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contact-lenses 5-—7%

B-tation: contact-lenses

I 1. age
ominal

£ spectacle-prescrip

3: astigmatism

4: tear-prod-rate

5: contact-lenses

Momjnal ‘

Mominal Mominal Mominal
| r1.r:_':nur'|g myope nao reduced none |
2 |young rmyope no normal soft WEI AKX
3 |young myope Yes reduced none o, el hE
4  |young myope YES normal hard
5 |young hypermetrope no reduced none
& |young hypermetrope no normal soft
7 |young hypermetrope yes reduced none
8 |young hypermetrope yes narmal hard
9 |pre-presbyopic |myope nao reduced none
10 |pre-presbyopic  |myope no normal soft
11 |pre-presbyopic  |myope yes reduced none
12 |pre-preshyopic  |myopes yes normal hard
13 |pre-presbyopic  [hypermetrope no reduced none
14 |pre-presbyopic  |hypermetrope nao normal soft
15 |pre-presbyopic  |hypermetrope yes reduced none
16 |pre-presbyopic  |hypermetrope yes normal none
17 |preskhyopic myope nao reduced none
18 |preshyopic rmyope no normal none
19 |presbyopic myope yes reduced none
20 |presbyopic myope YES normal hard
21 |presbyopic hypermetrope no reduced none
22 |preskbyopic hypermetrope no normal soft
23 |preshyopic hypermetrope yes reduced none
24 |preshyopic hypermetrope Yes norrmal none

Undo OK Cancel
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Weka Classifier Tree Visualizer: 16:45:25 - trees. J48 (con

Tree View
J—R
= reduced = normal
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=7 L e —

= Mmyope = hypermetrope
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Entropy(S) = —pTlogpT —p logp~
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Weka TORTE

‘}EEE?K(J J48

wWeka Explorer

k
Il

Prep Classify [ Cluster | Associate | Select attributes | Visualize |
Claaalfle

FBT %=
ST (CAE S

mOUwO—
Visualize tree

TAREZRTR

Choose |l4g-C0.25-mz
Test options Classifier output
Use training set === Run information === =
) Supplied test set | Set... | Schene: weka, classifiers, trees, 043 -0 0,25 -N 2
. . Felation: contact-lenses
i) Cross-validation Folds Inetances: 4
' Percentage split 9% Attributes: B
age
| Meore options... | spectac le-prescrip i
astignatizn W
tear-prod-rate
|l:I'~.I||:--rn‘,|I contact-lenses |v| contact-lenses
Test nmode: evaluate on training data
| Start || Stop | === Classifier model (full training set) ===
Result list (right-click for options) —
J4& pruned trees ]
[12:44:23 - treesjdas | [P0 7TTT ARDFTFA b
tear-prod-rate = reduced: none (12.0) ?'ém
tear-prod-rate = nornal
|  asztigmatizm = no: =soft (6.0/1.0)
astigmatizn = yes
| | spectac le-prescrip = myope: hard (3,0)
| | spectac le-prescrip = hypermetrope: none (3,0/1.0)
Hunber of Leaves 4
Size of the tree : 7
Tine taken to build model: 0 seconds —
-
4 I | v
Status
OK Log
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EHEE DM
« IHEHHE A ZRDOBREMNSEAIE (A < ?) ZiE
&I ) — RZ=EVERK

—>C ZEDPOTROHDD
Sum 40 |48 |60 |72 180 190
playTennis [No |[No |Yes |Yes |Yes [INo

c=(48+60)/2 c=(80+90)/2

- =54 —85
HHRERENDZ VA
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[ Preprocess [ Classify | Cluster | Associate | Select attributes [ Visualize |

