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addchoice(X,Res):- length{X,Len),
numlist{1,Len,NumL),
map(NumlL,X,Res).

map(f], [], [99-exitShell]).

map([HITT, XITT], [H-XT11) - map(T, TT, T1).

[ q ¥ of = A ° o e w ay o o
ﬂ'.]@EINﬂ?ﬁi‘h’\‘l1H‘S?JU“U&l‘]fﬂ'.]"mﬂglw@“Uﬂﬂ?ilu%u']lﬂﬂ']ﬂ‘]_lci‘h'ﬂﬂuii“}’iﬂiﬁuﬂ §fefa it

ezt 5.6 WiesuTsunsu expertshellt pl flFazisuduldau expert system shell #g

a

)
o & 3 2

= o & =3 o 4
s expertshell (gnadslunnTisdonsedoswumdedmaiomui =) e

- 3 r:;si' ar 2! A =4 o
expert system shell 13un19U ‘ﬂﬁumwmzﬂﬂﬂgmamm expert-shell> (WomsayTY

'
=

o & g a_ o o & q e < 3 % q
idandld sdausavesns ldnufiods load wisBonldlddguanuiineidos sty

3 by T ] i
st g 1 kot mindulddds soive TdsunsuszBunmdoyarnagning 14 ie'ld

]

= 5 o @ o o 3y s/ 3 & o r S A
PRUDVADIMITINSINDUAT mzuﬁmmuuzuﬂmjﬂ%mm W?@NW\?ﬂ?ﬂ?WﬁJ‘HW%ZLﬂHEW@iH

o ' 4 & o o B ww R o 2 o =
dlimshez@onuluswuzdniuldumiondivals  wazdidlddesmadeTuedsznon

=y

szt aunsoifongetwe 1d lagmsfiiaida why

lunsaindoyandldazy hivsnglunglen vesgunind ssuud@omnye:

’
=t

Tdmoudasdonnuaagili 5.7




91

1 ?- expertshell.

This i=s the Easy Ezxpert System shell.

Type help. load. solve. why. quit. or 99,

at the prompt.

expert-shell> load.

Enter file name in single gquotes {ex. "1.knb’.}: 'l.knb'.
% 1.knb compiled 0.01 sec. 2.336 bytes

expert—shell> solve.

What is the wvalue for teaxr?
[l-reduced, 2-normal. 99-e=i1tShell]
Enter the choice» 2.

What is the value for ags?

[1-young, 2-pre_presbyopic. 3-presbyopic, 99-exitShell]
Enter the choice> 1.

The answer is _ ves . with probability 0.166667
expert—shell> why.

The answer is ...yes... with probability = 0.1&6667.
The known storage are

fage(young), tear{normal)}l

expert—shell>

1
= o o

Uit 5.6 szundEengi Wauushferivasuineud

1 ?— expertshell.

This i= the Easy Ezpsrt Syvs=tem shell.

Type help. lpad. solve. why . quit. or 99

at the prompt.

sxpert—shell> load.

Enter file name in single guotes (ex. 'l.knb’'.): 'l.knb".
% 1.knb compiled 0.00 sec, 2,336 bytes

expert—shell> solve.

That is the wvalue for teax?
[1-reduced. 2-normal, 99-exitShell]
Enter the choice> 2.

What i= the value for ags?

[1-young. 2-pre_preshyopic. 3-presbyopic. 99-—sxi1tShell]
Enter the choicer 3.

Ho answer found.

expert—shell>

17 5.7 msTRmovvesszuudFemgnsdl lifidoymlsnglugmaug
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k3 §
£y =

YuA1 0.001 ngnanyaluszvuiiFvrnguedas1ddezla 59 Tunsdivestoya breast-cancer
recurrences §1UANNUBITZULGFIYLANIAIFUR 5.10

R R e R e T I

/% Fxr Test Data

s =

instance {71, class=wvard, [internalTemp=mid, surfaceTemp=mid, uxygendaturation~excellent,
bloodPregsure=high, tempStebility=stable, caraTempStah111ty“stabla,

bpStebility=stable, comfort=10}).

1.nb
% for expert shell. --- uritten by Postprocesa
% top_gosl vhere the inference starcts.

w b

top_goal (X, V} :~ sype(X,V).

