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~ % 2 % #(Colorectal Cancer, CRC) tefesk 1 38 ¥ &Lik yp 7 o i B 3 i & i Azin R o Ft o>
WY R FMaEOER 2 BEHARRRFEEATES T > AOBHOTEFR2M 62
RSP RRFAREN 2AEETREEREHDT L 2 R P wff T TR LR %
BLE B W BRI BB~ R oie R O A M IR R TR F R HT G R
FHEREFLSFTAT ST - Fl8 > SORFIGAFERFS MR RFL R e & BNFRRE 2 A
4
T R F R e Y R E e T o b TIRTRA F IR D TS Z Rk % T
20 ke M THFIRE LG kB R 1228 % o F A JEY @7 or AANE  BATHR
% (IBK) ~ KSTAR 2 2 RandonizableFilteredClassifier {-%f # #f(RandomForest);® » » 75 & ~ & &
BEARRIEFES o BHE % RandomTree st His 22 5 {HFena fgma - 29 > S - %5 P
5% #c > RandomTree #rr % 2 99.231%5 3 ° B3 % 'k F]F %% < - (Tumor Size) ; ™MA4g% 5 P
% #ic > RandomTree 7z 5 5. % 99.158% > 7 eh % ' ¥+ H_+ jisif % (Surgical Margins) ; 124§ & P
H%¥ 5 ¥ %2 7% > RandomTree ¥z 5 99.534%%. § » B & & chg g 715 8 < e i
MAFE P HRRHE G ¥ - KBl % > RandomTree #r i B 5 99.395% 0 F i B 'e FlF E AR
Al S MAFE PR G R REF RF 0 BF s A IBK (99.052%) 0 ¥ - % F]F 5
Ik AT S PR EC LG ¥ - K Z LT R - RandomTree ot § & B hE S 99.256% -
B gl A L% e Bl  FA5 - BERF DI A LR LR DR G TFF A L
% (Surgical Margins) {r*&%; + |- (Tumor Size) » ¥ 5d A&7 3 e K 1k 3% & & TRk %5 R

TR

R

4
EN
Y
S

S
>

3

ERlZER T TPl ih )

SRR G S e BRI Z S Bgs FI(Ong et al, 1997) 0 A sy ERA B - ¥ Lok
S T2 AR TINR A ER F,2016) o (o A HE SRl & 2 2 A plEge s R AQEZ A2
= RE LA R A B X T i ;O T RAT R “$ C IR F aE S0%:hum B T E KR
7= (Walker et al,, 2014) > 2@ Sk p 3 A0 REE N RSB AE > Rd W ERA
SRR W oA A R e 1T SR o TR AR AT A B E S RHERL AR - DT 5
10%; %= #5975 20% % % =895 35%¢ F1& 2 4% Fx 7~ (Leung and Liu, 2014) > #= % & 3
BAvip BAAF L& o 6 AN BN REPRFAUL > 27 vy BLEZ G - Ringsm o Flt &
Py e /I?cfi’ =V ?iﬁ%éﬂ?ﬁ’éfn 6> FRBFFIZZ2 A2 % - BFF o3 209 (1) = #(Age) (2)
S 3% iz (Primary Site) (3).2% 4] & (Histology) (4)12 & #5 (Behavior Code) (5)4 i+ (Differentiation) (6) &
% = -] (Tumor Size) (7) 32 4 ®| (Pathologic Stage Group) (8) + =8 4 (Surgical Margins) (9) =+ i+
(Surgical) (10) *z &+ (RT) (11) = sts= *c & (RT surgery) (12) % 3 /0% &2 > £ 14 5% "8 & (Sequence of
Locoregional Therapy and Systemic Therapy) (13) & % #] £ (Dose to CTV_H) (14) & % =< # (Num to
CTV_H) (15) #& 1 #| & (Dose to CTV_L) (16) #& i< =% #<(Num to CTV_L) (17) BMI (18) = 7 (Smoking) (19)
tk ¥u(Betel Nut) (20) #hiF(Drinking) » 8- H 3 Pt gre 515 ¢ > atie F LR FRF 2 A2
¥ e & Rk

