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Ditapol Muntham 2010: Applications of Decision Tree Algorithms with Diagnosis of the
Respiratory System. Master of Science (Statistics), Major Field: Statistics, Department of

Statistics. Thesis Advisor: Assistant Professor Lily Ingsrisawang, Ph.D. 126 pages.

The objectives of this study involved:1) the application of methods of knowledge discovery from
data base using decision tree algorithms for Respiratory System Diagnosis to classify patient at Pranakornsri
Ayudthaya Hospital into three groups: acute URI, acute sinusitis, and pneumonia, and 2) the comparison of
the performance of three decision tree algorithms : ID3, C4.5, and CART, for the classification or screening
the patients with the three diseases. The data used in this study came from the medical records of 7,327 out-
patients with respiratory diseases at Pranakornsri Ayudthaya Hospital in the period of 2003 to 2006. The
variables considered were age, body temperature, residence, occupation, and some symptoms such as
rhinorrhea, fever, nasal congestion, periorbital pain, headache, wheezing and coughing. The study
methods were the knowledge discovery with the employment of ID3, C4.5, and CART decision tree
algorithms from hospital’s patient registertion database and the effective comparison of the three algorithms.
The algorithms used for the important variable selection were Best First, Greedy Stepwise, and Genetic
Search. The decision tree algorithms were employed to classify the patients with those three diseases into
three groups. The validity of the decision tree algorithms was studied by the division of the data into two sets,

a training and a testing data sets, which were based on the cross-validation and the percentage split methods.

The study of the methods of knowledge discovery for the classification found that, for the patients
with acute URI with only 7 selected variables and the ratio 70:30 of the training data set and the testing data
set, the C4.5 algorithm was the most effective. The classification accuracy was 92.31%; the sensitivity was
90.60%; the PPV was 95.63%; the NPV was 90.18%; and the AUC was 96.20%. For the classification of the
patients with acute sinusitis with only 8 selected variables and the ratio 70:30 of the training data set and the
testing data set, the C4.5 algorithm was the most effective. The classification accuracy was 94.70%; the
sensitivity was 93.42%; the PPV was 83.24; the NPV was 98.16%; and the AUC was 92.20%. For the
classification of the patients with pneumonia with only 7 selected variables and the ratio 50:50 of the training
data set and the testing data set, the CART algorithm was the most effective. The classification accuracy was
94.69%; the sensitivity was 100%; the PPV was 81.57; the NPV was 100%; and the AUC was 94.70%. The

obtained results could be used for the support of the diagnosis of patients with Respiratory System disease.

Student’s signature Thesis Advisor’s signature
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ID3 (Itreative Dichotomizer 3)
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I(S) = (-9/14)log, (9/14)+(-5/14)log, (5/14)
0.940 bits

° [ 9 I a @ 1 9 A
msswunnguuesteyasomiluiniic = Tilnd wie

Amie =1nll 1zdeelddoyanin Attribute Sulsznoumsaadula TasfuruniaA1 Gain

Usznoumstaen Attribute MMz ANTIHTUMITANGY
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L., (T) = (5/14)x[-(2/5)xlog, (2/5)-(3/5)*log,(3/5)]
+(4/14)x[-(4/4)xlog, (4/4)-(0/4)*xlog, (0/4)]
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Gain (@H7) = I(S) - I43,(T)
= 0.940 —0.788
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Gain (MIMTadU) = I(S)— 1, 1.5,(T)
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split info 5, = [-(5/14)xlog, (5/14)]+[—(4/14)><10g2 (4/14)
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v Y
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v
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Goodness of Split (ﬁ]ﬁﬁﬂ,ﬁﬁ’l)

st = 3] G-
-]

Goodness of Split (FIM19,mM5N1 lazu)
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|
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9 9ane3Ny ID3 L 1FHANNUNAT Gain (Quinlan, 1986) AIUANDINY C4.5 3TITAT
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ane3Nu CART 92 1% Goodness of Split tHunasi lumsasiedidwun navdnmsn
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1 ~ 1 Y9 Yo Aa S o A 1 [ .
Lmﬂmqui}xmwaimu‘lumﬁu%uanymzmzmmaﬂu (Breiman et al., 1984)
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1. 3% Cross-validation

I A 1 [ ' 1 [ a
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o 1 I~ [ 3 <] 1 { I
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Q U

(Witten and Frank, 2005)
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I ax 19 < 1 9 Ao 19
Lﬂu’J‘ﬁﬂﬁLL‘UﬁJfJNvﬂ@@ﬂLﬂu 2 IUMUTBYASNNINUA IﬂﬂLL‘iN"UE)ﬂJ”ﬁ

[ Y &J Y ] an . v 9 G 1<
’EJ’E)ﬂlﬂu‘lgﬂ"l]’élllﬁI?Jﬂf;’f’f)uuﬁg%ﬂ"ll@yjﬁﬂﬂﬁﬂﬂ WU I8 60% split %uuwauﬁmgmlnﬁamﬂu

U Q

A

60% taziiviaodn 40% vz 1Hiiudioyayanaae (Witten and Frank, 2005)
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Test result Truth
(Predicted class) (Actual class) Total
Disease(Yes) No disease(No)
Positive a b at+b
(Yes) True-Positive (TP) False-Positive (FP) All Positive
Negative c d ct+d
(No) False- Negative (FN) True- Negative (TN) All Negative
Total atc b+d atb+ct+d
All Disease All No disease All tested

nn Greenberg ef al. (2004) ; Witten and Frank (2005)
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o { o 1 { g 1 { [ YA
Tnamsduwuniigndesesmsiwunnguindulsa waznquitliiulsa TasTasinnw

Y < vy £ o ak Aq Y1 Y '
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N1 (Witten and Frank, 2005)

a+d
Accuracy = rbrord %100
atb+c

(%

I J aaa ) [ 1 1 4
2. Kappa statistics 1umadan lgamsuiannuasandosseninaainmsnernsal

=

nazmndunalaeie IA10¢5e1319 -1 D9 1 (Cunningham, 2009) @1150A 1IN 1A IN

(P, —P.)

Kappa statistics = ———=
(1-p.)

Taoi p,= Observed agreement
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(atd)

Po™ a+b+c+d

p.= Chance agreement

((a+c) (atb)+(b+d) (c+d))

(atb+c+d)’

pc:

M3udannuruIeve Kappa statistics (Landis and Koch, 1977) e luns1en 4

MmN 4 msudannurnem Kappa statistics
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k) 1 9 9
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0.21 — 0.40 aNuaeananInely
0.40 — 0.60 ANuaeananane 1y
0.61 —0.80 ANUTDANADIA
0.81 -1 ANUTDANADIATL

131 : Landis and Koch (1977)
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09: I 19 Y] Ak Aq Y1 Y Y] Aa 1
Nanua (at+e) uaauilumsssay tazdanaINUN1HA130803Y0IBATINAVINITIZINIINE

TudanoTNUNANIN (Greenberg ef al., 2004; Witten and Frank, 2005)
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ﬂdwmﬂuﬁa ABINUNANN (Greenberg et al., 2004; Witten and Frank, 2005)
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AN (Greenberg et al., 2004; Witten and Frank, 2005)
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NPV = %100

c+d
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8. Area under the Receiver Operator Characteristic curve
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#31: Thomas (2004)
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Meunay uazlinloadniauvedlsanenanszuaIAToYs 19KIa

NITUATATOYTEN U W.A. 2547 — 2549

(n=17327)
aals UIY (AY) {ouaz
LW
1Y 3,766 51.40
N9 3,561 48.60
01 (i)
weend 1 1) 224 3.10
1-14 798 10.90
15-24 2,485 33.90
25-59 3,649 49.80
60 31l 171 2.30
mqm?;ﬂ(iis.n.) = 2637+ 12.85
flojorst
luwameauna 2,382 32.50
UONANALIA 4,466 61.00
ou 9 479 6.50
91TN
Tuanudnases 408 5.60
WniSeuaindne 1,984 27.10
131953 490 6.70
WinNUIFIaImN 295 4.00
WHNNUVUTHNONTU 355 4.80
HIEAN 3,140 42.90

[INVEAIUAD 286 3.90
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(n=17,327)
auls U (AY) $ouaz
AGRIERRY 232 3.20
o 137 1.90
Tsaszuumaiumele
Tsansandenadumelodnunuuuieundy 3,513 47.90
Tsa laiadmau@eunay 2,132 29.10
Tsndeadniau 1,682 23.00
QRN 1IME(@IA B ATYE)
nd 5,058 69.00
naina 2,269 31.00

91 ~ 9 (% [ 9 a dy a 1 = [
Iﬂﬁl&jﬂ’)ﬂﬂmﬂuﬁﬂfﬂi'ﬁﬂ‘]slW]’JEJTiﬂﬂTiGIﬂLGB’E)ﬂNLﬂuﬁWEJGlﬁ]ﬁ’Ju‘UuLLU’UmEl‘]JWﬂu

v AYY S v v & o a & v ad &
1]1@’35]@1ﬂ’]3ﬂllmlﬂu@u@ﬂﬁu¢] IUIU 2,257 AU ﬂﬂlﬂu’i@ﬂﬁg 64.20 ’f)’]ﬂWiiJu']ll“ﬂlﬂu

v W

o a o v W o
DUAVTDI 1UIU 2,053 AU ﬂmﬂu%ﬂaz 58.40 LLaZ@uﬂUﬁWﬂJNWﬁ@ﬂfﬂﬂ'ﬁl‘l@ TUIU

a I 9
2,002 AY Aaltlusesas 57.00

Y

9 o Y1 A v o o Y v v = o Y = o
ﬁTVii‘lJIZJJ‘]_]'JEJVILEU”I?JTi‘UﬂTﬁ3ﬂ}ﬂﬂUﬂiiﬂll‘ﬂfuﬁﬂﬂlﬁ‘]_lmﬂﬂwau U1AWPYDINITUUIYD

