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Dade = Import[

"C:\\Users\\dadepardaz\\Desktop\\New folder\\durso.xlsx", {"Data",
1315

n = Length[Transpose[Dade] [[1]]];

p = Length[Dade[[1]]] - 3;

Y1 = {{"MPE", "Beta"}};

Y = Dadel[[1 ;;, {p + 1, p + 2, p + 3}]1];
X = Dade[[1 ;;, Tablel[i, {i, p}]11];
t = Tablel[i, {i, 2, p}];

MPE = Array[mpe, p - 11;
R2 = Array[r2, p - 1];

R2adj = Arrayl[r2adj, p - 1];

For[i =1, i <=p - 1, i++,

X = Dadel[[1 ;;, {1, 1 + 1}1];

v
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Length[Transpose[X]];
A

Array[\[Betal, j, 0];
Al

Array[\[Sigmall, j, 0];

Au

Array[\[Sigmalu, j, 0];
Yhat = Arrayl[z, {n, 3}];

For[h = 1, h <= n, h++,

Yhat[[h, 1]] = X[[h]].A;
Yhat[[h, 2]] = X[[h]].A1;
Yhat[[h, 3]] = X[[h]].Au;

1;
d = {};
For[k = 1, k <= j, k++,

d = Join[d, {A1[[k]] >= 0, Aul[k]] >= 0}]
1;
B = Join[A, Al, Aul;

\[Lambda] = 0.5;

\[Rho] = 0.5;

Q1 = NMinimize[{3x(Y[[A1l, 1]] - Yhat[[A1l, 111).(Y[[A1l, 11] -
Yhat [[A11, 1]11) -

2 \[Lambdal*(Y[[A1l, 1]] - Yhat[[A11l, 111).(Y[[Al1l, 2]] -

Yhat [[A11l, 2]]1) + \[Lambdal 2x(Y[[All, 2]] -

Yhat [[A11, 2]1).(Y[[A11l, 2]] - Yhat[[All, 2]]) +

2 \[Rhol*(Y[[A11l, 1]] - Yhat[[A1ll, 111).(Y[[A1l1, 31] -

Yhat [[A11l, 3]1) + \[Lambdal 2x(Y[[A1ll, 31] -

Yhat [[A11l, 3]1).(Y[[All, 3]] - Yhat[[All, 3]1), d} , BIl;
MPE[[i]] = Q1[[1]1/n];

MPE

a = Min[MPE]

varl = Which[a == MPE[[1]], t[[1]], a == MPE[[2]], t[[2]],

a == MPE[[3]], t[[3]], a == MPE[[4]], t[[4]], a == MPE[[5]], t[[5]],
a == MPE[[6]], t[[6]1]

Ybar = Mean[Y];

SSE1 = a*n

SST = 3% (Y[[All, 1]] - X[[All, 1])*Ybar[[1]1).(Y[[A11l, 1]] -



0

X[[A11, 111%Ybar[[11]) -

2%\ [Lambdal *(Y[[A11l, 1]] - X[[All, 1]]=Ybar[[1]]).(Y[[All, 2]] -
X[[A1l, 1]1]l*Ybar([[2]]) + \[Lambdal 2*(Y[[All, 2]1] -

X[[A1l, 1]]1*Ybar[[2]11).(Y[[A1l, 2]] - X[[All, 1]]*Ybar([[2]]) +
2%\ [Rhol*(Y[[A11l, 1]] - X[[A1l, 1]]*Ybar([[1]]).(Y[[A11l, 3]] -
X[[A11l, 1]1]*Ybar[[3]]) + \[Rho]l~2*(Y[[All, 3]] -

X[[A11l, 1]11*Ybar[[31]1).(Y[[A11l, 3]]1 - X[[A1ll, 1]11%*Ybar([[311)

R21 = 1 - SSE1/SST

ss=@-1/(-3j-4);

R2adjl = 1 - (1 - R21)*ss

MPE = Arrayl[mpe, p - 2];
bb = Deletel[t, varl - 1]

