRLE 10. train 304 PAFAE n DNEHRFEAR, 3 H
AR RERT p M EHBE (B, RoR p MAFZEREFIRIEAKF ), WA xij R
INEARFEA A 1 N4 B o WRINZR3 24 el train 308 IR K AR 7328, W4 Ck
KRR kP nk MERERG . 515 114 7528 k BITULREE i MrEirE N

— Xjj

[o0s7] Xy =

{1y
e 4

jeC, nk
[0038] J%EHTJ%% SR AL R L AT

X,
[0039] L= Z -
K (2)

[0040] 7325515 114 P SR EE 1 DM s E N

10
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— A
[o41] X, = E =

= L :

[0042]  7p2R515E 114 Bt n] $AATAZ #, Pk A8 et 5 7% i by 1 3045 i) 22 R 21
ZAWEEE 10. train 304 RN ITTRPHS 1 &H -

[0043] A —_— —,—X-f_i.c . (4)

[0044]  {ERLLLSI 7 A, 780 3R 320 HAT R H ARG S FS% AKX 1-4 #iR
BIANFE IR Bl BER  BY ) I AR 460 (4 21 A sl AT A 2R P s FE 2 E AR e
[0045]  TEZD IR 324, 43R5 % 114 AR Hu I £0 P8 42 T0. test 308, [ A 29 £ ¥ 4
T0. test 308 [JAZ #t correctedData 5 2 B 320 4k v A 21 I 5204 & T0. train 304 [
AR AR [A], H 2 A A AZ TG TO. test 308 Fll predel. test 318 MIE TO. train 304 Fil
predel. train 314 NI 40, Wi )I 24w 4 10. train 304 RS IR 320 A4
AN TN EARAE T0. train 304 43 RETUL TR BT H 224 25 I A, WA 2L
PEE 10. test 308 TR AEA IR 324 AL FEAE XS T IR EAR £E 10. test 308 [ 7025/ i
OIFERHEARX 45 HEME A PR 324 AR R L 7328515 114 A B i 1 )
20 A IR EE 25 TO. test. 2326,
[0046]  7EAHR 327, 43285145 114 g AT S 1 B2 G55 T Lo Wi, Wi 3ky|
B 114 BRELIEAT P IR 328, Hrh 43 2R 51 8 114 4 FH 2220 kKN 25454 4 T0. train. 2322 A1
iy REE cl. train 306 SRAEREE 02585 rf2329, 1 L% 518 332 H 5% 518 336
TR 1 AT AL 2 S R A AT 4 3 FH DAAE D 3R 328 AL sy o4 o 38 — 70 34k r£2329 1] LA
59— of 314 HAARIZEEL (Fltn, #4 SWM 432848 ) 8 B ARIZEEL,
[0047]  FEAIR 331, 7328518 114 BBHIATH S 1, R 4kaLiaAT DIk 333, Horh 42K 5|
B4 B KA v02329 N B (70 2KR5 15 114 72 PR 324 £ ) S8 4 (i A%k
PEAE T0. test. 2326, AUR 333 % H 2 FH T4 ¥ B3R £ T0. test. 2326 [T 4 2
(1184 predel. test. 23300 232855 114 nlREAZ TN 1) 50 2% HH B B R e 46 FTEN 4% A7
it e A& S 25 5 2851 38 114 A S o — A& ERSE 100 PR SN AT f] Hofh 5 4%
[0048] IR 332, 5515 114 e (GBI 316 AR ) TR 73 28 4E predcl. test
318 I (AU 328 AbHE sty ) PN (K] 43 K4 predel. test. 2330 )43 K A2 B AF R 2
o A ST K 3 A — 30 CRI, 6 TR 3R 4R 10, test 308 R MR FEAS, %5085
FEA T TIN5 S AE P AN PO 1 2 2R B8R 2 (R AR R ), W73 285 138 114 1847 B0 5% 338 It
T )53 254 predel. test. 2330 (25 [E]HL, T 53 224E predcl. test 318) 1AM EHRE
£ T0. test 308 [ImA K,
[0049] 4 H 7 25 5| % 114 78 7 225048 4 predel. test 318 Fl 43 22 24 45 4E predcl.
test. 2330 Z [AJR A HIZ= 50, W20 2K 5188 114 FAT R0 334 IF ] (SPR 324 (AR b ik
(1)) AR IR AR £ TO. test. 2326 [FE B HIMAREI A 10 test 308 HISEHATAF BT
B &5, MAEE L T0. test 308 H AT 442 # (KA ZL#5 4E T0. test. 2326 KIfH. 432K5]
B4 AT RIP IR 336 FFH (DI 328 AbAR R ) TN ) 325 4R predel. test. 2330 [F{E
Bt (IR 316 AbAE i) TN 28284 predel. test 318 [RZERTAEAE I . &5 5%, Tl
11
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B4 2R4E predel. test 318 HAAG T 70 2R 4E predel. test. 2330 HI{H .

