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Abstract

As Taiwan's population aging index increases year by year, it formally enters
the "aging society". The most direct way to increase the cost of social care and
medical expenditure is to change the age structure of the population. AF (Atrial
Fibrillation) and other heart disease problems often occur in the elderly population.
If they are not well controlled, they are prone to stroke, and most of them lose
their places due to limb disorders of varying degrees after stroke survives.
Self-care ability in daily life. Because AF is prone to thrombosis, which may
cause stroke if it occurs in the brain, antithrombotic therapy is very important in
preventing stroke and embolism in AF patients.

In this study, we propose a prediction model for clinicians to evaluate the
individual risk of bleeding, provide warning in advance, and provide clinicians
with appropriate disease management to reduce the health damage caused by
bleeding events and improve the safety of medication before the establishment of
anticoagulant drugs.

The prediction bleeding model of the study showed that the overall
classification accuracy was 77% and the AUC score was 0.84, which showed that
the model area was good in discernment. From the decision tree model path rules,
we can see that the importance of the factors that influence the prediction of

bleeding events is their dependence.

Keywords: atrial fibrillation, data mining, decision tree, new oral anticoagulants,

rivaroxban
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(Clinical characteristics composing the HAS-BLED bleeding risk score)

D g E) S A B
Hypertension 1
Abnormal renal and liver function lor2

(1 point each)

Stroke 1
Bleeding history or predisposition 1
Labile INRs 1
Elderly (> 65 years) 1
Drugs or alcohol (1 point each) 1or2

(FH# &R : Pisters et al., 2010)
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7% R INR ~ gEp o B g Y AR R frA A d ok dF oo P b
W et g ¢ BT rivaroxaban e * o 5 - R gL B RA R
ROCKET AF study(Patel, 2011 ) > Jc % 14264 ¢ AF %—‘F*f R
rivaroxaban 7 2E¥Esld .o 5 ya s (Nonvalvular atrial fibrillation » NVAF ) &
—’ﬁﬁ”" B R 2x % 2 warfarin £ > £ < D& KA —‘F*fln\‘"wjj”aﬁﬁ
3.4%(warfarin) vs 3.6%(rivaroxaban); £ ¥ rivaroxaban F #& 7 o) it i dm
AR S A FaR S AN Rl R FRE g

» rivaroxaban P’ &g 143t warfarin (Patel, 2011) > 23 7 2 F g 4 14 F 40 4

=1

81.4% vs 83.4% 5 = "4 EIZicin o 2 &k o & ROCKET AF 5 :

i

K EE AL 7P o rivaroxaban ¥ b 40 BB K BIEH G ARF Gtk o § -
BRI E_p A A * A E rivaroxaban(15mg)s#= 3 > 5 phase 1T %1%
#7 %% (J-ROCKET AF study) > &.¢ B34 F 220 $i24 %351 £8 0 e
rivaroxaban 3 $i&b 6% 0w % 5 e948 % (The Bayer press server, 2011) © @ %
KL %3 (57 B~ A b~ 82 52 042 m2mu . § g
( Nonvalvular atrial fibrillation » NVAF ) 2 —‘F‘f SEE N = AN S A 3 )
rivaroxaban ‘42 warfarin ¥ 50 22%AP ¥R YR 0 T AR SR L 2 R &
Mg gut i) (Lip, 2015)ed 4 ¥ v rivaroxaban ¥ 2 =0 5 ZEEERCM G L gEES
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( Nonvalvular atrial fibrillation » NVAF ) %,'*z BfAY b hY eh— BEH TR
Fus . % 4 rivaroxaban ¥ AR IER FRL L 0 Ne bR 2 B Ao
o R EF ARG (5 27, 2014) o LRI RURILE 3 R U ORFURL
B GIFERTE A2 P (282 ,2011) « 5 A F AT hN £ L RV R

s ARiG fRALe R A P ok E T (R AR 2013) o Rttt R
# o fFp pFR (prothrombin time,PT) 7 1292 7 f2H b EiE > ¥ R%
£ & fL L & (international normalized ratio> INR) E4r% = & ¥ 5 A ¥