type (vard, 0.1} :~comfort {10} ,bloodPressure (high) ,surfaceTemp | lov}. % generated rule

type (vard,0.0714286) : ~comfors (10) ,bloodPressure {mid) , surfaceTemp (1ov) ,bpStability{scable) . % geaerated rule
type (vard, 0.0714286) : ~comiors (18) ,bloodPressure (mid} , surfaceTemp (high) JbpSrebilivy (med stable). % generated rulel
type (vard, 0.0571429]) ;:~comfort (10) ,bloodPressure (high}, surfaceTemp (mid) (bpStebility (mod_stable}. % generated ruléﬁ
rype (vard,0.0428871} 1 —~comfort {15} ,bpScability (unstable}, surfaceTemp (nid) . % generated rule

type (vard, G.04228571) : —~comfort (10) ,bloodPressure (mid) , surfaceTemp {mid) ,bpStebility (staeble), internalTemp (mid) , cempsu
cype {ward, 0.0428571) :-comfort (10}, bloodPressure (low). % generated rule

type (vard, 0.0285714) :~comfort (15) ,bpStebility (unatable}, surfaceTemp (high) . % generated rule

cype (vard,0.0285714) :—~comfort{15) ,bpStability(stabie) , internalTeny (mid) , sucfeceTemp (mid} . = generated rule
type {ward, 0.0285714) :—~comfort {15) ,bpStabilivy{mod_stable). % generared rule

type thome, 0.0285714} i iti =]

type (home, D.C1428357 cnmfort(iS) bpStability(unstcable), 5urfaceTﬂmp(lOﬂl. % generated rule i
cype (home, 0.0142857) :—comfort (i5) ,bpStability(stable}, internalTemp (mid), =2 urfaceTemp | low) ,oxygenSacuration{good} . x

expert-shell) solve.

What is the value for comfort?
[1-%, 2-7, 3-10, 4-15, 99-exitShell}
Enter the choice> 3.

Yhat is the valus for blocdPressure?
[1--high, 2-mid, 3-low. 99-exitShell]
Enter the choice» 1.

Phat is the value for surfaceTemp?
[1-nid, 2-high, 3-low, 99-exitShell]
Enter the choice> 1.

Yhat is the valus for bpStability?
[l-stable. 2-mod_stable. 3-unstable, 99-exitShell]
Enter the choice:r 1.

Uhat is the value for oxygenSaturation?
[i-exeellent,. 2-good, 3-fair, 4-poor. 9%-exitShell)
Enter the choicsy 1.

The answer iz _ wawrd _ with probability 0.0285714
expert—-shell> why.

The ansver is ...ward... with probability = 0.0285714.

The known storage are .
[oxygenSaturation{excellent), bpStability(stable), surfaceTenp(mid}, blocdPressure(high), comfort(
expert—shells i

71 5.8 AvedramsnadouaNugnAsrBTzUUdFuY
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top_goal (X, V} :- cype(X, V).

type fward, 8. 1} :~comfort (20) ,bloodPressure (high) , surfaceTemp (Low) . % generated rule
typelvard,0.0714286) i—comfort {10) ,blopdPressure (mid) ;svurfaceTemp (low) ,bp3tability{scable}. % gener:
type (vard, 0.0714286} :~comfort (10) ,bloodPreasure (wid) , surfaceTemp (high} ,bpStability (mod_stable) . % ¢
ctype (ward, 0.0571429) : ~comfort {10) ,bloodPressure (high) , surfacetemp (mid} ,bpStabilicvy (mod_stable) . % i
type{ward,0,0428571) s~comfort{15) ,bpStabiiity {unstable) ,surfaceTenp (mid) . % generated rule

type (wvard, 0.0428571) : ~comfort {10) ,bloodPressure [mid) , surfaceTemp {mid) ,bpStebilicy(stable), intecnal®h

type (ward,0.0426571} : ~confort {10) ,bloocdPressure(lov). % generated rule
type (ward,0.0285714}) r~comfort{ls) ,bpStebitity{unscable}, surfaceTenp(bigh). % generated rule
type (vard,0.0285714} i ~confort{15) ,bpStability{stable}, internalTenp (mid) , surfacelemp (mid) . % genersa!

type (ward, 0.0285714} : —comfort{15) ,bpScabilibv{mudwsbahle) . % generated rule

type (home, 0.0285714} r—comfort{19) ,bloodPressure {mid) , surfaceTemp (mid} ,bpStabilicy(med steble}. %
type (ward,0.0285714} : —comfort {10) ,bloodPressure {high} , surfaceTemp (mid) ,bpStability(stable) ,cxygenss’
type (home, 0,9142857) t—comfort{15) bpStabilicy{unscable}, surfaceTemp(low) . % generated rule

