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Z 1 B Neural Networks ri

r* Neural networks D?sT"inTMWCT,Neural networks G\`$b}]Zr&CLrDW!$_#

$bq-xgZy!}L4SD&CLrPXpPC,}g:

v $b{Q_hsTi/zzk;6I>#

v $bT1SJD*zwvl&DEJT7(&xJDPmODDvR%"ME]#

v xjkK@VT7(*jkKS${nDgU#

v lb#Umb}]/PD[-T;W#

S#M$ba{ITk?jd?DQ*5xPHODbeO45,CZ$b&CLrD Neural Networks,}g

`cP*w(MLP)M6ry/}(RBF)xgG\`=D#Neural Networks !nJmzbO MLP M RBF

xg"#fa{#MT)@V#

Neural Networks G24?
uoq-xg&CZX5I"D5P#M,"_PsMN}UdMina9DXw,sTz\P?]u#fE

5Pv$,s?VB#M-hFCZGzo'&CLr,d;s?`Xuo43dp4#

q-xgDX((efdy&CZDVNxd/#;PNN%v(e|({v#M5P,VZ,<GTBhv

1:

q-xg*s?=PV<D&mw,"_Pf"-i*60)9CDT;XT#dZ==fksT`F:

v xg(}'0}Lq!*6#

v F*;%(XDPdq-*,S&HCZf"*6#

*V[*NK(eI\}Z^F,kND 2#

*9CK(exVq-xgk+33F=(,4v?Vk(eD5JZ],yX*#}g,+3_TXi#M

I(}n!===(q!*6"ZXi5}f"*6#ZKbeB,d*q-xg#5JO,zIT$w_T

Xi*X(q-xgDXbv8#+G,_TXi_POq#Ma9MZ'0}].0)SD;iYh#

HOxT,TO(ef(#Ma9MYh`Xn!hs#rK,q-xgITS|`V3F#M,"^hz$

HYhrd?MTd?dDX(X5#`4,X5mZ'0}LP7(#rd?MTd?dD_TX5JO,

q-xga{&S|_TXi#MDa{#g{G_TX5|JO,q-xg+T/S|“}7”#Ma9#

KinTD=b8q-xgD;%(X;IaIbM#rK,g{z}T<bMzIrd?MTd?dX5D

y!}L,nC9C|+3D3F#M#+G,g{#MDIbMT";X*,zIT9Cq-xg|lq!

<C#Ma{#

1. Haykin, S. 1998. Neural Networks: A Comprehensive Foundation, 2nd ed. New York: Macmillan College Publishing.

2. Ripley, B. D. 1996. Pattern Recognition and Neural Networks. Cambridge: Cambridge University Press.
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Neural Networks a9
!\ Neural Networks T#Ma9MYh)Sn!hs,+GTmb;cxge5a9G#PC#`cP*w

(MLP)r6ry/}(RBF)xgG;v+?jd?(2F*dv)D$bsnn!/D$bd?/}(2

F*dkrTd?)#

k<Gfz7;pa)D bankloan.sav }]/,ZdPzkZZ`{njk_Pj61ZO7_#&C=CJ

bD MLP r RBF xgG;v+$bO7{nDsnn!/Db?/}#B<TX*K/}DN=G#PC#

Ka9F*0!e5a9,r*xgPD,S4-NN4!-7MSdkc*=Kdvc#><P:

v dkc|,$bd?#

v ~Xc|,^([lDZcr%*q#?v~X%*qD5<G3v$bd?/};/}D7PN=?V

!vZxg`M,?V!vZC'IXFDfq#

v dvc|,l&#IZ7{z7G;vP=V`pDV`d?,|ITXB`k*=v8>{d?#?v

dv%;G~X%;D3)/}#,y,/}D7PN=?V!vZxg`M,9P?V!vZC'IX

FDfq#

MLP xgJmZ~v~Xc;ZbVivB,Z~v~XcD?v%*q<GZ;v~Xc%*qD;v/

},"R?vl&<GZ~v~Xc%*qD;v/}#

< 1. P;v~XcD0!e5a9
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Z 2 B `cP*w

“`cP*w” (MLP) }Lay]$bd?D54zI;vr`vrd?(?jd?)D$b#M#

>}# TBG9C MLP }LD=Viv:

xPE{1h*\;R=$>PI\O7{nDKDXw,;s9Cb)Xw46pECgUD_M#9CT

yM'Dy>,}IT57`cP*w,CTyM'DaVy>4i$Vv,;sYCxg+1ZM'4_r

MECgUV`#

=:53"XzYS\D!#{(MI r“D`!"w”)NFD!KDI>k!:1d#q!b)b?D+7@

F5PzZ\m?EZ!KS\NF1}7\mVP2;#9CS\ MI NFD!Ky>DNFG<,\m1

IT57xgT$bI>M!:1d#

}]"bBn

rd?# rd?ITG:

v {e (Nominal). 1d?5m>;_PZZH6D`p1,Cd?ITw*{ed?;}g,M1N0D+

>?E#{ed?D>}|(Xx"J~`kMZLEv#

v Pr (Ordinal). 1d?5m>xP3VZZH6D`p1,Cd?ITw*Prd?;}g,S.V;zb

=.VzbD~qzbH.=#Prd?D>}|(m>zbHrIEHD,HV}MEH!q@V#

v LH (Scale). 1d?5m>xPPbeDHfDQEr`p1,Cd?ITw*LH(,x)d?T},T

cZ5.dxPOJD`kHO#LHd?D>}|(Tj*%;DjdMT'@**%;DUk#

C}LYhQ-+J1Db?6pVdxyPrd?,+zIT(}Z4d?PmPR|%wCd?"S

/vK%P!qb?6p]1|Dd?Db?6p#

d?PmP?vd?TD<jj6b?6pM}]`M:

m 1. b?6p<j

}5 V{. UZ 1d

LH(,x) n/a

Pr

{e

$bd?# $bd?I8(*rS(V`)r-d?(LH)#

`pd?`k# C}L9C9C;v c `kZ}LZdY1XB`kV`$bd?Mrd?#g{fZ c V

`d?,G4Cd?f"* c r?,Z;v`pm>*(1"0"..."0)"B;v`pm>*(0"1"

