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@rmlation contact-lenses

@attribute age {young, pre-presbyonic,
Bresbyopie)

®attribute gpectacls-prescrip (myope, hypermat ropes]

oattribute astigoatiam {na, yes}

Zatbribubte tear-prad-rate [reduced, aormalj

gattribute contact-lenses {aoft, hard, noos=}

@data

W

* 24 instances

%

YOUNg , myspe no, reduced , none

Yol meape |, No, iormal [ goft
FDUﬂgmeﬂFEJFEH.Tﬂﬂuﬂﬂd,ﬂFﬂﬁ

FOuUny, Byope, yel, Dormal , hard

young, hyp=rmet rope, no, reduced, none

young, hyparmetroape, no, normal , soft

young hypermetrops, ves, feduced, none

young, hypermetrope, yes, normal , bacd
Pre-preasbyopic, myope, no, rediced . dona
pre-presbyoplc, myope, no, normal , soft
pre-presbyopic, myope, ves, reduced, nons
Pro-preghyopic, mpcpe, yes, normal, hard
Fre-preshyopic, hypermetrope, no, reduced, tnens
Pee-prespyople, hypsrmetrope, no, normal , soft
pre-prasbyople, hypermetrops, yog, reduced, none
pru—prashynpi:,hypermetrup¢,yaa,narma],nnne
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presbyopic, myope, no, reduced, none
breabyopic, myope, no, normal, none
prechyopic, mydps=, vee, reduced, nooe
presbveopic, myope, yae, normal , hard
presbyopic, bypermet reépe, no, rediced, none
presbyopic, hypermetrope, oo, iormal , goft
Presbyopic, hypermi=tropa, yes, reduced , Hane
presbyopic, hypermetrope, ves, normal, o=
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BRELATICH iris
BATTRIBUTE pepallengEh RBAL
SATTRIBUTE pepalwidth REAL
EATTRIBUTE petallengkh  REAL
SATTRIBUTE petalwidth REAL
YATTRIBUTE c¢lass {Irig-sekosa, Iris-versicolor,
Iris-virginical
BOATH
5.1,3:5,1.4,0.2,Irts-getoga
4.5%,3.0,1,4,0.2,Irls-petoBa
4.7,3.2,1.3,0,.3,Iris-getdan
d:8.3.1,1.,5. 0.2, Tris-getoma
5.0,3.6,1.4,0,3,Iris-getoaa
E.4,3:8,1.7, 0.4, Iris-setonn
4.5,3:4,1.4,0.3,Iris-patosa
5.0,3.4,1,5,0.2,Iria-getoss
4.4,2.9,1.4,0.2,Iris-getosa
LB K iy e L o I W o setosa
grob e b Selr R TR | ,IIiEh?EIEiEﬂlGI
G.4,3.2,4.5,1 5, Iris-veraidalor
6.9,3.1,4,9,1.5,Iris-versicolor
5.5,2.%3,4.0,1.3, Irlas-veraiagler
6.5,2.8;/4.6. 1.5 Irig-wergicalor
5.7,2.8,;4.5,1,3,Irla-veraicolor
£.3,9.3 4. 7.4. & Irin-wveraicalor
4.9,2.4,3.:3,/1.0;Iris-wversizglor
G.6,;2.9,4.6,1_3,Iris-veraiooler
§.Z2,2.7,3.8,. 1. 4,Irise-weraicalor
6.3,3.3,6.0,2.5, ITtim-virginica
5.8,2.7%,5,1,1.5, Irie-virginlea
7.3:3.0,5.5, 2., Iris-virginica
5.3.2.3,/5.8.1_8,Iris-virginica
§.5,3.0,5.8,2.2; Iris~virginica
.6, 3.0, 656,28.1; Irie-virginlica
4.9,2.8,4.5,1.7,Iria-virginica
T3y i85 A1 A, Irie-wirginics
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Trelation J:-r;:ant_ci.n’:ﬂ:

@attribube Clump Thickness {0,

2

wattribute Uniformity of Cell Size o, 1, 2}
gatbribuce Uniformity of Cell Shape (6, 1, 2]