LF R A F AR B o TR 4F S (Data Mining) $AEE S SRR L KA il 2 KE AT L G
BE B oo g chERFERA X fL2 S EE Y (Machine Learning) ﬁfu{“\xp’;ﬁ*“?q‘iﬁ PRl
o TS TN FROLETRY AT IE EAES FRNTREN DER T I T
ALIFs 2 2 i RS @ SR RPN PR O AR > B AFIRT 0 @ RN TR
FETH NG E SRR E LR FF 2B ORI o
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B IS RET S FEREEZ ARES T Ao AR S - ¥ Lars ¥l R
International Agency for Research on Cancer (IARC) & RTenF AL L3 8ar > * B 2 S A 23 T % =
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"EE ORI e R TR 0 A RATPREGEF D AN FF o IoREER
B (MPMNs) » — & £ FfF g 4 £ALPR AL o 58 B BHER L b By U
g5 B § b Ry R (Kaietal, 2012; Lietal, 2015) - - 4@ 2 0 5 3
IS A

RAATE R SRR SRR RESHFRADEL LT F 0L b DR RBEREDE
H(blde > = RZEFA0b 0 ~ B AP ECHILF ~ TR FR) RL P RFF iy
PER s e gr R g g B MR s (Sakellakis et al., 2014; Santangelo et al., 2015; Xu et
al., 2016) o = 4 5 3 1 B g i 40 5 1SR E o 345 Hewitt -+ Lois ¥ 5 4 (2006)% % R F &
¥ ¢ (Institute of Medicine)¥t % # 2 B i ent A pinER? FZ B E 4 URRET AT S
A B D 7—“?&5‘?&% BT T R s R B '18‘1‘#?’? 1+ & 147 % (MPMNSs) ek
ieRdndl o A FEF R EAORAL o Bp b 2 A EEE L D 1 d 2006 #(369.5 )+ 1 2010 #
(553.6 )=~ » & £ 4 1.5 i 02014 £ REIEE N F L SR FoR A N A B SR L N 100 &
e Wi F o B s (108 )2 3R (108 ) 0 R ARG PR(BA |) T URAR(06 ) ~ v s (40 i)
Poie A &7 R (39 ) FEUREGL ) > F K25 )~ K23 B) TR I 2018 # A F R A
JEH 3 8164 o
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LR FARFIALERG 2 EYE C BBEEISE S Y5 B (Corkum et al., 2013; Sun et al., 2014) -

F— s S AuE 105 4 v RE L4 (2000 & R HEE 4 ¢ )5 1979-2015 &

H aif XY s 2 a0} m*;?
I # s]:s‘. - b # 1@_ - B & * — T # *ﬁ" —
wp B, |® ; .| w |¥ 4@ L w |¥ ; L | ¥ 1; .
* ¢ e ¢ MR . s | T &
éc 7 it L % 3 it L ;ﬁt 3 it L iﬁft 3 i L
e > s .
@ x| % @ x| % @ || x| % e
& # # #*

