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X = Import[
"D:\\payanname\\article3\\simulation\\dat43.x1sx", {"Data", 1}];

n = Length[Transpose[X][[1]]];
p=3;

m = Array[j, {n, 1}];

1 = Arraylys, {n, 1}];

r = Arrayl[s, {n, 1}];

A = Arraylc, {n, p}];

k = IdentityMatrix[n];

GO = Array([f, {n, p + 1}];
Gl = Array[o, {n, p + 1}];
e = Arrayla, {n, 1}1;

Yhat2 = Array[b, {n, 3}];

x = Array[j, {n, 4}];
G = Array[f, {n, p + 1}1;
e = Arrayla, {n, 1}];



Stotin (0 oduls digd slodaliy QA

Yhat = Array[b, {n, 3}];
v = 10;
x = Arrayl[j, {n, 4}];
For[i =1, i <= n, i++,
m[[i, 111 = X[[i, 41];
100i, 111 = X[[i, 511;
r([i, 111 = X[[i, 6]1];
GL[i, 111 = X[[i, 11]1;
GL[i, 211 = X[[i, 21]1;
G[[i, 3]]1 = X[[i, 31]1;
GL[i, 411 = 1;
15
For[i = 1, i <= n, i++,
Yhat[[i, 1]] = G[[i]].Transpose[G].Inverse[(1/v)*k + G.Transpose[G]] .m;
Yhat[[i, 2]] = G[[i]].Transpose[G] .Inverse[(1/v)*k + G.Transpose[G]].1;
Yhat [[i, 3]] = G[[i]].Transpose[G].Inverse[(1/v)*k + G.Transpose[G]].r;
15
d0 = Arrayl(z, {n, 13}];

For[i =1, i <= n, i++ ,
do[[i, 111 = (m[[i, 111 - Yhat[[i, 111)"2 + (1/3)*x(m[[i, 111 - Yhat[[i, 111)
(1004, 11] - Yhat[[i, 2]1) - (r[[i, 1]] - Yhat[[i, 3]]))
+ (1/12)* (A [[i, 111 - Yhat[[i, 2]11)~2+ (r[[i, 111 - Yhat[[i, 311)°2);
1;
MPE=
\sum_{i=1}"n dO[[i, 1]] /n

Data = Import["D:\\payanname\\Article2\\minimize2.x1sx", {"Data", 1}];

n = Length[Transpose[Data] [[1]1]];
p =4
m = Array[j, {n, 1}];
1 = Arraylys, {n, 1}];
r = Arraylye, {n, 1}];
= Array([c, {n, p}];
k = IdentityMatrix[n];
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G

Array[f, {n, p + 1}1;
Array([a, {n, 13}]1;
Yhat = Array([b, {n, 3}];
\ [Lambda] = 0.4;

e

x = Arrayl[j, {n, 4}];
For[i =1, i <=n, i++, m[[i,1]] = Datal[i,5]]; 1[[i,1]] = Datal[i,6]];

r[[i,1]] = Datal[i,7]]; G[[i,1]] = Datal[i,1]];
G[[i,2]] = Datalli,2]]; G[[i,3]] = Datall[i,3]];
G[[i,4]] = Datalli,4]]; G[[i,5]] = 1; 1;

For[i = 1, i <= n, i++, Yhat[[i,1]] = G[[i]] . Transposel[G] .
Inverse[(1/\[Lambdal)*k + G . Transposel[G]] . m;

Yhat[[i,2]] = G[[i]] . Transpose[G] .

Inverse[(1/\[Lambdal)*k + G . Transposel[G]] . 1;

Yhat[[i,3]] = G[[i]] . Transposel[G] .

Inverse[(1/\[Lambdal )*k + G . Transposel[G]] . r; ]1;

d0 = Array(z, {n, 13}];

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

do[[i,1]] = (m[[i,1]] - Yhat[[i,1]1)"2 +

(1/3)*(m[[i,1]] - Yhat[[i,1]1])*((1[[i,1]] - Yhat([[i,2]]) -
(r[li,1]1] - Yhat[[1,311)) + (1/12)*((1[[1i,1]] - Yhat[[i,2]1)"2 +
(r([i,11]1 - Yhat[[i,3]11)72); 1;

MPE = Sum[dO[[i]]/n, {i, 1, n}]

(dpq) (VF.1) abols o)l s ol

dpq = Arraylg, {n, 1}];

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

Integrate[(Yhat[[i,1]] - (1 - a)*Yhat[[i,2]] - Datal[i,5]] +
(1 - a)«Datal[i,6]]1)"2, {a, O, 1}] +