G

3 v o £ o a I 9 A ~ o

WUoUATHHNY 11U 1,038 AU aatluseva 48.70 T9N0NNNAD DINITULENHE 1UIU
a3 ) v W Y o a g

1,237 Al aatlusosas 60.80 LLa$@uﬂﬂﬁWNﬂJTﬂ’JﬂﬂTﬂﬁﬂ’Jﬂﬁ]gﬂ 1UIU 933 AU Aatlu

$ouaz 43.80

o o Y { 9 o o Y o Y & o o
LLa%’G'TTHT]JEj‘]J’JEJﬁLGIJ13J1§‘]Jﬂ1§5ﬂHWQDﬂIiﬂﬂﬁlﬂ@ﬂlﬁU 3J1ﬂ’JEJ€J1ﬂ1iU1'O L“]JL!?JHWU

£ o a I 9 A A
UL 911U 1,185 AU Aalusosay 70.50 Fo9adnAe o1mMsnieluviesvou/ele

o

o o a g v W 3’
11N IUIU 830 AU ﬂﬂlﬂu%@ﬂag 49.80 llaz@uﬂﬂﬁ'llllnﬁ}']ﬂ@’]ﬂ'ﬁﬁu’]nﬂ MUIU

k1)

a g 9 = [ A
650 Ay ﬂﬂlﬂu5@ﬂag 38.60 31YATIDYAAINITINN 8



v v 4
3197 8 Sunazdosar vesdnvazeMsvesdiheidinsumssnmiasusndae
a dy a | =) Y v v =) v
TsamsaayemuaumelaguuuunuReunay Tsaladasnauounau
wazlandoadniauvod I5aneIUIanIsUATATOYEET TIHIANTEUATAI 0YTE

FENINNY WAL 2547 — 2549

ANHUTOINS Acute URI Acute Sinusitis Pneumonia
(n=3,513) (n=2,132) (n=1,682)
o3l 2,257 127 482
(64.20) (6.00) (28.70)
Ho1msiafsye 874 472 145
(24.90) (22.10) (8.60)
191MsNeuATY 399 16 17
(11.40) (0.80) (1.00)
fo1m3une 1,998 357 17
(56.90) (16.70) (1.00)
L INE 1,160 1,038 576
(33.00) (48.70) (34.20)
o3 lo 2,002 647 1,185
(57.00) (30.30) (70.50)
. . 49 290 437
191M50118U
(1.40) (13.60) (26.00)
ﬁﬁngﬂ 2,053 1,237 650
(58.40) (60.80) (38.60)
- ﬁﬁ”ngﬂ"l,a 1,779 770 165
(50.60) (36.10) (9.80)
- ﬁifmﬂﬁmnﬂju 71 111 378

(2.00) (5.20) (22.50)
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anHMULOINMS Acute URI Acute Sinusitis Pneumonia
(n=3,513) (n=2,132) (n=1,682)
- ﬁﬁmﬂﬁmﬁm 62 290 79
(1.80) (13.60) (4.70)
- ﬁifmﬂﬁgéﬁm 141 126 28
(4.00) (5.90) (1.70)
NeIMIfinIYn 353 443 203
(10.00) (20.80) (12.10)
fiomsmiloonouelagninn 0 323 830
(0.00) (15.20) (49.30)
Hoimsveleliidesnia 0 0 484
(0.00) (0.00) (28.80)
fiormsmelafinaumsiv 0 514 0
(0.00) (24.10) (0.00)
liomsuiunihen 0 0 234
(0.00) (0.00) (13.90)
fimmsiunThen 0 0 347
(0.00) (0.00) (20.60)
Hoimsiianszuena 0 267 0
(0.00) (12.50) (0.00)
Nosaayn 0 933 0
(0.00) (43.80) (0.00)
ue1msiiay 0 483 0
(0.00) (22.70) (0.00)

o = (] <3 = 1 9 A =1 ) Y ]
HNYLYiR mmmﬂegcluaﬂmu () Yo ﬂ'l'i'f)ﬂﬁ&llﬂﬁ/]leIﬂfol]'lu'JuQ‘l]'JfJ (n) ‘U't’)\‘]LW]ﬁgjﬁﬂ
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a A U af v Y A
2. ‘1J53ﬁ‘ﬂfﬁﬂW‘Iﬂli’)Qi’)ﬁﬂ@ﬁ‘i’lﬂlﬂl@ﬂﬂu‘lﬂlﬂﬂﬁujﬂ

TumsnlSeuienaszansamvesdaneinuvesdu lidadulsldviing

= = o a R Y a I = Y A
Ll]i‘(’]‘]JW]fJ‘]J 3 9NdINY ulﬂ!!,ﬂ ID3, C4.5 1as CART TﬂﬂWﬂ']ﬁﬂﬂL‘l]uZﬂim Ulﬂl!ﬂ NIUN

(= v A Y A Y Y Y & A o’/’ 1Y Ada
ulllllﬂWiﬂﬂmﬂﬂﬁ'Jll‘lJi o Gl%nﬂmuﬂﬁeuawau“a SFIUNINUA 22 Gl')L!flJﬁ LAagNIUNUNIT
v A @ Yo aR v A @ ad A ag . ag .
ﬂﬂlaﬂﬂﬁ')!!,ﬂﬁ Gl‘lf@aﬂ@iﬂi]ﬂ'lﬁﬂﬂm@ﬂﬁ')uﬂi 3175 A8 75 Best First, 95 Greedy Stepwise
118225 Genetic Search ﬁu%’agaﬂﬂﬁaugguu Use full training set 4azituy 10 Folds Cross-

validation
= = [ A %
2.1 ﬂﬁmllﬂﬂﬂ15ﬂﬂlﬁﬂﬂ§l3uﬂi

= A 1 [ = 3 [ [ asR
Nﬁﬂ?iﬁﬂ‘l&l1ﬂ5ﬂ!ﬂ1hhﬂ1iﬂﬂlﬁ@ﬂﬁ’JLLﬂi dITyeanaInu ID3, C4.5 uag
£~ ' ¥ = v 5 P
CART Faiimsuiagadeyarnaeunazygadeyanaaeuiilu 6 uuy 1dun 5 Folds Cross-
validation, 10 Folds Cross-validation, 15 Folds Cross-validation, 50% split, 60% split (laig

. 9 = o @ dy
70% split lanamsane laesunay Isaaadl
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d’ = = a A [ AR ~ = A Y o (% o
M1 9 Wisumeulszansnmmvesoanainu ﬂimvliJiJﬂﬁLﬁfJﬂﬁ’JLL‘]Ji AINTUIULUN

Y
dthelsamsAaremauaumelydiununnu@eundy tenauasmsuLge

Poya
5 Folds 10 Folds 15 Folds 50% 60% 70%
Algorithms Cross- Cross- Cross- split split split
validation validation validation
ID3
Accuracy 99.00% 99.40% 99.41% 98.75% 98.70% 99.13%
Kappa Statistic 0.9822 0.9849 0.9852 0.9802 0.9800 0.9844
TP Rate 99.12% 99.17% 99.23% 98.73% 99.11% 99.40%
FP Rate 0.45% 0.75% 0.75% 0.95% 1.05% 0.80%
PPV 99.03% 99.26% 99.23% 99.19% 98.74% 98.91%
NPV 99.18% 99.24% 99.29% 98.86% 99.24% 99.49%
AUC 99.20% 99.30% 99.35% 99.95% 99.00% 99.15%
C4.5
Accuracy 99.17% 99.18% 99.18% 98.61% 99.18% 99.42%
Kappa Statistic 0.9833 0.9836 0.9836 0.9721 0.9835 0.9881
TP Rate 98.98% 99.01% 99.09% 98.05% 98.82% 99.31%
FP Rate 0.80% 0.65% 0.80% 0.95% 0.80% 0.60%
PPV 99.29% 99.01% 99.20% 99.01% 99.41% 99.40%
NPV 99.06% 99.34% 99.16% 98.25% 98.99% 99.41%
AUC 99.60% 99.50% 99.60% 99.20% 99.50% 99.70%
CART
Accuracy 96.72% 96.72% 96.72% 97.07% 97.20% 96.86%
Kappa Statistic 0.9344 0.9344 0.9344 0.9405 0.9438 0.9369
TP Rate 93.80% 93.80% 93.80% 90.04% 89.32% 85.48%
FP Rate 8.81% 8.81% 8.81% 10.64% 11.63% 5.84%
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5 Folds 10 Folds 15 Folds 50% 60% 70%
Algorithms Cross- Cross- Cross- split split split
validation validation validation
PPV 90.00% 90.00% 90.00% 88.48% 86.50% 94.29%
NPV 94.52% 94.52% 94.52% 90.81% 90.83% 85.18%
AUC 99.10% 99.10% 99.10% 98.90% 99.20% 99.20%

911915190 9 Bane3iy D3 NlRumsuiadoyanuy 15 Folds Cross-validation 1

a A o Y a d’} a 1 = [ d'
ﬂixﬁmquqqﬂiumsmuuﬂzg‘]hfﬂsﬂmi@mmfa1/1Nmumﬂ%muummmmuwau o

= [ v 9 d’
MIUNUNITUINTBY ALV UDU

1 o AR I Aa A o Y = @ A Y o
aIUaNINY C4.5 ﬂuﬂszﬁﬂﬁqumﬂiumiﬁnuuﬂgﬂ’wiiﬂmmﬂu Lllﬂ(lsb'ﬂll