0"..."0)"..."ns;v`pm>*(0"0"..."0"1)#
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K`k=8vSK;%(XD}?"a<B`5uY,+G`}“9u”`k=((#<BOnDbOq-x

g#g{zDxg`5xP\},"T(}+`FD`piOp4r>}_P+Y{`pDv8TuYV`$

bd?PD`p}?#

yP c .;D`kT`5}]*y!,49Q-(eliraVy>(kNDZ 53D:Vx;)#rK,g

{liraVy>|,`5}]P;fZD$bd?`pv8,G4G)v8;CZC}Lr@V#g{li

raVy>|,`5}]P;fZDrd?`pv8,G4G)v8Q-CZC}L,+I\;@V#

XBw{# Z1!ivB,+XBw{LHrd?M-d?TDFxg`5#yZ`5}]4PyPXjH,

49Q-(eliraVy>(kNDZ 53D:Vx;)#2MG5,y]XjHD`M,v9C`5}]

Fc=y5"j<n"-d?rrd?Dn!5rns5#g{z8(;vd?T(eVx,b)-d?rr

d?Z`5y>"liy>raVy>.d_P`FV<+AXX*#

5J(X# C}LvT5J(X#

4Fa{# g{zk<74FzDa{,}K9C`,}LhCTb,9IT9CkTfz}VzIwD`,

u</5"`,}]3rM`,d?3r#PXKJbD|`j8E",kNDTBZ]:

v fz}VzIw# C}LZVxfzVd";%(Xu</DfzSy>"e5a9T/!qDfzSy

>"CZ(Xu</Me5a9T/!qD#bS?c(.d9Cfz}VzIw#k*TsYNzI`

,Dfza{,Z?NKP`cP*w}L.09Cfz}VzIwD`,u</5#

v v83r# Z_MddMz&m`5=((kNDZ 63D:`5;)wT!vZv83r;;x,uA

z&m`5!vZv83r,r*;%(Xu</|,}]/DSy>#

*93rD0l5AnMLH,Ifzv8H6ErD3r#k*i$x(bDH(T,zI\k*(}

T;,fz3rErD8}4C=`v;,Db#ZD~G#sDiv,I9CT;,fz3rErDv

8y>KP`N#

v d?3r# IZd?3rDd1VdK;,#=Du<5,a{I\a\=rSM-d?PmPDd?3

rD0l#r*v83r0l,zI\*"T;,d?3r(;hZrSr-d?PmPOE)T@@x

vbDH(T#

4(`cP*wxg

SK%P!q:

Vv > Neural Networks > `cP*w...

1. !qAY;vrd?#

2. AY!q;vrSr-d?#

y]h*,Zd?!n(OzIT|DXjH-d?D=(#!n*:

v j</# u%=y5"}Tj<n,(x−mean)/s#

v j</# u%=y5"}T6',(x−min)/(max−min)#j</5iZ 0 M 1 .d#

v w{j</# u%n!5"}T6'yC=Dw{f>,[2*(x−min)/(max−min)]−1#w{sDj</5iZ

−1 M 1 .d#

v ^# ^-d?XjH#

_P4*b?6pDVN

1}]/PD;vr`vd?(VN)Db?6p4*1,+T>b?6p/f#IZb?6pa0lC}L

DFca{,rKyPd?Xk<(ePb?6p#
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(h}]# A!n/}]/PD}],"Vd1!b?6pxNN_P104*b?6pDVN#g{}]/

Os,C}LI\h*;)1d#

V/Vd# r*PvKyP_P4*b?6pDVNDT0r#zIT9CCT0r+b?6pVdxb)V

N#z2ITZ}]`-wDd?S<PVdb?6p#

IZb?6pTC}L\X*,rKz^(CJKPC}LDT0r,}GyPVNy(eKb?6p#

Vx

Vx}]/# Ki8(+n/}]/.V*57y>"liy>raVy>D=(#57y>|,CZ57q

-xgD}]G<;}]/PD3)v8YVHXkVdx57y>TqC;v#M#liy>G;vCZz

Y57}LPDmsT@9,n57D@"}]G</#?R(iz4(;v57y>,"Rg{bTy>!

Z57y>,xg57(#n_'#aVy>Gm;vCZ@@nUq-xgD@"}]G</;aVy>D

snxv;v#M$b\&D“f5”@F5,r*aVv8;CZ9(#M#

v y]v8D`T}?fzVdv8# 8(fzVd=?vy>(57"liMaV)Dv8D`T}?(H

J)#% Py]zQ-8(D`T}?,(f+;Vd=?vy>Dv8DYVH#

}g,8( 7"3"0 w*57"liMaVy>D`T}?T&Z 70%"30% M 0%#8( 2"1"1 w*

`T}?T& 50%"25% M 25%;1"1"1 T&+}]/Z57"liMaVPV*`HD}?V#

v 9CVxd?Vdv8# 8(;v+n/}]/PD?vv8Vd=57"liMaVy>PD}5d?#

d?*}5Dv8;Vd=57y>P,5* 0 Dv8;Vd=liy>P,x:5v8;Vd=aVy>

P#_P531'5Dv8aSVvPE}#Vxd?DNNC'1'5<US*P'#

":9CVxd?+;\#$,xKPC}Lazz`,a{#kNDw`cP*wwbPD“4Fa{”#

e5a9

“e5a9”!n(CZ8(xga9#C}LITT/!q“nQ”e5a9,r_z2IT8(T(ee5a

9#

e5a9T/!q9(_P;v~XcDxg#8(~XcPJmfZDn!rns%;?,e5a9T/!