For[i =1, i <=p - 2, i++,

X = Dade[[1 ;;, {1, varl, bb[[i]]1}]];
j = Length[Transpose[X]];
A = Array[\[Betal, j, 0];

Al = Array[\[Sigmall, j, 0];
Au = Array[\[Sigmalu, j, 0];
Yhat = Array[z, {n, 3}];

For[h = 1, h <= n, h++,

Yhat[[h, 11] = X[[h]].A;
Yhat[[h, 211 = X[[h]].Al;
Yhat[[h, 3]] = X[[h]].Au;

1;
d = {};

For[k = 1, k <= j, k++,
d
1;
B

Join[d, {A1[[k]] >= 0, Au[[k]] >= 0}]

Join[A, Al, Aul;

\ [Lambda] = 0.5;

\[Rho] = 0.5;

Q1 = NMinimize[{3x(Y[[A1l, 1]] - Yhat[[A1l, 1]1).(Y[[A11l, 1]] -
Yhat [[A11, 1]1) -
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2 \[Lambdal*(Y[[A1l, 1]] - Yhat[[A11l, 111).(Y[[Al1l, 2]] -
Yhat [[A11l, 2]1) + \[Lambdal 2x(Y[[A1ll, 2]] -

Yhat [[A11, 2]1).(Y[[A11l, 2]] - Yhat[[All, 2]]) +

2 \[Rhol*(Y[[All, 111 - Yhat[[A11l, 111).(Y[[Al1, 311 -

Yhat [[A11l, 3]1) + \[Lambdal 2x(Y[[All, 31] -

Yhat [[A11l, 3]1).(Y[[All, 3]] - Yhat[[All, 3]1), d} , BIl;
MPE[[i]] = Q1[[1]]1/n;]

MPE

a = Min[MPE]

var2 = Which[a == MPE[[1]], bb[[1]], a == MPE[[2]], bb[[2]],
a == MPE[[3]], bb[[3]], a == MPE[[4]], bb[[4]], a == MPE[[5]],

bb[[5]1]
Ybar = Mean[Y]
SSE2 = a*n

SST = 3*(Y[[A1l, 1]] - X[[A1l, 1]]*Ybar[[1]]).(Y[[A1l, 1]1] -
X[[A11l, 1]11*Ybar[[1]11) -

2%\ [Lambdal *(Y[[A11l, 1]] - X[[A1l, 1]]*Ybar[[1]]).(Y[[A1ll, 2]] -
X[[A11, 1]]=Ybar([[2]]) + \[Lambda]~2*(Y[[A1l, 2]] -

X[[A1l, 1]1*Ybar([[2]11).(Y[[A11l, 211 - X[[All, 1]1*Ybar[[2]]) +
2%\ [Rhol*(Y[[A11l, 111 - X[[A11l, 11]*Ybar[[1]]).(Y[[A11l, 3]1] -
X[[A11, 1]]1=*Ybar([[3]]1) + \[Rho] 2x(Y[[All, 3]] -

X[[A11l, 1]11*Ybar[[3]1]).(Y[[A11l, 3]] - X[[A11l, 1]11*Ybar([[31]1)
R22 = 1 - SSE2/SST

ss = (n-1/(@-j-4);

R2adj2 = 1 - (1 - R22)*ss

MPE = Array[mpe, p - 3];
cc = Deletelt, {{varl - 1}, {var2 - 1}}]

For[i =1, i <= p - 3, i++,

X = Dadel[1l ;;, {1, varl, var2, cc[[i]l]}]];
= Length[Transpose[X]];
A = Array[\[Betal, j, 0];

Al = Array[\[Sigmall, j, 0];

Au = Array[\[Sigmalu, j, 0];
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Yhat = Arrayl[z, {n, 33}];

For[h = 1, h <= n, h++,

Yhat[[h, 11] = X[[h]].A;
Yhat[[h, 2]1 = X[[h]].Al;
Yhat[[h, 3]] = X[[h]].Au;

13
d = {};

For[k = 1, k <= j, k++,

d = Joinl[d, {AL1[[k]] >= 0, Aul[k]] >= 0}]

15

B = Join[A, Al, Aul;