type (hone,0.0142857) t—~comfort(15) ,bpStability(stable} , internal Terp (mid) , surfaceTemp (low) , oxygenSat
type (wvard,0.0142857} : —-comfort (15) ,bpStabilityi{stable), internalTemp (mid}, surfaceTemp (low) , oxygeniacu:
type (home,0.0142857} i —comfort (15) ,bpStabkilicy(atable) , internalTenp (low) , aurfaceTemyp (mid) . % geners’
type (ward, 0.0142857) : —comfort (15) ,bpStability{stable), internal Temp [(lov) , surfaceTemp (high) . % genexr:
type (homs, 0.0142857) s ~comfort (15} ,bpStaebilityistable), internalTemp (kigh). 3 generated rule :
vype (home, 0.0142857) s —comfort (10} ,bloodPressure (mid) , surfaceTemp Ouid} ,bpScability(unztable) , tempStal
vype (vard,0.0142857) r~comfort (10} ,hloodPressure (mid} , surfaceTemp (mid) ,bpStabilicy(unsteable} , tempStal
cype (vard, 0.0142857) : ~comfort (10} ,bloodPressure (wid} , surfaceTemp (mid) ,bpStebility{unstable) , cempStal
cype (home, 0.0142857) : -comfort (10) ,bloodPressure (mid} , surfaceTemp (mid) beStabilicy(gteble) , internalT
type (home, 0.0142857) : -comforz (10} ,bloodPressure (mid}, surfaceTemp (mid) ,bpStabilicy(stable) , internalifls
cype (home,0.0142857) : —comfort (10) ,blopdPressure (mid) , surfaceTemp (low) ,bpStabilivy {unstable), interna:
nype {home,D.G142857) : ~comfore (10) ,bloodPressure (mid) , surfaceTemp (low) ,bpStabilicy{mod stable). % ar
cype {vard, 8§.01426857) :—comfort (10) ,bloodPressure (mid) , surfaceTemp (high) ,bpStebility{unstable) . % gei
type (home, 0.0142857) : ~-comfore (10) ,klocdPressure (mid) , surfaceTemp (high) ,bpStabilicy (staklie}, internal’

rons fuard {1 MIZ?7R5N smeaAmfare 7101 RiaadDvrassura imidl surfaraTamnm fhicahl hnSrehilirmrierchial irrarnci’™

cype (ward, 0.03142857}) : ~comfort {10) ,kloodPreasure (wid) , aurfaceTemp (high) ,bpStebiiicy (unstable) .
vype (home, 0, 03142857} t—comfort {10} ,bloodPresgsure (mid} , surfaceTemp (high) . bpStabilicy (stable;, inte
cype (ward, 0.0142857) :—~comfort {10) ;bloodPressure (mid) , surfaceTemp (high) ,bpStabilicy(stable), inte
type (home, 0.0242857) :~comfort {10) ,bloodPressure [high) ,suriaceTemp (mid) ,bpStabilicy (unstable) . |
type (vard,8.0142857} :~comfort {10) ,bloodPressure (high) ,sucfaceTenp imid) ,bpStabilicy (stable} , oxvg:
wype (home, 0.0242857) : —comfort {10) ,kloodPressure {high} , surfiaceTewp {mid) ,bpStabilicy (stable}  oxyg:
vype (home,3.0142857) :~comfort (10) ,bloodPressure (high} ,surfaceTemp {high}, internalTenp (mid) . % g
type (vard,$.0142857) :~comfort (10) ,kleodPressure {high} ,surfaceTemp {high}, internaliTewp (highl. * ]
type (home, 3.0142857)

type (home, 3.0142857) :~comfort {5} . % generated rule

comfort(7}. % generated rule

interrnalTemp (X) :-menuask{internalTemp, X, [mid, high, low]). isgeneraced menu
surfaceTemp (X) : —-menuask (surfeceTemp, X, [mid, high, low]}. igeneratad menu
oxygenSaturation(X) : ~mwenuask (oxygenSaturation, ¥, fexcellent, good, fair, poor]}. %generated menu
blocdPressure {X) : -renuask(bloodPressure, X, [high, mid, louw]}. *gensrated menu

tempSrabilicty {X) :-menuask (tempStability, X, [stable, mod stable, unstable]). Ygeneraced menu
coreTempStabilicy (X) :-menuask (coreTempStabilicy, X, [stable, mod_stabie, unstable]). Ygeneraced
bpStebility (X) : -menuasi (bpStebility, ¥, {steble, mod stable, unstsble]]. %*generaved menu
comforc (X} :-menuask (comfore, X, [5, 7, 18, 15]1). igenerated menu

claas {X} 1-menvask(clasa, X, (home, ward]l}. kgenerated menu

o v
C

3l
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% for expert shell. —-- written by Postprocess
top goal where the inference starts.

&

top_goal (X,V) - type(d, V).