M3uLadoyauUY 70% split

[ a R d‘ Y v "9 f = a a
azaandIny CART VIi‘]fﬂiJﬂ1§LL°lJ\1ﬂlfJiJ“ﬁLL°lJ°lJ 70% split uﬂizamquqqﬂiumi

o Y1 = o A A @ 19 A
ﬂW!LUﬂﬁjﬂjﬂiﬁﬂlﬂﬂﬂﬂu WaaunNUNITHUITOYALUUDU

A = =1 3 [ a SR Y a R ~ 9 "9
WorlFeumeunaueanaIny WUNoaneINY C4.5 m%mmmmmﬁgmmu

2
70% split 1#a1iadseaniamgegalumsswundihelsamsaadomauaumelodiuuy

puuReunay Taelial Accuracy AU 99.42% 1 TP Rate AL 99.31% A1 FP Rate

91191 0.60% A1 PPV (M1NU 99.40% A1 NVP N 99.41% uagaAl AUC (MIny 99.70%



d’ =) =~ a a [ a R = = A % o 3 o
M319n 10 Wssumevdseansnmusidanainu ﬂiﬂ!klllllﬂﬁlaﬁ)ﬂ@]’ulﬂﬁ AINITUIULUN

Y1 v W = ] as ] 9
@ﬂ?ﬂiiﬂqcﬁuﬁﬂﬂlﬁﬂlﬂﬂUWﬁu HINATNITNITUINYRUDY A

5 Folds 10 Folds 15 Folds 50% 60% 70%
Algorithms Cross- Cross- Cross- split split split
validation validation validation
ID3
Accuracy 99.32% 99.37% 99.37% 98.99%  99.08%  99.32%
Kappa Statistic 0.9864 0.9871 0.9858 0.9798 0.9807 0.9872
TP Rate 99.24% 99.29% 99.20% 99.26%  99.33%  99.41%
FP Rate 0.75% 0.70% 0.75% 1.20% 1.15% 0.75%
PPV 98.83% 98.87% 98.78% 97.91%  98.00%  98.82%
NPV 99.67% 99.71% 99.67% 99.69%  99.70%  99.73%
AUC 99.30% 99.40% 99.30% 98.75%  98.80%  99.15%
C4.5
Accuracy 99.18% 99.33% 99.36% 98.99%  98.46%  99.09%
Kappa Statistic 0.9801 0.9837 0.9844 0.9759 0.9636 0.9786
TP Rate 99.19% 99.29% 99.20% 99.91%  99.42%  99.40%
FP Rate 1.15% 0.95% 0.85% 1.40% 1.30% 1.35%
PPV 97.98% 98.41% 98.59% 97.64%  95.56%  97.64%
NPV 99.67% 99.71% 99.67% 99.57%  99.75%  99.73%
AUC 99.30% 99.20% 99.30% 98.90%  98.50%  99.10%
CART
Accuracy 94.36% 94.36% 94.36% 94.93%  94.80%  94.97%
Kappa Statistic 0.9344 0.9344 0.9344 0.9349 0.9276 0.9345
TP Rate 100% 100% 100% 100% 100% 100%
FP Rate 7.36% 7.36% 7.36% 6.57% 6.87% 6.61%



56

M15199 10 (919)

5 Folds 10 Folds 15 Folds 50% 60% 70%
Algorithms Cross- Cross- Cross- split split split

validation validation validation

PPV 80.86% 80.86% 80.86% 81.86%  82.47%  82.67%
NPV 100% 100% 100% 100% 100% 100%
AUC 99.40% 99.40% 99.40% 99.20%  99.30%  99.50%

911NA15197 10 dane3iiv ID3 NldAumsuisdeyann 10 Folds Cross-validation
uaz 70% split HilszA@nsnmgagalumsswungihelsalmiasnauBounay ooy

AumsusdoyanuUdY

1 o AR I Aa A o PR = o A Y o
aIueanaIny C4.5 mJ‘lezﬁ‘i/lﬁqu‘mﬁmslumiﬁnuuﬂﬁj‘ﬂafﬂim%’mu Lllﬂ(lslfﬂll

mmﬂﬁ’fay’mmu 15 Folds Cross-validation

[ a R d‘ 9 v "9 f =1 a a
1azaandIny CART ﬂiﬂfﬂﬂﬂﬁll“ﬂ\iﬂlﬂyml‘u‘u 70% split uﬂizamquqqﬂiumi

o Y1 = v A A [ v 9 A
swundihe Tsamerny Weorfeunumsulsdeyauudu

A = =1 3 [ a SR Y a R ~ 9 "9

wenlSeuiisuniaudanesiu nuNdanesiiv ID3 NlFmsuadeyauu10 Folds
Cross-validation 1#a1iatsz@nsamgegalumsswundihelsa lafasnaudeundu Tao
1981 Accuracy (AU 99.37% A1 TP Rate 110U 99.29% 1 FP Rate (AU 0.70%

PPV IMNU 98.87% A1NVP #1101 99.71% uagAl AUC M0 99.40%



d’ =) =~ a a [ a R = = A % o (% o
M1 11 Wssumevdseansnmusidanainy ﬂiﬂ!klllllﬂﬁlaﬁ)ﬂ@]’ulﬂﬁ AINITUIULUN

Y [ as 1 9
Athelsateadnay tenmuIsnmangadoya

5 Folds 10 Folds 15 Folds 50% 60% 70%
Algorithms Cross- Cross- Cross- split split split
validation validation validation
ID3
Accuracy 99.19% 99.26% 99.37% 99.10%  99.31% 99.18%
Kappa Statistic 0.9803 0.9811 0.9822 0.9752 0.9818 0.9784
TP Rate 98.39% 98.39% 98.57% 98.08%  99.60% 98.06%
FP Rate 1.90% 0.90% 0.85% 1.25% 0.85% 1.00%
PPV 98.57% 98.69% 98.69% 98.08%  98.53% 98.63%
NPV 99.52% 99.52% 99.57% 99.43%  99.55% 99.41%
AUC 99.05% 99.15% 99.15% 98.85%  99.25% 99.00%
C4.5
Accuracy 99.09% 99.22% 99.29% 98.72%  98.87% 99.27%
Kappa Statistic 0.9744 0.9779 0.9798 0.9635 0.9682 0.9758
TP Rate 98.49% 98.98% 99.16% 97.47%  98.36% 98.63%
FP Rate 1.40% 1.35% 1.25% 1.90% 1.85% 1.10%
PPV 97.56% 97.62% 97.74% 96.89%  96.76% 99.24%
NPV 99.56% 99.70% 99.75% 99.26%  99.51% 99.58%
AUC 99.50% 99.50% 99.50% 98.60%  98.80% 99.30%
CART
Accuracy 97.39% 97.39% 97.39% 97.65%  97.85% 97.91%
Kappa Statistic 0.9252 0.9252 0.9253 0.9328 0.9388 0.9406
TP Rate 95.60% 95.60% 95.60% 83.56%  88.08% 91.29%
FP Rate 4.57% 4.57% 4.57% 6.02% 7.29% 5.18%
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5 Folds 10 Folds 15 Folds 50% 60% 70%
Algorithms Cross- Cross- Cross- split split split
validation validation validation
PPV 84.30% 84.30% 84.30% 79.57%  74.21%  82.85%
NPV 97.63% 97.63% 97.63% 95.32%  97.03%  94.54%
AUC 99.40% 99.40% 99.40% 99.50%  99.60%  99.60%

11NM15190 11 8ane3fiy ID3 N 1Fiumsuladoyauny 15 Folds Cross-validation

=\ a A o VA v d’ = v "9 4’
Nﬂi%ﬁ‘ﬂ‘ﬁﬂ"l“l/‘l@ﬂf!ﬂ Gl,uﬂ"liﬁnlmﬂﬁjﬂ’)ﬂiiﬂﬂ@ﬂ@ﬂlﬁ”u WamaunUNITHUNYaYall YD U

1 o aR I Aa A o Y = @ A Y o
aIueanaIny C4.5 ﬂ?J‘iJigﬁﬂ‘ﬁﬂ'lwqxiqﬂiuﬂ"ﬁﬁnuuﬂﬁdﬂ?ﬂiiﬂm&?ﬂu Lllﬂ(lslfﬂll

ﬂ”liLL‘]J'QﬂQJ}@quJmL‘]J‘]J 15 Folds Cross-validation

nazdane3iy CART NlFnumsutisdoyauuy 5 Folds, 10 Folds 11az 15 Folds

. . Y1 a A 1 o = a A [ Y
Cross-validation laA1iatlsz@niammiiy waglisz@nsnmgagalumsswundihelsa

=2 [ d' = v T 9 d‘
WYINU LWBIMNIUNUNITUINTIYALIV VDY

A = =1 3 [ a SR Y a R A 9 o "9
WorlFeumeundueanaIny WudanaIny ID3 Vli%ﬂﬂﬂﬁ!mﬁlﬂllﬁmm‘u

15 Folds Cross-validation 1#a1iatsz@niamgegalumsswundihelsndoasniau

Tagl¥iaA1 Accuracy 110U 99.37% A1 TP Rate 1M1AYU 98.57% A1 FP Rate (AU 0.85%

PPV IMN1 98.69% A1NVP 101 99.57% uagal AUC NNy 99.15%
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.. . . 9y v @ o
training set 11aznN5al 10 Folds Cross-validation lamamsfadendiutlsiwunmulsa wand

Tuansan 12— 14 a4l

M3190 12 MIfadendusAI80ana3 iy Best First, Greedy Stepwise 11a% Genetic Search

Gl
¥
U

Y
m%’ﬂﬁﬂmmmfﬁemﬂmuma%muummuLﬁﬂuwé’u UWUNANNTLUUY

=)

pyanly 2 nsdl

Algorithms Use full training set 10 Folds Cross-validation
Best First 1. 91M3 19 2.01msthefsee 1 oams 4 2. 91m3thafsbe
= = < = = I
3. 0IMMINOUATEE 4 91MTRUAD 3.0I1MINOUATHE 4 01MTAUAD
5.91M30 YU 6. 01M3vitela 5.91M350 1YY 6. 01M3viela
4 4
Wmioevioy mipevoy
7. mylatinau 8. emstmayn 7. melaiinau 8. 81m31A9YN
< <
iy iy
9. 13120y 9. 01m31201
Greedy 101314 2.01msthefsee 1. oms 4 2. 91m3thafsbe
=1 = 3 =1 = 3
Stepwise 3. 01MINGUATHE 4 ©IMIAVAD 3.01MINOUATEE 4 01M5UAD
5. 91M5018U 6. 91M3nela 5. 9150 10U 6. 91M3nele
4 4
milpevoy milpevoy
7. ielalinau g.oimsthmayn 7. melalinau 8. 21m31299YN
1< 1<
iy iy
9.91M31110Y 9.91m310Y
Y = Y =~ =
Genetic  1.913 |4 2.0msthefsyy 1L e1ms Y 2. 1M IIOURATYE
~ = < < =
Search  3.91MINUUATHE  4.91M5IAVAO 3. 91MIAUAD 4. 91M3010U