qFc~XcPD“nQ”%;?#e5a9T/!q9C~XcMdvcD1!$n/}#

T(ee5a9!qrza)kT~XcMdvcD(5XF,"R1z$H*@h*24e5a9r1zh

*w{e5a9T/!qDa{1,dnPC#

~Xc

~Xc|,^([lDxgZc(%;)#?v~X%;G;vdk(X\MD/}#C/}G$n/},x

R(X5I@Fc(7(#g{xg|,Z~v~Xc,Z~vcPD?v~X%;GZ;v~XcP(X\

MD/}#=vc9C`,$n/}#

~Xc}#;v`cP*wITP;vr=v~Xc#

$n/} (Activation Function). $n/}+3vcPD%;D(X\M“X*”=B;cD%;5#

v +z}P# K/}+=*:γ(c) = tanh(c) = (e c−e −c)/(e c+e −c)#d!5}5Td?"+dd;= (–1, 1)

6'#9Ce5a9T/!q1,K*~XcyP%;D$n/}#

v Sigmoid# K/}+=*:γ(c) = 1/(1+e −c)#d!5}5Td?"+dd;= (0, 1) 6'#

Z 2 B `cP*w 5



%*q}#ITw78(rI@Fc(T/7(?v~XcPD%*q}#

dvc

dvc|,?j(r)d?#

$n/} (Activation Function). $n/}+3vcPD%;D(X\M“X*”=B;cD%;5#

v cH# K/}+=*:γ(c) = c#d!5}5Td?"+d-y5X#9Ce5a9T/!q1,g{fZ

LHrd?,rK*dvcPyP%;D$n/}#

v Softmax# K/}+=*:γ(c k) = exp(c k)/Σjexp(c j)#d!5}5Td?Dr?,"+dd;=*XiZ

(0, 1) 6'Dr?RM* 1#;PyPrd?GV`d?1,EIT9C Softmax#9Ce5a9T/!q

1,g{yPrd?GV`d?,K*dvcPyP%;D$n/}#

v +z}P# K/}+=*:γ(c) = tanh(c) = (e c−e −c)/(e c+e −c)#d!5}5Td?"+dd;= (–1, 1)

6'#

v Sigmoid# K/}+=*:γ(c) = 1/(1+e −c)#d!5}5Td?"+dd;= (0, 1) 6'#

LHrd?XjH# AY!q;vLHrd?1EIT9Cb)XF#

v j</# u%=y5"}Tj<n,(x−mean)/s#

v j</# u%=y5"}T6',(x−min)/(max−min)#j</5iZ 0 M 1 .d#g{dvc9C sig-

moid $n/},rK*LHrd?yhDXjH=(#^}5!n8(;vO!}V ε,"+dw*^}5

&CZXjH+=P;K^}57#yPXjHrd?5iZ$n/}6'#_e45,1 x !n!5Mn

s51,4^}D+=PD5 0 M 1 +(e sigmoid /}D6'^F,+G;iZC6'.Z#^}+=

* [x−(min−ε)]/[(max+ε)−(min−ε)]#8(sZHZ 0 D}#

v w{j</# u%n!5"}T6'yC=Dw{f>,[2*(x−min)/(max−min)]−1#w{Dj</5iZ −1

M 1 .d#g{dvc9C+z}P$n/},rK*LHrd?yhDXjH=(#^}5!n8(;v

O!}V ε,"+dw*^}5&CZXjH+=P;K^}57#yPXjHrd?5iZ$n/}6'#

_e45,1 x !n!5Mns51,4^}D+=PD5 −1 M 1 +(e+z}P/}D6'^F,+

G;iZC6'.Z#^}+=* {2*[(x−(min−ε))/((max+ε)−(min−ε))]}−1#8(sZHZ 0 D}#

v ^# 4TLHrd?xPXjH#

`5

“`5”!n(CZ8(gN`5xg#`5D`MME/c(7(Dv`5!nIC#

`5`M# `5`M7(xggN&mG<#SBP`5`MP!q:

v z&m# ;P+]yP`5}]G<.sE\|B;%(X;2MG5,z&m`59C`5}]/PyP

G<E"#z&m`5(#*W!=(,r*|1S9\snn!;;x,z&m`5I\h*`N|B

(X,1AzcdP;uP9fr,rKI\h*+]}]`N#dTZ“O!”}]/nPC#

v Z_# Z?;v`5}]G<.s|B;%(X;2MG5,Z_`5;N9C;vG<E"#Z_`5,

xq!G<"|B(X,1AzcdP;uP9fr#g{;N9CyPG<,xR;zcNNP9f

r,G4C}L(}-7}]G<Lx#TZk$bd?`XD“Os”}]/,Z_`5*EZz&m;2

MG5,g{Pm`G<Mdk,"Rd5.d;`%@",G4Z_`5ITHz&m`5|lq!;

vOmp8#

v ddMz&m# +`5}]G<.V=s!|F`HDiP,;sZ+];i.s|B;%(X;2MG

5,ddMz&m`59C;iG<E"#;s,g{h*,C}L-7}]i#ddMz&m`5a)