\ [Lambda] = 0.5;

\[Rho] = 0.5;

Q1 = NMinimize[{3x(Y[[A1l, 1]] - Yhat[[A1l, 1]1).(Y[[A11l, 1]1] -
Yhat [[A11, 1]]) -

2 \[Lambdal*(Y[[A1l, 1]] - Yhat[[A1l, 1]11).(Y[[All, 2]1] -

Yhat [[A11l, 2]1) + \[Lambdal 2x(Y[[All, 2]] -

Yhat [[A11, 2]1).(Y[[A1l, 2]] - Yhat[[Al1l, 2]]) +

2 \[Rhol*(Y[[A11l, 1]] - Yhat[[A1ll, 1]11).(Y[[A1l1, 3]] -

Yhat [[A11l, 3]]) + \[Lambda] ~2*(Y[[All, 3]] -

Yhat [[A11l, 3]1).(Y[[All, 3]] - Yhat[[All, 3]1), d} , Bl;
MPE[[i]] = Q1[[1]]1/n;]

MPE

a = Min[MPE]

var3 = Which[a == MPE[[1]], cc[[1]], a == MPE[[2]], cc[[2]],

a == MPE[[3]], ccl[[3]], a == MPE[[4]], cc[[4]]]

Ybar

Mean [Y]

SSE3 = a*n

SST = 3*(Y[[A11l, 111 - X[[Al1l, 111*Ybar[[1]11).(Y[[A11l, 11] -
X[[A1l, 1]1]=Ybar([[1]1) -

2%\ [Lambdal*(Y[[A1l, 1]] - X[[All, 111*Ybar[[111).(Y[[A11l, 2]] -
X[[A1l, 11l*Ybar[[2]1]) + \[Lambdal~2*(Y[[All, 2]1] -

X[[A11, 1]11#Ybar([[2]11).(Y[[A11l, 2]1] - X[[A1ll, 1]]xYbar[[2]]) +
2%\ [Rho]*(Y[[A11l, 1]] - X[[A1l, 1])*Ybar[[1]]).(Y[[A11l, 3]] -
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X[[A11, 1]]#Ybar[[3]]) + \[Rho]~2+(Y[[All, 3]] -

X[[A11l, 111*Ybar([[311).(Y[[A1l, 311 - X[[All, 1]1*Ybar[[31]1)
R23 = 1 - SSE3/SST

ss = (@-1)/@-j-4);

R2adj3 = 1 - (1 - R23)*ss

MPE = Arrayl[mpe, p - 41;
dd = Deletel[t, {{varl - 1}, {var2 - 1}, {var3 - 1}}]
For[i =1, i <=p - 4, i++,

X

Dadel[[1 ;;, {1, varl, var2, var3, dd[[i]]1}]1];

Length[Transpose[X]];
A

Array[\[Betal, j, 0];
Al

Array[\[Sigmall, j, 0];
Au

Array[\[Sigmalu, j, 0];
Yhat = Arraylz, {n, 3}];

For[h = 1, h <= n, h++,

Yhat[[h, 111 = X[[h]].A;
Yhat[[h, 2]] = X[[h]].Al;
Yhat[[h, 3]] = X[[h]].Au;

1;
d = {};
For[k = 1, k <= j, k++,

d = Joinl[d, {A1[[k]] >= 0, Aul[k]] >= 0}]
1;
B = Join[A, Al, Aul;

\ [Lambda] = 0.5;

\[Rho] = 0.5;

Q1 = NMinimize [{3*%(Y[[A1l, 1]] - Yhat[[All, 111).(Y[[All1l, 1]] -
Yhat [[A11l, 1]11) -

2 \[Lambdal*(Y[[A1l, 1]] - Yhat[[A1l, 1]1).(Y[[All, 2]] -
Yhat[[A11, 2]]) + \[Lambda] ~2*(Y[[All, 2]] -