1979(1,471|57.31|59|12.09|11.33| 377 |{59.23|59/3.16|2.90| 1,255 |54.11|57/10.09| 9.67 | 64 |56.95/58|0.51|0.49
1980(1,734(58.02|60/13.96|11.15| 478 |{59.60(603.87|3.07| 1,552 |55.14|57/12.20| 9.98 | 94 |56.32|57|0.75|0.60
1981/1,859(59.04|60/14.84|11.63| 503 {61.41|61/4.11|3.15| 1,550 |55.64|57|11.94| 9.70 | 104 |60.00/62|0.86|0.65
1982|1,706(59.79(61|13.17|11.15| 434 |{61.94|62/3.38|2.84| 1,528 |56.41|58|11.48| 9.99 | 107 |59.88|63|0.84|0.70
1983|1,985(59.54|61|14.92|11.15| 502 |{62.42|62/3.88|2.82| 1,652 |57.59|59/12.31| 9.28 | 115 |57.60/58|0.87|0.65
1984/1,940(60.61|62|14.18|10.66| 480 |{63.23|63/3.55|2.64| 1,819 {57.92|60/12.97| 9.99 | 148 |61.15/62|1.13|0.81
1985(2,095(61.14|62|14.92|10.80| 451 |{62.52|63/3.14|2.32| 1,929 |58.57|60|13.35| 9.94 | 155 |59.61|61|1.07|0.80
1986(2,026(60.9663|13.76|10.37| 502 |{62.33|63/3.43|2.57| 2,099 {58.94|60|14.12|10.74| 165 |62.55|63|1.14|0.84
1987|2,458(61.09(63|15.96|10.50| 516 |{63.25|64/3.41|2.20| 2,578 {59.34|61|16.58|11.01| 193 |60.22|61|1.23|0.82
1988|2,156(61.18|63|13.69| 9.50 | 502 {62.03|63/3.21|2.21| 2,461 {59.69|62|15.51|10.85| 204 |60.76|63|1.27|0.90
1989(2,495(62.05(65|15.54| 9.25 | 580 |{63.80|64/3.64|2.15| 2,935 {59.91|63|17.88|10.88| 261 |62.23|63|1.61|0.97
1990(2,194(62.36(65|13.09| 8.96 | 522 |62.12|63/3.12|2.13| 2,687 {60.64|63|16.00/10.97| 219 |62.23|64|1.33|0.89
1991|2,654(62.95(65|15.42| 8.79 | 622 |62.72|64/3.62|2.06| 3,473 {61.05|63|20.06|11.50| 297 |64.31|66|1.73|0.98
1992|2,785(62.65(65|15.52| 8.39 | 681 {63.35/65/3.84|2.05| 3,923 {61.53|63|21.85/11.81| 294 |63.87|66|1.67|0.89
1993|2,680(63.65(66|14.56| 7.77 | 673 {63.15|64/3.69|1.95| 4,220 |61.74|64|22.84|12.23| 422 |65.48|67|2.34|1.22
1994|2,581(63.73|66|13.59| 7.23 | 701 {63.90|65/3.74|1.96| 4,411 |62.50|65|23.17|12.36| 372 |64.27|66|1.99|1.04
1995(2,849|64.41|67|14.52| 7.59 | 723 |62.98|64|3.75|1.93| 4,483 |62.56|65|22.87|11.95| 397 |66.05|68|2.06|1.06
1996(3,077|64.78|67|15.26| 7.14 | 881 |63.56/64|4.49|2.04| 5,346 |63.40|66|26.69|12.40| 415 |65.77|67|2.09|0.96
1997/3,194|65.13|68|15.41| 6.77 | 895 |62.87|64/4.35/1.90| 5,845 |63.66|66|28.26|12.39| 478 |66.06/68|2.34|1.01
19983,291(65.55|68|15.43| 6.34 | 962 |62.63|64/4.52|1.85| 6,679 |63.74|66|31.34|12.86| 533 |65.79|67|2.53|1.03
1999(3,386|65.74|69|15.33| 6.01 |{1,009|61.69/63|4.58|1.79| 7,124 |64.16|66|32.42|12.64| 594 |67.68|69|2.73|1.05
2000|3,351|66.18|69|14.64| 5.69 |1,082|61.63|62|4.82|1.84| 7,668 64.53|67|33.88|13.02| 618 |68.25|70(2.76|1.05
2001|3,502|66.54|70(14.79| 5.82 |1,257|61.41|62|5.38|2.09| 7,640 64.88|67|32.56|12.69| 630 |67.38|69|2.69|1.05
2002 3,694 (66.76|70|15.12| 5.85 |1,310/60.83|61|5.47|2.08| 8,251 |65.12|68|34.07|13.07| 720 |67.06/68|3.00|1.14
20033,360(66.91|70|13.30| 5.30 |1,356/60.88|61|5.42|2.14| 8,391 |65.19|68|33.68|13.24| 650 |67.99|70(2.61|1.03
2004 |3,686|66.61|70(14.08| 5.19 |1,537|60.14|59|6.00(2.16| 9,873 |65.18|67|38.45|13.90| 775 |67.46|70(3.00|1.09
2005|3,506(67.43|70(12.93| 4.87 |1,530/59.42|58|5.77|2.13| 9,938 |65.56|67|37.56|13.82| 748 |68.33/69(2.83|1.04
2006/3,683(67.75/70|13.16| 4.85 |1,766|59.34|57|6.44|2.33|10,52465.23|67|38.37|13.86| 767 |68.43|70(2.75|1.01
2007|3,702|67.53|70(12.78| 4.64 |1,863|59.15|57|6.59(2.34|11,085/65.77|67(39.13|13.90| 835 |69.52|72|2.88|1.05
2008|3,657|67.75|70(12.21| 4.44 |2,035/58.98|57|6.98(2.47|11,39765.98|68|38.90|13.84| 872 |69.59|71|2.94|1.06
2009|3,890(68.03|70|12.56| 4.34 |2,076/58.89|57|6.94|2.32|12,769|66.05|67 |42.28|14.24| 959 |69.07|71|3.14|1.07
2010(3,922|68.21|70(12.25| 4.22 |2,285|58.38|56|7.39|2.46|14,35065.59|66 |46.30|15.43| 948 |69.48|71|2.98|1.02
2011|3,869|68.10|70(11.73| 4.10 |2,221|58.70|57|6.99|2.35|14,33165.76 |66 |44.53|15.18| 856 |69.57|71|2.59|0.91
2012/3,824(68.40|70|11.20| 3.91 |2,382|58.88|57|7.30|2.44|15,072|65.74|66|45.41|15.43| 946 |68.99|70(2.81|0.97
2013/3,768(68.58|70|10.74| 3.80 |2,496|58.74|57|7.46|2.52|15,14066.02 |66 |44.32|15.27| 923 |69.89|71|2.63|0.93
2014/3,822|68.80|70(10.51| 3.66 |2,629|58.91|57|7.68|2.52|15,916 66.01|66|45.14|15.24|1,048|70.33|72|2.87|1.00
2015/3,849(68.70(69|10.28| 3.66 |2,587|59.22|58|7.36|2.46|15,57966.07|66|43.01|14.82|1,066|69.62|70(2.85|1.01

