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yes, no.

outlook: sunny, overcast, rain.
temperature: hot, mild, cocl.
humidity: high, normal.

windy: true, false.

names file

sunny, hot, high, false, no
sunny, hot, high, true, no
overcast, hot, high, false, yes
rain, mild, high, false, yes
rain, cool, normal, false, yes
rain, cool, normal, true, no
overcast, cool, normal, true, yes
sunny, mild, high, false, no
sunny, cool, normal, false, yes
rain, mild, normal, false, yes
sunny, mild, normal, true, yes
overcast, mild, high, true, yes
overcast, hot, normal, false, yes
rain, mild, high, true, nc

data file

71/% 2.2 edre IMddeyalugiluuy UCT repository

% Golf data set

%

% Header file for attribute declaration
attribute( outlook, [sunny, overcast, rainy] ).
attribute( temperature, [hot, mild, cool] ).
attribute( humidity, [high, normal] ).
attribute{ windy, [true, false] ).
attribute( class, [yes, no] ¥
% Data instances

instance(l, class=no, [outlook=sunny, temperature=hot, humidity=high, windy=false]).
instance(2, class=no, [outlook=sunny, temperature=hot, humidity=high, windy=true]).
instance(3, class=yes, [outlook=overcast, temperature=hot, humidity=high, windy=false]).
instance(4, class=yes, [outlook=rainy, temperature=mild, humidity=high, windy="false]).
instance(s, class=yes, [outlook=rainy, temperature=cool, humidity=normal, windy=false]).
instance(8, class=no, [outlook=rainy, temperature=cool, humidity=normal, windy=true]).
instance(7, class=yes, [outlook=overcast, temperature=cool, humidity=normal, windy=true]).
instance(8, clags=no, [outlock=sunny, temperature=mild, humidity=high, windy=false]).
instance(9, class=yes, [outlook=sunny, temperature=cool, humidity=normal, windy=false]).
instance(10, class=yes, [outlook=rainy, temperature=mild, humidity=normal, windy=false]).
instance(11, class=ves, [outlook=sunny, temperature=mild, humidity=normal, windy=true]).
instance(12, class=yes, [outlook=overcast, temperature=mild, humidity=high, windy=true}).
instance(13, class=yes, [outlook=overcast, temperature=hot, humidity—normal, windy=false]).
instance(14, elass=no, [outlook=rainy, temperature=mild, humidity=high, windy=true]).

g1 2.3 dreena Iddeyalugiiuy Hom clauses
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Hayalugiluny Hom clauses sxdinesnminssadievos adoyafivsznoudos

daueSveenniian uasdiuswazdeadoys WowmdoyaizgniFounndeniunlng
4 o ) g Hday s S < 3
lutennuiiGenn  clause lummnlusGonnldedmuaimmay  clause  9zdUGAAIY
4 3t & = & )
w3eanIg 7 uazdeyanilavemsvzgoulanilu Hom clause wiltnasa wunoulums
| =
udasgunudeynin UCK repository i Hom clauses 3z5umnntsuilasTassadudoyaly
=1 3 _ 3 . 4 v
names file 1HuAAoN  attribute(AttributeName, [List-of-AttributeValues]) tilour/asdau
o = ' .
TaseadiuaSoudy Feezhueiu daa file uazulasipyauaassemsdunaed instance(ID,

Class= Value, [AttributeName=Value]) 3wazBoanmsmauudnslanasanosinud 2.1

Algorithm 2.1 Data transformation

Input: names file and data file
Output: a data file as Horn clauses

(1) Open names file and read the value list in the first line
{2) Write to the output file the clause ‘attribute(class, [value list]).’
(3) While not end-of-file do

C (3.1 Read attribute name
- (3.2) Read attribute-value list
- (3.3) Write to the output file the clause ‘attribute(attribute name, fvalue list]).