Yhat [[A11, 2]1).(Y[[A11l, 2]] - Yhat[[A11l, 2]1]1) +

2 \[Rhol*(Y[[A11l, 1]] - Yhat[[Al1l, 11]1).(Y[[A11, 3]] -

Yhat [[A11, 3]]) + \[Lambdal 2x(Y[[All, 3]] -
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Yhat [[A11, 3]11).(Y[[A1ll, 3]] - Yhat[[All, 3]]), d} , BI;
MPE[[i]] = Q1[[111/n;]

MPE

a = Min[MPE]

var4d = Which[a == MPE[[1]], dd[[1]], a == MPE[[2]], dd[[2]],
a == MPE[[3]], dd[[3]]]

Ybar = Mean[Y]

SSE4 = a*n

SST = 3*(Y[[A1l, 111 - X[[All, 1]1#Ybar[([11]1).(Y[[A1l1, 1]1] -
X[[A11l, 1]1xYbar([[1]1]) -

2%\ [Lambdal *(Y[[A11l, 1]] - X[[All, 1]]*Ybar[[1]1).(Y[[A1ll, 2]1] -
X[[A1l, 1]]*Ybar[[2]]) + \[Lambda] 2+(Y[[A1ll, 2]] -

X[[A1l, 1]1*Ybar([[2]11).(Y[[A11l, 2]] - X[[All, 1]1*Ybar([[2]]) +
2%\ [Rhol*(Y[[A11l, 1]] - X[[A1l, 1]]*Ybar([[1]]).(Y[[A11l, 3]] -
X[[A1l, 1]]*Ybar[[3]]) + \[Rho]~2x(Y[[All, 3]] -

X[[A11l, 1]11=*Ybar[[31]1).(Y[[A11l, 3]]1 - X[[All, 1]11%*Ybar([[311)
R24 = 1 - SSE4/SST

ss=@-1/(-3-4);

R2adj4 = 1 - (1 - R24)*ss

MPE = Array[mpe, p - 5];
ee = Deletel[t, {{varl - 1}, {var2 - 1}, {var3 - 1}, {vard - 1}}]
For[i =1, i <= p - B, i++,

X = Dadel[1 ;;, {1, varl, var2, var3, vard, eel[[i]]1}]];

Length[Transpose[X]];
A

Array[\[Betal, j, 0];
Al

Array[\[Sigmall, j, 0];

Au

Array[\[Sigmalu, j, 0];
Yhat = Array[z, {n, 3}];

For[h = 1, h <= n, h++,

Yhat[[h, 1]] = X[[h]].A;
Yhat[[h, 2]] = X[[h]].A1;
Yhat[[h, 3]] = X[[h]].Au;
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d = {};

For[k = 1, k <= j, k++,

d = Join[d, {A1[[k]] >= 0, Aul[k]] >= 0}]

1;

B = Join[A, Al, Aul;

\[Lambda] = 0.5;

\[Rho] = 0.5;

Q1 = NMinimize[{3*(Y[[A1ll, 1]] - Yhat[[All, 111).(Y[[All, 1]1] -
Yhat [[A11l, 1]11) -

2 \[Lambdal*(Y[[A1l, 1]] - Yhat[[A1l, 1]1).(Y[[A1ll, 2]] -
Yhat [[A11, 2]]) + \[Lambda] 2x(Y[[All, 2]] -

Yhat [[A11, 2]1).(Y[[A11l, 2]] - Yhat[[A11l, 2]1]1) +

2 \[Rhol*(Y[[A11l, 1]] - Yhat[[Al1l, 111).(Y[[A11, 3]] -

Yhat [[A11, 3]]) + \[Lambda] 2x(Y[[All, 3]] -

Yhat [[A11, 3]1]1).(Y[[A1ll, 3]] - Yhat[[All, 3]]), d} , BI;
MPE[[i]] = Q1[[1]11/n;]

MPE

a = Min[MPE]

varb = Which[a == MPE[[1]], eel[[1]], a == MPE[[2]], eel[[2]]]

Ybar

Mean[Y];

SSE5S

a*n

SST = 3%(Y[[A11l, 111 - X[[All, 1]11*Ybar[[111).(Y[[A11l, 1]] -
X[[A1l, 1]11=Ybar[[1]11) -