[0050]  — HJURELHHLE T0. test 308 MIE AL A FH 48240 #e ¥y A £ 4 £E 0. test. 2326
(A HEAT T 5 30 IF HL W %) 43 25 4 predel. test 318 k% ) FH FLI (1) 43 25 4 predcl.
test. 2330 PELEAT 7 58T, 20 285188 114 BRI B0 58 324 LLAT BT 0748 #5410 72
B2 5 1% 114 (L2538 332) 52 TN )73 2 2 100 ANAFAE 2 5 o

[0051]  Zr2RASPEREME LS 188 116 W FH A3 K Pk BEJE R 0 T I 3 AL B 5g 45 1 43 2K 5 |
B4 PR ERA KR AERELSTER T, e R B BERER. MR Bk ]
A5 TR P S0 g DA 2R 0 A0 T BT AR 5. AEAS IS A 8 R IVE FR I 0, MERE R
i A] PR A IE R

[0052] A< BH K520 7 KT EFRHA R T A& WA SCATR I — e AR R 58 07
TEFIVHEAURR 77 i DL AL & TR A — DB MWL (B, THEHL LA ) 51
SCHTIR A E ML P A I o AN SCHTR I 7772 0] UL B B AE RN B R R E A
HHE RGP — D ERE MO PEAT BT R LI . KR 2R RGen] i seIF HJble
M — AN ERE AR AT AR/ B A B A e 255, AR AN PR T4 EriEss ()
g, RURE I, Jege ) B, Rk, I, R AR ), A2 NI E RGP — e E
M M B IER

[0053] || 4 ZiEWAdE FH THATSH K 1-3 HER AL B HL BRI ] 1 I B 40 100 [HIER 4
HRAE— D R R IHE R . R 45 100 (K38 0F AP (0 B — AN AT e — AN 2 MR R
400 PSR . FEFELLTT I, AN IR R PE TR AL B AR — AN R A 400 o TR
SR 7 AR AR AT s A U R A 400 SR ST

[0054]  PFEE A 400 A& B /b—ANEGER O BT / i E 2 410 R G725 2
= NERENEAAT % . RAEAEEAFER D —NREHIAFEAT 25 (RAM) 402 F1 %2 /b
— AR (ROM) 4040 X EETTIF AR 5 S b B 5T (CPU) 406 T8 A5 LA ) 1 551
25 400 FOERVE . THEIE A 400 W LALLF 2 ANFD7 ECE . 4040, v A 400 7] L2 LG T)
ST SN BGE VE AR, TR 4% 400 [IhBE ] AT AEZ DN HHL AR A b i
S 400 AL B AT BR324 X 0 3 VP HER Al R AR I — S e 4
EE A B, TR 400 28 EH Y 4% B AR Ml ) 25 B LA R 2% 2 SR Bt

[0055]  THARLI & 400 T 40 B Ao A X A0, A IO 2 R A 3 234 B A 23 I B T R
Hopsrp, FEMeIX R R UPAT SR AR PRI AR IT A A 5l 8 8 s AL B A R R G AT i e
FE1Z 7 1, IX 28 8 e A — AN 2 B S 10 BT 408 it B s g s sion 0 (kR
H) S BRI (5 S g 2y oo AR S oAb IR 45 2%« 25 7 i sl R P o S LR LAt A G B 45 10
TR BEELAREun A5 0] B R/ A EERE ), B AERE R 3. &P
TAEPRSCT LU R G —3 5, S EAPE T LK SAPLSAS™ ATP #5255 ™. GSM i TCP/
P,