(4)  Close names file

(5) Open data file

- (8) Set instance counter I =1
: (7)) While not end-of-file do

= 51 Read each value that appears in CSV format

(1.2 Match attribute name with corresponding attribute value

Y Construct attribute-value pair format (i.e. attributeName=value)
(7.4) Remove last attribute-value pair to be classvalue

- {7.5) Write a clause ‘instance(l, class-value, [attribute-value list]).” to output file
(7.6) Increment I

(8) Close data file
(9 Return the output file
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4 ] 2‘/ U ' or t ar
Foyaimusuneumsilaldddoyaudy  szqndsremndidiudfinlyedoya
: cv o & A - :
(data cleaning) MyilfujesdoyasziinTuiiedoyalsng missing values Falugluunves
Foua UCI repository iidoymnsenniinameve hitsngm sxdningdaydnuet 2

o 3’) o v

Tudumiweadoyafuenniiidiu dateveloyaiill missing values uanlddsgaln 2.4

L

attribute( outlook, [sunny, overcast, rainy] ).
attribute( temperature, [hot, mild, cool} ).
attribute{ humidity, {high, normal] ).
attribute{ windy, Itrue, false} ).
attribute( class, [ves, noj 3.
% Data instances

instance(l, class=no, [outlock=sunny, temperature=hot, bumidity=?, windy=1]).
instance(2, class=no, Joutlook=sunny, temperature=het, humidity=high, windy=true]).
instance(3, class=yes, [outlook=overcast, temperature=hot, humidity=high, windy=?]).
instance(4, class=yes, [outlook=rainy, temperature=mild, humidity=high, windy=false}).

1 2.4 dreene Iddoyaitsng missing values

5 e =t L) t o « 2/ 3 Qi

ﬂ”!'i‘lj'ﬂﬂg missing values WURDITEADATEUIUM TN UNNTIVTUD “ﬂﬂ‘lﬁﬂ Luima
o & & ) o o d g ) o e i o e o @
Fanuiserunnns Toyafitiudumuiiatehinsiian missing Tsamadunsfidoyanol
Tusnivisrahemedonlilfdon Imumimaie (1) naunuminslidedoni
cmissing’ wazifeluTumafidueniununmsiunidoedoya Usngidt missing® §ldoe
amnsalanmymng idmunedans lddsnge lusenniiag, @) neunusmiinielildog
admngvowennidand  lunsfifiledluona Tumare lunsnlueauldnnms

t
Al

= [ e i % o =4 oo 3 g
Sinzitoyaiil missing values, uaz (3) Al¥anninondaiaienni oAl missing values

.

Jsngetuin wazdoamsiinuludnnliudysdeyanmaslddsdaneadiui 2.2

Algorithm 2.2 Data cleaning

Input: a data file containing Horn clauses with some missing values
Output: a data file that its contents had been cleaned

(1) Show the GUI of data cleaning component
(2} (et the response from user’s choice
(3) If choice = ‘replace with missing’, then

(3. Read each data instance

(3.2 Replace attributeName=? with attributeName=missing
(49 Ifchoice = ‘replace with majority’, then

(4.1) Sean the whole data set

(4.2) Count the majority value of each attribute

(4.3) Read each data instance

(4.3) Replace attributeName=? with attributeName=majority

(5) If choice = ‘remove atfribute with missing values’, then
Call feature selection module to remove unwanted attributes
(6) Return the output file that all the missing cases have been cleaned
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2.1.3 ATIDOAULILIBCHAHIIEMINAIaanTaYD

o
et =2

msaadendoyalunuiseiinmeds msdadonuennitog (feature selection)
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Algorithm 2.3 Feature selection

Input: a data file that contains complete Horn clauses
Cutput® a data file with reduced features

(1) Show the GUI of feature selection component

(%) Get the user’s response to obtain the desired attribute names

(8} Scan the input data file

(3.1 Remove unwanted attribute clauses from the header file

(3.2) Remove unwanted ‘attributeName=value’ from every instance clauses
(3.3)  Write the new clauses o the output file

(4) Return the cutput file

ludruvsinsAnfionsenisloyarieT5n15g% (random sampling) § e u190

tﬁﬁ)ﬂfﬁm’i’c;'mVf,@gf’.i"ﬁ}z1%&’1ﬁfj’mt‘i,l‘ijﬁﬂ‘linlﬁ‘lfﬂnuaﬁurﬁv (random sampling with replacement)

