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Abstract

This online learning method is introduced to overcome a disadvantage of batch learning
in which a whole data set is processed once causing a computaiional expensive. Online learning
uses only one data pair to be processed by updating the parameters and then discarded. For this
reason, the online method is able to apply with a huge data set without a computation problem.

Estimating our model is applied with the training data sct whereas testing the model

performance is measured with the testing data set through mean square error. Moreover, the
performance is also investigated with cross validation. In this study, the experiments reveal the
affects of each parameter, lcarning rale, regularization parameter and kernel width, In order to get
the approximation function, our model is trained with train data whereas the model performance
is measured with mean square error via test data, The performance is also investigated with cross
validation. In our experiments, the effects of each parammeter (learning rate, regularization

paramcter and kernel width) on mean squarc eror are presented.
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50 100 200
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0.06 0.001 100 0.0106 0.0049 0.0020
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Usuml p
0.10 0.10 100 0.0076 0.0068 0.0087
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ﬁ]uﬂuiﬂ‘lﬂuﬂ]ﬁ‘ﬂﬂﬁﬂ@
(G
50 1900 199

‘]gﬂﬁ | 0.0915 0.0748 0.0663

“]g’ﬂﬁ 2 0.0939 0.0775 0.0701

“];ﬂ‘ﬁ 3 0.1019 0.0827 0.0735

E];ﬂ"?‘i 4 0.0931] 0.0769 0.0649

‘];’ﬂﬁ 5 0.1025 0.0818 0.0724
Average error 0.0966 0.0787 0.0695
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1) ilsunsunldlumsdiuadnsimsGend

clear all; clc
rand('seed',1032423);

randn{'seed’,42434123);

x_train = rand(200,1); %%’D;il'ﬁﬁll‘}?ﬁﬂu ()

28

) y_train = sme((20%x_train-10)/pi1);
y train =y train + 0.2*randn(size(x _train )); %%ﬂﬂuﬂﬁi‘i’ﬂ au (y)
x_test =[0.1:0.1:5]; %Yoyaildnaday (x)

y_idealtest = sinc((20*x_test-10)/pi); %Uo3yan lFnagaal (y)

no_data = size(x_Irain,1);

[} ! = o
NI UAR T TUIAB S

cta =0.02; %1/5UMonIINITEIUIMING 0.02, 0.04, 0,06, 0.08,0.10 180.30 MNFIAL
tho =0.001; %Amualdnusnga lasdun i

a 9 1 9 o
beta = 100; %ﬂ']11uﬂ11‘iﬂ'llﬂﬁ1ﬂ<i"&’l

for n=1

£=[0]; %fruAR IS UAY

c(n)=-y irain{n});

alpha=(-eta)*e(n);

- fori=1:50

xtest = x_test(i);
yidealtest = y idealtest(i);
f(i)=alpha*exp(-beta*(abs((x_train{n)-xtest)})."2); %okernel(x_train(n),xtest)
=[]
error(i)=({ff-yidealtest)."2);

end



MSE=sum(error)/length(y_idealtest);
f predict=alpha®exp(-beta*(abs(x_train{n)-x_train(n+1)}).72);

end

for n=2:199
e{n)=f predict-y_train(n);

alpha=[alpha*({1-cta*rho); -eta*e(n)],

29

for=I350
xtest = x_test(1);
yidealtest =y idealtest(i);
for j=1:n
ff{j)=alpha(jy*exp(-beta*(abs(x_train(j)- x_test(i))).2);
end

ff= sum(f1);

error(i)=((ff~y_idealtest(i)).*2),

end
MSE(n)}=sum(error)/length{y idealtest);
for i=1:n
ff{j)=alpha(jy*exp(-beta*(abs(x_train{nt+1)-x_train(j}))."2) ;
end
f predict=sum(ff);
end
MSE; %Aunaeninufianmaniasde

plot(MSE) %n31WU94A101BHANGIN



o

2) TWannpsunldlumsid3uausagalsessu
clear all: clc
rand('seed',1032423);

randn(’sced’,42434123);

X train = rand(200,1); %%’aagaﬁi%’ﬁau (x)
y_train = sinc((20¥x_train-10)/pi);

y_train =y train + 0.2%randn(size(x_train )); %%ﬂyjﬁﬁs}ffi}ﬁ au {y)