5. 91A15018U

7. 01mM3sve 1l
= =~
GENELR

9. 91M31199YN

6. 91M 3N
A

Wiloevou

8. 9158191
A ]

NAUIMTIY

10. 01M31)20Y

5. 9151819
A
ilegvion

7.01m31hay

6. 91M31199yn
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~ 1" o o Ao A Y Ao Y A [ Aax
MNM5 NN 12 wundwudlsidadenla idnnuladifesin Taeds
Genetic Search AUMFLLATRYAINBIFEU U 10 Folds Cross-validation 1A311U2
: Y 1 3
ulsdeengaiios 7 dwls laun 01msld omsihefsye emsfeudsve o1msiu

Ap ©I1M301EY oIMsmielaitosveu/miglagin oamsiasyn uazemsiay

A15199 13 MIfARenAILlsAI86ana3 Ny Best First, Greedy Stepwise 118% Genetic Search

o [ v = [ o v 9 d‘ 9 =
mmﬂm'lmuaamaumwwau mtammnmmmmeyjaﬂ%z NI

5. 91mM3snelal
A ]
AAUHIIY

7.91M3199yn

GENRLE!
6. 91M31)99
n3ZUNA

8.81M31ay

GENEER
5. 915179
N3TUNA

7.91M311ay

Algorithms Use full training set 10 Folds Cross-validation
Best First 1. 01013 14 2. omsdeudsyr 1.ems I 2. 0 IMsReUATHE
3. 9IMIAAIYN 4. 0amsviglall 3. 91msnelal 4. 01m3ving 1ol
GEN LR GENRLE! naumiY
s.omsviwlal 6. 911310 5. 21310 6. 1M31R9YN
AU N3EUBNN QEFATRL TN
7.01m31eayn 8 emsiay 7.91m311ay
Greedy 101314 2.01MsdoudsyE  1.o1ms e 2. 9IMINOUATHE
Stepwise 3. 91MIAAIYN 4. 01m3¥inglall 3. 91msnelal 4. 01m3¥inglall
GENRLE! GENRLE! Aamiiu
s.omsviwlal 6. 91m131a 5.21m310 6. 91mM312R9YN
AU QEFATRI TN QEFATRI IR
7.00m31thaayn 8. 8Imsiiay 7. 013120y
Genetic  1.01m7319 2. 0Msoudsyr 1.eMs 14 2. IMINGUATHE
Search  3.91M3IAAIYN 4. 01m3¥inglall 3. 91Msnelal 4. 01m3¥inglall

a <
NAUNNU

6. 91M311A9YN

A 1 o v Ao A YA o Y o £ o aR
1NNI1TNN 13 ‘W‘U'J'ﬁ]'luju@]'JLUJf!"Vlﬂﬂlaﬂﬂ]lﬂﬂinu'ﬂuiﬂﬁmﬂﬁﬂu HNDANDINUNIT

v A (4

o ax A Yo ' 9 4 =) Y . .
Aaaondnlsne 333 weldnumsuisgadoyaiion1s5euduun 10 Folds Cross-validation
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5 Folds 10 Folds 15 Folds 50% 60% 70%
Algorithms Cross- Cross- Cross- split split split

validation validation validation

ID3
Accuracy 91.51% 91.51% 91.48% 91.24%  91.64% 92.31%
Kappa Statistic 0.8300 0.8300 0.8295 0.8242 0.8320 0.8455
TP Rate 90.75% 90.75% 90.75% 90.44%  90.24% 90.60%
FP Rate 8.50% 8.50% 8.50% 8.80% 8.35% 7.60%
PPV 91.63% 91.63% 91.63% 91.01%  91.78% 92.85%
NPV 91.40% 91.40% 91.40% 91.44%  91.52% 91.86%

AUC 95.70% 95.60% 95.50% 95.50%  95.70% 96.30%
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5 Folds 10 Folds 15 Folds 50% 60% 70%
Algorithms Cross- Cross- Cross- split split split
validation validation validation
C4.5
Accuracy 91.47% 91.51% 91.48% 91.24%  91.50%  92.32%
Kappa Statistic 0.8292 0.8300 0.8295 0.8242 0.8292 0.8455
TP Rate 90.74% 90.73% 90.68% 90.44%  90.27%  92.40%
FP Rate 8.55% 8.45% 8.50% 8.80% 8.50% 7.60%
PPV 91.55% 91.66% 91.60% 94.72%  95.04%  95.63%
NPV 94.21% 94.18% 94.13% 90.10%  90.39%  90.18%
AUC 95.50% 95.40% 95.30% 95.40%  95.50%  96.20%
CART
Accuracy 90.20% 90.20% 90.20% 88.35%  89.10%  90.67%
Kappa Statistic 0.8292 0.8292 0.8292 0.8242 0.8292 0.8427
TP Rate 88.81% 88.81% 88.81% 86.89%  87.15%  89.68%
FP Rate 8.45% 8.45% 8.45% 10.24% 8.94% 8.47%
PPV 91.03% 91.03% 91.03% 89.19%  90.77%  90.29%
NPV 89.43% 89.43% 89.43% 87.57%  87.53%  90.99%
AUC 95.80% 95.80% 95.80% 95.70%  95.80%  96.20%
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pupiReunay lael¥a Accuracy AU 92.32% A1 TP Rate 1M1AU 92.40% A1 FP Rate
AU 7.60% A1 PPV IMNY 95.63% A1 NVP (MIAU 90.18% uagfl AUC 1M1 96.20%
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5 Folds 10 Folds 15 Folds 50% 60% 70%
Algorithms Cross- Cross- Cross- split split split

validation validation validation

ID3
Accuracy 94.36% 94.36% 94.36% 93.70%  93.62% 93.95%
Kappa 0.8551 0.8551 0.8551 0.8407 0.8410 0.8502
Statistic
TP Rate 100% 100% 100% 100% 100% 100%
FP Rate 9.70% 9.70% 9.70% 10.45%  10.40% 9.80%
PPV 80.63% 80.63% 80.63% 79.06%  79.24% 80.41%
NPV 100% 100% 100% 100% 100% 100%

AUC 96.10% 96.10% 96.10% 95.60%  95.80% 96.00%
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5 Folds 10 Folds 15 Folds 50% 60% 70%
Algorithms Cross- Cross- Cross- split split split

validati validation validation

on
C4.5
Accuracy 94.36% 94.36% 94.36% 93.70%  93.62% 93.95%
Kappa Statistic 0.8551 0.8551 0.8551 0.8407 0.8410 0.8502
TP Rate 100% 100% 100% 100% 100% 100%
FP Rate 9.70% 9.70% 9.70% 10.45%  10.40% 9.80%
PPV 80.63% 80.63% 80.63% 79.06%  79.25% 80.41%
NPV 100% 100% 100% 100% 100% 100%
AUC 89.70% 89.70% 89.70% 89.50%  89.60% 90.20%
CART
Accuracy 94.36% 94.36% 94.36% 94.69%  93.92% 94.18%
Kappa Statistic 0.8551 0.8551 0.8551 0.8407 0.8410 0.8502
TP Rate 100% 100% 100% 100% 100% 100%
FP Rate 7.36% 7.36% 7.36% 7.08% 7.99% 7.47%
PPV 80.63% 80.63% 80.63% 81.57%  79.78% 79.11%
NPV 100% 100% 100% 100% 100% 100%
AUC 95.00% 95.00% 95.00% 94.70%  94.90% 95.30%
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5 Folds 10 Folds 15 Folds 50% 60% 70%
Algorithms Cross- Cross- Cross- split split split
validati  validation  validation
on
ID3
Accuracy 94.63% 94.63% 94.63% 94.41% 94.61%  94.68%
Kappa Statistic 0.8412 0.8412 0.8412 0.8362 0.8357 0.8455
TP Rate 93.99% 93.99% 93.99% 91.24% 93.19%  93.23%
FP Rate 9.85% 9.85% 9.85% 9.45% 9.45% 9.30%
PPV 81.87% 81.87% 81.87% 83.49% 83.09%  83.24%
NPV 98.44% 98.44% 98.44% 97.63% 98.12%  98.16%

AUC 96.00% 96.00% 96.00% 96.40% 96.50%  96.50%
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5 Folds 10 Folds 15 Folds 50% 60% 70%
Algorithms Cross- Cross- Cross- split split split
validation validation validation
C4.5
Accuracy 94.61% 94.61% 94.61% 94.41%  94.68% 94.70%
Kappa Statistic 0.8403 0.8403 0.8403 0.8362 0.8446 0.8455
TP Rate 93.98% 93.98% 93.98% 91.24%  93.38% 93.42%
FP Rate 9.95% 9.95% 9.95% 9.45% 9.45% 9.30%
PPV 81.75% 81.75% 81.75% 83.49%  82.94% 83.24%
NPV 98.44% 98.44% 98.44% 97.63%  98.22% 98.16%
AUC 90.90% 90.90% 90.90% 91.70%  91.70% 92.20%
CART
Accuracy 93.69% 93.69% 93.69% 91.90%  91.66% 92.58%
Kappa Statistic 0.8416 0.8416 0.8416 0.8464 0.8467 0.8469
TP Rate 92.07% 92.07% 92.07% 88.90%  87.29% 89.02%
FP Rate 5.90% 5.90% 5.90% 7.35% 7.27% 6.56%
PPV 79.37% 79.37% 79.37% 75.06%  74.60% 76.81%
NPV 97.96% 97.96% 97.96% 97.10%  96.76% 97.21%
AUC 95.90% 95.90% 95.90% 96.50%  96.60% 96.70%
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Genetic Search ﬂu%’ﬂyjauuu Cross-validation ﬁWii‘lJﬁ]”lul.!ﬂﬁjﬂ’JEJIiﬂmS