Integrate[(Yhat[[i,1]] + (1 - a)*Yhat[[i,3]] - Datal[i,5]] -
(1 - a)*Datalli,7]11)"2, {a, 0, 1}1]1;

Dpq = (1/n)*Sum[0.5%dpq[[i,11], {i, 1, n}]
8Ly et (sl oy dsloe 4 bgpe aoli

my = Sum[m[[i,1]]/n, {i, 1, n}];
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ly = Sum[1[[i,1]11/n, {i, 1, n}];
ry = Sum[r[[i,1]]1/n, {i, 1, n}];
SSR2 = Sum[(Yhat2[[i,1]] - my)~2 + (1/3)*(Yhat2[[i,1]] - my)=*
((Yhat2[[i,3]] - ry) - (Yhat2[[i,2]] - 1y)) +
(1/12)*((Yhat2[[i,2]] - 1y)~"2 + (Yhat2[[i,3]] - ry)~2), {i, 1, n}]
SST2 = Sum[(m[[i,1]] - my)~2 + (1/3)*(m[[i,1]1] - my)*
((rlli,1]] - ry) - (Q00i,1]] - 1y)) +
(1/12)*((L[[1,11] - 1y)"2 + (r[[i,1]1] - ry)"2), {i, 1, n}]
R2 = SSR2/SST2

S8 @y GomsS) sl VF.Y (e 4 b e 4l

X = Import[
"D:\\payanname\\Article2\\example2\\toldemelli.x1lsx", {"Data", 1}];
n = Length[Transpose[X][[1]]];
p =4

m = Array[j, {n, 1}];

1 = Arraylys, {n, 1}];

r = Arrayl[s, {n, 1}];

A = Arraylc, {n, p}];

k = IdentityMatrix[n];

GO = Array[f, {n, p + 1}];

Gl = Array[o, {n, p + 1}];

e = Arrayla, {n, 1}];

Yhat2 = Array[b, {n, 3}];

x = Arrayl[j, {n, 4}];

\[Beta]l = 0.001;

\[Betal2 = 0.1;

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

m[[i, 111 = X[[i, 51];

1001, 111 = X[[i, 61];

r[[i, 111 = X[[i, 71]1;

Golli, 111 = Xx[[i, 11];
GO[[i, 211 = X[[i, 211;
Gol[i, 3]]1 = x[[i, 31];
Go[[i, 4]] = X[[i, 41];
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GOo[[i, 5]]1 = 1;
Gi[[i, 111 = (1/\[Betal1)*X[[i, 111;
Gi[[i, 211 = (1/\[Betal1)*X[[i, 2]1;
Gi[[i, 3]]1 = (1/\[Betal1)*X[[i, 311;
Gi[[i, 411 = (1/\[Betal1)*X[[i, 4]1;
Gi1[[i, 5]] = 1/\[Beta]2;
ACli, 111 = X[[1i, 111;
ACli, 211 = X[[1i, 211;
AC[i, 311 = X[[i, 311;
AC[i, 411 = X[[1i, 4]11;
elli, 111 = 1;

1;

For[i =1, i <= n, i++,
Yhat2[[i,1]] = GO[[i]] . Transpose[Gl] . Inverselk + (1/\[Betall)
*A . Transpose[A] + (1/\[Betal2)*e . Transposele]] . m;
Yhat2[[1,2]] = GO[[i]] . Transpose[Gl] . Inverselk + (1/\[Betall)
*A . Transpose[A] + (1/\[Betal2)*e . Transposele]] . 1;
Yhat2[[1,3]] = GO[[i]] . Transpose[Gl] . Inverselk + (1/\[Betall)
*A . Transpose[A] + (1/\[Betal2)*e . Transposele]] . r;
15
d2 = Arrayl(z, {n, 13}];
For[i =1, i <= n, i++,
d2[[i,1]] = (m([i,1]] - Yhat2[[i,1]])72 +
(1/3)*(m[[i,11] - Yhat2[[i,111)*((r[[i,1]] - Yhat2[[i,3]1]) -
(L[[i,11] - Yhat2[[i,2]]1)) + (1/12)*((1[[i,1]] - Yhat2[[i,2]])"2 +
(r[[i,11] - Yhat2[[i,3]]1)72);
15
Sum[d2[[i]]/n, {i, 1, n}]

S3B GgmaSy sl VFY (oo 4 Lo e 4l

X = Import["D:\\payanname\\Article2\\example2\\toldemelli.xlsx"
, {"Data", 11}];
n = Length[Transpose[X][[1]]];