(FH kR 2 G113 E A & & % > 2018)
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FELE  RANFREFLT R R BLR SRR T LSRG H U w
#%m&é%ww’éﬁmvﬁ% FART REFLTAEERESY LA 2R E T
AV EE AT 0 B f wm<z@%&”%@ﬁmpﬁmpmaflﬂ*wéﬁﬁ
BT RPEEEY LFE R R PR G REFRA L EE FRLGE e
THREZFTHEH % - a7 Edpdod - A7 é%*“a-;— R Rl % = ROE R b B A 47 foFERIR R
BL BN TRt o
% = ‘/Fﬂ’“ £ ,E—Fg}xm ﬁiﬁl"‘”‘i
98«# 99#&# 100& 101# 102 =

& EF
fii%éiégahﬂwa%& 2,040 2,032 1970 1960 1,951
LFF AR F IR 1,581 1,636 1540 1,606 1,623

€ FRMBE A AL E Fla 608 645 653 632 568

(FR &R : WAk S Brsel (FEE4F - 2015.6)

" AR B o TR #;,:ﬂ*(Data Mlnlng):}iﬁtﬂ SR ATRED R 2L G § Eaa

FALgE P Fr A AFFE S B E G S 2 A PEFY (Machlne Learning) - %3&“'%“%&{4«&
. #EW§Wm*§?W¢ﬁ* e i
ﬁﬁﬁﬁfﬂ EXELRPNARPARTTAR T RAOTREEB S 2SN F L S - B R TS 2

R enRf B o

~# 3 2 Weka =7 InfoGainAttributeEval - GainRatioAttributeEvaI BT F £ (IBK) ~ KSTAR
RandonlzabIeFlIteredCIa33|f|er W HRT)I AN EPMFTAF S22 55 RAF 2 A4
¥ - et & FlG > TN AEARFS S R R BmA o

TR 2

§7wmi$%%wmm;ﬂ’P R e = or 0 AR= 7 > ARG AR
Ll k=78 ¥ EF 2 3 fe -2 20 78 TR R % B ((1) &= # (Age) (2) = % % = (Primary Site) (3) 4« A Ay
(Histology) (4)1]&;@;1,%(Behawor Code)(5)~ i (Differentiation) (6)"#.%; ~ -|- (Tumor Size) (7)[‘ Eﬂ’ﬂﬂ 5|
(Pathologic Stage Group) (8):E #Fi8 % (Surgical Margins) (9) <+ #(Surgical) (10) *x &(RT) (11)5« ViRt
bt (RT surgery) (12) % 300 % 22 > £ 4458 "8 B (Sequence of Locoregional Therapy and Systemic
Therapy) (13)# % #| & (Dose to CTV_H) (14) # % =< #ic(Num to CTV_H) (15) #& ™« # & (Dose to
CTV_L) (16) & < =X #&(Num to CTV_L) (17) BMI (18) = ’fF(Smoklng) (19) # +%(Betel Nut) (20) =57