30

% _fest = [OTITOTI“:S]';_%{IJB@W‘?I‘AI“BTIW AOTX

y_idealtest = sinc((20*x_test-10)/pi); %doyanlasnacov (y)

no_data = size(x_train,|);
] 1 =Y o
2NV UAR THITINIGD T
[} ¥ ow 4 9/ P
eta =0.10; %ﬂTH“L!ﬂt].“l‘iﬂ’lﬁlﬁ‘j']ﬂ‘lﬁ!ﬁﬂu?'ﬂﬁ’]

tho = 0.001; %UsuAnInna lawsu M 0.001, 0.01, 0.05, 0.10,0.15 1AL0.20

Muaay

a 3 ~
beta = 100; %ﬂ']ﬁuﬂ‘lﬂﬂ'llﬂﬁ"lﬂﬂﬂ

for n=1

£=[0; %R ntuan ISR

eln)=-y_train(n);

alpha=(-cla)*e(n);

for i=1:50

xtest = x_test(i);
yidealtest = y idealtest(i);
f(i)=alpha*exp(-beta*(abs({x_train(n)-xtest))).”2); %kernel(x_train(n),xtest)
fE={)]
error{i)=((ff-yidealtest).”2);

end

MSE=sumferror)/length(y idealtest);



f predict=alpha*cxp(-beta*(abs(x_train{n)-x_train{n+1))).”2);

end

for n=2:199
e(n)=f predict-y_train{n);

alpha=[alpha*(1-eta*rho); -cta*c(n)];

for i=1:50

3

Xtest= % fest(i);
yidealtest = y_idealtest(i};
for j=1:n
ff{j)=alpha(j)*exp(-beta*(abs(x_train(j)- x_test(i)))."2);
end

ff= sum{ff);

error(i)=((ff-y idealtest(i))."2});

end
MSE(n)=sum{error)/length({y idealtest);
for j=1:n
ff(j)=alpha(j)*cxp(-beta*(abs(x_train(n+1)-x_train(j))).*2) ;
end
f predict=sum(ff);
end
MSE; %Aundonrmianaintidiaos

plot(MSE) %A51unemanuiana g



3) Wsupni¥lumsdTumwd
clear all; clc

rand(‘seed',1032423);
randn('seed',42434123);

x_train = rand(200,1); %Gﬁﬂyﬁﬁi%ﬂﬂu {x)
y_train = sine((20*x_train-10)/pi);

y_train=y_ftrain + 0.2%randn(size(x_train )); %%uaﬁl‘ff’ﬁ U (y)

X Test = [0.1:0.1551; U0y av BV on (X)

y idealtest = sinc{(20*x_test-10)/pi); %%’agaﬁi%’mﬁau (y)

no_data = size(x_frain, 1);

o 1 o o
YNIHURPTWIITUINDES

=

eta =0.10; %S mualdmonnmsiiouing

tho =0.001; %rmua ldausngat lasdunai

beta= 10; %USUALUAIMIAY 10, 50, 100, 500, 1000 LAz 1500 MIUAIAL

for n=1

£=[0]; %imuaR U URY

e(n)=-y_train(n);

alpha=(-cta)*e(n);

fori=1:50

xlest = x_test(i);
yidealtest =y idealtest(i);
f{i)=alpha*exp(-beta*(abs((x train(n)-xtest))).”2); %kernel(x_train(n),xtest)
fE=(f(D)]';
crror(i)=((ff-yidealtest).”2);

end
MSE=sum{error)/length(y_idealtest);
f predict=alpha*cexp(-beta*(abs(x train{n}-x train(n+1))).*2);

end



for n=2:199
e(n)=f predict-y_train(n);

alpha=[alpha*(1-cta*rho); -eta*e(n)];

for i=1:50
xtest = x_test(i);

yidealtest = y idealtest(i);

33

Tor=kn—
f{j)=alpha(j}*exp(-beta*(abs(x_train()- x_test(i)})."2);
cnd

= sum(fD);

crror(i)=(({T-y idealtest(i)).#2);

cnd
MSE(n)=sum(error)/length(y idealtest);
forj=lmn
ff{j)=alpha(j)*exp(-beta*(abs(x_train(n+1)-x_train(j}))."2} ;
end
f predict=sum(ff);
end