Garcribute Marginal Adhedion {0,

1y ]

gatkrlboke Single Epithelial Cell size {0, 1, 2}

mattribute Hare Wuclei: {0, 1,
sactribute Bland Chromacin {o,
Batbbribute Normal Hucleoli {0,

sattribute Mitoses {0, 1, 2}
Battribute =lass (2, 4}
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Grelation wages

Gactribute =duc real
gartribute smouth tTaal
gatlribute nonwh real
gabtribute hilapanic real
eabtribute gender real
Pactribute married real
#attribute marrfem real
dattribute exper re=al
Gatcribute expsrgg real
gackribute” uniocn real
@attribute I[nwage rceal
@actribute age real
gatkribute manuf real
@astribute conatr real
gartribute manag real
datbEzibutes pales Teal
dactribute clerical real
gactribute pervice real
wakkribnke prof rce=al
Pattribute ©psfs {Year 1978, Year 1985)

gdata
12,0,0,0,9,0,0,8,64,0,1,22,25,0,0,0,0,0,1,0,¥ear 1578
12,8,0,0,1,1,1,30,900,1,1.61,47,0,8,0,6,1,0,0,¥ear_ 1578
€,0,0,1,0,1,0,32,1444,1,2,14,49, 0,10, 0,0,0,0;¥edr 1978
12,9,0,0,0,1,0,19,361,1,2.07,36,0,0,0,1,0, 8,0, ¥=ar 1378
13, 0,0, 0,0,2,0, 11,131 o 1. 88028 0,0,0,8,0.9, 0; ¥ear-1378
8,0,0,0,06,1,0,43, 184%,0,1.71,56,0,0,0,0,0,08,0,Year 1978
11,0:0,0,0,0,0,2,4,0,1,1,18,1,0,0,0,0,0,0,Year 1078
15,8,0,0,1,0,9,9,81,0,1.83,29,0,0,1,0,0,0,0, Year 1975
1€,0,0,0,1,0,8,17,249 0,0.35,58,0,0,0,4,0,0,1,¥aar 14
15,0,.0.0,0,1,0,23,539,1,2.15,43,0,0,0,0,1,0.0; Year_1978
15,0,0,0,0,%,0,%9,1551,1,1.6%,88,1,0,0,0,0,0,1, Yoar 1978
12,0,.0,1,3,1,1,5,25,1,1,7,32./0,0,0,8,1,0,0, Year. 1978
11,9,9,1,0,1,8.27,729,1,2.11,43,1,0,0,0,0,0,0, Yaar 1978
12,0,0,1,0,1,%,29,841,0,1.63,48,1,0,0,0,0,0,0, ¥Year_1978
12,0, 0,1, 0,0:0,7,8%0,1,31,24,L.,0,0.0,0,8,0; Year 1978
12,0,0,0,1,0,0,42, 1744,1,2.239,50,4,0,0,0,0,1,0,¥ear 1978
'.I.E_.':I.I'.'l,':lrl:l.].,':l 55.1225_.1,2.53,53”3.D,ﬂrl.'.l_.ﬂ-rl:l_,'l_l.‘[l:a_r_lﬂ'.l'ﬂ
18,0,0,0,3,1,1,31,961,1,2:4,54,0,0,49,0,9,0,1,Year 1978
6,0,0,1,0,1,0,24,576,0,1.25,35,1,0,0,0,0,0,0,Year 1578
14,0,1,0,0,1,0,14,196,1,2.08,13,40,0,0,0,0,0,0, ¥Year 1878
12,0,0,4,1,0,0,40,1600,1,2.01,587,0,6,4,0,8,0,1, ¥=ar 1978
13,000,0,1,0,0,10,100,4,2.2,:27,0,0,7;0,0,0,0, ¥ear 1578
13,0,6,0,1;0,.0,3;5%,0,1.59,21,0,0,0,1,0,0,0,¥aar 1976
13,0,0,.0,0,0.0,%,4,0,1,23,20,0/0,0,0,1,0,0, Year 1370
15:9,9,1,0,0,0,7,89,0,1.5,27,0.0,0,0,1,0.0,Y=ar 187s

