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Abstract

This project studies a multiple model approach with hyperparameters with kemel method
which is applied to investigate a relation between input and output dala. The relation is presented
in the form of approximation function as a summation of kemel terms corresponding to the
weight parameters, called alpha matrix.

This online leaming method is introduced lo overcome a disadvantage of batch icarning
that it 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. Leaming with hyperparameters uses more than one model to estimale the approximation
function. Fach model is assigned wilh different values of regularization parameter and kemel
width whereas the learning rate is kept al a constant. Qutput and mean square error of multiple
models are the summalion values of each model associated with their weights. Amount of weight

of each model is related to the mean square error of the corresponding models.
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Tsupsunldlumsnaaealuunn 4

clear all; cle
rand('sccd',1032423);
randn('seed',42434123);

x_train = rand(1000,1); %%oyafildaon )
y_frain = sinc((20*x_train-10)/pi);

y train =y train + 0.2*randn(size(x train )); %‘l’l’ﬂgaﬁi‘i’i’ﬁﬂu (v)

x_test =[0.1:0.1:5); %dauah 19nadoy (x)

y_idealtest = sinc((20*x_test-10)/pi); %ﬂﬁ'ﬂy'ﬂﬁi%ﬂﬂﬂﬂﬂ (y)

no_data = size(x_train,1);

learnrate =0.1; %1/5UA18ns NS auivin 0.1 - 0.2 awdwy

%A THUARTWII TN DS

betal=100; %M mualianu
rho1=0.0012; %A mualrnusngm lamdu
beta2=150; % miualinudn
rho2=0.0013; %R mualinuingat laadu
beta3=200; % rualianudh
rho3=0.0014; %S mualvinusngat laadu
betad=250; % winualinwuda

rho4=0.0015; % viua lia nga lsadu

for n=1;
£=[0]; %A MuARUTUA
e(n)=-y_train(n),

alphal=(-learnrate)*e(n),
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for

end

alpha2=(-learnrate)*e(n);
alpha3=(-learnrate)*e(n);
alphad=(-learnrate)*e(n);
i=1:50;
xtest = x_test(i);
yidealtest=y_idealtest(i);
y_predict1(i)=alpha*exp(-beta | *(abs((x_train(n)-xtest)}).*2};

errorl (i)=(y_predict1(i)-yidealtest)"2; %y 1A nyAanaIave oo L

y ' predict2(i)—alpha2*exp(-beta2*(abs((x_train(n)-xtest}}).*2),

error2(i)=((y_predict2(i)-yidealtest}*2); %HIMAMUAANAIATENIUT1ABIN 2

y_predict3(i)=alpha3*exp(-beta3*(abs{(x_train(n)-xtest)))."2);

error3()=((y_predict3(i)-yidealtesty*2); %minnuAanaavesuuLinest 3

y_predict4(i}=alpha4*exp(-betad* (abs((x _train{n)-xtes())). 2);

errord(i)=((y_predictd(i)-yidealiesty*2); %A nnuRanaavowuuiaeati 4

etal(n) = sum(errorl);
gamma l(n) = 1/(etal(n));
eta2(n) = sum{error2);
gamma2(n) = 1/eta2(n});
eta3(n) = sum(error3),
gamma3(n) = 1/eta3(n));
etad(n) = sum(errord);

gammad(n) = 1/(etad(n));

fff = (gammal (n)t gamma2(n)+gamma3(n}+gamma4(n));
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weliimiuusines

weigthl(n) = gamma I (n)/fff;
weigth2(n) = gamma2(n)/fff;
weigth3(n) = gamma3(n)/fIT;
weigth4(n) = gamma4(n)/fIf;

y mm = (weigthl(n)*y predict])+(weigth2(n)*y predict2)+(weigth3(n)*y_predict3)+
(weigthd(n)*y predict4);
MSE mm(n) = sum{(y mm'-y idealtest})."2)/length(y idealtest};

f predictl=alphal*exp(-betal*(abs{x train(n)-x train(n+1})).*2);
f predict2=alpha2*exp(-beta2*(abs(x_train{n)-x_train(n+1))).~2);
f predict3=alpha3*exp(-beta3*(abs(x_train(n)-x_train(n+1))).*2);

f predict4=alphad*exp(-betad*(abs(x train(n)-x_train(n+1)))."2);

MSEl=sum(error1)length(y_idealtest); %aundonaniianaaiidirowe s aed
1 TagRnonnisliimin

MSE2=sum(error2)/length(y idealtest); %AunaoA AN AT T suBmUD$aeef
2 YagAnnnn1s hiwnin

MSE3=sum(error3)/length(y idealtest); yaunAsnianaaiifiaesveanusanadi
3 Tagdavnns Thinnin

MSE4=sum(error4)/length(y_idealtest); %ﬂ"lm?;ﬂﬂ'Jmﬁﬂﬁﬂ’lﬂﬁﬁ'ﬁﬂi)ﬁ‘l]f]x‘ll!.‘lj“ljiri"lﬁmﬁ