=3 ar

w’%amizfmmnhlﬁ%?%gaﬂuﬂfm (random sampling without replacement) mif;?mmu‘lﬁ
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Algorithm 2.4 Data sampling

Input: a data file
Output’ a data file with reduced instances

(1) Show the GUI of random sampling component

(2) Get the user’s response to obtain the desired vandom sampling methods and the
percentage of sample size

(3) Set the instance counter, I =0

(4) Compute the number of instances to be sampled, S

(5) If choice = ‘random sampling with veplacement’, then

(5.1) Generate random number, N, N e [1..Totallnstances]
(5.2) Write the instance N to the output file

(5.3) Increment I

(5.4) If I<S, then repeat step (5)

(6) If choice = ‘random sampling without replacement’, then
(6.1 Generate random number, N, N e [1.. Totalnstances]
(6.2) If instance N does not appear in the input file,

(6.2.1 Then re-generate the random number N
(6.2.2) Otherwise write the instance N to the ocutput file
(6.3 Delete instance N from the input file

(6.4) Increment I

(6.5) If 1<S, then repeat step (6}

(7} Assert header (attribute clauses) to the output file

(8) Return the output file

2.1.3 mafigmendeyamunumu iy

] 2/ ¥ 1 . k14 5 241
mInaRpRUBYAn 1M TP IMILY random sampling 3z ¥aavinadoyalda Ty

nyfifideyafinsnnsznwesaduaye wilunsdlidoyatinrnsvoellaivawe wull

EY '

' g v A my Y g 2q e . ¥
doyantnin e ualusnduqBdoyawnuiann 81181455 random sampling (naly

=t
£

UuY with replacement 4@z without replacement) Nioyaunazasil Tomagnamasniig iy

! o Ll ' Y r <ol
toyangnguno liasdnunzmsnssnedumiioudeyanuiuseuiiorgndgy Tuanisy

HRauenyameangudeyanuuiifoniy  msgummuanununniy (density-biased
sampling)  iedszTomilumsnsdnpaiznisnsznediunsdoys  unzazh 1918 Tumah

asandosnugluyudoyn




18

o9 1o & a o) 3 ar =t
msqmauﬂaﬂmmmw‘mxLuumumﬂﬂmmmn}mmumw"lﬂmgﬂﬂ 25 lu

' @ e o ¥ U
sluaasloyaunnzswnsfiedydnual ‘o angdavmiuldndeyainsimeznguniiuges
z:i 1 s r

1 [ L) af 5 3 =
aquing @nseungudayadiodulsy) Tuvuzhidoyanedusnnsaunszaiediodiaunung

L a3

"o o o A o A

b4

) =1 o

daduaomsgudoyanumuandoyayeil Joyahgridendludumu  adseziludeya
4 ' 9 1 =i

' 7= A ' 9 5w ¥ E
i]'lﬂffﬂ\ﬂﬂf}ilclﬂﬂiu msﬁmmgamﬂﬂqnﬂnmmwumuum% ﬂ‘iﬂa%uium‘im%mayam

& q 4
r

v oy ' =] . ¥ o w ¥ o o s 4 .
luirdngu 130 outliers tagluunasimmnsomdatoyaniluveyahfiawan 13e noisy data

a )

A9 noisy data 118% outliers 934814 14 luwafilinugndvgeazanilym overfiting

L ]
R R
D ssee
: sses  ses
I suse  sessse
D R . : :
I eess  vees  seee » i esse  weee
: z 7
: seese oesse eee i sess  ee
= c s
3 : :
: spos o0 ! : . e 3
B NS NN rUNARRAREREIERARNEA NN 1 “srvemnusurrrancrnanrnenh
. .
. . .
* L L ] -

319 2.5 nuAsveensgudayanuA U LYY

Fmsqudeyamuamennumin i ldtmunnusidudsiizinsaany
vuniudea lunuen 3 19 (M , Minimum number of attributes) HAzzABINIS FUTBYAT
ot ] Y b r . - L A w o4 kg | <
Banunumiuvusils (O, Density) Iagh D € [0..1] mnuFudwiaudisnisilalvd