6 IBM SPSS Neural Networks 23



iZz&m`5MZ_`5.dD[P=(,|I\nJZ“PM”}]/#C}LITT/7(?vddM

z&m`5G<D}?,r_zIT8(;vsZ 1 "!ZrHZZfPf"Dnsv8}D{}#zIT

Z!n!n(OhC+f"=ZfDnsv8}#

E/c(# bG;VCZ@F;%(XD=(#

v w{D2n]H# 9C2n]H=(TkDYhv&CZz&m`5`M,yTK=(;JCZZ_`5r

ddMz&m`5#

v ]HB5# K=(hkZ_`5rddMz&m`52,9C;2ITkz&m`52,9C#

`5!n# C`5!nJmz8"w{E/c(#z;c^h|Db)hC,}GxgvV@FJb#

w{D2n]Hc(D`5!n|(:

v u< Lambda 5# kTw{D2n]Hc(D lambda N}u<5#8(sZ 0 "!Z 0.000001 D}#

v u<wqj5# kTw{D2n]Hc(DwqjN}u<5#8(sZ 0 "!Z .0001 D}#

v dtPDcMdt+F?# dtPDc(a 0)Mdt+F?(a)(edt [a 0 a,a 0+a] ,"RZ9C#

bS?1,ZddfzzI(Xr?##bS?CZ!vV?n!5,?jG{CE/c(R=+Vn!

5#K=(CZ(Xu</Me5a9T/!q# 8(dtPDc}?RC}sZdt+F? 0#

]HB5c(D`5!n|(:

v nu'0J# kT]HB5c(D'0Ju<5,O_D'0JmwZI\**;H(Dz[B,xg`5

Ol#8(sZ 0 D}#

v '0JDOM_g# kT]HB5c(D'0JOM_g#KhCv&CZZ_MddMz&m`5#8(

sZ 0 "!Zu<'0JD}#

v /\# kT]HB5c(Du</\N}#C/\nPzZh9}_'0J}pD;H(T#8(sZ 0 D

}#

v 1L'0JuY# ]H]ukZ_`5rddMz&m`5;p9C1,1L}(p)r`5y>D}]+

]h*+u<'0J5M='0JDOM_g#b9z\XF'0J%urS β = (1/p K)*ln(η0/ηlow),dP

η0 Gu<'0J,ηlow G'0JDOM+^,K G`5}]/PddMz&m(rkTZ_`5D`5G<

}?)D\}?#8(sZ 0 D{}#

dv

xga9# T>kq-xgPXD**E"#

v hv# T>kq-xgPXDE",|(rd?"dkMdv%;}?"~XcM%;}?0$n/}#

v <m# +q-xg<mw*;I`-<mT>#k"b,fE-d?}?MrS6pDvS,<mdC|S

QZbM#

v ;%(X# T>mwx(cPD%;kTBcPD%;.dX5D5}@F5#;%(XT`5y>*y

!,49n/}]/Q.V*`5}]"li}]MaV}]#k"b,;%(X}?adCG#s,x

Rb)(X;c;CZbMxga{#

xgT\# T>CZ7(#MGq“<C”Da{#":CiPD<mT`5y>Mliy>iO*y!,r_

g{;fZliy>,r;T`5y>*y!#

v #M**# T>VxM{eq-xga{D**,|(ms"`Tmsr;}7$bDYVH"CZU9`

5DP9frM`51d#

cH"sigmoid r+z}P$n/}&CZdvc1,ms*==Msn#softmax $n/}&CZdvc1,

r*;fXms#

Z 2 B `cP*w 7



T>`Tmsr;}7$bDYVH!vZrd?b?6p#g{NNrd?_PLHb?6p,rT>

=y{e`Tms(`TZ=y5#M)#g{yPrd?<*V`d?,rT>;}7$bD=yYV

H#2kT%vrd?T>`Tmsr;}7$bDYVH#

v V`a{# VxM{eT>?vV`rd?DV`m#?vmkT?vrd?`pxv}7rmsV`Dv

8}?#2(f}7V`D\ev8YVH#

v ROC z_# T>?vV`rd?D ROC(Receiver Operating Characteristic)z_#d2T>;vx(?

