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(Abstract]  The prediction model of recurrence factors of breast cancer is built. The paper analyzes the optimization algorithm and
characteristic parameters of breast cancer recurrence, discusses the related issues, including the application situation of Randomized Con-
trolled Trial (RCT), the determination of important factors of recurrence and prediction model algorithm, the comparative study of C5. 0
algorithm, etc.

(Keywords])  breast cancer; recurrence factor; prediction model; SPSS Modeler; neural network

LW AT T H S BN TR TR ok 52 P B
168 30 DR X B gl B LR U R A, BV S B B 4
Az P2 A SRR TR A Ry Gail 705
MM AR S KRB A A, HATH AR Tyrer - Cuzick #%'" 5 BRCAPRO #EH1 | R B &

A o M B A PR AR O A DL LR R . RAEfER R AR Rk, A A
S R RARSC R AR . HATR DA LR TR

- TR PRI 2R DR T A AR ) A SOt P 7L s 52 & A
(KFmEH)  2020-09 -18 TN EHE IR (https: //www. openml. org/d/13 B

—

51

T

(fEEEAT)  BRW, AR KRBT iR http: //mlr. ¢s. umass. edu/ml/machine — learning -
Tt databases/breast — cancer/) , # it ZIEIZ I, F]

[gﬁlﬁa ] @%14;?:%\%@*4HIE%IJH\ E “@%%Iﬂﬁgﬁ SPSS Modeler Z.—F]L(’fﬁl: , %%Z: ﬁ%&ﬁj?ﬁ\mu*ﬁﬂ[ﬂ ,
SRR A AT A M T A BEIR 0 5 1) () A 42 b et 1 e T , -
ISR RO RO EAER e e U S RAFIESHC, AR 25 3L IR

B — L ERSFEARH (5H 5
G2018010) SRS T A TN B AL AR i 5%

.« 24 .



EFERERTE 2021 F5542 BH7 H

JOURNAL OF MEDICAL INFORMATICS 2021, Vol. 42 ,No. 7

2 ‘’MEFE
2.1 SPSS Modeler & &

SPSS Modeler (18.0) FJHj & 2 Clementine %§
PEAZ A, IBM 22 @) H% Clementine YOIl )5 5 & %)
SPSS B HUME) ™ B i dg . HARR 0 o Al AR AL A B
AR E RS, AT DAL A P i b o i g — A0 R
FHE L

2.2 HHEFR

IR “ASRESCHE D7k F BRI SPSS
Moelder (LLTfiifx Modeler) Hr. %04t 54647 285
FAOFE, W 104FE: (1) K0l AFER (e
currence — events ) M A K % (no — recurrence — e-
vents) . (2) 4ElR. 20 ~29 % W—A KB, KFE]
T0~79 %, (3) YW, MEERLEL (premeno)
40 B ZIEHLE (ed0) LI 40 4 2 4% (140).,
(4) WiRIR AN, 0 ~4 f—K B, IKIFF] 50 ~ 54,
(5) ZERILMELERL. 0~2 4% KB, KFE 15
~17 (M1 AR RN 24 ~26) . (6) AL
H. A (ves) BUE (no). (7) MRINGHS.
DREE, TR, (8) MRGE. bk
(left) g7 (right), (9) MORIFFELIL, 487
(left —up) . ZEF (left —down) . 47 - (right —up) |
HF (right = down) IS (central) . (10)
BERRHIT. N (ves) B (no), &#F
BOWSAFRAA, P IR R,
B KB RN HERE R, AT B R A RA
AR, CMRPERE” A AREN 7, 5
SIDTHY 0.35% ; FE CHELEWH A8 AR
Joe7, DTN 2 81% . B RERST A E,
F BRI . A SRR B
“24~26” WBCHE VA L AS, A0 0.36%
AR B b B O, Sl g T
R B LRV 3] 275 490

2.3 BARFESREME
AR E L GRE R ABMERZ . 18

BEAPE BT B 5 T BUA RE 5 18 A MR A (9 45
fiE, RIJCRRZPFA SN Rl e AR AR i 2K
W, PR PR OORAE DT i R R A . 5
FEA R RIS AT 195 i KA 81 o, X AR A%
PIBEAT 41% BEHLOCREE 1885 5 K0 191 AH 24 5
R L 1o m TR RIS, 520k
FEAYRIT NI 2 e S5 4 DL A 5k R &, ]
B P as” SEBL. ARZEBIF 70% HEE >
A, 30% o3 A, X REAR AT AT P AR L
BRBRBERG A R, BGEREA RS JF
BT AR s, LA 1