[0056]  CPU 406 £ & ab¥ds (41— A E MEGMAL IS ) Fl—A B Z A4 P R 4b
S (A T A CPU 406 F1E TAE Vs RIS AP RIALBEES ) o CPU 406 518 {7 42 1 #2.G 408
g N / Sy A2 410 34, Hidh CPU 406 @it / %y I8 410 58 AR 5%
5 P 2 B A 2 R A e A RS . R B O 0 408 AN / S A IS 410 W]
A0FE FH T [R5 460 G LAt AR RS L IR 45 #5508 7 #5112 AN IBE R 1E . I IEE I

12
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P& TR LB AW AT R IE o AH IR, IRV 2 R4 7 AR AT ek, W] S bk K
A5y AT AR, I HLU AT B SRPAT 5 T BR CUER N U 2% 2 (R PR3 B I

[0057]  CPU 406 & 550HR A7 it e 48 T8 A o BB A7 i T &5 TR HE I S 6 B0CK R R A7 it 2 1 1
YA, I HAA el ARG RAM 402, ROM 404 (AR OK 235 « 7 400 22 R 1 6 B sloht 4 5k
IXF#R. CPU 406 FIEHRAT il e 2 %% H mT LA 5e 47 F B AN AL A T B3 % Y
B W] A A SO R, BT IR 15U i USB s 1 B AT o 1 HLR S (R e 4
DA 1o 289 R 205 R 28 S A R ML s A R ABL ) TE 2k 50 e A TRl i (1 41 o 48 2t CPU
406 7] 8 FIEME #E HRIT 408 R BHAR . CPU 406 AL & P AT — i 2 A
R E AL FE T BE

[0058]  HHRAF A B AN ml (74 (1) THE A 400 PIIRIER S 412 5 (11) & TRIFIXH
IR I R GR35, B B S MR &1 %F CPU 406 PEAR IR (K403, k18 S CPU 406 [{)— k£
AN 414 CHlan, vH AR PR B EAUREF 0 B (L11) T4 SR AF AR 7 i 2
KIE B RS TAEEE B (—DEEAY) BARE 416 3w, (—AEEA) HdR
VAR FE A7 S B0 R R T 1) SCRRABE TR P 5030 )2

[0059]  #EAEZR % 412 FUN A 414 W] 4 UG A0 He 48 1« AE G 12 RN 2 (A% A7 i, JF ol
BLFE VS HFR AR . 27 HE 2 T4 A BRI A7 fi 15 % B EATL AT 1240 J5, 4340 A ROM
404 B RAM 402 B2EX B AL BELE 1 EA7 AR 1 o BARIBATRE P 948 2 /7 7I1ME 153 CPU 406
PHAT AR SIS [ Ak B 20 BRI, (LA Rl A 288 W B mT AR B &5 6 FH 1 S A O B I A B 1 £
TR M. Bk, #R M RE M EA R TR AT — R e A A .

[0060] A3 (¥ T SEAURR AR AT A6 (1 DABAAT 5 AR SOl IR 85\ VP 2 R G K1 —
ANEEZAN IS . FEFIE T AR IRE RS 412 85 PR T A G o b 38 22 N /
By AR A 410 SHENLANE B (1, AR R A B VSRR SR ) AR i
S URBN A" 2 RIIFE T otk

[0061] F NI A T EHUE P b et . TH AR A U n# JfiE
TTEVHNLARSE L, AF S AN ARG LR LS EN— Pl AP BR . A
SCAE FH BIAE “TH AU A T FR R B S 5 ) T ST 4% 400 FIADEERS (BIARSCHTIR 1%
AT A AL FE RS ) $E4E TR A IALEAT BT AR A T A In] SR EL 2 FiE 2,
BFAEARFR T B S RMEA TR RN TR B 5 JME A ol AL 45 6 RE B e 4%, Bl
WA 2 R AR . 2 RN B FE B BN A EUAF it #s (DRAM) , 18 A Rl B
1EAt2s o 5 W S TSN A S 56 e R AL L B VB A R AT AR LA R A i
CD-ROM. DVD ATl HAt e A 5 T FL - 485 AT HoAth 2 FLIE 2/ 5. RAM. PROM,
EPROM 5%, EEPROM ( H i] $#¢[ n] 2R 2 LU A7 fiti 25 ) FLASH-EEPROM . ATAn] JLAAF it 05 7 B Bk
F T BT AT e At R B A B