vz_BxrDmq#TZx(rd?,ROC <mkT?v`pT>;uz_#g{rd?P=v`p,G

4?uz_+C`pS*},kd|`p#g{rd?P=v``p,G4?uz_+C`pS*},k

yPd|`pDc\#

v [}vf<# T>?vV`rd?D[}vf<#?vrd?`pDz_DT>k ROC z_`,#

v 'f<# T>?vV`rd?D'f<#?vrd?`pDz_DT>k ROC z_`,#

v [l$b<# T>?vrd?D[l$b5<m#kTV`rd?,T>?vl&`pD$bbEJD4=

d<,"R[ll&`p*[`d?#kTLHrd?,T>"c<#

v PnVv<# T>?vLHrd?DPnVv5<m#PnM$b5.d;fZI{#=#K<mvkTL

Hrd?zI#

v8&m**# T>v8&m**m,d(}`5"liMaVy>{e\aVvP|,ME}Dv8}#

Td?X*TVv# 4PtPHVv,dFc7(q-xgD?v$bd?DX*T#VvT`5y>Mli

y>iO*y!,r_g{;fZliy>,r;T`5y>*y!#KYw4(;vT>?v$bd?DX

*TMj</X*TDmM<m#k"b,g{fZs?$bd?rv8,tPHVvh*xPs?Fc"R

\Q1#

#f

#f!n(CZ+$bd?mf*}]/PDd?#

v #fwrd?D$b5r`p# KYw#fLHrd?D$b5MV`rd?D$b`p#

v #fwrd?D$bbEJr`p# KYw#fV`rd?D$bbEJ#kTZ;v n `p#f%vd

?,dPZ*#fD`pPQ8( n#

#fDd?{F# T/{FzI7#\#fzDyP$w#^hH>}}]`-wP#fDd?,T(e{F

JmzEz/f;O;NKPDa{#

EJMbEJ

_P softmax $nM;fXmsDV`rd?+5P?v`pD$b5,dP?v$b5*v8tZ`pDE

J#

_P==MsnDV`rd?+5P?v`pD$b5,+$b5;\mb*EJ#C}L#fb)$bbE

J,493)$bbEJ!Z 0 rsZ 1,rx(rd?DM;* 1#

yZbEJ4( ROC"[}vf<M'f<(kNDZ 73D:dv;)#g{NNbEJ!Z 0 rsZ 1,

rx(d?DM;* 1,WHa+dXjH*iZ 0 M 1 .dRM* 1#(}}T|GDM4XjHbEJ#

}g,g{;vv8_P}vV`rd?D$bbEJ 0.50"0.60"0.40,G4?vbEJ}TM 1.50 C

0.33"0.40 M .27#

g{NN;vbEJ*:,G4ZxPTOXjH.0,+n!}DxT5mS=yPbEJP#}g,g{

bEJ* -0.30"0.50 M 1.30,G4?v5HS 0.30 C 0.00"0.80 M 1.60# ;s,C?vB5}TM 2.40

C 0.00"0.33 M 0.67#
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<v

<v!n(CZ+?vrd?D;%(X@c#f= XML(PMML)D~P#zIT9CC#MD~T&C#

ME"=d{}]D~CZ@V?D#g{Q-8(pVD~,K!n;IC#

!n

C'1'5# *ZVvP|,v8,rSXk_PP'5#(}b)XFITv(Gq+C'1'5ZrSd

?MV`rd?PS*P'5#

P9fr# b)G7(N1U9`5q-xDfr#`5AYLx;v}]+]#IT4UTBQZPY3r

PliDu~U9`5#4P9fr(e,;=T&ZZ_MddMz&m=(D}]+]T0;vz&m=

(D|z#

v sn4uYivBDns=h}# lisnuY.0D=h}#8(=h}.sg{;PuY,G4`5#

9#8(;vsZ 0 D{}#z2IT8(CZFcmsD}]y>#g{dfZ,T/!q+9Cliy

>,qr+9C`5y>#k"b,z&m`5#$Z?N}]+].suY`5y>ms;rK,g{l

iy>fZ,K!n;JCZz&m`5#`5Mli}]li?vy>Dms;K!nvZliy>f

Z1JC#

":?v}]+]jI.s,Z_MddMz&m`5h*;vnb}]+]TFc`5ms#nb}]

+]ITwTu}`5,yT;cFvza)liy>,"ZNN;vv8P!qT/!q#

v n$`51d# !qGq8(KPc(DnsVS}#8(sZ 0 D}#

v n$`51L# JmDns1L}(}]+])#g{,}ns1L},r#9`5#8(sZ 0 D{}#

v `5msPDn!`Td/# g{k0;=`H,`5msP`Td/!Zj<5,r`5#9#8(;vs

Z 0 D}#kTZ_MddMz&m`5,g{;Pli}]CZFcms,vTKj<#

v `5snJPDn!`Td/# g{`5mskU#MmsDHJ!Zj<5,r`5#9#U#M$by

Prd?D=y5#8(;vsZ 0 D}#kTZ_MddMz&m`5,g{;Pli}]CZFcm

s,vTKj<#

ZfPf"Dnsv8}#bXFTB`cP*wc(ZDhC#8(sZ 1 D{}#

v Ze5a9T/!qP,CZ7(xge5a9Dy>Ds!* min(1000,memsize),dP memsize GZfP

f"Dnsv8}#

v Z_PT/FcddMz&m}DddMz&m`5P,ddMz&m}* min(max(M/10,2),memsize),dP

M G`5y>PDv8}#

Z 2 B `cP*w 9
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Z 3 B 6ry/}

6ry/} (RBF) }Lay]$bd?D54zI;vr`vrd?(?jd?)D$b#M#

>}# gEa)L4U~qC>#=.VM':,+M'V`IDi#RBF xg9CKZ3F'}]$biI

1m],byIT9+>*wv1ZM'T(e~q#

}]"bBn

rd?# rd?ITG:

v {e (Nominal). 1d?5m>;_PZZH6D`p1,Cd?ITw*{ed?;}g,M1N0D+

>?E#{ed?D>}|(Xx"J~`kMZLEv#

v Pr (Ordinal). 1d?5m>xP3VZZH6D`p1,Cd?ITw*Prd?;}g,S.V;zb

=.VzbD~qzbH.=#Prd?D>}|(m>zbHrIEHD,HV}MEH!q@V#

v LH (Scale). 1d?5m>xPPbeDHfDQEr`p1,Cd?ITw*LH(,x)d?T},T

cZ5.dxPOJD`kHO#LHd?D>}|(Tj*%;DjdMT'@**%;DUk#

C}LYh`&Db?6pQ8(xyPrd?,!\zI(}R|%w4d?PmPDd?"S/vK

%P!qb?6p,TY1|Dd?b?6p#

d?PmP?vd?TD<jj6b?6pM}]`M:

m 2. b?6p<j

}5 V{. UZ 1d

LH(,x) n/a

Pr

{e

$bd?# $bd?I8(*rS(V`)r-d?(LH)#

`pd?`k# C}L9C9C;v c `kZ}LZdY1XB`kV`$bd?Mrd?#g{fZ c V

`d?,G4Cd?f"* c r?,Z;v`pm>*(1"0"..."0)"B;v`pm>*(0"1"

0"..."0)"..."ns;v`pm>*(0"0"..."0"1)#

K`k=8vS;%(XD}?"<B`5uY,+G`}“9u”`k=((#<BOnDbOq-xg#g

{zDxg`5xP\},"T(}+`FD`piOp4r>}_P+Y{`pDv8TuYV`$bd?