??@iﬁ
(3
— — = —
®—@ P @
e -1 4 2
('an(Ir.lxl Bl l ﬁ%él i 1*Il ﬁlﬁl EX
& = = = Y
105 1058 1057 1052 115 Bs

B1 EETrEER

2.4 WRFE

2.4.1 KM Modeler A5 5 By FA L,
VRS . SRR AL, PR 4% 5 B i 4R 732
(K - nearest Neighbor Classification, KNN) 55 % i
A, M P al & C5.0, CRT Hi%, CHAID
LI K QUEST 53k SCfF Il i AILAD A A4 1) ik bR 4R
(Radical Basis Function, RBF), Z i, Sigmoid
TR RS . TR RV FL R 0
LB Z o L AT R oy 2K, AR Ry R
100% W) e +F, D MEAE R Rl B2 b oA R B i,
RIS = 0 ) BB L e R IR R LS
K, EARUFE PRI Oy A R SRR R RE
KRBIRFR o bt O K 2 2% B BURE DL I 5 5+
P, BT AR I S o Sy BH P i S PR Bl oy B A,
Je A RS R A Ay [ T SE PR B o B, P
TECERE AN R g v R . DR SRAAE 70 2RI AR ¢
R, AFRBRES BT B AR, S
PRUEEFI G R R ), BRBUR R, W& 1, m

.25 .



EFERERTE 2021 F5542 BH7 H

JOURNAL OF MEDICAL INFORMATICS 2021, Vol. 42 ,No. 7

FEEARUR, SEPR Oy BB B, RIS PR B A
ORARERER BN AR A K, WARIIL A n WL
DO, BISERRR R R AR BN K, WHkh
WZR BFAEBRBOEN 1, BORKBEN 2,
FEAEARBIFERE (16716 +43 =0.27) AR (27/
27425 =0.51), RZHFERIEHE K BUOhHE DR i
ity (12/43 +12=0.2) 25K (3/3 +60 =0.04),
B2 R KM TR DI MER R T .22 5% o

®1 ARGIKRKIER

AR
— o A i
REK 0 n
Tk m 0
2.4.2 Boosting A AFEBEESZHANFL

GlwZE, WAL, [ Boosting £ AR AJ

R rvm&as VM SVM-RBE 4341
E] MV ﬁﬂ
&) - 4 Q
Z SVM- ?Iyrf( SVM-ZTji orbr

.<—,§F - (KR#X]‘+B stir

SHF C&RE+Boosting

C5.0+Bdosting

<—(?g

v (C5.0+Boosling

A A A A TS A AE, DAL
I REA S HE T 3R TR R
2.4.3 #EEWMNEEEEME i Modeler
At A R TE I 2 A BEORE T B IRCRHAORS 1 1 >
90% HYF:, B AR RO 2 0 PR T A, i
H 3l 73 28 e e U B SRR Hh i) CRT 350325 DL %
Y Fem ML (Support Vector Machine, SVM) [y
RBF 52005 s W4 b i 2 2 80 248 57
e, LR 2 Bl ge ok Y AR, R RS
e 24 LAGE a7 A B i o Fl T ST ) 5l 4 0k
KHENLRAE, —RBEVLCREE, RIS ES
A, B S A Y BRI ¥ 20 10 R
FEFE ., AN T RE S s A RO U8 2E 17 7L 0 2 R 78
ST, 43 SAE WG R BE TR A AR T P RS B 6 i 2 B
SRR A T AR e AR T

' SVM-RBF S

- [

.

A

iy

B2 SEEHE>90%EZE (C5. 0 RELLIR)

3 #XR
3.1 REHE

WAL 2oy A e B ET R HE A AT S WA
%, HATHEYLRAE 10 YR MER, k2, &
PRE U A A, B R R S T AL, AR
JEAR AR LA L Boosting 3 AR B HERG R . (]2
iNH TAE4FAE ( Receiver Operating Characteristic,
ROC) Hi£k~ Jr i B

erating Characteristic Curve, AUC) j

(Area Under the Receiver Op-
AT, A

.26 -

T EHET 0.9 MK B r bk fE ™ o i e
%%u&WEH%Tﬁ&%wh,ﬁﬁn%%%ﬁ
Tl I 222 19 2% 1) 22 )2 J R % (Multi — Layer Percep-
tron, MLP) H F S5 KUz k.