BE N chh a4 0 fe INR B3 2HE B L0 o 0 JRFUEL Fhr

rivaroxaban ¥ I 7 iF K #F R frF 4 > Dn b e 2 FR Ao R U s p#F
AR

23.0 FHRFS S H

T AL4F ¥ (Data mining) £.41* ~ 2 ehFH > Bt 3 FaaF gL 5N
HE FTohle P NE o R arepavah 2 VR chfisN o SRR A kg 4
AR FPHEH DRI L S MR TR R 2 RS
HEMRAEPRRY AL A o TREFGLS TR LR i
GRS EBEY A1 E NS E 2 A R dahE o FE NV B
I IT B2 & 22 o Fayyad ¥ 4 33 % (Faddy,U&Stolorz,P,1997) F #L 45 #4

e §2 Ffo MEREY SR EATR BATE B FREG

=\

i A2 o Berry&Linoff(1997):% 5 FRF# A A% + FH > np L p b
2 RPN R ARRA A HA] o Cabena & 4 (Cabena et al., 1998) % & 747
B FHER AP Aoy J oo T AL 0 R TR A
F' & k- %4 oKleissner (1998)3% & TR 4F ¥ E48 7 %7 15 3k k- 4 1718 4% -

G 5 AE ek B & ¥ 4 B 2% cHan and Kamber (2011)33 5 >
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FREB AL L 00 TR A Y PG - SRR
e & o f:ﬁéﬁ‘}”*ﬁw’ﬁ—}\f& %3@/): HER AR - RfEL N ~ o
SUEE S 2 (Bi 2 RS TR A Sl T IREEE £ R R A 4T 5

BE LT e i B AR o

[nlerpremuo n /

@:}»lnl\?"A

Preprocessing

® 2.1 KDD )< i§ 4%

(742 &k : Faddy et al., 1996)

e 7R R A F M (Knowledge Discovery In Database » KDD) 35 = i 4%
®OFALEE TR 5% & enfhs b B8 2 - (Faddy etal., 1996) » KDD 37 & % 3% 4 ]
2.1 #7151 0 B AT L
1. F4L:E 3% (Selection)::F# i & Tl & T & P {H¥# o

7 4L B 12 (Preprocessing): I A A48 B 2 7 T A B A BT o
7 FL 4 1 (Transformation): ik & 47 B &7 % #-F kL g § g4k v 5 >
'Jf?f”rﬂ PR EDEH
4.7 4 o (Data Mining): i & 47 B 48 4 3 5 2 &8 FRIGE RS &
HNF P 24T o
5.4 173%fz (Interpretation/Evalutation): #-#747 45 2. T A4k 3] 4 113265 > 3 1Y

gﬁ;\lé"g&\ﬁ%;#?w%”_\‘pﬂo

13




6.4 & (Knowledge): #-3 1§ B2 FiE* ¥ %E
232 FREEFS 2

BF AR ST A RS R AL S T 2 AR AR nE B Y
(Supervised Learning)# & 4r R 38355 % @ 1% B Tl 2 it g HF ¢
(Unsupervised Learning) » & 4% %' (Supervised Learning) 5 f5 & 122 B > &
TR PGED ARG ERR S LI ARTR . AT TR F M B
v * eip B AR ~ RPN o 2L E - 4 (Unsupervised Learning) 5 3¢ iR
52 peno B R R TR O MR RE 2 A 0T S FERIPER A K
L2 tho
Rypp ez FRY @4 LB FRADFEZ w2 FTHLEE

7 B % enh B LR (association rules) > 45 81 P 1R B BB B A BB %

g7 {4 17 (decision tree) » -7 2 4 4 5 e B TR SLengE Al T R R
(artificial neural networks) » 4 47 F AL L8 F B F BT I A b L o5

\'X

(Bayesian classifier) & & o F] 2 T FH iy d P BT 2?0 KA E R

3

‘-\iif

eF 0 E AP B ATOR Y PR R A o S B 0 A Y bk

LR oG- B G RAT- MATEERAIeT B, e A L d H K
sl FAE Y H PG TR () ¢

2.3.2.1 M BRP

BB LR A & Bk < g i@ Ap M I TR Y~ R TR 2 BT
RoF e AR Bl o MBARLR G 1 S IRfRR R HE A 4 P T R
E R FET R o Agrawal et al.(1993a ; 1993b) 5 % ¥k ~ e b Tl ¢ 3
WRESFEZ OB > T R ] 75 B AR Ll o 9
Py ¥k 72F % (Han and Kamber,2000)#%-Rf B30 2 % 5 B3R [={I11,12,...,1