fag
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10,0,0,9,0,1,0,27,728,0,2.2,43,0,1,4,0,0,0,0, ¥Year 1585
13,.0.D..ﬂ.I:IJ'J.,I:I.:."-.'.I,-&I.‘.IE.I:I,l.'.'l‘._'-lEI,I:I,l'I-,I:I,l,I:I.I},I:'I.‘.!'ea.r_'lEI'HE
lz.tl,i'r,ﬂ.L,u,ﬂ.i,lﬁ;ﬂ,l.ii.liru,D.El.l.ﬂ.L",lil.':'o.-a.r_].?ES
12.n,ﬂ,ﬂ,l,l,l,?ﬂ-.Eul,l:l,'z.35..-&'3'.nJﬂ.n,n,:L.ﬂ,n.Teu_iErHs
12,0,0,0,0,1,0
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Yoar_I9TH(Z2 W3 0) Year_19R5G3.00100

Flo-a T8 sl ik gt
6.6 FHRFEHRiEE

@relation credik

Fattribute eredit r {Yes, ¥Ho)
Gateribute claxs zeal
Battribuke pay week! Fmal
wackribute age real
Battribute ameEx reEgl

dlata

Yep, 22,3,
No,2,L,2,.0

Mo, d,1,1.1

Yo 22200
Yeg,3,3,1,4
o . e T I o |
Yes, 2,23, 0
Ha,3,.3,2,0

Mo, 2.1,1.40

Wo,3,1,1,.0

Ho,5,1.1.0

Ho,2,1,1,1

Ho,2,2,1,1

Mo, 2,1,1,1

Ho,3,1,1,1
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Bo, 21,2, 1
Mo 4, ;i R
Mo, %,2,1,0
Ro;3,1:1,1
Ho,5,1,1,0
Mo, 4,1,1,1
3 =1
/l‘?l. = | L=t | =1
Mo (1380110 @ Yes (109,011 0)
oF =2 =2 =2
Mo 20.00d. 0 Yes (T Mo {43.WE9.m Yus 6.0
Be-s SEHE"RiEEs
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HORMELL Y III.E'EE'_'EH'I:IT'EII CLISTRRS data g:zuu.rm;nr'

Generaté & gekles of r2odom conters for multiveriaco mnormsd
diszriburicna. 'Em&m:l*,r cenerats & Eragbicon for cthis ceoter, toa. wlat
[raction of ‘poince we A1l ger frem thin aartey, /Randonly geoerata a
ceparating plape. Eluu:llﬂ oo plans, chooss claoses for gntecs, Then
candonly generate the podnts from che -J!ﬂ.nhul.-*unu, Can incrodse |
inzgepirability by ificceasng sarisnces of ﬂJ.n..:l:‘ipu'InnE We will ges
mEasuoe of "true¥ sscacabilify b locking st how many polaze endaed up
on the opposite midis of the line.

ALl wvalues ars takeo mc integars Tar) uin'ﬁ.‘.i‘c.t..].'-

Copyright ' [CF 2000 Dawid A, Hugicant' -H-ﬂ,ﬂ Glwi L. Mangassarian.
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This sofbware is"free for academic and cesearch oae anly;

For comrercial daa, oonbact ousicanc@cs  wine. adu,

B R A A i W

racd| 'ghate! ,01228] ;

EerED | “etabe 19401 ) 2
louBound = =54

highBound =Si;

nEokbecys = 20

oCole = 33}

oRowe = Z0000;

nTestlvwn = 0,01 -+ DEowE
oBuffarPointa = LOQGLO
BEApadPactasr = 10; k¥ Héw much £o stretch the covaprisfa= matrcis
cTralnFlles = '‘oucttraip.cxc’ :
eTestPile = TOUCERRBE. ExE"

i Canorate the centera according ko & uniform distdbutien.
moenters = pound | Lowbound « rmﬂfnﬂlntn::,nﬂq.l”*ﬁlgMd—tnmmi:IJ