MSE: %A1nasAuAanaIan183a0d

plot(MSE) %n3ua4f1a1uHANAA



4) sunsunlimanesiedtnseanamiu
clear all; clc
rand('seed’,1032423);

randn{'seed',42434123);

x = rand(1000,1); %3ayahlFaou)
y = sinc((20*x-10)/pi);

y =y + 0.2*randn(size(x)); %ﬂﬁ}ﬂyjﬂﬁi%ﬁﬂu(y)

34

%M 3010
3 ~
x1=x(1:200}; %Joyayan |

y1=y(1:200);

x2=x(201:400); %Joyanai 2

y2=y(201:400);

x3=x(401:600); %Joynn 3

y3=y(401:600);

xd=x(601:800); %d 01097 4

yd=y(601:800);

x5=x(801:1000); %Joyayai 5

y5=y(801:1000);

X _train =x1; %%ay)aeqﬂﬂau(x)

y train=yl; %%’ﬂgayﬂﬂau(y)

x test =x5;  %A0yayANAno(x)

y_idealtest = y5; %doynyanadon(y)

no data = size(x_train,1);



] [} =% o
LNMHUARATUDINITTULRDT
beta =100;
eta =0,10;

rhe =0.001;

for n=1
=[0]; %R UANUSTUAY

e(n)=-y_train(n);
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alpha=(-eta)*eln);
for i=1:51;
xtest = x_test(i);
yidealtest = y_idealtest(i);
f{i}=alpha*exp(-beta*(abs({x train(n}-xtest))).”2); %kernel(x_train(n),xtest)

fE=)]

error(i)=((ff-yidealtest).”2);

end
MSE=sum(error)/length(y idcaltest);
f predict=alpha*exp(-beta*(abs(x train(n)-x_train(n+1))).*2);

end

for n=2:100
e(n)=f predict-y_train(n);

alpha=[alpha*(1-eta*rho); -eta*c(n)l;

fori=1:51
xtest = x_test(i);
yidealtest = y_idealtest(i);
for j=1:n
ff(j)=alpha(jy*exp{-beta*(abs{x_train(j)}- x_test(i)})."2);

end



ff= sum(ff);
yft(i)=ff;

ervor(i)=((ff-y idealtest(i)).*2);

end

MSE(n)=sumf{error¥length(y idealtest);

for =1m
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T =alpha(jy*exp(-beta*(abs(x_frain(nt )=x_fram(})))."2);
end
f predict=sum(ft);
end

= r = 1
data 1 1=MSE; %thumdayanm ldudazgaioyn

5) IsunsunlgmanuRananluunaysey
o Ad yy ' 9

%“U?J'lgﬂ“l’llﬂ'l.l 19}‘1]0\1!.!.?’!?13“]!@3]@34?1

datall; datal2; datal3; datald,

data2l; data22; data23; data25s;

data3l; data32; data34; data3s;

datad ; datad3; datad4; datad5s;

data52; data53; data54; datas5s;

o T i = lg o 1
Yo NuATaangeyai limadeyluudazioy

MSE avl = (datal [ +datal 2+datal3+data 14)/4;
MSE_av2 = (data21-+data22-+data23+data25)/4;
MSE av3 = (data3 1 +data32+data34-+data35)/4;
MSE av4 = (datad | +data43+datad4-+datad5)/4;

MSE av5 = (data52+data53+data54-+data55)/4;

1 14
%A IUMAURDUANUHANAIANT 5 501
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ae=(MSE_avl+MSE av2+MSE_av3+MSE_av4+MSE_av5)/5;

plot(MSE_av1,b") % ns1wvessinnurawaialusoud |

hold on;
plot(MSE_av2,'r') % nitupamanuianaialuseuh 2

plotMSE_av3,k") % nsvusamanuianaialusoud 3

plotMSE_av4.'c") % niivasmasmdanmalusauii 4

plol(MSE,_av5.'g") % asasasianuhanaialusoud s
figure

plotac, - )%n5 v BRI IR AIAIIUHANG 1A
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