Classifier
Choose |148 -G 0.25 M2 |
Test options Classifier output
se training se petalwidt =
) Uset t lwidth -
clazs
(U Supplied test set | Set... | Test node: 10-fald cross-validation
® Cross-validation Folds M === Classifier model (full training set) ===
) Percentage split % ]
- - . J48 pruned tree
| More options... | """""""""
petalwidth <= 0_8: Iris-setasa (50.0)
||:Nn.m} class |v| petalwidth > 0,8
| petalwidth <= 1.7
| |  petallength <= 4. 9: Iris-versicolor (48 0/1.0)
| stat || Stop ||| | petaliength > 4.5 3
. . . o | | | petalwidth <= 1.5: Iris-virginica (3.0)
Result list (right-click for options) | |  petalwidth > 1.5 Iris-versicoler (3.0/1.0)
16:44:11 - lazy.|Bk | petalwidth > 1,7: Iris-virginica (46,0/1,8)
16:45:25 - trees. |48
= - - - Faves 5
Weka Classifier Tree Visualizer: 16:46:52 - krees. J48 (iris)
Tree View tres . |
=08 ! ! - 0.6 to build model: 8,01 seconds
— ? ted cross-validation ===
=17 =17 — lassified Instances 144 98 ]
stic o, 94
_ ke arrar A, 0835
f*f—i’-l.g >4.9 quared error 0, 1586 |
re-versicolor (48.0/1.0) — e 5
Il | [ »]
<=1h =15

!
I/

Log w. x 0
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Cyvap = argmaXP(wi\w) w; (1<i1<c¢) 93X
« T—ANSEEN(CCOERZRDODDIFEELLY

» RAXDEE  p g p) - P(BJL?;(A)

Jhnl

« Bx N

Cyap = arg max P(w;|x)
P : :
= arg max (@) Pwi)
i P(x)

= arg max P(x|w;) P(w;)
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Felation: weather ;-.fmbl

o
o
S
=2

Weka @D
weather.nominal >—%

TRUE

FALSE
TRUE

ho
o i FALSE |ves
rain i i FALSE |ves ae
iﬁ; L/ Td: (/ \ E O) rain co0 FALSE lyes 3x3x2x2=36 1BIEDHESE
rain Coo TRUE no
oo TRUE  |wes
y o sunn i i FALSE |no
yy' SN o0 FALSE  |wes
rain i FALSE |ves
=Unn i TRUE  |wes
VeS
ves
ho

o] [ ok H Cancel ]
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P(x|w;) = P(x1,...,zq|w;)

d
Cnp = argmax P(w;) H P(x|wi)

7 =1
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4.2.2 A —TRA A

—

weather.nominal >—%

) Viewer

Relation: weather zvmbalic

Mo. | 1: outlook | 2 temperature | 3 humidity | & windy | & play
Mominal Pominal Mominal Mominal Mominal

] SURY hiot high FA&LSE  |no

2 SLINFY hiot high TELUE o

3 overcast  |hot high FALsE |ves

4 rainy mild high FALSE |wes

] Fairy con| rior mal FALSE |ves

i =1 con| nior mal TELE o

) overcast  |cool hiat tal TELUE  |ves

o SLINY trild high FALSE o

q SLINY con| nior mal FALSE |ves

10 |rainy trild hiat tal FaLsE  |ves

11 |sunmy trild nior mal TRUE  |ves

12 |overcast  |mild high TRUE  |ves

13 |owvercast  |hot hiat tal FALsE |ves

4 |rainy rild kigh TRELUE  |ho

Undo | ok | | Cancel




4.2.2 A —TRA A

[ Preprocess | Classify | Cluster | Associate | Select attributes [ Visualize |

Classifier

=== Evaluation on training set ===

NaiveBayes
Test options Classifier output C 1 ass
O I o o\ Attribute yes no
8 lied 5 ttribute yes nao
upplied test set et .. (0.83) (0.38) (O ] 63) (O ] 38)
i_) Cross-validation Folds E=sssssssssssssssssssssssssss
outleck V|
) Percentage split % “unny 3.0 49 | N| T T T T T T T TTTETTETTETEETETTETTETTT
| More options... | Dr:?,::a:t ig ;gj |::> outlook
[total] 12,4 2.0
|{Ngm:|. play |'| tenperature Sunny 3 ° O 4 ° O
hot 3.0 3.0 overcast 5.0 1.0
| Start || Stop | ni 1.:: ig :g .
Result list (right-click for options) [total] 12,0 a0 rainy 4.0 3.0
12:44:23 - trees J48 L
13:10:03 - bayes.MNaiveBayes h”:.::;t*' PP [tOtal] 12.0 8.0
normal T:G E:B
[total] 11.8 7.0 | ||
windy
TRUE 4.0 4.0 = = ==
FALSE 7.0 3.0 7771?&31_
e e £ NOAEREND 1
_ | 51 ) no (& 5 SBHIT.
Time taken to build noedel: 0 zeconds

overcast DFEHI(F

1 Il

| T —& (IR

Status
OK

Log ‘w x 0
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x=(sunny, hot, high, false)
P(yes) = 0.63