¥
4 Taganonnis Iinnin
cend

for n=2:199
e(n)=f predictl-y_train(n);
alphal=[alphal*(1-learnrate*rhol}; -learnrate*e(n)];
e(n)=f predici2-y_train(n);

alpha2=[alpha2*(1-learnrate*rho2); -learnrate*e(n)];



for

e(n)=f predict3-y_train(n);
alpha3=[alpha3*(1-learnrate*rho3}; -learnrate*e(n)];
e(n)=f predict4-y_train(n);

alphad=[alphad4*(1-learnrate *rho4); -learnrate¥e(n)];

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

yidealtest =y idealtesi(i);

for a=1:n

c

end

ypredict1(a)=alphal(a)*exp(-betal *(abs(x_train(a)- x test(i)}).*2);
ypredict2(a)=alpha2(a)*exp(-beta2*(abs(x_train{a)- x_test(i))).*2);
ypredict3(a)=alpha3(a)*exp(-beta3*(abs(x train(a)- x_test(i}}).”2);
ypredict4(a)=alphad(a)*exp(-betad*(abs(x_train(a)- x_test(i}))."2);
nd

y_predict1(i}= sum(ypredictl);

y_predict2(i)= sum(ypredict2);

y_predict3(i)= sum(ypredict3);

y_predictd(i)= sum(ypredictd);

error1(i)=((y_predict1(i)-y idealtest(i})*2); smn iAoy $1aeed |
error2(i)=((y predict2(i)-y idealtest(i))"2), %mfhﬂ'nuﬁﬂwmmmtmuﬁ'immﬁ 2
error3(i)=((y predict3(i)-y idealtest(i))"2), %mﬂ'1ﬂ'smﬁﬂwmﬁmmnmnﬁmmﬁ 3

error4(i)=((y predictd(i)-y idealtest(i))"2), %LHIAIAUAANA AT 10097 4

etal(n) = sum{errorl);
gammal(n) = 1/(etal{n));
eta2(n) = sum(error2);
gamma2(n) = 1/(eta2(n));
eta3(n) = sum(error3);

gamma3(n) = 1/(eta3(n));
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etad(n) = sum{error4);
gammad(n) = 1/(etad(n));

fff = (gammal (n)+gamma2(n)+gamma3(n)+gammad(n));

% Ihinniuuuiiaes
weigth1(n) = gamma 1 (n)/fff;
weigth2(n) = gamma2{n)/fff;
weigth3(n) = gamma3(n)/fIf;
weigthd(n) = gammad{n)/fT¥;
y_mm = {(weigthl(n}*y_predict1)+(weigth2(n)*y predict2)+(weigth3(n)*y_predict3)+
(weigthd(n)*y predictd);
MSE mm(n) = sum{(y_mm' -y_idealtest).*2)/length(y_idealtest);
MSEi(n)=sum(error1)/length(y idealtest) %ﬂ"lméﬂﬂ’ﬂﬂ HANAIAN 1090D3UDY
windaeadt 1 Tavfinvinmsidhimiin
MSE2(n)=sum(error2)/length(y_idealtest); % nAonuRaNa 1A a0wes
wdinasi 2 Taghnaanns i
MSE3(n)=sum{error3)/length(y idealtest); %fi“ﬂﬁdiﬂﬂ’l'lllﬁﬂ?‘iﬁmﬁ'lﬁﬂﬁ’ﬂﬂlﬂx‘l
wiianadt 3 Tnofaeinas Iefimin
MSE4(n)=sum(errord)length(y idealtest); %A m A UAAN AT 1EIH09U04
w100 4 TnsRavinms Miwin
for j=lmn
f_predictl(j)=alphal(j)*exp(-betal*(abs(x_train(n+1)-x_train(j))).*2);
f predict2(j)=alpha2(j)*exp(-beta2*(abs(x_train(n+1)-x_train(j))).»2);
{ predict3(j)=alpha3(j)*exp(-beta3*(abs(x train(n+1)-x_train(j))).~2);
f predictd(j)=alphad(j)*exp(-betad*(abs(x_train(n+1)-x_train(j))).»2);
end
f predicti=sum(f predictl),
f predict2=sum(f predict2),
f predict3=sum(f predict3);
f predictd=sum(f predict4),



end

figure

plot(MSEl)  %nsaundenuianmaiididesvsunudinsdi 1 Tavaannas 1y
min

hold on

plot(MSE2,r") was AR dnuianaas Seassvewu U ansd 2 TnoRannms iy
yimiin

plot(MSE3,') %03 WiimAvanuianmafidaewawnudined 3 TasRannmsiy
v

plot(MSE4,'¢") %n 3w unaon nuAanaaidsassronniinsed 4 lnsfnnnsld
v

figure

] »
plot(MSE_mm) %n3 1A R tion1mHanaIaf 18390951099 4 nuudiasa
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