type(no,0.05142856) :~invilodes (rangel_2} ,menopause (ge40) ,breast (right) ,degialig(l) , age [range®
Eype[nO,D.ﬁé):—inandes(rangeOWZ),m&nopausa(premeno),breastQuad(right“lmu]. % gensrated Eu
type{no,0.04) :-invNodes {rangel_2},menopause (gedl) ,breast {left),deglalig(l). % generated ri
type(nc,0.0342857) i-inviodes (range0 2) ,mencpause {gedl) ,breast(left)  deglalig(3). % generat
type(no,0.0342857) :-inviodes (rangeQ_2) ,mencpause (gedd)  breast (left)  deglalig(2), irradiac (nc’
cype(no,a.02857141:—invades(rangeD_Z),menopauﬁe(premeno),hzeastouadileftglow),irradiat(no{
type (no, 0.0228571}) :~invNodes (rangel 2) ,menopause (premeno} breastQuad(central}, breast(left) .
type (r0,0.0228571) :-invNodes (rangel) 2] ,wenopause {ged40) ,breast {right), degHal1g{2},1rradlat(r]
type{ves,0.0171429) 1 —~invNodes (range6 8}, breastQuad (right_low) . % generated rule
type{ves,0.01714329) : ~invNodes (range3_5) ,deglalig(2},breast (left), irradiat{yes). % generate
type£n0,0.0171429):—invwndes(range3_5],degﬂaligtl). % generated rule
type(yes,U.DlTiazg):—invNudes(rangeD_ZJ,menopause(premeno),breastouad(righn_up),irradian(nc
typE(no,D.Dl?IQZB):minvNDdes(rangeDﬁZ),menopausefpremeno),breaacQuad(left_up),degﬂalig(Z),t
type(no,0.0171429} : —invilades (rangel_2) ,menopause (ged0} ,breast (right) ,degMatig(3),irradiac(r
type (no,0.0171429) :~invlodes (rangel 2}, menopause (ge40) ,breast (left} ,degtalig(2), irradiat (&
type (n0,0.0114286) :-inviNodes (rangeS 11),irrediac (yes),nedeCaps(yves}. % generated rule
cype{yes,0.0114286) :—invNodes (ranged 11),irradiat(no}. % generated rule
cype(yes,0.0114286):—invmades(rangeﬁ_ﬁj,breastQuad(lefc_lou). % generated rule
type(yes,0.0114286) : —invNodes (range3_35) ,degHalig(3), irradiat (yes) breasc(lefc). % QENErate:
type(no,ﬂ 0114286) = —1nvNode5(range3 _5) ;degialig (2] ,breasci{cight}, 1rcadzattyesz % generat

A mraanA - . LT T S S S S P [ P I . .

type(nu,0.00571429):—invNodes(rangeU_Z),menopause(pcem&na],breas:Qued(lefc_inu;,irradiat(n
tvpe(no,U.DBSTIQZQ}:—invNodes[rangeO_;),mennpause(premenc),breachuad{cencral},hreast(right
type{no,0.00571429}:—invNodes(rangeD_;),menopause(lc40),degﬂalig(3). T generated rule
type{no,U.GDS?iqzsl:-invNodestrangeD_Z),menmpause(ltﬂcj,qagualig[Z). % generated rule
nypegno,0.0057i429}:minvNodes(rangeD_?),menopause[ln&e],dagﬂaligtk},age(:angeéumssa. % ger
typei{yes,0.00571425) :~invNodes {range(_2) ,menapause (ged0)] ,breasc (right} ,deglelig{3), irradiat.
type(yes,0.00571429) :—invNeodes (xangel 2) ,mencpause {gedD) ,breast (right}, deglelig{3), irradiat
tvpe(yes,ﬂ.ODS?l&ZQ):—invNodes(rangeD_Z;,menmpausa(ge%ﬂ),breasc{rightj,degﬁaligtsg,irradiap
type (no, 0.00571229] 1 -invNodes {rangel_2) ,menopause (gedd} ,breast (right),degHalig{3}, irradiact
type(no,(.00571428) :—invNodes {range(_2) ,menopause {ged0) ,breast (right),degMalig{2}, irradiact
type(no,0.00571428) :-invNodas (range0 2) ,menopause {ged0)  breaset (right),deglalig (2}, irradiact
cype(ne,0.00571429) : —~invNodes (ranged 2} ,mencpause (ge40) breasc(right),degtalig(2), irradias:
type(yes,0.00571428) :—inviiodes (rangel_2) ,menopause (ge40] ,breast (righ), degialig({2), irradiat
cype(nn,0.00571429;:—invNodes[rangeO_Z},menopause(ge40),hceast(right},degﬂalig(lj,age(rangg :
type (ves,0.00571429} : ~invNodes (range0_2) ,menopause (ge40) ,breast (right) ,deglatig(l) ,age{ranc. |
type(no,n.nesvlqzs}:minvNodes(rangeD_Z),menoyause(ge40;,braast(right),degualig(l),age{rangef
:ype{na,0.0657i429]:—ianodestrangeU_Z),menopause[ga&D),breast(right),degﬂalig[l),age(rangé
type{yes,u.oosvlezgj:—invNodes(rangeO_Z],menopause(ge&&),b:aast(laﬁt],degHalig(Z),irradiacé
cypeina, 0.00571429) - -invNodes (rangel)_2) ,mencpause {ged0) ,breast (laft} ,deghalig (2}, irradiatir