' o a ] a o g YA o Y = ¥
uazsndoyaiiazsenisiionsnnsoudoyaiiegindios mytanindifeeldns
=4 1 1 - - 9 ar ] 2 - v £ -
uiofeumlundazienniidg  flismdeduedinios M wenniiadneindudoyah
¥ ar R
imzngueglndiu  astasudoyalndmeusuiidudoyannsents  niusiusuaudll

£ « I s + w oot e 3w s ¥ e
Jayansenisisaneginafss  murwadoyalnameslnitlumdadiulasmsdisinuiu
3 ¥ 7 o - Z o o ) o =
doyavenualy i shmsasedeuauiinudeyanassms vinduAn@en Hinmedoyai

a3 W 3

A = ot v o : + Koy v o o z 1
ia1 D funasinszy udrguaindeyalunguitl ldsuudeyamuiidoents Yurswmaii

waaaludanoinui 2.5




Algorithm 2.5 Density-biased sampling

Input: a data file, sample size 5,
minimum number of matched attributes M, minimum density D

Qutput: a data file with reduced instances

(1) Show the GUI of density-biased sampling component
{2) Get the user’s response to obtain the sample size 5,

minimum number of matched attributes M, density threshold D
(3) Set the instance counter, I =0

(4) Compute the number of instances to be sampled, S8

I Compute similar instances and their density values */
(5) Open data file and read data instance

(8) For each data instance do

{6.1) Sean data file to collect instances, Ins, with matched attributes = M
(6.2) Compute density, Den, as proportion of Ins to total instances in data file
6.3 If Den = D, then record this instance in temporary file F

/* Sampling from the dense area */
(7) Ifinstances in F £ 88, then output file is F

® Otherwise,

(8.1) Generate random number, N, N e [1..TotallnstancesInF]|
(8.2) Write the instance N to the output file

(8.3) Increment I

8.9 If 1<S8S, then repeat step (8.1)

(9)  Assert header (attribute clauses) to the output file
(10) Return the output file

=y g or s, T o 25 k%)
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(golfnames) 1182 data file (golf.data) Lkﬂﬂﬁﬁdgﬂﬁ 2.6

sunny,  hot, high, false, no

sunny, 7, high, true, no

overcast, hot, high, false, yes

rain, mild, 2, false, yes

yes, no, rain, cool, normal, false, yes
outlook: sunny, overcast, rain. rain, cool,  normal, true, no
temperature; hot, mild, cool. overcast, cool, normal,  true, yes
hurnidity; high, normal. SHRNY, m"dl' Figh, : ;a{se7 s
- o sunny, cool, normal, false, yes
windy: true, faise. rain, mild, normal, faise, yes
suhny, mild, normal,  true, yes

- overcast, mild, high, true, ves

ovearcast, hot, normal, false, yes

rain, mild, high, true, no

golf.names golf data
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% file golf_out

namsa(goif}.

missingT{missing}.

attribute{class, fyes, no)).

attribute(outiook, [missing. sunny, overcast, rain]).
attribute(temperature, Imissing, hot, mild, cool]).
attributethumidity, [missing, high, normal]}.
attributefwindy, [missing, true, false]).