m }(Pistersetal.)Z3 p ek & o - B2 F FHRED={tl,t2,...,tn) -
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He &g (Transaction) t R Ienzbz+ &> FtCl » & - b me
— fri— s w] % TID (Transaction ID ) ¥+ o B B 2P| £ 2540 X Y hfd
o HP X, YCI2XNY=9 > XfY ~»ufiERpaLE
(anteceden ¢ left-hand-side,LHS){r {¢ #(consequent ' right-hand-side, RHS) -
MR X > Y D ® el & (support) £ D E52¢ 3 X U Y #hp
At T P(X U Y); g & (confidence) #.¢ 3 XenE 37 ppFé
Y EA s TEEEIP(Y] X ) oAk FEBER | AEARE
fodo | IR R E 0 RIS MR EG 40 M T

BEEARAIR  LEFR S CHRATHE RFERFE -2 mEE R E B
LT E A FREE ) BRAEELS LFRE SHAE MR =5 TR
I EEHEFRAIFRE QIR S WS BN HEE A R 2P A e
B B3R ¥ A 5 = #8348 7] (Han and Kamber,2006) :

LR Y R Al 5 ALE T MR TR LR AR 5 F 4R

R B3 2P| (quantitative association rule) e
2UUHPY FORAR A AAFMIAR A DR - Bk R v -

AR MR (single-dimensional association rules) ; % i B 2L A % & B &
BB aE o P T EAF SR MEARR (multi-dinensional association
rules ) o
3ULHP P S g Rk s h ARG EAHE AR X nF I @ 5] ehi
H - K B 5520 (single-level association rules) ; & 7 FFF & & =X P 245 )
B TR AL S 5 FE A B PR (multilevel association rules )
2322 il SRR

A SRR OMEL RN A FE YR gl o 0 2P SRR
T AL A5 UA R HHE P A 1A G ARG A A SRR #T %

15



SRR A A R RS TR AR o p 1940 EA2 i 7 FLE FEER
g E A g AN s 22 R s i A S e B (Artificial Neural
Network, ANN)(#=8 & ~ 88 F e~ go & 22,2011) o P m g4l S d A 1 FE
g o SEA SRR I R HE O A I M A KRKED 4 P R
BY a4 F gLk o295 Freeman and Skapura( 1992 )( Freeman, 1991 )
DT HR A GRRIG AP SRR AT I L B T A B H
Rl A 1A SR KEF A P SR oom - BRREAY Y -
BAIHGEAREARRBE SN A A GEABRETT N TR HE
ERBLEA AR E TS SRR Sd A 1M S A i 5Bl i

BOAREI A RRAE B AW EAFY AT LT F Ao

e

Bl 2.2 # g dpig

(FH kiR @Ry 2 2017)

H¥¢ > X1-X2~...~Xn Tjiziﬁ;f])\fg’Wij & 4 i Fadt chfE B0 Zj = T Wij
PRk T e - B E A SR v R AR

Hehd 14 SR A0 2 Al KA c A1HGALA P S
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BES AR RBR A s AW EAmFa > LAY HEEY
TSR RRERE AR LA g (Few 0 1999) 2 Fapd g

Ad A G s A S B A S A EE S 4oB] 2.3 T o

e T

T 748 i i L A A

B 23 244 527 3 E

—\\

(FAkim @ 23848 ~ 4 20 1994)

Microsoft #g4¢ f5 e s i@ * T % & su4 ) (Multilayer Perceptron) % » 7
#s D@4 L 820 ) (Back-Propagated Delta Rule) s > ¢ 75 % 3 &
# 5 (Neuron) & "3n4v® | (Perceptron) o #f# SR BEH ¢ 2 ﬁs?] R~ 333?]
MR~ E S RERE O AoB] 24 1w 0 E - BE 2 IR SR TR
EV hREART S L G AT AT A AR o B - BERAN SR DE B

o LA Ao S~ A S A BRI A S o {1 L EVTRFRET

BEz Bend B o G0V REET s FERIATEOR R o 5 K st IR

THEA G RREATL - KU R AR Y FY 0 TS v T pIE
17
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# - KB Y 7 o fc(Rumelhart, 1986)° % — & ¥ it § F#5 » & % RiE
e RS RTREGES - RTEFIFYRY o FRA - RREYAES %
Pefoo B - RAVRACY T ek Y 5P 0 A1 R L S KRR
b fgig r enp A EA N Ko @R R 2 B P Rfed B L 5 - A
M s RA SRR E > FUEY L hp A R BT EY TR e~

|5 41 ehpt S (Rumelhart, 1986) o

AR ] I E H g O

B 2.4 4 SRRt

(FH&R: G 724 0 2014 &)