age (X} :-menuask{age, X, [range20 2%, range30_3%, range40 49, range50_59, range8d_65]). %gener
menopause (X} :-menuask (menopause, X, [1t40, gedd, premenc)). ¥generated menu
tumchize(X):—manuask(tumorSize,x,[rango_é, range5 9, rangelD 14, rangel5_18, rangeZ0 24, @
invNodes (X} i -menuask{invNedes, X, [rangs0_2, range3 5, range6 8, rangeS 11, rangel5 17, rang
nodeCaps (X} :—menuask{nodaCaps, ¥, [misging, ves, nrol). %generated menu

deglalig (X) :-menuvaskideglalig, X, {1, 2, 3]). %gererated menu

breast{X) r-menuask (breasc, X, [ left, right]). sgenerated menu

breastQuead (X} :-penuesk (breastQued, %, [ left_up, left low, right up, right_low, centrall)., :os
irradiat (¥} :-menuask (irradiat, X, [yes, nol). Sgenerated menu
clasgs (X} :-menuask(class, X, [no, vesi). ¥generated menu

%end of auvtomatic post process

¥

31U 5.10 ;ruaiveesssuudiFerng lumsuugtiifoardy breast-cancer recurrences




96
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- induction algorithm), PRISM (rule induction algorithm) [18% neural network (multi-layer

perceptron algorithm)
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Han1snagouaugndes lums MawusthvosssuudiFsy
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Tunsaluag

post-operative patients #1#RWIAMITHA 5.1 wazwamsnasuANUgnABslums 14

funzahvesszuudEeig Tuns fivowoyn breast-cancer recurrences IARIAINITINN 5.2

§ Y 3t w ) .
G]W'}"Nﬁ 3.1 Nﬁﬂ'li%ﬂﬁ@’l}ﬂ’d'mQﬂﬂENEUEJGS%HUQL%E!'J“I}’KIUIﬂ‘lHJBEa post-operative patients

ﬂi’@iga‘ﬁ M3IURYYB G RITTEATRETN HANIVUW | HARITYIIU HAMINIUIBVEN
unnd seuLdieny v@4 (D3 Y949 PRISM Neural network
I Ward Ward Ward Ward Ward
2 Ward Ward Ward Ward Ward
3 Ward Ward Unclassified Home Ward
4 Ward Home Heome Home Home
8 Ward Ward Ward Unclassified Ward
) Home Ward Ward Home Home
7 Ward Home Home Home Home
8 Ward Ward Ward Ward Ward
9 Home No answer found Ward Ward Ward
10 Ward Homte Home Home Honme
11 Ward Ward Ward Unclassified Ward
12 Ward Ward Ward Ward Ward
13 Home Ward Ward Ward Ward
14 Ward Ward Ward Ward Ward
15 Ward Ward Ward Ward Ward
16 Home Ward Ward Ward Ward
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AT 5.2 HAMTNATOUANYNABIYBITTU LR IYAUTOLA breast-cancer recurrences

foyafi | msiiedvves Auuziea FansINg | HAnITVINY NAMTHINEYDY
unnd ssudiFmy 494 ID3 ¥Da PRISM Neural network
1 No No Yes No Yes
2 No Yes Yes Yes Yes
3 Yes Yes Neo No No
4 Yes No answer found No No Yes
5 No Yes Unclassified No No
6 No No answer found Yes No No
7 Yes No No No No
8 No No Yes Yes No
9 Yes No No Yes No
10 No Yes No No Yes
11 No No No No No
12 No Yes Yes Yes Yes
13 Yes Yes No No Yes
14 No No answer found No No No
15 No No Unclassified No Yes
16 Yes Yes Yes Yes Yes

ramsfFouieuanuiananluns Iiduusih Wiemsvinneaaavesioya

nagevuns ldsunsy expert system, ID3, PRISM, Neural network ﬁn%’ay‘a post-operative

patients LR breast-cancer recurrences anananswlugln 5.11 oy 5.12 muddy
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Error rate(%)

44
43
42
41
40
39+
38 -
37 1
36
35
Expert system i3 PRIS Neural

network

N

1

- A =t A o 3t P ;
5110 5.11 s RS suNel error rate HANAADUNUVD YD post-operative patients

e

Error rate(%)

70
60 1
501
40 1
301
201
101
0

I

Experi system D3 PRISM Neural
network

gﬂ‘ﬁ 5.12 AT AT euNYLY error rate !.ﬁ'é)ﬂﬂﬁ@ﬂﬁ"lﬂ?ﬂlga breast-cancer recurrences

oAU eHa
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NaramInAdeURugnABwsd lsunsuilszuananaimsuniiowoya
T I o '
WialUsunsy expert system tuvisaesgedeyalomsuduldsunsy D3 wunTdsunsy
¥ a o o A 9 o )

expert system IAHAGWENGNABAINANIMINTUTURTY expert system 1F laatoyaiuay
o ) ar 1 T rel
fluduldaadulamiiouduTsunsy D3 uadsuanditagh Tusunsy expert system Ta1s
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o o o * T [ ar et s t o
amdungmsaadulemuamanninziluazdafenlfmmengilmanuinathugs
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A =t - Yo ° P} = 3

wenfivuRsuanuaanamlumsbiduush  vieanuAenaialumsihue

Al ' R s = oo 24
(error rate) VB4 TUsunsunaTwu N TUsUATY expert system 1AM mNNAANRIATIAIAYTA (AD
2 $ A o = o . o
37.50% Tudeyniadesye) tosiodmswianudanainluddumzyey false negative (A3
P f kg = o E‘t’; = & ey w
MINA 5.3) wunTdsunsu expert system MMaNNAanmariialisiige Felumsitivde
Y '3 o , ' 3 2 1 Ve aEy,
WIRAUMTURNIANUAARMIAUTZIAN false negative (Buau I9FluuzSs ualdfumsiteiy