instance(14,.class=no, [outicok=rain, temperature=mild,

v
v

5171 2.9 Fayaluld goif out in

instancef1, class=no, [ouflock=sunny, temperaturezhe humidity=high, windy=false]).
instance(2, class=no, [outlock=sunny, Iemperamrumidiw:high, windy=trua]}.
instance(3, class=yes [outlook=overcast, lemperature=hor; humidityg=tig windy=false])
instance(d, class=yes [outlook=rain, temperature=mild, humidiwindymfa!se]).
instancel5, class=yes [outiock=rain, temperature=cool, humnidity=normal, windy=false]}
instance(8, class=no, [outlook=rain, temperature=coqi, humidity=normal, windy=true]).
instance(?, class=yes [outlook=overcast, temperature=cool, humidity=normal, windy=true]}.
instance(8, class=no, [outlook=surmy, temperatura=mild, humidity=high, windy=false]}.
instance(S, class=yes [outiook=sunny, temperature=coal, humidity=normal, windy=faise]}
instance{10 class=yes [outlook=rain, temperature=mild, humidity=niormal, windy=false]).
instance{11 class=yes [outlook=sunny, temperature=mild, humidity=normal, windy=truej).
instance(12 class=yes [outlock=overcast, temperature=rmild, humidity=high, windy=true}}.
instance(13 class=yes [outlock=overcast, temperature=hot, humidity=normai, windy=false])

humidity=high.

windy=true]}.

= Sy oy -
mquwgmmuwmwamm ‘missing’

% file golf_out

namejgolf).

missingT(missing).

attribute(class, [ves, nol).

attributs{outlook, [missing, sunny, overcast, rain)}.
attribute{temperature, [missing, hot, mild, cool]).
attribute{humidity, fmissing, high. normall).
attributefwindy, [missing, true, false]).

instance(1, class=no, [outlook=sunny, temperature=hot,
instance{2, class=no, [outicok=sunny, temperatur
instance(3, class=yes [outiook=overcast, temperature=hot,

instance(4, class=yes [outicok=rain, temperature=mild,
instance(d, class=yes [outfook=rain, temperature=cool,
instance(f, class=no, [outlook=rain, temperabire=cogl,
instance{7, class=yes [outlcok=overcast, temperature=cool,

temperature=mild,
temperature=coof,
temperature=mild,
temperature=mild,

instance{8, class=no, [outlook=sunny,
instance{9, class=yes [outlook=sunny,
instance{ 10, class=yes [outlock=rain,

instance({11 class=yes Joutlook=sunny,
instance(12 class=yes joutlock=overcast, temperature=mild,
instance(13 class=yes [outlook=overcast, temperature=hot,

instance(14 class=no, [outiook=rain, temperature=rmild,

1

humidity=high,
humidigy=high,
humidity=high.

hurmidity=normal,

hurridity=rrorrrat;
hurnidity=normal,
humidity=normal,
humidity=high,

humidity=normal,
humidity=normal,
humidity=normal,
hurnidity=high,

humidity=normal,
numidity=high,

at U

windy=false}).
windy=true]).
windy=false]).
windy=false]}.
windy=false]).
windy=trus}).
windy=trus}}.
windy=false]).
windy=false]).
windy=false]).
windy=irue]).
windy=truel}.
windy=falsej}.
windy=true]).

a ¥ o =1 a3 i e 1
su# 2.10 dayalu’lva golf_out NANgmsgmmuiidsagiulng
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2.2.3 aInaaal Feature selection

iolinsBonldad®u feature selection Tuluga preprocess WiluTugadmsn

dadondoya sxdsngmimedsad 211 Tuwiwe Tdneududldezsingnseudoanuld
o ] 1 d : w P | 2 A

Alimuive TWdnfiyduuudeyadly Hom clauses Fenndradrnoumitlidnldsziule
; w dy v g gag A an ooy A aa o

golf ont Tuyssvanomezitfudiuhlifldzyfotennsidndoms Netousnniiigg

=3 Lt # = 4 U o= o' =4 A ooy d

Awermeluruay 1 Fwnulassednaadluniylilsdon  anmmszydouenniiie

2 o o o o &S e o o o A o
foutlook, humidity, windy] TroAanaonnitng temperature °lu1153ﬂﬂwmmmzmﬂumﬁ:u
s o - . i 3 r 3 . g
TraudeyauaztSnarioyafidoems 8] 19Apan1571 featare selection BENUREITINTTDIZY

1 <5 H <« o 2 @ -
eutlofirusddiu 100 oyahi lAndea1nit fature selection uaas Iddagait 2.12

goif_out

[outlock humidity windy}

71l

2.11 90ATWAIU Feature selection itz Data sampling

%Want 14 records, but has 14 records
attribute(outiook, {missing, stnny, overcast, rain}).
attribute(humidity, [missing, high, normal}.
attribute{windy, [missing, true, false]).
attribute(class, lves, noj).