2%\ [Lambdal*(Y[[A1l, 1]] - X[[A1l, 1]]1*Ybar[[11]).(Y[[A11l, 2]] -
X[[A1l, 11l*Ybar([[2]1]) + \[Lambdal~2*(Y[[All, 2]1] -

X[[A11l, 1]11*Ybar[[2]]).(Y[[A11l, 2]] - X[[All, 1]]*Ybar[[2]]) +
2%\ [Rhol*(Y[[A11l, 1]] - X[[A11l, 1])*Ybar[([1]]).(Y[[A11l, 3]] -
X[[A11, 1]]*Ybar[[3]]) + \[Rho] 2x(Y[[All, 3]] -

X[[A11l, 1]11*Ybar[[3]]).(Y[[A1l, 3]] - X[[All, 1]1*Ybar[[3]1])
R25 = 1 - SSE5/SST

ss = (@-1/(n-j-4);

R2adj5 = 1 - (1 - R25)*ss
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MPE = Arrayl[mpe, p - 6];
ff = Deletel
t, {{varl - 1}, {var2 - 1}, {var3 - 1}, {vard - 1}, {var5 - 1}}]

For[i =1, i <= p - 6, i++,

X = Dadel[1 ;;, {1, varl, var2, var3, var4, varb, ff[[i]]1}]];
= Length[Transpose[X]];
A = Array[\[Betal, j, 0];

Al = Array[\[Sigmall, j, 0];
Au = Array[\[Sigmalu, j, 0];
Yhat = Array[z, {n, 3}];

For[h = 1, h <= n, h++,

Yhat[[h, 111 = X[[h]].A;
Yhat[[h, 2]] = X[[h]].Al;
Yhat[[h, 311 = X[[h]].Au;
1;

d = {};

For[k = 1, k <= j, k++,

d = Join[d, {AL1[[k]] >= 0, Aul[k]] >= 0}]
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B = Join[A, Al, Aul;

\ [Lambda] = 0.5;

\[Rho] = 0.5;

Q1 = NMinimize [{3*(Y[[A1l, 1]] - Yhat[[All, 1]1]).(Y[[All, 1]] -
Yhat [[A11l, 1]]) -

2 \[Lambdal*(Y[[A1l, 1]] - Yhat[[A11l, 1]1]1).(Y[[Al1l, 2]] -
Yhat [[A11l, 2]]) + \[Lambda] ~2*(Y[[All, 2]] -

Yhat [[A11, 2]1).(Y[[A1l, 2]] - Yhat[[All, 2]11) +

2 \[Rhol*(Y[[A11l, 1]] - Yhat[[A1ll, 1]11).(Y[[A1l1, 3]1] -
Yhat[[A11l, 3]]) + \[Lambda] 2*(Y[[All, 3]] -

Yhat [[A11l, 3]1).(Y[[All, 3]] - Yhat[[All, 3]1), d} , Bl;
MPE[[i]] = Q1[[1]1]1/n;]

MPE

a = Min[MPE]

var6 = Which[a == MPE[[1]], ff[[1]]]
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Ybar = Mean[Y]

SSE6 = a*n

SST = 3*(Y[[A1l, 1]] - X[[All, 1]1xYbar[[111).(Y[[A1l1l, 11] -
X[[A11l, 1]]xYbar([[1]1]) -

2%\ [Lambdal *(Y[[A11l, 1]] - X[[All, 1]]*Ybar[[1]1).(Y[[All, 2]] -
X[[A1l, 1]1]*Ybar([[2]]) + \[Lambdal ~2*(Y[[All, 2]] -

X[[A1l, 1]1*Ybar[[2]11).(Y[[A1l, 2]] - X[[All, 1]]*Ybar[[2]]) +
2%\ [Rhol *(Y[[A11l, 1]] - X[[A11l, 1]]*Ybar[([1]]).(Y[[A1l1l, 3]] -
X[[A1l, 1]1]*Ybar[[3]1]) + \[Rho]l~2x(Y[[All, 3]] -