3 d d Ll = =] Sf ¥ = . e
N atluded) denliaowieusananhnnwiawainlszion  false positive
4 { r o =4 1 o aa e Vo r =oa
ruan i luidhuwese  saldsumsitidenitluueSwezszdesgndslilasteanendiin

JURAY)

5199 53 wamsamTzianuianain ludnsuzvod false negative

False negative error Expert system ID3 PRISM Neural network

kL G .
TOYD post-operative pattents

anyNEMINTEHA Error = 3/i6 Error =3/16 Error=4/16 | Error =3/16
windandunedis (ward) = 18.75% =18.75% =25% =18.75%

Hhudeanduii i (home)

%’aga i)reast-cam;er FECUITEnces
AnHMZAHILYEY Error =2/16 Error = 5/16 Error = 4/16 Error = 3/16
nnduuzie (ves) = 12.50% = 31.25% =25% = 18.75%

Fuliihesa (o)

TisunsunlFlumadeyaludnsuzvesdulidaiule (03) violudnuazues
1 i or i
ng) (expert system Lz PRISM) sxiidounnsoaiiiu ldFanunnnamsnaansde Tuwmai 1a
' o A = Ay Ya o oy ' °

Tisysor  lesonsefiviens@if WawsaWduunh  wioldennsouesaiaves
i , to ¥ .

Foyn 18 FezarwanTisunsy Neural network Afiuzmunmsaialumaninaslfandu
Fy & 4 L 3 . ° ¥ ° L1 o
nuatiamiand (lumsnaaeaiild sigmoid function) lWmwsavinnenairvedoyala

ATOUAGUHLAYNNT

5.3 ayUnalasanisidei 4

Tsunsumemaviimiesdoyalutfagdy  dnezldsunsvannldsunsuaud
Y oqw v 2 ) & ad Py ¥ ' ¥ A
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w e ot oy = t o g o3 ¥ o 1 ' )
paandtu Tweanlinnududounazinnalvgiiudanaldonn  dredugunindoya
. . . ) {
post-operative patients tiea31alumadoyadielsunsy 103 wldradusnilulasaiie

¥ H = at ¥ A
duldvialng G 5.13) uesdoyamerduibiioasnlumadishlsunsy  Multi-layer

percentron #4111 Tel5uns311ngY Neural network 3z Iémadns (514 5.14) dhuTumadoyaly

[ o w ol ' ) o i v
anwaznsuinana Idaaudrsnndmiudi liduag

comfort = 08: home

comfort = (7: home

comfort = 10

| bloodPressure = high

surfaceTemp = mid

bpStability = stable

| oxvgenSaturation = excellent’ ward

| oxygenSaturation = good

| | surfaceTempStability = stable: home

| | surfaceTempStability = mod-stable: null
| | surfaceTempStability = unstable: ward
| oxygenSaturation = fair! null

I

||

|t

I

I

I

I

I | | oxygenSaturation = poor: null

| | bpStability = mod-stable: ward

I | bpStability = unstable: home

| surfaceTemp = high

| | internalTemp = mid: home

{ | internalTemp = high® ward

| | internalTemp = low! null

| surfaceTemp = low: ward

bloodPressure = mid

| surfaceTemp = mid

| | bpStability = stable

| ! internalTemp = mid

| [ | surfaceTempStability = stable: ward
1 [ | surfaceTempStability = mod-stable: nul}
| [ | surfaceTempStability = unstable: ward
! | internalTemp = high' home

1 [ internalTemp = low

i | | exygenSaturation = excellent: home
H | | oxygenSaturation = good: home

H [ | oxygenSaturation = faix: null

§ | | oxygenSaturation = poor: null

i bpStability = mod-stable: home

H bpStability = unstable

i | internalTemp = mid

| 1} | i surfaceTempStability = stable: ward
| | | | | surfaceTempStability = mod-stable: null
| | 1} [ surfaceTempStability = unstable: home
| | 1 | internalTemp = high’ ward
i | i | internaiTemp = low: null
t | surfaceTemp = high