%Density Parameter=[1,0.01} Sampling[Percent, Typej={100,1]

instance{1, class=yes, [outlook=overcast, hurnidity=high, windy=trua]).
instance(2, class=yes, [outlook=rain, humidity=missing, windy=false]).
instance{3, class=no, [outlook=sunny, hurnidity=high, windy=tuej;.
instance(d, class=yes, [outlock=sunny, humidity=normal,  windy=truel}.
instance(5, class=yes, [outlook=overcast, humidity=normal,  windy=false]).
instance(8, class=yes, [ouflook=overcast, humidity=normal,  windy=true]j.
instance(?, class=no, [outlook=sunny, hurmnidity=high, windy=false]).
instance(8, class=yes, [outlook=rain, humidity=niormal,  windy=false]).
instance(d, class=no, [outlook=stnny, humidity=high, windy=false]).
instance{10, class=yes, [oulloock=sunny, humidiby=normal,  wincy=false]}.
instance(11, class=yes, [outlook=rain, humidity=normai,  windy=faise]}.
instance(12, class=yes, [outlook=overcast, humidity=high, windy=false]).
instarice(13, class=no, [outlook=rain, humidity=normal,  windy=true]).
instance(14, class=no, [outlook=rain, humidity=rmild, windy=truej).

; 17 2.12 #HadWTUD1 Feature selection 1S xuuamﬁﬁaﬁ [outlook, humidity, windy]
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2.2.4 mIanaaol Sampling with replacement

vindoyasudulugUiuuy Hom clauses $1143u 14 s1omsAiimsunuafigynie
Tuswmsfigewasddledonnny ‘missing HohumedeuTusunsugudoyalusluuums
guuuuldmndvaudranledsudnisgu 50% lanadwiifudoyainasiuiuasnsanils oy
& A g = [y =t A v e R o A
Aovzmedeyafios 7 51wm3) aagii 2.13 wazitesninmsguiluwuninslasnauiu

3 i 1
Tunadnssalsingloyashiedoyalusenish | uazsemsh 5

%Density Parameter=[1,0.01] Sampling[Percent Typel=[50,2]

%Vvant 7 records, but has 14 records
attribute(outlook, [missing, sunny, overcast, rain}).
atiribute(humidity, fmissing, high, normai]}.
altnbute(windy, [missing, frue, faise]).
attribute(class, fyes, naol).

instance(?, class=yes, [outlook=overcast, humidity=normal,  windy=trug]).

instance(5, class=yes, [outlook=rain, humidity=normal,  windy=false]).
instance(11, class=yes, [outlook=sunny, humidity=normal,  windy=true}).

instance{3, class=yes, [outlook=overcast, humidity=high, windy=false]).
instance(1, class=no, [outlook=sunny, humidity=high, windy=false]).
instance(1, class=no, [outlook=sunny, humidity=high, windy=false}).
instancei(S, Ctass=yes, [outtooksTar, torrdity=rionTatwindy=faises]).

n' o d 1 9t =1 [ o A
31 2.13 wadwsvssmygudayatirulnis ldmndunu
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2.2.5 D1INAHaL Sampling witheut replacement

mannnavesioyadromsguuun lilaninduin  nameududoya  golf out

upzszymnavesteyaiidosnnduiiu s0% uanwanaeuanugndoseslsunsylida
1 =2 4 = s = o S o

31t 2.14 vngrhediuideyaiilnng luradusisnou 7 swmsdisdaii 50% veedoya

1Y)

2 P 13 o
aadu uazsemsdeyafitsingas luahidu

sutipok, homidity windy

%Density Parameter=[1,0.01] Sampling{Percent Type]={S0,1]

%%Want 7 records, but has 14 records
attribute(outlook, [missing. sunny, overcast, rainj).
attribute(humidity, [missing, high, normal]}.
attribute{windy, [missing, true, false]).
aitributeiclass, [yes, nol).

instance(3, class=yes, [outiook=0vercast, humidity=high, windy=falsel).
ingtance(2, class=no, [outlook=sunny, humidity=high, windy=trug]}.
ingtance(S, class=yes, [outlook=rain, humidity=normal,  windy=false}}.
instance{11, class=yes, [ouflook=sunny, humidity=normal,  windy=true]).
instance{1, class=no, [outtook=sunny, humidity=high, windy=Ffalse]).
instance(12, class=yes, [outlook=overcast, humidity=high, windy=truel}.
instance(8, class=no, [outlook=sunny, humidity=high, windy=falsel).