X[[A11l, 1]11=Ybar[[31]1).(Y[[A11l, 3]]1 - X[[All, 1]11*Ybar([[311)
R26 = 1 - SSE6/SST

ss=(@m-1/(a-3j-4);

R2adj6 = 1 - (1 - R26)*ss

SSR = 3*(Yhat[[A1l, 1]] - X[[A11l, 1]1*Ybar[[1]]1).(Yhat[[A1l1l, 1]] -
X[[A11l, 1]11*Ybar[[1]11) -

2%\ [Lambda] *(Yhat [[A11, 1]] -

X[[A1l, 1]1]*Ybar[[1]]).(Yhat[[All, 2]] -

X[[A11l, 1]11=Ybar[[2]]) + \[Lambda] “2*(Yhat[[All, 2]] -

X[[A1l, 11lxYbar([[2]1]).(Yhat[[A1ll, 2]]1 -

X[[A1l, 1]11*Ybar[[2]]1) +

2%\ [Rho]l*(Yhat [[A11l, 1]] - X[[A11l, 1]1*Ybar[[1]]).(Yhat[[A1l1l, 3]] -
X[[A1l, 11]*Ybar([[3]1]) + \[Rho]l~ 2x(Yhat[[All, 3]1] -

X[[A1l, 1]1]*Ybar[([3]]).(Yhat[[All, 3]] -

X[[A11l, 1]11=Ybar[[311);

X = Dadel[1 ;;, {1, varl, var2, var3}]];
j = Length[Transpose[X]];
A = Array[\[Betal, j, 0];

Al = Array[\[Sigmall, j, 0];
Au = Array[\[Sigmalu, j, 0];
Yhat = Array[z, {n, 3}];

For[h = 1, h <= n, h++,
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Yhat[[h, 1]] = X[[h]].A;
Yhat[[h, 2]] = X[[h]].AL;
Yhat[[h, 311 = X[[h]].Au;
15

d = {};

For[k = 1, k <= j, k++,

d = Joinl[d, {AL1[[k]] >= 0, Aul[k]] >= 0}]

1;

B = Join[A, Al, Aul;

\[Lambda] = 0.5;

\[Rho] = 0.5;

Q1 = NMinimize[{3*(Y[[A1l, 1]] - Yhat[[A1l, 111).(Y[[A1l, 1]] -
Yhat [[A11, 1]11) -

2%\ [Lambdal *(Y[[A1l, 1]] - Yhat[[A1l, 1]1).(Y[[A1ll, 2]1] -

Yhat [[A11, 2]]) + \[Lambda] 2x(Y[[All, 2]] -

Yhat [[A11, 2]1).(Y[[A11l, 2]] - Yhat[[A11l, 2]11) +

2%\ [Rhol*(Y[[A11l, 1]] - Yhat[[A11l, 111).(Y[[A11, 311 -

Yhat [[A11l, 3]1) + \[Lambdal 2x(Y[[A1ll, 3]] -

Yhat [[A11l, 3]1).(Y[[A1ll, 3]] - Yhat[[All, 3]]), d} , BI]

SSE = Q1[[1]1];

Ybar = Mean[Y]

SST = 3*(Y[[A1l, 111 - X[[All, 1]1xYbar[([11]1).(Y[[A1l1l, 1]] -
X[[A11l, 1]]xYbar([[1]1]) -

2%\ [Lambdal *(Y[[A11l, 1]] - X[[All, 1]]=Ybar[[1]1).(Y[[All, 2]] -
X[[A1l, 1]1]l*Ybar([[2]]) + \[Lambdal~2*(Y[[All, 2]] -

X[[A11l, 1]11*Ybar([[2]11).(Y[[A11l, 211 - X[[A1l, 1]11*Ybar([[2]]) +
2%\ [Rhol*(Y[[A11l, 1]] - X[[A1l, 1]]*Ybar([[1]]).(Y[[A11l, 3]] -
X[[A1l, 1]1]*Ybar[[3]]) + \[Rho]l~2%(Y[[All, 3]] -