[0062] FF—NEEZANTREAI—ANBEAFHIZER] CPU 406 ( BIARSC T IR B A% A ]
b AL EESS ) DAMRIEATIN P B SR BT AL A BT, B, 84 ] St Ak T 8
RN CRRHD) R o IRV ENT DG e 2 a8 e M 3h S 7 a4 h I RE g LUK
Y 4 | L 200 2k i k3 B R 50 FH R AR TR 4 T PR TR 2Rk R I ¥R A TR 400 (491 AR
G525 ) AHb () I A 1A 1T DAEAH Y. IR 8 15 2R % b B BB R s B T A A I R S e
24 b R RS EAREE B EAE MRS, b AL TS A EAF A RIS AT R A Pk,

13
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F A7 A TR 2 AR AL B AR I8 AT 2 AT B JE APt e e it ds e 5340, Fa 2 WIE N
L L B0 M5 5 20 A v g e, b L R EOGME 5 R AR B R 2R AL E BRI
210 BRI B s PR K

[0063] 7R

[0064] DL/ JF 204 5 /2 M Gene Expression Omnibus (GEO) (http://www. ncbi.nlm.
nih. gov/geo/) FE N

[0065] a.GSE10106 (www. ncbi.nlm. nih. gov/geo/query/acc. cgi ? acc = GSE10106)

[0066] b.GSE10135 (www. ncbi.nlm. nih. gov/geo/query/acc. cgi ? acc = GSE10135)
[0067] c.GSE11906 (www. ncbi.nlm. nih. gov/geo/query/acc. cgi ? acc = GSE1 1906)
[0068] d.GSE11952 (www. ncbi.nlm. nih. gov/geo/query/acc. cgi ? acc = GSE1 1952)
[0069] e.GSE13933 (www. ncbi.nlm. nih. gov/geo/query/acc. cgi ? acc = GSE13933)
[0070] f.GSE 19407 (www. ncbi. nlm. nih. gov/geo/query/acc. cgi ? acc = GSE 19407)
[0071]  g.GSE19667 (www. ncbi.nlm. nih. gov/geo/query/acc. cgi ? acc = GSE19667)
[0072]  h. GSE20257 (www. ncbi.nlm. nih. gov/geo/query/acc. cgi ? acc = GSE20257)