51U 2.14 magudeyaiiving 50% wag hilimsldanduiu



26

2.2.6 MrInael Density-biased sampling

r T o P o o ¥ o
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Itunudeyalndfsnlringagetetivemessients MivageunNygRaoaed lUsinsugy
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foyaawarmnuniuawidsnglugdit 205 dunsqudeyadialiue 20%  tuae
séosdutoyaut 3 s1ems Dmstmusnasiamunmiudiu 3, 0.23) vansfefinsands
i 3 L} =4 ] .73 1 g 'o =y
foyaRtanunuminnieldeyaogindfeseyludadauit 023 wiodadludeyn 3
2 & ] 1 2 1
SWATNANINLA 14 518015 tnuinuIndiResrinsanainmimiiouduediaion 3 owy

~ 1

Aa o o ' A o Bt 5 iy & oy
TUIA ﬁ]']ﬂlﬂﬂ!“ﬂﬂ'ﬂi]ﬂlé’lllﬂﬂﬂﬂ’]ﬁuﬂ‘ﬂ‘lch’?Mﬂl@nﬂﬂﬁu lﬂlWUQWu@TIFJﬂ‘I? PINNADINTG

LYl L)

o 3 o 7 =9
nnuag LNty netliiosnnssynaaianunuaiveganu

umidity windyi .

%Density Parameter=[3,0.23] SamplingiPercent, Type]=[20.1]

%Vant 3 records, but has 1 records

attribute{outiook, [missing, sunny, overcast, rain}}.

attributethumidity, [imissing, high, notmat]).

attribute{windy, Imissing, true, false]}.

altribute{class, [yes, nol}.

instance(5, class=yes, [outlook=rain, humidity=normal, windy=falsel).

q,ﬂ 1

sUT1 2.15 msguaanurniudonasiaud (3, 0.23]
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Mdoya  golf out ilienfSeuamnmsimnnumuinivlumsgudoys  Tay
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BINTAD 60% 3% IANadnEAsgiN 2.16

A o= o o ) T 3 2
g 0.14 Wi@ﬂﬂlﬂu@TUQHQJ@%Ia?}U]QuﬂEJﬁE]QTIHﬂ']i YUIPVBIVTYD

mualdissanafimieusumns wavtennsiiseiaiosniaennsing auninuty

G

[outlook humidity windy]

instance{4,
instance({s,
instance(1,
instance{ 10,
instance(7,
instance(13,
instance(12,
instance{1,

class=yes,
class=yes,
class=yes,
class=yes,
classzyes,
clags=yes,
class=yes,
¢lass=no,

%Want 8 records, but has 14 records
attribute{outlook, [missing, sunny, overcast, rain]).
attribute{humidity, fmissing, high, normal]},
attributefwindy, [missing, true, false]).
attribute{class, [yes, no).

[outiook=rain,
Toutipok=rain,
[outlook=sunny,
[outiook=rain,
[outicok=overcast,
[outlook=overcast,
foutlook=overcast,
[outlook=sunny,

%Density Parameter=[1,0.14] Sampling[Percent, Type]={60,1]

humidity=missing,
humidity=normal,
numidity=normal,
humidity=normal,
humidity=normal,
humidity=normal,
humidity=high,
humidity=high,

windy=faise]).
windy=false]}.
windy=true]}.
windy=false]).
windy=truel).
windy=falsej).
windy=true]).
windy=faise]).

:; o t 1 i’i’r‘ 'u
717 2.16 waawsvRIMIFUM AN UR I AT [1, 0.14]

qun
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