X[[A11l, 1]11*Ybar[[31]1).(Y[[A11l, 3]]1 - X[[All, 1]11%*Ybar([[311)
R2 = 1 - SSE/SST

ss=(@m-1/(a-3j-4);

R2adj = 1 - (1 - R2)*ss
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For[j =1, j <= 4, j++,
AC[31] = Q1ll2, j, 211;

A1[[j11 = Qi[[2, j + 4, 211;
Aul[j1]1 = Q1([2, j + 2*4, 2]1];
1;

beta = Join[A, Al, Au]
(*AppendTo[Y1,Join[{Q1[[1]]/n},beta]]*)
Join[{Q1[[1]]1/n}, betal

Print[" MPE=", Qi1[[1]]/n, " ©beta=", betal;

For[i =1, i <= n, i++,

Yhat[[i, 111 = X[[i]].A;
Yhat[[i, 211 = X[[il].A1;
Yhat[[i, 3]] = X[[i]].Au;
1;
pow Jad b lad e R 1815 50 ol anliss slanS (<)
library(FuzzyNumbers)

y1<-TriangularFuzzyNumber(0.31,1.15,1.75)
y2<-TriangularFuzzyNumber (0.15,2.98,5)
y3<-TriangularFuzzyNumber(1.95,3.92,5.89)
y4<-TriangularFuzzyNumber(2.76,4.65,6.89)
yb5<-TriangularFuzzyNumber(1.85,3.98,6.11)
y6<-TriangularFuzzyNumber(0.72,3.35,4.93)
y7<-TriangularFuzzyNumber(0.2,3.13,4.84)
y8<-TriangularFuzzyNumber(1.74,4.15,6.56)
y9<-TriangularFuzzyNumber(1.48,3.96,6.06)
y10<-TriangularFuzzyNumber(2.06,4.07,6.45)
yli<-TriangularFuzzyNumber(1.14,3.30,5.13)

y12<-TriangularFuzzyNumber (1.67,4.02,6.8)
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y13<-TriangularFuzzyNumber(-1.13,2.06,3.65)
y1l4<-TriangularFuzzyNumber(0.71,1.37,2.03)
y15<-TriangularFuzzyNumber(1.62,3.35,5.08)
y16<-TriangularFuzzyNumber(0.3,1.45,2.42)
y17<-TriangularFuzzyNumber(1.33,2.74,4.15)
y18<-TriangularFuzzyNumber(0.49,2.44,3.83)
y19<-TriangularFuzzyNumber(0.56,2.79,4.38)
y20<-TriangularFuzzyNumber(1.58,3.31,4.55)

y21<-TriangularFuzzyNumber (1.06,4.02,6.13)

Y=matrix(c(0.31,1.15,1.75, 0.15,2.98,5, 1.95,3.92,5.89, 2.76,4.65,6.89, 1.85,3.98,6.11, 0.72,
1.48,3.96,6.06, 2.06,4.07,6.45, 1.14,3.30,5.13, 1.67,4.02,6.8, -1.13,2.06,3.65,
0.71,1.37,2.03, 1.62,3.35,5.08, 0.3,1.45,2.42, 1.33,2.74,4.15, 0.49,2.44,3.83,
0.56,2.79,4.38, 1.58,3.31,4.55, 1.06,4.02,6.13) ,nrow=21, ncol=3, byrow=TRUE)

is.matrix(Y)

dim(Y)
m=Y[,2]
1=Y[,2]1-Y[,1]
u=Y[,3]-Y[,2]

one=c(rep(1,n))

Temperature<- c(19.04,17.66,18.15,18.43,20.67,21.64,18.85,16.16,17.02,14.72,
15.89,17.83,20.96,17.07,14.71,20.41,20.13,15.64,13.22,12.98,13.10)
RelativeHumidity<- c(82.27,88.70,82.51,79.46,68.85,79.39,88.87,88.92,83.52,
87.51,86.04,91.77,83.62,73.10,80.38,87.98,90.13,64.95,80.16,86.14,89.12)
AtmosphericPressure<- c¢(1009.9,1017.5,1025.6,1032.1,1027.1,1020.0,1018.2,
1020.9,1028.0,1025.3,1018.5,1015.6,1012.3,1020.4,1028.6,1026.4,1023.1,
1022.4,1021.6,1023.4,1028.6)
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Rain<- ¢(0.90,0.90,0.02,0.00,0.00,0.02,1.30,0.09,0.00,0.05,0.04,0.93,0.02,0.02,
0.09,0.24,0.02,0.00,0.01,0.44,0.01)