PD`p}?#

yP c .;D`kT`5}]*y!,49Q-(eliraVy>(kNDZ 133D:Vx;)#rK,

g{liraVy>|,`5}]P;fZD$bd?`pv8,G4G)v8;CZC}Lr@V#g{l

iraVy>|,`5}]P;fZDrd?`pv8,G4G)v8Q-CZC}L,+I\;@V#
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XBw{# Z1!ivB,XBw{LHrd?M-d?TDFxg`5#yZ`5}]4PyPXjH,4

9Q-(eliraVy>(kNDZ 133D:Vx;)#2MG5,y]XjHD`M,v9C`5}]

Fc=y5"j<n"-d?rrd?Dn!5rns5#g{z8(;vd?T(eVx,b)-d?rr

d?Z`5y>"liy>raVy>.d_P`FV<+AXX*#

5J(X# C}LvT5J(X#

4Fa{# g{zk<74FzDa{,}K9C`,}LhCTb,9CkTfz}VzIwD`,u</

5M`,}]3r#PXKJbD|`j8E",kNDTBZ]:

v fz}VzIw# C}LZVxfzVdZd9Cfz}VzIw#k*TsYNzI`,Dfza{,

Z?NKP6ry/}}L.09Cfz}VzIwD`,u</5#kND Kbp=Yw5w#

v v83r# a{2!vZ}]3rr*==[`c(CZ7(6ry/}#

*93rD0l5AnMLH,Ifzv8H6ErD3r#k*i$x(bDH(T,zI\k*(}

T;,fz3rErD8}4C=`v;,Db#ZD~G#sDiv,I9CT;,fz3rErDv

8y>KP`N#

4(;v6ry/}xg

SK%P!q:

Vv > Neural Networks > 6ry/}...

1. !qAY;vrd?#

2. AY!q;vrSr-d?#

y]h*,Zd?!n(OzIT|DXjH-d?D=(#!n*:

v j</# u%=y5"}Tj<n,(x−mean)/s#

v j</# u%=y5"}T6',(x−min)/(max−min)#j</5iZ 0 M 1 .d#

v w{j</# u%n!5"}T6'yC=Dw{f>,[2*(x−min)/(max−min)]−1#w{sDj</5iZ

−1 M 1 .d#

v ^# ^-d?XjH#

_P4*b?6pDVN

1}]/PD;vr`vd?(VN)Db?6p4*1,+T>b?6p/f#IZb?6pa0lC}L

DFca{,rKyPd?Xk<(ePb?6p#

(h}]# A!n/}]/PD}],"Vd1!b?6pxNN_P104*b?6pDVN#g{}]/

Os,C}LI\h*;)1d#

V/Vd# r*PvKyP_P4*b?6pDVNDT0r#zIT9CCT0r+b?6pVdxb)V

N#z2ITZ}]`-wDd?S<PVdb?6p#

IZb?6pTC}L\X*,rKz^(CJKPC}LDT0r,}GyPVNy(eKb?6p#
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Vx

Vx}]/# Ki8(+n/}]/.V*57y>"liy>raVy>D=(#57y>|,CZ57q

-xgD}]G<;}]/PD3)v8YVHXkVdx57y>TqC;v#M#liy>G;vCZz

Y57}LPDmsT@9,n57D@"}]G</#?R(iz4(;v57y>,"Rg{bTy>!

Z57y>,xg57(#n_'#aVy>Gm;vCZ@@nUq-xgD@"}]G</;aVy>D

snxv;v#M$b\&D“f5”@F5,r*aVv8;CZ9(#M#

v y]v8D`T}?fzVdv8# 8(fzVd=?vy>(57"liMaV)Dv8D`T}?(H

J)#% Py]zQ-8(D`T}?,(f+;Vd=?vy>Dv8DYVH#

}g,8( 7"3"0 w*57"liMaVy>D`T}?T&Z 70%"30% M 0%#8( 2"1"1 w*

`T}?T& 50%"25% M 25%;1"1"1 T&+}]/Z57"liMaVPV*`HD}?V#

v 9CVxd?Vdv8# 8(;v+n/}]/PD?vv8Vd=57"liMaVy>PD}5d?#

d?*}5Dv8;Vd=57y>P,5* 0 Dv8;Vd=liy>P,x:5v8;Vd=aVy>

P#_P531'5Dv8aSVvPE}#Vxd?DNNC'1'5<US*P'#

e5a9

“e5a9”!n(CZ8(xga9#C}L4(;vP~X“6ry/}”cDq-xg;(#,;h*|D

b)hC#

~XcPD%;}# !q~X%;}P}V==#

1. Z3vT/Fc6'ZiRnQ%;}# C}LT/Fc6'Dn!5Mns5"ZC6'ZiRnQ~

X%;}#

g{Q(eliy>,rC}L9Cli}]j<:~X%;DnQ}?G8Zli}]PlInYms

D}?#g{4(eliy>,rC}L9C469E"j< (BIC):~X%;DnQ}?G8T`5}]