(

(ye
P(no) = 0.38
P(x|yes) =3/12x 3/12 x 4/11 x 7/11 = 0.0144
P(x|no) = 4/8 x 3/8 x 5/7 x 3/7 = 0.0574

P(x|yes) - P(yes) = 0.0091 < P(x|no) - P(no) = 0.0218
e« 177

no
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Cnp = argmaXP W; Hp T |w;)
71=1
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5.2.1 BT I BT 1 — T RA A

—

diabetes -—*%~

. b
Felation: pima diabetes
Mo. | :preg | 2 plag | & pres | & skin| b insu | B mass | ©pedi| & age 9 class
Murmeric: | Mumeric | Mumeric | Momedc | Momedc | Romedc | Momedc | RMumenc Mominal
1 G0 1480 120 a0 0 336 0627 Al 0ftested positive | -
2 11 ah.0 fifi.0 290 aun 26.6( 0361 21.0tested negative |—|
3 gl 1830 4.0 0 00 233 0.7 32 0ftegted positive
4 11 89.0 fifi.0 230 a4.0 281 0167 21.0ftegted negative
] an 1370 40.0 annf 1680 43.1| 2288 33.0ftested positive
f B0 116D .0 0 00 2b6[ 0201 200 jtested negative
7 an 180 a0 a2n aa.0 310 0248 26 0ftested positive
i 100f 1150 0.0 an aun ahal 01 29 0/tested neeative
1 200 1930 0.0 4500  bH430 a0h| 0168 b3 lftested positive
11 an 12a0 96.0 an 0 an 0232 i Dftested positive
11 40 1100 2.0 an aun av6[ 0191 30.0/tested neeative
12 100f 1680 a0 an 0 a0, 0h37 4 Dftested positive
13 1naf 139.0 an.0 an 0 2710 1441 A7 Oftested nesative
14 100 18410 f0.0 2300 8460 301 0398 b 0ftested positive
15 A0l 1660 120 190f 1750 288 0AR8Y h1.0ftested positive
1F d001nan 0.0 an 0 ann) 0484 32 0ftested poszitive
17 on 1180 ad0 470f  2ann 458 05&1 a1.0(tested positive
18 010t a0 an 0 296 0254 a1.0ftested positive
19 10 10310 0.0 280 830 433 0183 33 0ftested nesative
20 10 115610 0.0 an.n 96.0 J46  0A2M a2 0ftested positive | =

Undo [ 2K ][ Crancel




5.2.1 FUEREICI I D1 — T RA 5B

Weka Explorer

[ Preprocess [ Classify | Cluster | Associate | Select attributes | Visualize |

Classifier
NaiveBayes
Test options Classifier output
® Use training set === Classifier model (full training set) === sl
© e e | b | Naive Bayes Classifier
i) Cross-validation Folds o
ascs
o Percentage split %o Attribute tested negative tested positive P
| More option | in,a5) [, 35)
ore options... | || e
oreg )
3.4234 4,9795 =
|{Nnm} class |'| ":SH dev. 3.0166 s.sém
weight sun 500 268
St e precision 1. 0625 1. 0625
| art || Stop | 9 ) B
Result list (right-click for options) plas
12:44:23 - trees.J48 nean e
12:10:03 - bayes.MaiveBayes _;_:.I' hter.un
13:17:28 - bayes.NaiveBayes prEE tean . . . .
Attribute negative positive
Pr::an e e e e e e e e e ———
std, dew,
weight sum preg
precision
L mean 3.4234 4.9795
T std. dev. 3.0166 3.6827
ek h = [
L welight sum 500 268
: precision 1.0625 1.0625
Status

ox [Cor | g 0



. a%

— &R E

v

J )I/Cl:_uﬂjUDJIJ

BmEE

7 )L —

ZEhHY

PRI F A

SR

/

sk Al

o« SALIHE
o« LBTFEL

[

Sum = 20
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5.3.2 O A5+ v UihlasDFE