Y
aaromuauelyduuuunBeunay uenauIsmsuiagadeya

naaoU
5 Folds 10 Folds 15 Folds 50% 60% 70%
Algorithms Cross- Cross- Cross- split split split

validation validation validation

ID3
Accuracy 91.51% 91.51% 91.48% 91.24%  91.64%  92.31%
Kappa Statistic 0.8300 0.8300 0.8295 0.8242 0.8320 0.8455
TP Rate 90.75% 90.75% 90.75% 90.44%  90.24%  90.60%
FP Rate 8.50% 8.50% 8.50% 8.80% 8.35% 7.60%
PPV 91.63% 91.63% 91.63% 91.01%  91.78%  92.85%
NPV 91.40% 91.40% 91.40% 91.44%  91.52%  91.86%
AUC 95.70% 95.60% 95.50% 95.50%  95.70%  96.30%

C4.5
Accuracy 91.47% 91.51% 91.48% 91.24%  91.50%  92.32%
Kappa Statistic 0.8292 0.8300 0.8295 0.8242 0.8292 0.8455
TP Rate 90.74% 90.73% 90.68% 90.44%  90.27%  92.40%
FP Rate 8.55% 8.45% 8.50% 8.80% 8.50% 7.60%
PPV 91.55% 91.66% 91.60% 94.72%  95.04%  95.63%
NPV 94.21% 94.18% 94.13% 90.10%  90.39%  90.18%

AUC 95.50% 95.40% 95.30% 95.40%  95.50%  96.20%
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5 Folds 10 Folds 15 Folds 50% 60% 70%
Algorithms Cross- Cross- Cross- split split split
validation validation validation
CART

Accuracy 90.20% 90.20% 90.20% 88.35% 89.10% 90.67%
Kappa Statistic 0.8292 0.8292 0.8292 0.8242 0.8292 0.8427
TP Rate 88.81% 88.81% 88.81% 86.89% 87.15% 89.68%
FP Rate 8.45% 8.45% 8.45% 10.24% 8.94% 8.47%
PPV 91.03% 91.03% 91.03% 89.19% 90.77% 90.29%
NPV 89.43% 89.43% 89.43% 87.57% 87.53% 90.99%
AUC 95.80% 95.80% 95.80% 95.70% 95.80% 96.20%

d‘ a A Y] ak 9 Yo A A A %]
ATNNUINN 2 ﬂi3ﬁ‘ﬂﬁﬂ1wmﬂﬂﬂaﬂ@§ﬂhﬂuquﬁﬂﬁu1% nsUNMIaenAmlsiu Best

. . 4 VoY .
First t1a¢ Greedy Stepwise Lﬁai%}mmmmayjauuu Use full training set N30

Y
Cross-validation d1%35v3wunfileTsamsaadomuauieslodiuuuuy

Rounau tenaITmsuiigadoyanadol

5 Folds 10 Folds 15 Folds 50% 60% 70%
Algorithms Cross- Cross- Cross- split split split
validation validation validation
ID3

Accuracy 92.07% 91.97% 91.81% 91.51%  91.88%  91.91%
Kappa Statistic 0.8411 0.8393 0.8360 0.8304 0.8376 0.8381
TP Rate 91.81% 91.33% 91.11% 88.14%  87.98%  87.78%
FP Rate 7.95% 8.00% 8.20% 8.30% 7.85% 7.80%
PPV 91.63% 92.00% 91.89% 94.73%  95.41%  95.63%
NPV 92.48% 91.95% 91.74% 88.65%  88.68%  88.76%
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5 Folds 10 Folds 15 Folds 50% 60% 70%
Algorithms Cross- Cross- Cross- split split split
validation validation validation
AUC 97.00% 96.90% 96.90% 96.70%  97.00% 97.20%
C4.5
Accuracy 92.04% 92.08% 92.06% 91.51%  91.74% 91.91%
Kappa Statistic 0.8406 0.8414 0.8409 0.8304 0.8848 0.8381
TP Rate 91.83% 91.83% 91.76% 87.78%  87.99% 88.13%
FP Rate 8.00% 7.90% 7.95% 8.30% 8.05% 7.80%
PPV 92.54% 91.66% 91.66% 94.72%  95.04% 95.63%
NPV 92.50% 92.48% 92.42% 88.65%  88.93% 88.76%
AUC 96.10% 96.10% 96.00% 96.20%  96.30% 96.70%
CART
Accuracy 90.20% 90.20% 90.20% 88.40%  87.66% 88.93%
Kappa Statistic 0.8389 0.8389 0.8389 0.8304 0.8348 0.8371
TP Rate 88.81% 88.81% 88.81% 87.25%  86.49% 86.44%
FP Rate 8.45% 8.45% 8.45% 10.48%  11.28% 8.50%
PPV 91.03% 91.03% 91.03% 89.06%  87.38% 91.29%
NPV 89.43% 89.43% 89.43% 87.78%  87.91% 86.74%
AUC 96.90% 96.90% 96.90% 96.70%  96.90% 97.10%
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5 Folds 10 Folds 15 Folds 50% 60% 70%
Algorithms Cross- Cross- Cross- split split split
validation validation validation
ID3
Accuracy 92.96% 92.86% 92.70% 92.28%  92.66% 92.68%
Kappa Statistic 0.8588 0.8569 0.8537 0.8455 0.8531 0.8534
TP Rate 93.54% 93.03% 92.81% 89.49%  89.38% 89.17%
FP Rate 7.10% 7.15% 7.35% 4.95% 4.16% 3.93%
PPV 91.63% 92.00% 91.89% 94.72%  95.41% 95.63%
NPV 94.18% 93.65% 93.45% 90.09%  90.32% 90.18%
AUC 97.30% 97.20% 97.20% 97.00%  97.30% 97.50%
C4.5
Accuracy 92.93% 92.97% 92.94% 92.28%  92.53% 92.68%
Kappa Statistic 0.8582 0.8591 0.8585 0.8455 0.8503 0.8534
TP Rate 93.57% 93.55% 93.50% 89.49%  89.41% 89.17%
FP Rate 7.15% 7.05% 7.10% 7.60% 7.30% 7.10%
PPV 91.55% 91.66% 91.60% 94.72%  95.04% 95.63%
NPV 94.21% 94.18% 94.13% 90.10%  90.39% 90.18%
AUC 96.60% 96.50% 96.40% 96.50%  96.70% 97.00%
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5 Folds 10 Folds 15 Folds 50% 60% 70%
Algorithms Cross- Cross- Cross- split split split
validation validation validation
CART

Accuracy 91.09% 91.09% 91.09% 88.13%  88.65%  90.50%
Kappa Statistic 0.8565 0.8565 0.8565 0.8455 0.8503 0.8524
TP Rate 90.44% 90.44% 90.44% 86.48%  87.89%  84.00%
FP Rate 8.31% 8.31% 8.31% 10.32% 10.62% 9.00%
PPV 91.03% 91.03% 91.03% 88.75%  88.89%  90.97%
NPV 91.14% 91.14% 91.14% 87.57%  88.41%  90.03%
AUC 97.20% 97.20% 97.20% 96.60%  97.20%  97.40%
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First, Greedy Stepwise iLl81¢ Genetic Search mﬂeﬁ'agaﬁuﬂmuu Cross —

validation g5 i wundirelsa laniadnauideunau uenauasmsaua
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5 Folds 10 Folds 15 Folds 50% 60% 70%
Algorithms Cross- Cross- Cross- split split split
validation validation validation
ID3

Accuracy 94.36% 94.36% 94.36% 93.70%  93.62%  93.95%
Kappa Statistic 0.8551 0.8551 0.8551 0.8407 0.8410 0.8502
TP Rate 100% 100% 100% 100% 100% 100%
FP Rate 9.70% 9.70% 9.70% 10.45% 10.40% 9.80%
PPV 80.63% 80.63% 80.63% 79.06%  79.24%  80.41%
NPV 100% 100% 100% 100% 100% 100%
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5 Folds 10 Folds 15 Folds 50% 60% 70%
Algorithms Cross- Cross- Cross- split split split

validation validation validation

AUC 96.10% 96.10% 96.10% 95.60%  95.80%  96.00%
C4.5
Accuracy 94.36% 94.36% 94.36% 93.70%  93.62%  93.95%
Kappa Statistic 0.8551 0.8551 0.8551 0.8407 0.8410 0.8502
TP Rate 100% 100% 100% 100% 100% 100%
FP Rate 9.70% 9.70% 9.70% 10.45%  10.40% 9.80%
PPV 80.63% 80.63% 80.63% 79.06%  79.25%  80.41%
NPV 100% 100% 100% 100% 100% 100%
AUC 89.70% 89.70% 89.70% 89.50%  89.60%  90.20%
CART
Accuracy 94.36% 94.36% 94.36% 94.69%  93.92%  94.18%
Kappa Statistic 0.8551 0.8551 0.8551 0.8407 0.8410 0.8502
TP Rate 100% 100% 100% 100% 100% 100%
FP Rate 7.36% 7.36% 7.36% 7.08% 7.99% 7.47%
PPV 80.63% 80.63% 80.63% 81.57%  79.78%  79.11%
NPV 100% 100% 100% 100% 100% 100%