lInY BIC D}?#

2. Z3v8(6'ZiRnQ%;}# zITa)T:D6',"RC}LaZGv6'ZiR“nQ”~X%

;}#MT0;y,C6'PnQ~X%;}(}9Cli}]j<r BIC <r47(#

3. 9C8(D%;}# zIT2G3v6'D9C"1S8(X(}?D%;#

~Xc$n/}# ~Xc$n/}G6ry/},|+3vcPD%;“X*”=B;cD%;5#TZdvc,

$n/}GcH/},rKdv%;vvG~X%;D(X\M#

v j</6ry/}# 9C softmax $n/}T9yP~X%;D$n<j</OF* 1#

v ;c6ry/}# 9C8}$n/},rK~X%;$nGw*dk/}D_9“vS”#

~X%;PDX~# X~rSG&C=6ry/}mHDK}#X~rSDT/Fc5* 1+0.1d,dP d G

dk%;}(yPrS`p}?M-d?}?.M)#

dv

xga9# T>kq-xgPXD**E"#

v hv# T>kq-xgPXDE",|(rd?"dkMdv%;}?"~XcM%;}?0$n/}#

v <m# +q-xg<mw*;I`-<mT>#k"b,fE-d?}?MrS6pDvS,<mdC|S

QZbM#

Z 3 B 6ry/} 13



v ;%(X# T>mwx(cPD%;kTBcPD%;.dX5D5}@F5#;%(XT`5y>*y

!,49n/}]/Q.V*`5}]"li}]MaV}]#k"b,;%(X}?adCG#s,x

Rb)(X;c;CZbMxga{#

xgT\# T>CZ7(#MGq“<C”Da{#":CiPD<mT`5y>Mliy>iO*y!,r_

g{;fZliy>,;T`5y>*y!#

v #M**# T>VxM{eq-xga{**,|(ms"`Tmsr;}7$bDYVHM`51d#

sn*==Msn#}K.b,T>`Tmsr;}7$bDYVH!vZrd?b?6p#g{NNr

d?_PLHb?6p,rT>=y{e`Tms(`TZ=y5#M)#g{yPrd?<*V`d

?,rT>;}7$bD=yYVH#2kT%vrd?T>`Tmsr;}7$bDYVH#

v V`a{# T>?vV`rd?DV`m#?vmkT?vrd?`pxv}7rmsV`Dv8}?#2

(f}7V`D\ev8YVH#

v ROC z_# T>?vV`rd?D ROC(Receiver Operating Characteristic)z_#d2T>;vx(?

vz_BxrDmq#TZx(rd?,ROC <mkT?v`pT>;uz_#g{rd?P=v`p,G

4?uz_+C`pS*},kd|`p#g{rd?P=v``p,G4?uz_+C`pS*},k

yPd|`pDc\#

v [}vf<# T>?vV`rd?D[}vf<#?vrd?`pDz_DT>k ROC z_`,#

v 'f<# T>?vV`rd?D'f<#?vrd?`pDz_DT>k ROC z_`,#

v [l$b<# T>?vrd?D[l$b5<m#kTV`rd?,T>?vl&`pD$bbEJD4=

d<,"R[ll&`p*[`d?#kTLHrd?,T>"c<#

v PnVv<# T>?vLHrd?DPnVv<#PnM$b5.d;fZI{#=#K<mvkTLHr

d?zI#

v8&m**# T>v8&m**m,d(}`5"liMaVy>{e\aVvP|,ME}Dv8}#

Td?X*TVv# 4PtPHVv,dFc7(q-xgD?v$bd?DX*T#VvT`5y>Mli

y>iO*y!,r_g{;fZliy>,;T`5y>*y!#KYw4(;vT>?v$bd?DX*

TMj</X*TDmM<m#k"b,g{fZs?$bd?Mv8,tPHVvh*xPs?Fc"RQ

1#

#f

#f!n(CZ+$bd?mf*}]/PDd?#

v #fwrd?D$b5r`p# KYw#fLHrd?D$b5MV`rd?D$b`p#

v *wrd?#f$bbEJ# KYw#fV`rd?D$bbEJ#kTZ;v n `p#f%vd?,d

PZ*#fD`pPQ8( n#

#fDd?{F# T/{FzI7#\#fzDyP$w#^hH>}}]`-wP#fDd?,T(e{F

JmzEzrf;O;NKPDa{#

EJMbEJ

$bbEJ^(bM*EJ,r*6ry/}}L9CdvcD==MsnMcH$n/}#49fZ!Z 0

rsZ 1 D$bbEJ,rx(rd?DM;* 1,C}LT+#fb)$bbEJ#
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yZbEJ4( ROC"[}vf<M'f<(kNDZ 133D:dv;)#g{NNbEJ!Z 0 rsZ 1,

rx(d?DM;* 1,WHa+dXjH*iZ 0 M 1 .dRM* 1#(}}T|GDM4XjHbEJ#

}g,g{;vv8_P}vV`rd?D$bbEJ 0.50"0.60"0.40,G4?vbEJ}TM 1.50 C

0.33"0.40 M .27#

g{NN;vbEJ*:,G4ZxPTOXjH.0,+n!}DxT5mS=yPbEJP#}g,g{

bEJ* -0.30"0.50 M 1.30,G4?v5HS 0.30 C 0.00"0.80 M 1.60#;s,C?vB5}TM 2.40

C 0.00"0.33 M 0.67#

<v

<v!n(CZ+?vrd?D;%(X@c#f= XML(PMML)D~P#zIT9CC#MD~T&C#

ME"=d{}]D~CZ@V?D#g{Q-8(pVD~,K!n;IC#

!n

C'1'5# *ZVvP|,v8,rSXk_PP'5#(}b)XFITv(Gq+C'1'5ZrSd

?MV`rd?PS*P'5#

Z 3 B 6ry/} 15
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yw

>E"G*Z@za)Dz7M~q`4D#

IBM I\Zd{zRrXx;a)>D5PV[Dz7"~qr&\XT#PXz10yZxrDz7M~q

DE",krz1XD IBM zmI/#NNT IBM z7"Lrr~qD}C"GbZw>r5>;\9C

IBM Dz7"Lrr~q#;*;V8 IBM D*6z(,NN,H&\Dz7"Lrr~q,<ITzf IBM

z7"Lrr~q#;},C'&TP:p@@Mi$NNG IBM z7"Lrr~qD$wiv#

IBM +>I\Q5Pr}Zjkk>D5Z]PXDwn({#zqCCD5";b6EZhzNNb)({

mI#zIT+ifmIi//~"MA:

IBM Director of Licensing

IBM Corporation

North Castle Drive

Armonk, NY 10504-1785

U.S.A.