2.3.2.3 B = 4 ##(Bayesian classifier)
%5 B~ %32 (Bayesian theorem)k { 75 AL 44T F AL fF hapw] > 175
>R frdidh chikdg o ¥ * on H %4 [ X 4 #5/2 (naive Bayesian classifier) 3 £
4 B 4 3 % (Bayesian network classifier, f§ fi- b < fe§t) o HF T RIL L F A
R Y S AR R A T SRR A ¥
FOARETE A BT AL (R G S ENF e A2 2011) cH B R AR
T H AP 3 nIE$Fc(feature) ¢ F1,F2,...,Fn» I ¥ ¥ 14935 i 4t 3 ok (7 48

= m BEE CLC2,...,Cn ¥ ah- 8§ FATSE T - BFFa n a0
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B oo L ETATF R AR AT S 4L B AN 11 o B R T
TR AT S cPT s FOLRE > L e 2.
max P(Ci|Fy, Fo, -+, Fy) oo 2.1
FAPRATF AR B IR NS > T OLER S I A F e IE
At ipl o R L LTI B AR5 2,2

P(C)) x P(FL, By, -, F,|Cy)
P(Ci|F\, Fy,---, Fy) = ()Pw;é-~F) ....... 2.2)

HHLA R LE- HBEREBHAR L BHEERART Y 2 27 0

FLORETT AN PR G2 AL AP R LR

P(C)TTr, P(Fi|C;
= P(C;|Fy, Fyy - -+, Fp) = iﬂ;?é{‘F?}) ........... (2.3)

Fla s Ao bl - BT - APRZIRAFNATE - A

2 2.4

(F, Fy,---,F,) e C; < i=argmaxP(C;) HP(FL¢|C¢:) ..... (2.4)

1<i<m b1
Microsoft B % 4% % A #Eix 8 2 A5 0 L chZ s w8z > ¥ 7
* 3 {esp R3] o B % (Naive Bayes) #4L® ¢ naive — FRpA M iFE
% @ * Bayesian TR PG F R T A ihgp R o
P52 i ang fde™ o
(-)E- FalgEFHEE X BRAFCE - BivE- FUHES 2 FF

RN R YR

19



(2B~ FoR 7 2 o0 g AR AR AR TR T & e B i
(Z) 8w F b= o FEidy » Bt st A M RER -

(B)I %~ BFFHOFAHRE TP ARG ¢ §UACS AL

o
.

2.3.2.4 #+F #t(Decision Tree)

ARAEEATRFERFEZY AR - YRV AR AR
RS i#%ﬁ#ﬁff{%ﬁ% > RECRRRARM S D ZHEHTHEESFLAE TRk
AR TN 2B B RS R W W AR DA 4
RPIFFTHEEH 2 FHROo G EaRHIAFS T FFEF0FZF - 2
BB LSRR AR S IL > JEID AR > R B o R ¥ N E
BB P gy At o R TORE AT Y 4 A A B AR AR o A AR I
E2A RV HEY 2 A L AR e N g E s L gl A2
AR EAE BT RFOTOR AR AR ANR D R A L PR N R
17 % B (impurity) ] i > T2 BB | g > N R R A L EAKHITE 2
EER FlEz - o CART R & A% kAN EREER > 5 - BF R¥Eki— B
bR %% 24 Brieman 4o ® e %3t 1984 & 3% ) (Rumelhart, 1986) -
CART i % P52 244 + §EAvEING Y 5 GAKSEIDL - B ABR
(Bernoulli Trail, ™ # i 5 "= # ;& T4 pr ;v TE& X 65 & & TEdp
65 A B0 AR Ao ARE DT - K B F A L L R Ak
fo mBERIF S B3NGB Flo A fEE S % G ho— 4> 7 By L CART
# 5 - K #H(Decision Trees)c CART &4 4x = % 1 Gini % #(Gini Index) % #