Radiation<- ¢(0.15,0.16,0.14,0.16,0.22,0.29,0.24,0.16,0.13,0.04,0.04,0.06,0.13
,0.13,0.01,0.11,0.17,0.08,0.00,0.00,0.00)

WindSpeed<- ¢c(2.87,1.12,0.85,0.45,0.91,1.07,0.69,0.40,0.83,2.09,0.90,1.22,3.00,
1.75,0.73,1.87,2.39,1.25,1.02,0.70,1.17)

F<-cbind(one, RelativeHumidity,AtmosphericPressure , WindSpeed)

landa=ro=integrate(function(x) 1-x, 0, 1 )$value
delta=1

dim(F)

etalnew=0.2978
etaUnew=0.4433
kesilnew=1.1137
kesilUnew=0.3379
gammanew=matrix(c(0.3599,0.0501,-0.7310,-0.9145) ,4,1)
dim(gammanew)

i=0

while (delta>0.05){
i=i+1

print (i)
etal=etalnew
etaU=etalUnew
kesil=kesilnew
kesiU=kesiUnew

gamma=gammanew

etalnew=(1/1landa)* (1/ (t (gamma) %*%t (F) %x%F/*%gamma) ) * ( landa* (t (gamma) %*%t (F) %*%1-t (gamm
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deltal=etalnew-etal

etalUnew=(1/ro)*(1/ (t (gamma) %*%t (F) %x%F)*/gamma) ) * (rox (t (gamma) %*%t (F) %*%u-t (gamma) %*%t (F) %*7

delta2=etalUnew-etal

kesilnew=(1/(n*landa)* (landaxt (F[,1])%*%(1-F/*jgammaj*jetal) -t (F[,1])%*% (m-F*%gamma) ) )

delta3=kesilnew-kesiL

kesiUnew=(1/(n*ro)*( roxt (F[,1]) %% (u-F/*)gamma*%etal) +t (F[, 1]) %*% (m-F/*%gamma) ))

deltad4=kesiUnew-kesiU

gammanew=(1/(3-landa*etal* (2-landa*etal)+roxetalU* (2+ro*etal)))* (solve (t (F) %*%F) %*x%t (F) ) %x7, (2
kesil)+ landa”2*(1l*etal-F[,1]*etal*kesil)
+rox (m*xetaU+u-F[, 1] *kesiU)+(ro~2) * (uxetalU-F[, 1] *etaUxkesilU))

deltab=gammanew-gamma

delta=max(deltal,delta2,delta3,deltad,deltab)
print(delta)
}

print (etalnew)
print (etaUnew)
print (kesilnew)
print (kesiUnew)

print (gammanew)
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Abstract

In statistics, the analysis of regression is a practical method for investigating the relationships
between one or some of response variables and a set of explanatory variables. The least squares
method is one of the most commonly used methods for estimating regression coefficients. If all
the assumptions of are true for a dataset, this method is the best estimator. But when it comes to
observations of outlier data, this method is not a good prediction. In this case, robust regression
methods are introduced as an alternative to classical methods. Furthermore if the observations are
inaccurate too, the fuzzy robust regression are suggested. Fuzzy regression consists of two possible
approaches and the least median squares. These methods are sensitive to outlier data.

In this dissertation, the observations include outlier data. The exact explanatory variables
and the response variables are fuzzy numbers. Based on the above assumptions, a robust fuzzy
linear regression model based on the least median of squares is represented. Then this method is
combined to improve our estimation with the weighted least squares. The results from the examples
show that the effect of the outlier data is neutralized or reduced.

Key words: Fuzzy regression, Least median of squares, Outliers, Robust regression, Weighted

least Squares.
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