i | ! bpStability = stable

{ LI | internaiTemp = mid: home
11 | internaiTemp = high: null

{ 1 1 | internalfTemp = low! ward

t | | bpStability = maod-stable! ward
i | | bpStability = unstable’ ward

| | surfaceTemp = low

| | | bpStability = stable: ward

| | | bpStability = mod-stable: home
| | | bpStability = unstable

| | | | internatPemp = mid: home

| | | | internalTemp = high! null

| | | | internalTemp = low: home

| bloodPressure = low: ward

comfort = 15

| bpStability = stable

| | bloodPressure = high: home

| | bloodPressure = mid

I 1 1 internalTemp = mid: ward

I} 1 internalTemp = high' null

| | | internalTemp = low

I } | | surfaceTemp = mid: home

I } | | surfaceTemp = high' ward

I P I | surfaceTemp = low: null

} i bioodPressure = low: null

| bpStability = mod-stable: ward

| bpStability = unstable

| t surfaceTemp = mid: ward

| | surfaceTemp = high: waxd

I | surfaceTemp = low: home

&

P 3
519 5.13 Tnma%msﬁ’fay‘a breast-cancer recurrences Ef‘iwmﬂ‘iﬂii.m‘ilf D3
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Sigmoid Node 0
Inputs Weights
Threshold 4.838013774039095

Node 2 -3.908582636087111
Node 3 -3.162267392436414
Noded 1.0981619846468047
Node 5 0.18908775947239695
Node 6 -5.74938601906933
Node 7 4.422399319810025
Node 8 0.1999742473645021
Node 9 -3.5324578914467377
Node 10 0.11046630190222735
Node 11 -1.7079259280625576
Node 12  2.566868144965138
Node 13 -1.1374211603297253
Node 14 -2.7865026549167866
Node 15 0.5042240856020124

Sigmoid Node 1
Inputs Weights
Threshold -4.837381256263012
Node 2 3.9522624615165793
Node3 3.1682972818602746
Node 4 -1.094499095299558
Node 5 -0.13283814684003517
Node 6 5.746872610366041
Node 7 -4.424392875653778
Node 8 -0.18722208735744159
Node 9 3.527387810727785
Node 10 -0.10472586398055963
Node 1 1.6962159718097416
Node 12 -2.560804638307743
Node 13 1.0737048825607642
Node 14 2.7877184996555063
Nede 15 -0.5273986540734854
Sigmoid Node 2
Inputs Weights
Threshold -0.27814804385505276
Attrib internalTemp=mid 0.5810283641710741
Attrib internalTemp=high 0.21179494161259477
Attrib internalTemp=low -0.5449481721523186
Atirib suxfaceTemp=mid 1.1141644074041142
Attrib surfaceTemp=high 1.5150741028274102

Sigmoid Node 15
Inputs Weights
Threshold -0.2930395536777638
Attrib internalPemp=mid 0.062120538342274045
Attrib internalTemp=high 0.3128132567811115
Attrib internalTemp=low 0.018576988447827396
Attrib surfaceTemp=mid 0.04411226345984964
Attrib surfaceTemp=high 0.5845640457361527
Attrib surfaceTemp=low -0.3416470192893855 5
Attrib oxygenSaturation=excellent  -0.02240743383748446!
Attrib oxygenSaturation=good -0.0017430323732858114
Attrib oxygenSaturation=fair -0.61474001719084124
Attrib oxygenSaturation=poor -0.02503529326219822
Attrib bloodPressure=high 0.33301250935%94764
Attrib bleodPressure=mid -0.3816134197463625
Attrib bloodPressure=low 0.32842425053023594
Attrib surfaceTempStability=stable 0.11418920446981239:
Attrib surfaceTempStability=med-stable ;
Attrib surfaceTempStability=unstable
Attrib coreTempStahility=stable -0.14532864396285983
Attrib coreTempStability=mod-stable 0.3147436014254902.
Attrib coreTempStability=unstable 0.12862619667684774
Attrib bpStahility=stable 0.21950090896499233
Attrib bpStability=mod-stable -0.10037656428787754
Attrib bpStability=unstable 0.1820629305281999
Attrib comfort=05 0.04690470431373389
Attrib comfort=07 0.09299279029838585
Attrib comfort=10 -0.024417921014660892
Attrib comfort=15 0.4216833375087676

Class home
Input
Node 0

Class ward
Input
Node 1

31 5.14 Tueavaadoya breast-cancer recurrences 8519970 T1/5LATY Multi-layer perceptron
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YA o . . i R
Fuanuifadinendoya  post-operative patients  taznaunsotimvnz Tumahiininnm
) o ' w o
Wztlugandn 0.05 waadldaaguf 5.15 wazuanan1s 19 experts system shell Tounulnan