PX+VZ (DBCS) E"DmIi/,kkzyZzRrXxD IBM *6z(?E*5,rCif==+i

/Dy:

Intellectual Property Licensing

Legal and Intellectual Property Law

IBM Japan Ltd.

1623-14, Shimotsuruma, Yamato-shi

Kanagawa 242-8502 Japan

>un;JC"zrNNbyDunk1X(I;;BDzRrXx:International Business Machines Corpo-

ration“4V4”a)>vfo,;=PNNV`D(^[Gw>D9G5,D)#$,|(+;^Z5,DP

XGV("JzMJCZ3VX(C>D#$#P)]/!;JmkT3);WDw>r5>bpun,rK

>ywI\;JCZz#

>E"I\,P<usnrEfms#K&DE"a(ZxP|D;b)|DaeVZ>vfoDBf>P#

IBM ITf1T>JOPhvDz7M/rLrxPDxM/r|D,x;mP(*#

>E"PTNNG IBM Web >cD}C<;G*K=cp{Ea)D, ;TNN==d1TG) Web >c

D#$#G) Web >cPDJO;G IBM z7JOD;?V,9CG) Web >cx4DgU+IzTPP

##

IBM IT4|O*J1DNN==9CrV"zya)DNNE"x^kTzP#NNpN#

>LrD;mI=g{*KbPXLrDE"To=gB?D:(i)JmZ@"4(DLrMd{Lr(|

(>Lr).dxPE";;,T0(ii)JmTQ-;;DE"xP`%9C,kkBPX7*5:

IBM Software Group

ATTN: Licensing
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200 W. Madison St.

Chicago, IL; 60606

U.S.A.

K`E"Da)&qU`XunMu~,dP|(Z3)ivB'6J1QC#

>JOPhvDmILr0dyPICDmIJOyI IBM @] IBM M'-i"IBM zJm~mI-ir

NN,H-iPDuna)#

K&y,DT\}]yZ\X73Bv(#rK,Zd{Yw73PqCDa{I\nlOs#P)b?I\

Z*"6D53PxP,;#$b)b?a{k#C53ODb?a{`,#Kb,P)b?a{I\(}F

O4@FCv#5Ja{I\Pynl#KD5DC'&kTd_e73i$JCD}]#

G IBM z7D`XE"4Tb)z7D)&L,0d"<D+frd{+*44#IBM ;PTb)z7xP

bT,2^(7OdT\D+7T"f]TrNNd{XZG IBM z7Dyw#PXG IBM z7T\DJ b

&1rb)z7D)&Lav#

PX IBM 44=rrbrDyPywyI\4-(*4d|r7z,"Rvzm?jM?D#

>E"|,U#5qK*P9CD}]M(fD>}#*K!I\j!XTdxP5w,>}P|,KK1D

U{"+>"7FMz7D{F#yPb){Fy*i9,kf5L5s59CD{FMX7DNNW,?t

IO#

f(mI:

>E"|(4oTN=Dy>&CLr,b)y>5w;,Yw=(OD`L=(#g{G*4UZ`4y>

LrDYw=(OD&CLr`LSZ (API) xP&CLrD*""9C"-zrV"*?D,zITNNN

=Tb)y>LrxP4F"^D"V",x^kr IBM 6Q#b)>}"4ZyPu~Bw+fbT#r

K,IBM ;\##r5>b)LrDI?T"I,$Tr&\#>y>LrT;G“4V4”a)D,;=PN

NV`D#$#TZr9Cy>Lry}pDNNp&,IBM E;:p#

2b)5}LrD?]=4rdNN?VrNN\zz7,<Xk|(gBf(yw:

© (s+>D{F)(j)#K?VzkGy] IBM Corp. +>Dy>Lr\zv4D#

© Copyright IBM Corp. _(dkj])_. All rights reserved.

Lj

IBM"IBM UjM ibm.com G International Business Machines Corp., Z+rm`\=xr"aDLjr"a

Lj#d{z7M~q{FI\G IBM rd{+>DLj#10D IBM LjPm,IS Web >c

www.ibm.com/legal/copytrade.shtml O“f(MLjE"”?Vq!#

Adobe"Adobe Uj"PostScript M PostScript UjG Adobe Systems Incorporated Z@zM/rd{zRrX

xD"aLjrLj#

Intel"Intel Uj"Intel Inside"Intel Inside Uj"Intel Centrino"Intel Centrino Uj"Celeron"Intel Xeon"Intel

SpeedStep"Itanium M Pentium G Intel Corporation rdS+>Z@zMd{zRrXxDLjr"aLj#

Linux G Linus Torvalds Z@z"d{zRrXxr=_D"aLj#
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Microsoft"Windows"Windows NT M Windows UjG Microsoft Corporation Z@z"d{zRrXxr=

_DLj#

UNIX G The Open Group Z@zMd{zRrXxD"aLj#

Java MyPyZ Java DLjMUjG Oracle 0/rdV'z9DLjM"aLj#

yw 19
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w}

[D]
`cP*w 3

Vx 5

+d?#f=n/}]/ 8

#M<v 9

`5 6

dv 7

xge5a9 5

!n 9

[J]
$n/}

6ry/}PD 13

Z`cP*w 5

aVy>

6ry/}PD 13

Z`cP*w 5

liy>

6ry/}PD 13

Z`cP*w 5
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[S]
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[W]
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6ry/}PD 13
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xg<m
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Z`cP*w 7

[X]
'f<

6ry/}PD 13

Z`cP*w 7

ddMz&m`5

Z`cP*w 6

[Y]
~Xc

6ry/}PD 13

Z`cP*w 5

[Z]
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Z`cP*w 9

N
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R
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6ry/}PD 13
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Z`cP*w 7
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