AUC 95.00% 95.00% 95.00% 94.70%  94.90%  95.30%
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5 Folds 10 Folds 15 Folds 50% 60% 70%
Algorithms Cross- Cross- Cross- split split split

validation validation validation

ID3
Accuracy 95.16% 95.16% 95.16% 94.711%  93.78% 94.95%
Kappa Statistic 0.8571 0.8571 0.8571 0.8427 0.8416 0.8532
TP Rate 100% 100% 100% 100% 100% 100%
FP Rate 8.52% 8.52% 8.52% 9.45% 10.32% 9.72%
PPV 82.43% 82.43% 82.43% 79.56%  79.25% 80.41%
NPV 100% 100% 100% 100% 100% 100%
AUC 96.30% 96.30% 96.30% 95.75%  95.90% 96.74%

C4.5
Accuracy 94.36% 94.36% 94.36% 93.70%  93.62% 93.95%
Kappa Statistic 0.8551 0.8551 0.8551 0.8407 0.8410 0.8502
TP Rate 100% 100% 100% 100% 100% 100%
FP Rate 9.70% 9.70% 9.70% 10.45%  10.40% 9.80%
PPV 80.63% 80.63% 80.63% 79.06%  79.24% 80.41%
NPV 100% 100% 100% 100% 100% 100%

AUC 89.70% 89.70% 89.70% 89.50%  89.60% 90.20%
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5 Folds 10 Folds 15 Folds 50% 60% 70%
Algorithms Cross- Cross- Cross- split split split

validation validation validation

CART
Accuracy 94.36% 94.36% 94.36% 94.70%  93.92% 94.18%
Kappa Statistic 0.8357 0.8357 0.8357 0.8377 0.8420 0.8478
TP Rate 100% 100% 100% 100% 100% 100%
FP Rate 7.36% 7.36% 7.36% 7.08% 7.99% 7.42%
PPV 80.63% 80.63% 80.63% 81.57%  79.78% 79.11%
NPV 100% 100% 100% 100% 100% 100%
AUC 96.60% 96.60% 96.60% 95.60%  95.80% 96.00%
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A > 4 v _—
First, Greedy Stepwise 1ag Genetic Search 310U A Cross — validation
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5 Folds 10 Folds 15 Folds 50% 60% 70%
Algorithms Cross- Cross- Cross- split split split

validation validation validation

ID3
Accuracy 94.63% 94.63% 94.63% 94.41%  94.61%  94.68%
Kappa Statistic 0.8412 0.8412 0.8412 0.8362 0.8357 0.8455
TP Rate 93.99% 93.99% 93.99% 91.24%  93.19%  93.23%
FP Rate 9.85% 9.85% 9.85% 9.45% 9.45% 9.30%
PPV 81.87% 81.87% 81.87% 83.49%  83.09%  83.24%
NPV 98.44% 98.44% 98.44% 97.63%  98.12%  98.16%

AUC 96.00% 96.00% 96.00% 96.40%  96.50%  96.50%
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5 Folds 10 Folds 15 Folds 50% 60% 70%
Algorithms Cross- Cross- Cross- split split split
validation validation validation
C4.5
Accuracy 94.61% 94.61% 94.61% 94.41%  94.68% 94.70%
Kappa Statistic 0.8403 0.8403 0.8403 0.8362 0.8446 0.8455
TP Rate 93.98% 93.98% 93.98% 91.24%  93.38% 93.42%
FP Rate 9.95% 9.95% 9.95% 9.45% 9.45% 9.30%
PPV 81.75% 81.75% 81.75% 83.49%  82.94% 83.24%
NPV 98.44% 98.44% 98.44% 97.63%  98.22% 98.16%
AUC 90.90% 90.90% 90.90% 91.70%  91.70% 92.20%
CART
Accuracy 93.69% 93.69% 93.69% 91.90%  91.66% 92.58%
Kappa Statistic 0.8416 0.8416 0.8416 0.8464 0.8467 0.8469
TP Rate 92.07% 92.07% 92.07% 88.90%  87.29% 89.02%
FP Rate 5.90% 5.90% 5.90% 7.35% 7.27% 6.56%
PPV 79.37% 79.37% 79.37% 75.06%  74.60% 76.81%
NPV 97.96% 97.96% 97.96% 97.10%  96.76% 97.21%
AUC 95.90% 95.90% 95.90% 96.50%  96.60% 96.70%
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5 Folds 10 Folds 15 Folds 50% 60% 70%
Algorithms Cross- Cross- Cross- split split split

validation validation validation

ID3
Accuracy 95.85% 95.84% 95.84% 95.74%  95.87% 95.91%
Kappa Statistic 0.8821 0.8819 0.8818 0.8795 0.8842 0.8852
TP Rate 91.56% 91.40% 91.45% 90.28%  91.04% 91.55%
FP Rate 6.15% 6.05% 6.10% 5.90% 5.75% 5.90%
PPV 90.25% 90.37% 90.31% 91.15%  91.18% 90.84%
NPV 97.52% 97.47% 97.48% 97.10%  97.29% 97.45%
AUC 97.60% 97.60% 97.70% 97.710%  97.80% 97.90%

C4.5
Accuracy 95.86% 95.88% 95.88% 95.52%  95.80% 95.91%
Kappa Statistic 0.8828 0.8832 0.8832 0.8738 0.8821 0.8853
TP Rate 91.91% 91.28% 91.27% 89.43%  91.14% 91.55%
FP Rate 6.00% 5.95% 5.95% 6.05% 6.00% 5.90%
PPV 90.61% 90.73% 90.73% 91.15%  90.74% 90.84%
NPV 97.43% 97.41% 97.41% 96.82%  97.33% 97.45%

AUC 96.80% 96.80% 96.70% 95.20%  96.50% 97.10%
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5 Folds 10 Folds 15 Folds 50% 60% 70%
Algorithms Cross- Cross- Cross- split split split
validation validation validation
CART

Accuracy 90.04% 90.04% 90.04% 89.47%  95.97% 95.95%
Kappa Statistic 0.8836 0.8836 0.8836 0.8838 0.8868 0.8866
TP Rate 94.42% 94.42% 94.42% 90.25%  91.57% 91.57%
FP Rate 10.67% 10.67% 10.67% 10.77% 2.71% 2.72%
PPV 71.39% 71.39% 71.39% 71.74%  91.03% 91.04%
NPV 98.27% 98.27% 98.27% 96.80%  97.47% 97.45%
AUC 94.60% 94.60% 94.60% 97.70%  97.70% 97.90%
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=== Run information ===

Scheme: weka.classifiers.trees.Id3
Relation: URIandNoURIt
Instances: 7327
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Test mode: 10-fold cross-validation

=== (Classifier model (full training set) ===

1d3

<

RUAD =Y

| ilegvey =N
| | 919 = a4

Y

| || fhign =v3

[ 1] ] ngﬁ=temadnor
||| wWa=F:URI

|| ||| Wf =M: No_URI

| | | | @Mqi = temnor: No_URI

-
[ uyn =Yl

||| Yrasyn =N
L] | Sdune =Y
|1 1] ] ©1%W=0cc6

L1111 ] Yefisee =N
11 |]]]]| Wed=L1:URI
L1111 | heg=L2

a

L1111 ]| @) =temadnor: URI
11T ]| gl = temnor
11111 tWa=F:No URI
LT[ ewer=M: No_URI
L1111 ]| fieg=L3: URI
1111 ]| tefswe =Y: URI

[ 1] 91%W = Occl: null

||| ]| ®1%W =0Occ3: URI

[ 1] ] 91%N = Occ2: null

[T 91N = Occ4: null
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|1 ] ]| ®1%W =Occ8: URI
|11 ]| ®1%W =Occ5: URI

[ 1111 91N = Occ9: null
[T 91N = Occ7: null
||| | Meuvig =N: URI

| ||| 1@ayn =Y: No URI

] fidyn =N

11 melafindumiu =N

[ | ||| tWe=F: URI

[T ] =M

L1111 ] ®1%W=0Occ6
RERRRRRICINIER
RERRERN ‘ﬁagj=Ll:URI
U111 ] fieg =12
111111 auni=temadnor: No URI
LT | gougid = temnor
L1111 1] | ©1R8u =N: URI
L1111 ]| @18y =Y: URI
L1111 fieg=L3: URI
1| ||| Wauvg=N: URI

[ 111 ] 91N = Occl: null
||| ] ©1%W=0cc3: URI
[T 91N = Occ2: null
[T 91N = Occd: null

||| ]| ©1%W=0cc8: URI
L1111 ] ®1¥W=0cc5

L1 11111 3519 =Y: No URI
L1111 M35 =N: URI
111 ]| ®1%W =0cc9: URI

[ 1] 1] 91%N = Occ7: null

|11 | wmelalinaumiy = Y: No URI



||| By =Y2
1111 Te =N:URI
1 le =Y

BRRR ﬁagi=L1:UR1
BRRR ﬁagj=L2:No_UR1
|11 ]| fieg=13: nul

I | ﬁﬁyw,ﬂ =Y4

| ||| Y29y =N: URI

|| || Y29y =Y:No URI
| | 918 =a2

||| WA =F

[ 1] 91%N = Occ6: null
||| | ®1%W = Occl

[ ]]] Qmﬂuﬁ=temadnor
11| Yeuvie =Y: URI
||| ||| Wauvg=N: No URI
[ Qﬂl{]ﬁ=temnor: URI
[ ] ]| 91%N = Occ3: null
|| | | ®1%W = Occ2: URI

[ ]| 91%W = Occ4: null

[ ]| 91%N = Occ8: null

[ ] ] 91%N = OceS: null
||| | ©1%W = Occ9: null

[ ]| 91%W = Occ7: null
||| A=M

1] | fiog=L1

1111 Te =N:No URI
1111 e =Y:URI
1] ﬁagi:Lz:No_URI
RN ‘ﬁ@gj=L3:URI

| | ®1g=a3
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| | | Yamayn =N: URI

| | | Y2@3yn =Y:No_URI
| | 91 =a5

| | | Utduvie =Y: No URI

| | | H@ung =N: URI

| | 91y =al

|| | ®1m7314 = Y: No_URI

| | | ®1m3 19 = N: URI

| miloenou = Y: No URI
uAe =N

| M5 W =Y

| | ﬁﬁyw,ﬂ =Y3

111 =N

||| | Weuvie =Y: No URI
||| | Maurig =N: URI

|11 %@ =Y:No URI

| | ﬁﬁyWQﬂ =Yl

|| | melai@saniag =N
11 meladinaumiu =N
11| ®18eu =N

L1 | thanszuenan =N
['||]]]] ©1¢=a4: URI
LTI 91g=a2

11| ] ||| Uerune =Y: URI
1] ||| Uerung =N: No URI
['||]]]] ©1¢=a3:URI
['||]]]] ©1¢=a5: URI