(Drinking)) :& 7 42 2% e FE Bl - B = 5 % - PR F 7 v 42 ¢ 2 % 1 IBK ~ KSTAR -
RandonizableFilteredClassifier f= RT = j# i& 7 7 iJJ # ¥ 11 Weka 0 InfoGainAttributeEval -
GainRatioAttributeEval #sgficd & (b fiv o Bfs o B - WP 2T A P A SRR S o A AT A

ﬁﬁ%&“%’ﬁﬁﬁﬁﬁﬁiﬁﬁ&ﬁfwf’% R S TR M S R R
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B Hci * IBK,
Bty TARA G KStar, Randonizable o
20 IE g R % #c Filtered Classifier, RT et PR BB
B2 b P BT FHF ; %&T FOE R D
R#/4 AL Weka 77 InfoGain :g H—Zi l’_ 5 3
B AL % B GainRatio % #ic ¥ & Pt
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BEFFEA Y o THFREY ¢ A gRFART RDERFRRT FERZELF DN ’?
oo FRm oo FF SN AR AT A B E S RAFE o FIY 0 AT ERTIY I AT
T3 2d A EGROTHEY BFELFLE-H LTRSS Y FHORER -
- ~ Weka 7 InfoGainAttributeEval 4= GainRatioAttributeEval

GainRatioAttributeEval : if 5 :p] & 4p 305 0] £ R Bl & o 35 B4 T

\_

GainR (Class - Attribute ) = (H (Class) — H (Class | Attribute ) ) /| H (Attribute ) - (1)

InfoGainAttributeEval @ i€ iEp| £ Ap H303% 8w a0t LM F et B 2 5 B aiE o 1 8 AR AT
InfoGain (Class ’Attrlbute) = H (Class) — H (Class | Attribute ) - (2)

=~ BARITHPE 2 (IBK)

Lazy Learning #7= j# A3 E HF T B3 H AL L B RRFEKRADEF I FL AT o
» *‘u{éﬁéfﬁ;’j—‘ﬁif’ A ERFEBRAD KRG A2 e fpHEH T s 82 K Bafans i

¥ "*“*fi‘* i 7] F?‘ﬁ*mﬁ*'p AREY A SROE VAT N L E Itk A
l“i o kNN E2aL 2t HE B ok - BHRALERTIE? K BiAp (TR P SR
W) AR X S EBEE - BRER  PEEAY BBy c HAXAREE ARRFEEADE S
FiEESIRREARAD K RT o * > RS ERGLMER ALY - 1T RREKR D
#pw o tweka ¥ BT KNN enB 25 & B > 2~ W IB1> IBk > IBKk #3:E v % Bl k B a2 k47
Pl TR A g w|

Ltk AP 3ot F ek BEE (noisy pomts) PFo il BARA Gk REERE L - 1 T

BFA R Gy o fHFRT » IBR =17 - BRBERT c BFE7 R - B
HokieBiEdrPma » - S RBGH K F3 S5k k2o

Y
-
e

=~ BT HR B 3 (KStar)
KERBR DR | THER oA T T AR D i i ik
ETFE T e T A AN H 0 AR H e B Y —*Z » Bl AU @ AN apRaE S Hie o

7=~ RandonizableFilteredClassifier
PO IR R E IR BIREF IR B E- o @,@E%m%f#xﬁ_"
E—k_,;/\—\)ll ﬁ&% ’ (P Fé‘-ﬁ |;|J’;i5-d _@/}é\?,g[}’— LU IS Eﬁ:%j}i ":Fl;-*]r# °

i ~RT

RGP E TG 0 - BRI B SRS 2 htst  #Hk B (arborescence)
IS A & S STROSEREL & s STRSE LS Sl R I A 9 Y s h'ﬂ:* FE LA
2&'&4 FEEFRR BENHEST Fap' ik + k> T £ Faxn "”ﬁﬁﬂ‘ﬁf‘l% Lﬁiﬁﬂv\ B
B S T e A S W AR EA EEAKRP(S FF 5 2013) 0 3 E 2 B
KpargEnzgie £ Xy TR EEIHEIeT I (REFSE L > 2006)

B

—Max;jyavil (b (mg(x,y) = avi I (he(x) = y)x) = j) 3)

P I)ET RSl o BRSO e B X R I AR Y hT 010 B g B E U T e gL a0
FREDER o d 7 o FAES ST R PAE o AR FFLAR
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