. BT =EFINFET — 5 R ER T iR

E(w) = —log P(Dlw) = —log [] o¥"(1 — 0;)4 7%
x;,eD

. B(w) %RanitE eI 0= P(ale)
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5.3.2 O A7+ v skplzsDEF

diabetes >—%

. 4
T M
Relation: pima diabetes

Mo. | :preg | 2 plag| % pres | & gkin| boinsu | B mass | T pedi| & age 9 class

Mumeric | Mumetic | Mumedc | Mumenc | Mumendc | Mumeric | Mumeric | Mumedc Mominal

1 G0 14810 120 a0 0 336 0627 Al 0ftested positive | -

2 11 ah.0 f6.0 29.0 0 266 0.3h1 31.0tested negative |—|

3 an 1830 fi4.0 an 0 233 0672 32 Dftested positive

4 11 29.0 fi6.0 230 4.0 2810 067 21.0[ested negative

] on 1370 40.0 ab0f 1680 431 2288 33 0ftested positive

fi A0l 11610 4.0 an 0 206 0201 a0.0ftested negative

7 an 780 f0.0 a2n aa.0 a.nf 0248 26 Oftested poszitive

a o) 1150 0.0 0 0 ahal 01 29 Djtested negative

q 200 19710 0.0 450(  h43D0 306  0.158 A3 0ftested positive

11 an 1260 96.0 an 0 oo n2az i Oftested positive

11 40 1100 q2.0 0 0 376l 0191 a0 0jtested negative

12 100f 1680 4.0 an 0 asnf 0537 4 Dftested positive

13 100f  139.0 a0.0 an aun 2710 1441 87 0jtested neeative

14 1.0 1840 0.0 2300 3460 0.1 0398 b0 0fested positive

15 A0l 1660 120 190f 1750 288 0537 i1.0ftested positive

16 00 1nan 0.0 an aun annf 0484 32 Oftested positive

17 oo 11an a4.0 4700 2300 458 05h1 21.0[kested positive

13 LI N 4.0 an 0 296 0254 31.0[ested positive

19 10 1030 a0n.0 280 830 433 0183 33 0jtested neeative

20 1.0 1150 0.0 200 96.0 246 0529 32 0tested pozitive | =
Undo [ 2k ] [ Cancel
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5.3.2 O RXTF 1 W UskhlgaDF

[ Preprocess | Classify | Cluster | Associate | Select attributes [ Visualize |

Classifier

Test options
it Use training set

i) Supplied test set | Set... |
® Cross-validation Folds [10
) Percentage split %

| More options...

|{N¢m} class |"|

| Start | | Stop

Result list (right-click for options)

13:22:41 - functions.SimpleLogistic

SimpIeLagistic 10 -M500 HE0 W00

Classifier output

Tezt node: 10-fald crosz=-validation

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

M
\

53|
- =

Simplelogiztic:

/ETa:: A - i\\

[plas] & -0,02 4
[pres] = 0,081 4
[insul] = 0 +
[nass] = -06.04 4
[pedi] % -0,47 4

\Ege] # -0,01 )

Claz=s 1 :
-4,18 4
[preg] = 0,08
[plas] = E E
-@, 4

[
[
[
[pres] = 14 [
[
[

[insu] %= 0 1
[masz=] = 0.04 4
[pedi] = 0,47 +
[age] * 0,01

Time taken to build model: 8,71 zeco

Class 0 :
ﬁ[tijlfgﬁ + -0, 06 + 4 . 1 8 il

-0.06 +
-0.02 +
0.01 +
0 +
-0.04 +
-0.47 +
= =0 .01

b D, . D . o

tratified cross-validation ===
ummary ===

L L

Status
OK
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PEOR MARE ME ...
x=(6, 148, 72, 35, 0, 33.6, 0.627, 50)

g(x) = 6 x 0.06 + 148 x 0.02 — 72 x 0.01
+ 33.6 x 0.04 + 0.627 x 0.47 + 50 x 0.01
— 4.18
= 0.559
P(tested_positive) = 1/(1 4+ exp(—g(x))) = 0.636

« 77

tested positive
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