B gofe L BLEGRINE AR B o S0 e Rlene iE 2 EA L > e R

énhn

’%
o

=

& AR AT A A ek 0 4 Gind oindex kRS L H BAER o 35 0

B i ginisplit (S) - J&split st ias L o AHHCADE P > 2712
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3 (pruning)sh1 17518 P ik dp 5 H AR E X ¥ (entire error rate) k i
A IR 4 LD AL B R 2 s S
(GEDIEA N i N RO U

(Z)*HF)FTRHEAPFES AR TS R iv s AR
FBESIL - @R FER DA -

(C)BArdET S R N mF AR IEE > P REA A REIRNESH

5y

AR BHCA B2 A B 2 5 7 e 460 (1) CART: (2) C5.0; (3) CHAID ;

% (4) Quest °

ERARCA AR P LR 2 FRIREILE T FD 5 9T R 4oB] 2.5

ST o

ey = HEe SEE0 . s I
TH /Al e G2 w7 HIIHL
Il AT CART
LR = L rLivi
EERfLE N ] I COITATTY
P T A Solifii s
i P Sesiac
AT JULDOi
Vil 3
N C5.0

Bl 2.5 A&

(FH ki 2 A5 )
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v
e

L

R

IAISF

B 3.1 =5 &4
(F# &k ¢ Hui, 2000)
*F 7 2 Microsoft SQL Server2017 2 TR HFH I E _* T3 A7 7%
FAAATRIL e T FRFR? AP THEFHRSPHMEREREEFE

i RaE 2 FTRFR R SOt A T T A S I &k TR oA S

@ o & Microsoft SQL Server2017 #8131 & #7i& * cho 57 B & @ 3 % $30
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TRIE S R e A M A AT B S A A SRR A R 2 A
BERLATRAE 2 SRR R ST S BT RS 2 FRR O] o i 15 )

ZLRBAFEL B E S BEFRRRCA T A BEE BT TR 2
TR REFFRIERE R RSHE L ER AL F ST (Hui, 2000)

e S G BEGEES SRR R

FHRYRZFL A
3.2.1 FH %

AFHRKRLEE® 5};51‘%»]'{% i * Rivaroxian 2. . 5 AF Tt AP M AL
4o 3.1 4 F 5 2016/1/1 & 2018/4/30 ik o Tk &P % #éflﬁifff‘gffu N
BB - X EREEL - R FEpY - B R e 27 BE
(AAD) ~ AF 62 ~ % - <3 A F AF & 3% ~ < &3 & BE(PPM)FE ~ IR* $o
#H . A(NOAC) i F] ~ Flow %K 3 2B o (CHF Admission)Js € B o /i)]% g
o T A xdipe &5 g 7 € (Prior major bleeding) ~ i 4p
#(Labile INR) ~» 15 12 ¢ b (Ischemic stroke)s & ~ d1u 2 ¢ b (ICH) 5% € ~ A
Ha%T e (SDH) s ¢~ dir 307 P2 01w (SAH) 5 £~ Any stroke(# 3 21w feiT
E) p R~ mipiiindt i (TIA ) 5 €~ o 242 % (Thromboembolish) 5 8 ~ 4
FiF s ~BEEY BB B SpMEEF 2 & 8:CV death & F]
%_% % 2 non-fatal MI~non fatal-MI % # p # ~&_% % 2 New Ischemic Stroke ~
&_F % 4 All couse mortality ~ £ — =t HF ifx ~ % % 2 New Embolism ~ &_
%4 4 ICH- % # ICH 4% ~ Other/ SDH & SAH (0/1) ~ £.% % # Hb drop
>2 or ﬂi;'lx'u 4U ~ §_F % 4 Critical sites bleeding(F% & » {4 8% » * M & » jin
&) ~E_F %4 Any other bleeding ~ 3 # Any other bleeding & %] ~ 2_F %

4 GI bleeding ~ #_% % # Hold AAD as bradycardia ~ #_% % # ARF ~ &_F %
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4 Hypothyroidism ~ £_% % 4 Hyperthyroidism -~ #_F % # Lung fibrosis -