[ ]]]]] @w@w=al:null
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||| dranszusna =Y: No URI
11]]] ®1Reu =Y

1] 1] 81¢=a4: null

[|]1]]] ©18=a2:No_URI

['|]]]] ®1@=a3:null

| |111]] ®1g=a5: URI

|| ]]]] ®@=al:null

111 | wielafindumiiu = Y: No_URI
| | | melad@saniag = Y: No URI

| | ﬁﬁyw,ﬂ =N

||| milesvon =N

||| ®1@8U =N

111 ] ®1%W =Occh

L1 ]| euvig =Y
L1 ] 81g=ad

11111111 Te =N:No URI
Er e =y

[TTITTT ngﬁ=temadnor: No URI
111 ]1]| M = temnor: URI
['|]]]]] 01¢=a2:null

L1111 1] 21g=a3: URI

L1111 1] 1g=a5:null

[|]]]]] @wW=al:null

L1 ]| Seruvig =N

L1 ] theanszuena =N

L1 L] daeayn =N: URI
L1111 ]| YJ2a9yn =Y:No URI
L1 ] thensguena =Y: No URI
||| || ©1%W =Occl: URI

|11 ] ®1%W =0cc3

111111 % =N:No URI



e =y

['[11]]]] ©18=a4: URI
[|]]]]] 01¢=a2:null
['|]]]]] ©1¢=a3:No URI
L1111 81g=aS:null
[|]]]]] @w=al:null

|| ]| ©1%W=0cc2
L] ][] ®1g=ad

1111111 T® =N:No URI
1111111 % =Y:URI
L] ] ®1g=a2

1111 | 9Mgi = temadnor
LITTEE]] WA =F
ULTTTT] ] fleg=L1: URI
ULTTTT ] fled=L2: URI
ULETTT ] fleg=L3: URI
[111]]|]]| tWa=M:No URI
NERERR Qm{]ﬁ=temnor: URI
LI ]] 91g=a3
1] ] Seume =Y
L1111 Y29fsye =N:No URI
L1111 1] Yafisee =Y: URI
L1111 ]| Seruvie =N: URI
['|]]]] ®1@=a5: null

['|]]]]| ®@=al:null

||| | ©1%W = Occ4

||| ]| 99N = temadnor: No_URI
||| eM¥ = temnor: URI
1] 91FN = Occ8: null

|'1]] | ®1%W =Occ5: URI

|11 ] ®1%W =0cc9: No URI
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||| || ®1%W = Occ7: URI
1] ®1R8U =Y

1] ] Neufsye =N
[|]1]]] ©18=a4:No_URI
[|]1]]] ©18=a2:No_URI
[T 21g=a3

[ 11]]]] twe=F:No URI
[ ]| |]] swe=M:URI
['[]]]] ®1®=a5: null
['|]]]] ®1@=al:null
1] ] Reudsye =Y

[ |]]]] twe=F:URI

|1 || || Wl =M: No URI
|| | mileenou = Y: No URI
| | ﬁﬁyugﬂ =Y2: No_URI
N ﬁﬁyugﬂ =Y4: No_URI

| 015 W =N

| | 1daaayn =N

||| wiflesvon =N

9
||| Byn =Y3

|| ||| ®1%W=Occ6: No URI

[ 1] ] 91%¥W = Occl: null

[ 1]]] E]ﬁf‘W=Occ3:No_URI

||| || 1% = Occ2: No_URI

11| ®1%W = Occd: URI

1] 91N = OccS: null

| |']]] ®1%W =Occ5: No_URI

|11 ] ®1%W =0cc9: No_URI

[ 1] 913N = Occ7: null
]| Byn =Y1

11 ] ] they =N
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L1111 ] ®1%W=Occ6

L1 ] theanszuena =N
||||||||ma"1ﬁ]ﬁﬂ§umﬁu=N
L] velati@esniag =N
LI Te =N
LILILT ] ]| feg=L1: URT
LILITTT ] ] fieg=12
RRRRRRRRRRREL R

L EEEE L] dhefsyg =N
LLLITIILL ]| finaygn =N
CUTITILILT ] ]| Saume = Y: No URI
CULIIILT T ] ]| Siarume = N: URL
LELIITLTIT ]| fiaeyn =Y: URI
CLLTEEEEET L] ] dhafisbe =Y: URI
11T II 1] ]| ©1g=a2:No URI

LI TIITT ]| ] ©1g=a3: No URI
LT TTTT] ]| ©1g = a5: null

UL TITTT ] ] ©1g=al: null
LITTILT ]| fieg=13: URL
IIITII T Te =Y:URE

LI welalideandag = Y: No_ URI
111111 ] melefinAumiiu = Y: No URI
L1111 1] Yrensguenal =Y: No URI
|11 1] | ®13W = Ocel

[1]11]]] Wa=F:URI

||| tWe=M:No URI

I1 11| ©1%W=Occ3
|||||||ﬁagi=L1:URI
|||||||‘ﬁf]§‘i=L2:null
||||\||ﬁagi=L3:No_URI

I1 11| | ©1%W = Occ2
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L1 ]| Serune =Y
11111111 le =N:No URI
LT =y
LT ] ®1Ren =N
LITILT )] ] feg=L1: URI
LTITTT ]| fleg=L2
IR swer=F: URI
IR ] twer=M: URI
LTILTT] ] fleg=L3

L1 LI ]| frayn =N:No URI
LILITLIT]] | favgyn = Y: URI
L1111 11| ®18u =Y: No URI
1111 ]| Yeruvig =N: No URI
||| || ©1%W = Occd: No URI

[ 11111 91%W = Occ8: URI
1111 | ®1%W=Occ5: URI

[ 11111 91N = Occ9: null

| ||| ©1%W=0cc7: No URI

[ ]]] ‘]JTJQU; =Y:No URI

1] | ﬁﬁy"ngﬂ =N

1111 ] Yefisue =N

L1111 ] Aeudsye =N

111 ]| ®1%WN=0cc6: No URI
111 ]| 913N =0ccl
11111 fied=L1:No URI
U111 ]| fieg =L2: URI
NEEREEN ﬁ®§i=L3:null
11111 ] ®%W=0cc3: No_URI
11111 ] ®%W=0cc2: No_URI
11| %W =0cc4: No URI

11| %W =0cc8: No URI
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|11 ]| ®1%W=0cc5: No URI
11| ®1%W=0cc9: No URI
11T ]| 81%W=0ccT
LELETT ] ey =N

L1 1] Sterune =Y: No URI
L] ieung =N
LILLLTTL T Te =N

I swer=F:No_URI
IR swer=M: URI
ILEITT ] Te =Y: R
1111111 Y24 =Y:No URI
L1 ]| DNeuAsye =Y

|1 111 ®18=a4:null
['[]]]]] 818=a2: URI
['[]]]]] ©18=a3:URI
|'[11]]]] ©1¢=a5 No URI
[|]]]]] ®W@W=al:null

1] ] Yefisue =Y
111 ey =N

L1 ] theanszuena =N
111 ®%W=0cc6: URI
[T 9713 = Occl: null
11|11 ®%W=0cc3: No URI
11| ]]| ®%W=0cc2: URI
[T 913N = Occ4: null
[1LLL] ]| ©1%W = Oce8: null
[1LLL] ]| ©1%W = Oce5: null
[LLLL] ]| ©1%W = Oce9: null
[1LLL] ]| ©1%W = Oce7: null
L1 ] thensguena =Y: No URI

|1 111] ey =Y:No URI
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BER ﬁﬁy"ngﬂ =Y2: No URI

BER ﬁﬁy"ngﬂ =Y4: No URI

[ ] ] Lﬂﬁﬂﬂ”l/iﬂﬂ:Y: No_ URI

| | Y2a9yn =Y:No URI

Time taken to build model: 0.31 seconds

=== Stratified cross-validation ===

=== Summary ===

Correctly Classified Instances 7264 99.1402 %
Incorrectly Classified Instances 55 0.7506 %
Kappa statistic 0.9849

Mean absolute error 0.008

Root mean squared error 0.0853

Relative absolute error 1.5985 %

Root relative squared error 17.0825 %

UnClassified Instances 8 0.1092 %
Total Number of Instances 7327

=== Detailed Accuracy By Class ===
TP Rate FP Rate Precision Recall F-Measure ROC Area Class
0.993 0.008 0.992 0.993 0.992 0.993 URI

0.992 0.007 0.993 0.992 0.993 0.993 No URI
=== Confusion Matrix ===

a b <--classified as

3485 26| a=URI

293779| b=No URI
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==== Run information ===

Scheme: weka.classifiers.trees.J48 -C 0.25 -M 2
Relation: URIandNoURIt

Instances: 7327
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aay
Test mode: 10-fold cross-validation
=== (Classifier model (full training set) ===
J48 pruned tree
milpenol = N
| 1heayn =N
| | thay =N
1 welafnaumiin =N
|| | | 918U =N
| | ]| | Yranszuona =N
L1 welalid@esniag =N
EERRREE S
LT emsld=y
1T fieg=Li

LT L] ]| ®1%W=0cch

FErrrrrrrl
IR I I AR A O BN A

mgﬁ = temadnor: URI (2.0)

P

mgﬁ = temnor: No_URI (2.0)