3.2 IMEELAEERHIESH

AR LA P U RERLRA P T A o Fn
MEZEMA R, HAMZMALE S MLP 35S
HLSRR RG) CRT 3035 B U0 A8 A BRI L AR AR 2L
AZ (>85% ). “MiIRIG R MY TR AR PR
FUIRRE R R B AR S R ARk B FEN LR AT



EFERERTE 2021 F5542 BH7 H

JOURNAL OF MEDICAL INFORMATICS 2021, Vol. 42 ,No. 7

KBS Z, i A e B U

*2 FBHEFE10RMEIRERTHER

. Il 4k RE S

i WiZE (%) RLE (%) WEHER (%) AUC  RiZE (%) RizE (%) YEHE (%) AUC
C5.0" 52 3 74 0. 630 50 1 73 0. 643
CRT* 24 18 79 0.792 22 21 78 0.813
SVM - RBF 11 32 78 0. 877 12 31 78 0. 85
SVM - £ Tzt 16 35 75 0. 881 17 40 71 0. 858
Fepp 2 R4 — MLP — 21" 16 25 80 0.814 13 24 81 0. 872
Kz ML - MLP - H 3" 7 24 84 0. 869 7 27 83 0. 894

T ML AT RS R, SIA C5. 0 53k ##flTIRHURAERE, FEEAK =1, HOWBSR =2, [RI {3 1] Boosting $5AR; #5E i 45 7€ Ui

JEEC LA, B3 A Sl B R EE A

4 Itig
4.1 BENLTERIRIG K g R

BRSO R N (A R e b SRR AN T
TRIFEE A AT P AE AT RE Y o i I A 3 A
Gy A NER Bk 22 56 T A sk A 1A B
G PR R B Y 2RI . b BN
M5 (Randomized Controlled Trial, RCT) #5%5
I R P SRR S B rm, HAR IR 9 AHEBR PR UHEAE 32 1k
BRI RE RG], TERE SR T RS
WFFIE . RCT FAAEREAS 1B R BRA: A K Bk = M
SEPERYIRIRE,  MAEAZ I AT LR AR A 2

4.2 BEREZEZUERMNERELIHE

AWTAEFLIE IR IT S AN R o SRR
AN Z I UM RS o 2551 /s Jhf g i PR
SPRRCERCE , SRUE  R A AXEESE B
FEARAA o i PRSI BE I E ] 5 4752 S e 7 T
WP, $RRTENR R TRV 245 T Z R IE . MAEAKL
PEIRIEAN L X T 2 MR VA, A A
Az Mgt HAEMRZ R mifEif R L AUC JF
THARAFHAT R o A 28 T 248 S AR N 288 R M Ak 38045
BT AR, H TARE AN B R 2R T
MU HANEL 0, il R 2~ i Ak
ARY R ST, MU R R
H MLP VPR BON IR E R, AU KA

PRSI, Koz RBF A LL4 81255 38 43 i
], {H5 MLP Af bCHF0 8 ) 422 .

4.3 C5.0 HEELLBRHAR

ARMFFEIG I C5. 0 FEA7 A, C5.0 Bk N 2
« B 224E ID3 (lterative Dichotomiser 3) JyEIELAE
Frig g C4.5 BORAR'™, EEBGE C4.5 i5E
W SETINAE, HAD C5.0 41 %55 RN i SR 18
Boosting J5 i, A WF 7848 i i A] C5.0 1% 22 &K I
C4. 5 fig—Hi I8 o AEABIFE R €5, 0 FRATRARIR
LR, HH N2 R TE 4 052 v e w H R R
AUC BHAMSREBAR . R T EIFRRIPEY, R 1
WA AUC ZAMNRIZ R SOR ISR R E %
KR, FAlERE KR2 0 2 115 i E) B ok iy ik
RE, HSEAE G2 b g S LAY | R0
S T Y

4.4 FREEBTNES

24 T PR B T R TR TR 45 A Lo-
gistic [A1ISRE Y L8 7 BB RS0 Bl e 1k
ARRVELRY b3 IR R e S AT O AN A 0
75 IRRIBERIAR B AT N il s ik, TR
Gail FERUILA b 455 FLIE BEAS I XS 40 3] 8 #E 47
PR, HAZ W AR AL T B4l ] Gail #57, Yala
A, Lehman C Fl1 Schuster T 2%} 89 112 4B %K
FACFLRB SR AL G IR B ) Iy A A, 25
RAFH AUC 1 0.7, T 54l H] Tyrer - Cuzick

.07 .