[0073]  i.GSE5058 (www. nchi.nlm. nih. gov/geo/query/acc. cgi ? acc = GSE5058)
[0074]  j.GSE7832 (www. nchi.nlm. nih. gov/geo/query/acc. cgi ? acc = GSE7832)
[0075] k. GSE8545 (www. nchi. nlm. nih. gov/geo/query/acc. cgi ? acc = GSE8545).
[0076] VIl %k ¥ 48 % A7 T Affymetrix °F & (HGU-133+2) . o %038 X 1 B T RQR
Development Core Team, 2007) H [ Bioconductor (Gentleman, 2004) K] affy 44
(Gautier, 2004) [#] ReadAffy pRELIEHL, Jf H 5t R X FE 45 IR - 42 Bl RNA BEA ] () H
affy f3[¥] AffyRNAdeg B4 ) \NUSE F1 RLE &l (FIH affyPLM p& %% (Brettschneider, 2008))
FokSE MA (RLE) B A UINZRECE SRR AR T o e 2 G 2 ) B (B AR e R el R h R
(AL A8 A germa 53 (Wu, 2004) SRRV IE I BT 42 RS 2 B A . N ZRERFTEAS 732K
& M TR S 16 GEO 250408 2 1) R VAR I SO 3RAS 1 B A HE HAA A T 233 A
(28 /1~ COPD FEASHN 205 MEHIFEA ) 1) 54675 NEREF I FERI R L FERE . 115 21
AL, COPD FEA AL 22 AN TR KT, DAAEE R4 £ i 26 [l Il I FR I 61/662812 IR (K] Duel
Ensemble J7VEM N Z AT 34T 224 4~ COPD 4% . MR ALE 205 M5 HHIAT 224 4~ COPD i A
(R4 IR 4, A 409 AR IR JR R85 44 # 3 57 850 /> i3k whill (e 72 BE AL 1r) £ e i
Ho. HEPAFEHB D EERELLT R A :1da, svm, randomForest, knn, pls. 1da Fl1 pamr.
R KIEAIR B Ay 5000 I FREHE 4R P 128 SCIRAIE AL 3 A 1) Mat thew ARG ZR %L (MCC)
HIHERA BE 53 A A 0. 743 F110. 87, YIZRHdn 4 b M ZE R 25 44 A 8o T8 5. B
5 A A, FER R B IZATAL T L. A BB T BEARAE R M LUK s Y, (2 K] 5
(R 2 B 4 SR 6 2 A A st COPD 504 A0 A I s HH o DR B e AR BBE Y 7
(Genelogic) FRTFHIA 2 TT HIE £, £045 16 MEHIFEAT 24 4~ COPD HEA . AN A K
B IR A AR 8 7535, Dual Ensemble AR a5 R 25 44 IERAHB IO 3L 40 AMFEASH ) 29 A
FEA . HERRE A 0. 725,MCC 4 0. 527, {F 16 MEHIFEA, LRI 4 IEfRHL B0 T 15 ME
Sy, ME RN 1 1 /NMEN COPD. £E 24 A4~ COPD FEAH, FE A ZE 44 IE AR I 7 14
AESA COPD FEAS, T AR HO TN T 10 AME A4

[0077]  ZR1M, SALERRHE P B 2 A4S0 2R 1 R EAT B 3 0 Hos RIEAIRE R 100 1Y

14
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TR R A B ANAR B VR, A TR S R 28 42 I E A B T 17 3 40 AMEEAS 1K) 30 AMFEA,
HERE N 0. 75,MCC 24 0. 533, 7E 16 PN ESHIFEA A, FERIZE 44 IERHB TN T 14 ME A3,
AR T 2 ™MMESS COPD. 7E 24 4 COPD FfACH, FERI 28 44 IE AL TN T 16 MMEA
COPD FEA, MAE IR HB T T 8 ME A sl

[0078]  HAR .55 e e /n ) L VR 7R IR T A% e BRI S B 7 2, R AR B RN 1A
IS BRI E AN T A T RS AR L (R0 1 2 R A R B AR R 5 o T R Al 4 1 5

15
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e
K~%% 304
R " rorain A
/“
Y ! 306
¢litrain /Z/
W 308
TO.test /Z/ ’
310
4 /311 cl.test #
i=1 :
. e 314
ARF—2%E :/ ; /L/
rf = classifier (T0.train, cl.train)
3 r . 318
ﬂ:‘i{im P (T(].test; rf);;tv]% predcl.iest JU
F— R of B2 M RKE /

-~ 320
r

y
THA A 322
correctedData(T0.train, cl.train) —————-7/ TO.train.2 4//--/
% E 4% TO.train

K 3,5 1 I
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324 326
O
> A& T0.test TO.test.2 /
correctedData(T0.test; predel, test )| ‘
327
g >
x - 328 329
¥ - '
ERF=SEE f/ 3
rf2 = classifier (T0.train.2, ¢l.train)
i v 331
& i =il
I 333 /.”330
' & P (T0.test.2; rf2) :
Ly R A R F TOtest.2 -————————7/ predcl.test.2 /
4R TR
332
predel, test & predel, test.2
ZA £
3 %
334 l -338
l /‘ v H f" ) [330
. #r i TO.test
X B TO.test= T0.test.2 r S 3 —7[ predel.test /
Hak
336 ‘
I 4
o *
& ¥ predcl.test = predcl.test.2 I

K 3,5 2 T
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