HAS-BLED & d1a b "k ¥ciE -

% 30T FRAF A

Baseline Characteristics of Rivaroxaban Users
Characteristic n =3158 %
Age,y
<65 608 19.3
>=65 2.550 80.7
Sex
Male 1570 49.7
Female 1588 50.3
Uncontrol HTN 232 73
DM 1071 339
Hepatic disease 114 36
Renal disease 83 26
Prior major bleeding 218 8.8
Labile INR 177 56
Ischemic stroke 775 24.5
ICH/SDH/SAH 16 24
Any stroke 328 26.2
TIA Thromboembolish 904 286
HASBLED Score
0 321 10.5
1 1468 46.5
2 921 29.2
3 33 10.4
4 94 3
5 22 0.7
6 2 0.1

(FAL KR 2875 L)
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322 =3 %A

AFAF B F 3E5 0 o Hasbled Score 23+ 4 38 B 1T 57 7 % #c(Camm,
2010) - HAS-BLED score 3+ & 1! & ‘ﬁ—klﬁ}%}ﬁa BEEF HBL R -ARY
HWF&ET i ~ S R B B iigmd ~LINR A AR E:# #£>65 & ~

Diig * T 5 (e I i bR DB D& B R A e
33 FHG A

BT AR TR T R ET R  TREL TR TR

JeJRE AR o B A R LT R B RS RO R

FFREW PSS

3.3.1 T

BT AT RN e E AT R R DR R (T I Y R G E ihde (T 0 %

[

< ﬁi?ﬁ‘f'mw%&ﬂuv FmTRFR AT - AP F R DTRE-

LT RN A TR AT R RERY R 2

lﬁ*

FoL e BT %;‘;uﬁ; FPEFES D RFEEEOTH  RBETHAFES
s \,}}MJK;% ?T;ﬁ"“m FIIFA\-%% —f,’ﬂp j{*ﬁ;—ﬂ)’ﬁfit‘ l)\;\' /],\LQ*E]:E

SAE W R T

[u—

L HRER - EPPLEANNLE o
BAESETF A T Ty oy
AL BWEELE T 2O o
’J“f &R o i "é* T j\pzeag%jﬁ:ﬁqﬂuﬁfio

W
g

-

i

&~

333 FHELER

Bk p A TR ML T LA A BT - BRTTARA -
R LS A el é%ﬁ%@?%ﬁ%%%’éﬁﬁiﬁi’éi

FrA TG RIE o FFE Y TR e T E AT o WL BE A 2 TR AR

25



ﬁ%%ﬁﬁﬁ%%$ﬁﬁ%%ﬁaﬁﬁiﬁﬁmzz&mﬁa RS R
AN THRE - 22 BEFT POV LAFHFERZFRE - B¢ 5 gl
o
LopReasflrpla 2 e paas-rEphliptr P
o TMEL 65 H L (1 LKL T0
2. B AFH R AT T H R RN R REAT  THES S iR
>200mmol/L(¥) 2.26mg/dL) ; %= i & ¥ ¢ 37 BILIFRA B S 5 R R
TFE 2 B AR ¥ 3 B 014&F%*;45bﬁ§,« Y
PR AT RO B RN ATH AT B F
BE¥H S "0 -
3. *F FEEH (W AN bR ﬁﬂé‘?:{v’v)&fﬁiﬁ:ﬁé—% T_E P 20 @ 3£ Aspirin
FH et ot RRRTE S Fin T F S LR UL E X
SRR SIS B LR FRERGE D L bR DB 0
Y Eo PR R FEELT] AR FET0,0
4.Hasbled 3+~ 1 %3 o B~ B F P& T # i ~ ¢ R H L - Ik m L INR
FARE S EESO5 B R P T ELS (M e D n bR B R)&A S Bk gt
A bl o Bt o ol 3 5 Hasbled 344 1 i o
5.8 0 T 203 EF 4 %GR I (New ICH) ~ 2 & 22 ICH %% 4! =
(SDH/SAH/other) ~ = ¢ % T "% (Hb drop) ~ & & % iz I} - (Critical sites bleeding
SRR EEE XS e R E) s H @ Ri= 0 i (other bleeding)
% % if 1o (Gl bleeding) ® 4 2o -t ff i ? o H ¢ EogF LG H 2 F R