2! 4
doyaitluziin 5.16

typelward,0.1) - comfort(10}, bloodPressurethigh), surfaceTemp (ow).
typelward,0.07142} - comfort{(10), blocdPressure(mid), surfaceTempllow), bpStability(stable).
typelward,8.07142) - comfort(10), bloodPressure(mid), surfaceTempthigh), bpStability(mod_stable).
type(ward,0.05714) :- comfort(10), bloodPressure(high), surface Temp(mid), bpStability{mod_stable).
type(ward,0.04285) - comfort(15), bpStability(unstable), surfaceTemp(mid).
typelward,0.04285) - comfort(10), bloodPressure(mid), surfaceTemp(mid), bpStability{stable),
internalTemp(mid), tempStability (lunstable).
typelward,0.04285) - comfort(10), bloodPressure{low).
type(ward,0.02857) - comfort(15), bpStability(unstable), surfaceTemp(high).
type(ward,0.02857) - comfort(15), bpStability(stable), internalTemp(mid), surfaceTemp{mid).
type{ward,0.02857) - comfort(15), bpStability(mod_stable).
typethome,0.02857) - comfort(10), blood Pressure(mid), surfaceTemp(mid), bpStability(mod_stable).
type{ward,0.02857) - comfort{10), blocdPressurehigh), surfaceTemp(mid),
bpStability(stable), oxygenSaturation(excellent).

= . H 1 ] I t
717 5.15 Tumavesdoya post-operative patents ALAIANUIIITUEINT1 0.02

o taya/ esktop/e:-:pertsh 11, Gon
Ueicnme to SYI- Frolog {Multi-threaded, 32 bitz, Yersion 5 7.11}
Copyright (c)} 1999-2009 University of Amsterdan.
SHI-Prolog comes with ABSQLUTELY HO UARRABTY. This is free spfitwvare,
and you are welcome to redistribute it under certain conditions.
Please wisit http:/swwy. swi-prolog.org for details.

For help., use ?- help(Topic). or ?- apropos(¥ord).

1 ?- expertshell .

This is the Easy Expert Systen shell.

Type help, load, salve. vhy . guit. or 99.

at the prompt.

expert—saell> load.

Enter file pane in single gquotes (ex. '1.knb'.): 'l.knb'.
% 1.knb compiled 0.00 sec, 4,844 bytes

expert—shells solve,

What is the value for comfort?
[1-5, 2-7, 3-10, 4-15, 99-exitShell]
Enter the choice> 3.

What is the value for bloodPressure?

[i~high, 2-mid, 3w~low, 99-exitShell]

Enter the choices 3.

The ansver is __ward  with probability 0.0428571
expert-shell> why.

The answer is ...ward... with probability = 0.0428571.
The known storage are

[bloodPressure(liov). confort(10)]

expert—shell>

317 5.16 M5 14 expert system shell aoun1u Tinadoya
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UNH 6

unagy

6.1 ANHWZIANYDITZVY SUT Miner

swuumieedoya SUT Miner UszroutiunnTugadiie evhmihiludin pre-
data mining, data mining 110% post-data mining TugandnluszuumitosdoyauaazdIuLang
1&deg1n 6.1

Pre-ciata mining

Inpui data
[;I : Data transformaltion
File.names Dala cleaning
Files.data
Data selection / reduction

Data mining ! [ data as Horn clauses

T
Clustering engine sdnforriation:.

Classification mining engine i

Post-data mining I ] probabilistic classification rules

Rule transformation

Knowledge-base crealion

Expert syslem shell generation

51 6.1 szuuwiisstoya SUT Miner uas TugandnTuudazau

T

odf = x
FoyafuiluBunatnunluszuumilosdoya  wwiluyadoyafivsznoudendros

= % o A b

¥HARD names file 1oz data file Tednwas Msuouiidustininfvesdoyalu v

repository SrUUMiDITONA SUT Miner 32FuduynaufIudIn Pre-data mining (30
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preprocessing) Al aunsdas vdudunlasguuy s e ludnyasnasavasnin

Tlséon Tuaiy Pre-data mining Eﬁfﬂh@ﬁ Data cleaning (1% Data selection/reduction Y111 #
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9aM3NY missing values HAzaRvUIRTDYRAIINARADNUENNSTIN uAazdufondoya
1 g’l 1 L F: 5 o i
AU mauﬂmiﬁfmzflmmsqmmuﬂﬂﬂ (simple random sampling with/without
replacement) HAZATI fi UAIANU UL density-biased sampling
dauiimihfdum Tumanndoya Aodiu Data mining M52naVAI Clustering
engine (Tu@aﬁnﬂﬁm%’agmsuuﬁ'ﬂﬂiju) ifw Classification mining engine (Tu@aﬁwmﬁm
deyauuusmun)
TugaviuniiosdoyauuuianguyinuiaIndanasiy incremental k-means clustering
& o ) LY = A Y [ " g ©  Jdly o
Futlunmdangudoyanuuivyu weldaunsasessudoyavmalunla wadwsn lden
Tugailfie MAMUNGH (cluster means) LAATNTDYA (clusters)
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biased sampling, probabilistic rule induction, incremental k-means clustering A expert system
v ol < A 24 3/ . o o
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