% Gaperate the yarlances and covarfances chodomly bo creaace @ matrix For
& mach CeRbies
nfovariaoce = zeros(ndele.ndcls)
cCovariands = gellinpCerntece,l)s
for 1 = 1lrnCentera,

mEpotCovariance = sExpaodPactor & fis

rand [aCole, noole] s (highiomund- luuanmd] /50

cCovar lance(i] = mAcotCovarianta' » micstCovarianoe

end

¥ Debermine what propertion of points will come 2wom aadeh’ sepker, then
" cweats & odf to oss dn dacidipg whilel to geoscate.
vPointFracticn = rasdidlentess, 1))

vPointFraction = vPolptFrackion */ uu:;hrmntrr.:::tmn},

vPolntCdE =" aeros (1,nCenteral;

for 1 = l:nlBncCars,
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wFolntedf (1] = sumivPoinEFraocioni1iil]
emel;

i Create a randim eeparating plane.
W = =1 + rand(nfole,Zleq;
gamma = JlowHound ) 10 - wapd ¢ [highBound-lowBcund) fZ0;

% How choope which classes to which mach center belonga

ﬂﬂl’l}ﬁp!:rta = !:l.n.dtvtunt_ztﬂianjann'::l}l o f
voEnLePllasses [vIeToApatal = anes Tlangthiviecodpota) 1) ¢

% Prepare ocutpat filas
Elatfile]| [l aTrainFile, 0],
flatfiln{[l.ﬂTﬁ.!LFJ_.le.Dl:

¥ How go throogh aod begin generdtlng rasdom poincs,
¥ Do it twioe: oncé for testing, onoe Eor training.

for pDatmset = 1:%,

if (nOatagets=i}
nlowaléfs = nEowo;:
FlutputFile = aTrainflle;
oTobERowa = NROWE;
=lae
nEowahalt = nTEstRows;
BOUEPutFile = aTeatFile;
NToERowa = nTeatAous |
[-r =]
oMisslage = O
nEralningCiasel = 07
nTralningClagsmi = 0

while (nPoweleft = 0}
Alapieprintf [ *Rows lefk = #d' BowslL=Efc)];
fniowsalow = min|nBufferPoints,. nRowsLeft) :
pRowELEEE = TRoWRLETE = TRoWEHOW:
niewFolinte = zeros|pRowgiow, nCals) |
vRSINTORNTAYE = - 2orop |nRowabiom, 1) ;

¥ Determioe which center each point. should belong to
vRandomlumbera = Tand|nRowaWows 1) ;
for | = nCenkersr-11,
ylentarpatch = (wEandomd¥unbers <= vPointCdf{i)];
vPoint Centera [ {vOenbermacch]] = i}
e=od ;

% Creabte a wvestor Bl Eraining clesses [or Each poink
*-rTr-.-.:Lnim_q-Eluueu & pEros | oHowmbliow, 1]

tor 4 = l:nCencers,
vIndices = (wEoinrCeptersee=ilip
pPcints = g [vIndiceEn} ; -t .
vTrainirgClacees (vIndlceos) = wlonterClamsesflis
nHawlPcinta (vindigea, ;) = rowndl ... i
menrnd imtenters (1, () slovariance{ L} nboinke]l 1)

voapterlapaes <« pignimCentars * W - gasama * dnesloCent=rcs, 1]}

¥ Within mach claps, genefabe an sppropriats nunber of vandom points,
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¥ Couot  bow many pointe are dncorractly clasaified

yFitClasa = RignimNewPolncalyIndlcea,:l * w - gamma =

anad [nPoince, 3

yZeraSpote = FindivFleClaga==0} |

YFILClaRR I vEeTED0Ea] = oiedlleagth I'Ll‘z.zrn-E-"_pntu.j . o F

ndigclass = nMiaclade « Sum|vFicClams-wyCancorSlagaasd il 14
and; #Lor

¥ Jutput the data pointse to dSipk

flatfiled [mlewPointa vIralnimaCiageas] sAlutpuCFile, 1)
nTrainingClasel = TTrainingflasgl « sumivirainirgClaseeE==1);
r4TrainingClagem]l = aTraibingClaseml + sun{vTrainiraClansspz=-1}

and; Ywhile

displeprintf | 'Percent gsparahle sabinate = %4.2F3kin" 200+ |1-
noMisclass) nTobRowslli;

diepisprinti | 'Funbey glags 1| poiots = Ydinf , nTrainingClaasl));

digglaprintl{'Hunber class -1 points = %d%n' nTrainiosClassmil |
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