TR SR LS L SR

34 ARMABZHL RPN

AT @ * A 88 7% 8 Intel Core 17- 7500U CPU> 8G RAM- #t #2: Microsoft
Office Professional 2010 Excel ~Microsoft SQL Server Management Studio 2017 ~
Microsoft  Visual Studio 2017 °
r4 Microsoft  Visual Studio 2017 #74% 2. FHBEFHH & 240k 30 AP 72
A BB AT~ A BN S R REAY SR o
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% 2.2 Microsoft Visual Studio 2017 #73& 2. TR BT 5 2 vv i

=3l ARR P eh
Al d IR i R AT R el
e 55 4 47 WG R DN G

naive Bayes

RS PR T SR

R B

DR s sl = AN - S TN SI AP R 1

PRTES I HIF SR & SEE S

FRFTALD R A IR A

v 3 g

AdrbR it 3 TR

(

3.5

EHE BRI %

FH g

AET G AT

S
ERmRAS R 0 RS 258 bleeding Mix1
100
80
60 =2
/ /
. e
/4f77
20 . o
0 i
0 20 40 60 80 100
e FHANRE %

W 3.2 3 & B 6
(R ki @ AFT g £E®)
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LA AR RNE B2 R0 A 7 @ B F BI(Lift Chart) % 325 & i #27) -

# Microsoft Visual Studio 2017 2& = $3] 18 » & B F » 30% 56| :E 78 »

Microsoft Visual Studio 2017 ¥ & 1138 Z B3k 54 $7 LB 3.2 5 & X ik
| 4

LT ETAS B FI S0 B ISE A MR TR G A Y B

RAPERAMATIEREARLFIFL T E)mE AV RBY 7 45EH
& AU A IR HCR] AR Hus gl id B8 2 REAT o

ARCAF A RIBTFRS ANMIBFRE S €44 ¥ - B2H) 4 #&(AUC
Areaunder curve): " & BT G fF & T ERA T G | a0t E o L EARERT

1 257 A A iplae 4 A%dF > F W E S 0.5 B £ 7 2R3N - AUC #icie

S FR_0 T 1o BB A< A o 1T 4 33 5 AUC #cid— 4% 2| w] P
(Hosmer Jr, 2013) -

% 33AUC E& 3 % 75 4 B 54

AUCH =HEE L
<0.5 biie
0.5~-0.7 Aksit
0.7~0.8 |
D509 Bl
»0.9 fedises

(TR KR 277 &ED)

#3445 LB 4
TRl %
FEE A
Apd e i TP (True positive) FN (False Negative)
pEd e FE FP (False positive) TN (True Negative)

(FHR KR o R T EL)

BTG EREEBTEORAET I EF I G PREEERAS ZVR
% b4 /?.J;?Lg: ,.l éﬁg: ¥ j\);ll &ﬁf"—m s /P'J;f:‘% ¥ j\/? Fé**.mj [ I ,}-*-m] [ ey

28




Tz o AT 104 £ A8 (Confusion Matrix) & &g 71 #0242 » 4o 3.4 0 o 45
4 72" (Confusion Matrix) ¥ *- 3|35 p] 5 & /e g 3 % o d53keang 5 55 o

BAETLMTRA L A
E H (True Positive, TP) : #3435 R 5 A 41 x (Positive) » F 2 FAL 5 23 2
I w F % (True) » B om Fg R s o

2. ¥ K& (True Negative, TN) @ #3358 5 7 3% 2 D5 ¥ 2 (Negative) > F 5 F
Fh S 2 e F 2 (True) » 857 TR0 AL -

3. i 15 (Flase Positive, FP) © $3]3F R 2 <3 2§ n ¥ 2 (Negative) > § %% 742

w3 # L N % (True) » BT RIS F -

4. % 1&(Flase Negative, FN) @ 23] 8] 5 3 2 4 I ¥ # (Negative) » 7 E F
B5 A 4 0 F 2 (True) » B 7 T4 8 -

Microsoft Visual Studio 2017 ¥ & 1} & #g #&* (Classification Matrix) » I
i * & gp45tL (Classification Matrix)i& 7 3= /% 1 ¥ o kR EL2 & B F
%ﬁﬂmﬁﬁﬁﬁﬁw’ﬁﬁﬁyﬂﬁﬁWﬁﬁﬁ’&“ﬁélﬁ%@W%
AR RIS o Bl 3.3 5 )0 BT R B A FRR AR Sgh P R R
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