P

=\

91UN = Occl:
=

D1UN = Occ3:
=

D1YN = Occ2:
=

D1YN = Occ4:
=

D1YN = Occ8:
=

D1YN = Occ5:
=

DI1YN = Occ9:

=
D1YN = Occ7:

No_ URI (0.0)
No_ URI (0.0)
No_ URI (7.0)
No URI (0.0)
No URI (0.0)
No URI (0.0)
No URI (0.0)
No_URI (0.0)

Nog = L2: URI (34.0/1.0)

Nog =L3: URI (3.0)

1] omsle=N
L1 1] || Wauwne=Y: No URI(79.0/1.0)

=
FEE T waune =N
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D1YN = Occh:
=

91UN = Occl:
=

1UN = Occ3:
=

1YN = Occ2:
=

D1YN = Occ4:
=

D1YN = Occ8:
=

91YN = Occ5:
=

DI1UN = Occ9

=S
DI1YN = Occ7:

No_URI (5.0)
URI (0.0)
No_URI (3.0)
No URI (1.0)
URI (23.0)
URI (0.0)

No_URI (1.0)

: No_URI (3.0)

URI (0.0)

Y

mihyn =v1

| ©19=ad

| | Wiguviz=Y

| | | ®1%W =0cc6

||| | ®135 M = Y: URI (115.0)

L] | 2IMIMW=N

HERE ﬁagi=L1:UR1(13.0)

| 111 | fieg=L2
|||\||L%1Jﬂa=Y

L1 L] || Uefsyg =N:No URI(12.0/1.0)
L1 L] | | Yefsyg =Y: URI(10.0)
||| || 9uA® =N: URI(18.0/1.0)
| || || f#ied=L3: URI(6.0)

| | | ®1%W=0Occl: URI(0.0)

| | | ®1%W = Occ3: URI (19.0/1.0)

| | | ®1%W = Occ2: URI(0.0)

| | | ®1%W = Occd: URI (0.0)

| | | ®1%W =0cc8: URI(18.0)

| | | ®1%W =0cc5: URI (29.0)

| | | ®1%W=0cc9: URI (0.0)

| | | ®1%W =0cc7: No URI (8.0)

| | Hidguvig =N: URI (736.0/2.0)
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| 91y =a2

UL = Y: URI (104.0/3.0)
Taung =N
| gMq i = temadnor

| | AAYN =N: No_URI (60.0)

| | ARIYN =Y

e

|| | 21314 = Y: URI (9.0)

| | | ®1M35 M =N: No_URI (4.0)
| ’ngﬁ=temnor

|
| | ”UA® =N:No URI(3.0)

P

<
IUA® =Y: URI (14.0)
<

| 91y =a3

Y

finayn =N

| 91319 = Y: URI (433.0)
| 913U =N

| | 13UAD =Y: URI(133.0)
| | Rupe =N

3 = temadnor: No_ URI (7.0)

e}
2
e

e
2
e
)
Il

temnor: URI (33.0/1.0)

| | el =F: URI (2.0)
| | 1Wf=M: No URI (39.0/1.0)

| lo =Y:URI(29.0)

01¢ = a5: URI (54.0)

918 =al: No_URI (32.0)

A o
Uuyn =N

U

| 13UAB = Y: URI (758.0/6.0)

<
| wuAB =N

1rafsyy =N

| ©1%W = Occh
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M =Y

| | twer=F:URI (46.0)

|| A=M

| | | 1o =N:No URI(4.0)
|| lo =Y:URI(2.0)

| 81m3 19 = N: No_URI (12.0)
913 = Occl: URI (164.0)
91BN = Occ3

|

\
=S
DI1UN = Occ2

mgﬁ = temadnor: URI (3.0)

)

mqﬁ = temnor: No URI (43.0)

)

| NYUATHE =N

| sl =Y

||| fnayn =N

| | | | ®1¢=a4: URI(0.0)

| | || ®1g=a2

| | | | | twer=F:URI(12.0/5.0)
| | | | | WA =M:No URI(11.0)
| | | | 91g=a3: URI(16.0)

| | | | ©1g=a5: URI(0.0)

| | | | ®1g=al: URI(0.0)

| | | AAYN =Y:No_ URI(7.0)
| | #1319 = N: No_URI (29.0)
| NBUATYE =Y: URI (36.0)
913N = Occd: No URI (3.0)

91N = Occ8: No_URI (2.0)

813N = Occ5: URI (0.0)

21N = Occ9: No_URI (1.0)
21N = Occ7?

| I8 =N:No_ URI (3.0/1.0)

| I8 =Y: URI(13.0)
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| U29f5H2 = Y: URI (385.0/3.0)

|
HEEE ﬁﬁyWQﬂ =Y2
[T ] ] ] BuAD =Y: URI (72.0/1.0)
|| || | WuA® =N:No URI(189.0)
RN ﬁﬁyw,ﬂ =Y4
||| || 3uA® =Y: URI(140.0)
|| ||| 9uA® =N:No URI(6.0)
||| welai@esning = Y: No URI (81.0)
| | | Yaanszuena1 =Y: No URI (135.0)
| | 018U =Y
| | | DeuRsEE =N
. RuAe =Y
| ||| | ®1@=a4: URI(7.0)
| | | | | ®18=a2:No_URI(12.0/1.0)
| ||| | ®1@=a3: URIL(6.0)
| ||| | ®1@=a5: URIL(0.0)
| 1| | | ®1@=al: URI(0.0)
| | | | UA® =N:No URI (430.0/3.0)
||| DeuRsHE =
| | | | WA =F:URI(31.0)
| | | | WA =M:No URI (4.0/1.0)
| wielefin@umiiu = Y: No_URI (191.0)

1981 = Y: No_URI (396.0)

129y =Y: No_URI (821.0)

(Mieeneol = Y: No URI (1153.0)

Number of Leaves : 94

Size of the tree : 145

Time taken to build model: 0.28 seconds

=== Stratified cross-validation ===

Summary ===
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Correctly Classified Instances 7267 99.1811 %
Incorrectly Classified Instances 60 0.8189 %
Kappa statistic 0.9836

Mean absolute error 0.0118

Root mean squared error 0.0867

Relative absolute error 2.3667 %

Root relative squared error 17.3639 %

Total Number of Instances 7327

=== Detailed Accuracy By Class ===

TP Rate FP Rate Precision Recall F-Measure ROC Area Class
0.993 0.009 099 0993 0.991 0.995 URI

0991 0.007 0.993 0991 0992 0995 No URI

=== Confusion Matrix ===
a b <--classified as

3488 25| a=URI
353779 b=No URI
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=== Run information ===

Scheme: weka.classifiers.trees.J48 -C 0.25 -M 2

Relation: URIandNoURIt-weka.filters.unsupervised.attribute.Remove-R2-6,8,11-14,17-21

Instances: 7327
Attributes: 8
15
913 19
= =
NYUATHY
3
LRUND
=
DUIYU
A
IMUBDYYIOU
12a9n
a1
Test mode: 5-fold cross-validation
=== Classifier model (full training set) ===
J48 pruned tree

Milp81el =N

| 1mayn =N
| | thay =N
| | | 918U =N

| | | | BuA® =Y: URI(2090.0/109.0)

3
| | | | QuUAD =N

| 1| | | ®13 MW =Y: URI (1341.0/202.0)

L1 | M3 =N

| | | | | | Doudsey =N:No URI (962.0/284.0)



| | | | DeuAsEE =Y: URI(67.0/7.0)
| 910U =Y

|| AeuUATEE =N

||| AuAe =Y

| || | ®m3l4=Y:No URI(16.0/7.0)
|| | | 813504 =N: URI (9.0/2.0)

| | | 13uA® =N:No URI (437.0/3.0)
| | DoUASYE =Y: URI (35.0/3.0)

12aY = Y: No_URI (396.0)

1299y = Y: No_URI (821.0)

(Mieenol = Y: No_URI (1153.0)

Number of Leaves : 11

Size of the tree : 21

Time taken to build model: 0.39 seconds

=== Stratified cross-validation ===

Summary ===

Correctly Classified Instances 6702

Incorrectly Classified Instances 625

Kappa statistic 0.8292

Mean absolute error 0.1354
Root mean squared error 0.2611
Relative absolute error 27.1189 %
Root relative squared error 52.2652 %
Total Number of Instances 7327

TP Rate FP Rate Precision Recall F-Measure ROC Area Class

Detailed Accuracy By Class ===

0915 0.086 0.907 0915 0911 0955 URI
0914 0.085 0921 0914 0918 0955 No_URI
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=== Confusion Matrix ===

a b <--classified as

3216 297 |
328 3486 |

a=URI

b=No_ URI

123

v} ] d' [ P 9 o [ a R A v A
AIDEINUINN 4 NﬁaW‘ﬁﬂllﬂ%']ﬂIﬂﬁllﬂﬁll SPSS avisuaanaIny CART NUNITAALADN

A
A151UD Genetic Search 910 Use full training set taza3wadaduun gihelsamsaaie

muaumelidmuunuuiReunau andeyafiutauuy 5 Folds Cross-validation

Model Summary

Specifications

Results

Growing Method
Dependent Variable

Independent Variables

Validation
Maximum Tree Depth
Minimum Cases in Parent Node

Minimum Cases in Child Node

Independent Variables Included

Number of Nodes
Number of Terminal Nodes

Depth

CRT

Diseases

Fever, Dizzines, Sore throat, Vomiting,
Dyspnea, Nose pain, Ear pain

Cross Validation

5

100

50

Sore throat, Dyspnea, Ear pain, Nose pain,
Fever, Dizzines, Vomiting

19

10

5




Risk
Method Estimate Std. Error
Resubstitution .098 .003
Cross-Validation .098 .003
Growing Method: CRT
Dependent Variable: Diseases
Classification
Predicted
Percent
Observed No URI URI Correct
No URI 3411 403 89.4%
URI 315 3198 91.0%
Overall Percentage 50.9% 49.1% 90.2%

Growing Method: CRT

Dependent Variable: Diseases
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