EFERERTE 2021 F5542 BH7 H

JOURNAL OF MEDICAL INFORMATICS 2021, Vol. 42 ,No. 7

B RIS R A RO A 22 Rk, X
Wt N IRy SLas 7 2257 . Bz e AR
BB BICHBr oL, vk ST i
POE ARSI FISCTE, fERTR . BEPL, AR AL
P SRR E AL, BEMEBURTN , R =S AR
WHAHBC R RIS B o B2 i BEAE A IR 1)
R P RIRE (A e 70 LS T B P 5 LAl B ol
PRYLSR, RIS AT LABE AN 28 BEA AR A st
Sl TFE VAN T RGTIIE S

5 4%iE

B FEAE LI B KRR PR AL Ak _E VA Modeler
BRI R, (AR R SRR B AR AR
L BRI Fr it — 29K AN RS
WASTEARUD . ANRESE A AE N S W SE B 0 14 i A A2
t, PSR AT REAE A S BLSE B A I, H i
SN B 1 1A 0 T B A LR ) 2 — 2D R
DA Z | B, HRREMSERE, &
FEHROLS, ST RCR A NS, O FLIRIRE
S ES TR SRl 7RIS S & A

S 3k

1 Bray Freddie,
Global Cancer Statistics 2018 : GLOBOCAN estimates of in-

Ferlay Jacques, Soerjomataram Isabelle.
cidence and mortality worldwide for 36 cancers in 185 coun-
tries [J]. Cancer Journal for Clinicians, 2018, 68 (6):
394 —424.

2 Li K, Anderson G, Viallon V, et al. Risk Prediction for Estro-
gen Receptor — specific breast cancers in two large prospective
cohorts [J]. Breast Cancer Research, 2018, 20 (1) 147.

3 Gail M H, Brinton L A, Byar D P, et al. Projecting Indi-
vidualized Probabilities of Developing Breast Cancer for
White Females Who Are Being Examined Annually [ J].
Journal of the National Cancer Institute, 1990, 81 (24):
1879 - 1886.

4 Jonathan Tyrer, Stephen W Duffy, Jack Cuzick. A Reast
Cancer Prediction Model Incorporating Familial and Personal
Risk Factors [J]. Statistics in Medicine, 2004, 23 (7):
1111 -1130.

5 Hall M J, Reid J E, Burbidge L A, et al. BRCAl and
BRCA2 Mutations in Women of Different Ethnicities Under-

.08 -

10

11

12

13

14

15

16

17

18

19

20

going Testing for Hereditary Breast — Ovarian Cancer [J].
Cancer, 2009, 115 (10). 2222 -2233.

PR, K, BUIRNE . Bz o e 7L I B2 % i v
BB HATSE [J]. B RETHEALS A, 2019, 9 (12):
104 - 107.

Guo H, Li Y, Shang J, et al. Learning from Class — imbal-
anced Dala: review of methods and applications [J]. Ex-
pert Syst Appl, 2016 (73): 220 -239.

Richard Simon. Resampling Strategies for Model Assessment
and Selection [ M]. Boston: Springer, 2017.

FENL, BRXUCHK . SPSS MODELER %4 42 4if 77 ¥ L b
(200 (Geitathrdas) [M]. deat: 3Tk ik
#t, 2014.

Schleier P. ALA — based Fluorescence Diagnosis of Malignant
Oral Lesions in the Presence of Bacterial Porphyrin Forma-
tion [J]. Proc SPIE, 2006 (6139):. 46 -53.

UN Global Pulse. Big Data for Development: challenges & op-
portunities [ EB/OL]. [2020 =05 -01]. http: //www. ungl-
obalpulse. org/sites/ default/files/ BigDataforDevelopment — UN
GlobalPulseMay2012. pdf.

XUME, Bl , XU, 5. FUEAG X FLUEARS S 4
SRS RN [J]. PIYEESS A4k, 2008 (10) .
1000 - 1004.

Quinlan J R. Induction of Decision Tress [J].
Learning, 1986, 1 (1) 81 —106.

AL PE . 2 2 YRR Z5 5 P A TR oK DR R B 1
[J]. HifBleg2Ad, 2005, 17 (1) 111 - 113,

Y, B, P, F. O IETKEES IR AR
BTSN FL Mool DAy 7 ROCR [T, P I B2 AR 4
A, 2019, 35 (9). 1331 -1335.

EMG, £, R, F. FETAEBRER N A RHE
ST BRI PR B s MU R e gk (1] I
EE G A, 2019, 35 (9): 1341 —1345.

AFTF, KRR, TR . FURB G Gail BEEIXFL
MW R E [J]. PEE=AH, 2014, 11
(33): 132 -134.

Yala A, Lehman C, Schuster T, et al. A Deep Learning

Machine

Mammography — based Model for Improved Breast Cancer
Risk Prediction [J]. Radiology, 2019, 292 (1): 60 -66.
ZICH, BRilE, #Jy . R T R RER R A BT
GO K AT LI ] o [ O a6 1 Bk I AR 2%
2016, 23 (1): 55 -60.

WEW], k/NE . PR EARHZ IR BT (M. b
AU WPEEHPRZY AL, 2016.