4;

ol
I
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m = Array[j, {n, 1}];
= Arrayl[ys, {n, 1}];
= Array[s, {n, 1}];
= Array[c, {n, p}];

k = IdentityMatrix[n];

GO = Array[f, {n, p + 1}];
Gl = Arrayl[o, {n, p + 1}];
e = Arrayla, {n, 1}1;
Yhat2 = Array[b, {n, 3}];
x = Array[j, {n, 4}];

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

m[[i,1]] = X[[i,5]];
10[i,11]1 = X[[i,6]1];
r[[i,11]1 = X[[1,711;
GO[[i,11]1 = X[[i,111;
GO[[i,2]1]1 = X[[i,211;
GO[[1,3]] = X[[i,311;
GO[[i,4]1]1 = X[[i,411;
GO[[i,5]] = 1;
Al[i,11]1 = X[[i,117;
Al[i,21]1 = X[[i,217;
A[[1,31]1 = X[[i,311;
A[[1,41]1 = X[[i,411;
elli,11] = 1; 1;

For[i =1, i <= n, i++,
Yhat2[[i,1]] = GO[[i]] . Transpose[GO] .
Inverse[k + A . Transpose[A] + e . Transposelel] . m;
Yhat2[[i,2]] = GO[[i]] . Transpose[GO] . Inversel[k + A . Transpose[A] +
e . Transposelel] . 1; Yhat2[[i,3]] = GO[[i]] . Transpose[GO] .
Inverse[k + A . Transpose[A] + e . Transposelel] . r; ];
d2 = Arrayl(z, {n, 13}];
For[i =1, 1 <= n, i++,
d2[[i,1]] = (m[[i,1]] - Yhat2[[i,1]1])"2 +
(1/3)*(m[[i,1]] - Yhat2[[i,1]1)*((r[[i,1]] - Yhat2[[i,3]]) -
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(10[i,1]1] - Yhat2[[i,2]11)) + (1/12)*((1[[i,1]] - Yhat2[[i,2]]1)"2 +
(r([i,1]] - Yhat2[[i,311)"2); 1;
Sum[d2[[i]]/p, {i, 1, p}]

dpq = Arraylg, {n, 1}];
For[i =1, i <= n, i++,
dpql[i,1]]=Integrate[(Yhat2[[i,1]] - (1 - a)*Yhat2[[i,2]] - X[[i,5]]
+(1 - a)*X[[i,6]11)°2, {a, 0, 1}] +
Integrate[(Yhat2[[i,1]] + (1 - a)*Yhat2[[i,3]] - X[[i,5]] -
(1 - a)*X[[i,711)"2, {a, 0, 1}11;

Dpq = (1/n)*Sum[0.5*dpql[[i,1]], {i, 1, n}]

G55y Joe clpd sl 1 VY 5 4 bgyye aoliyy

X = Import[
"D:\\payanname\\Article2\\example2\\toldemelli.x1lsx", {"Data", 1}];
n = Length[Transpose[X] [[1]1]];

P =4

k1 = 0.001;

k2 = 0.1;

mw = {mwl, mw2, mw3, mwd};
lw = {1lwl, 1w2, 1lw3, lwéd};
rw = {rwl, rw2, rw3d, rwi};

Yhatl = Array[h, {n, 2}];

Q1 = NMinimizel[

{Sum[(1/3)* (Sum [mw [ [k]]*X[[i,k]], {k, 1, p}] - X[[i,5]] +mB)
*((Sum[rwl[[k]]*X[[1i,k]], {k, 1, p}] - X[[i,7]] +rB)

- (Sum[1w[[k11*X[[i,k11, {k, 1, p}]

- X[[i,6]] + 1B)) + (1/12)*

((Sum[1w[[k]11*X[[i,k11, {k, 1, p}] - X[[i,6]] + 1B)~

2 + (Sum[rwl[k]I*X[[i,k]], {k, 1, p}] - X[[i,7]] +rB)~2)
+ (Sum[mw[[k]I*X[[i,k]1], {k, 1, p}] -

X[[i,5]] + mB)"2, {i, 1, n}] +

k1*Sum[(1/12)*(lwl[[k]] + rwl[k]])"2 + mw[[k]]"2,
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{k, 1, p}] + k2x((1/12)*(1B"2 + rB~2) + mB~2),

{1wl >= 0, 1w2 >= 0, 1lw3 >= 0, 1lwd >= 0, rwl >= 0,

w2 >= 0, rw3 >= 0, rwd >= 0, 1B >= 0, rB >= 0}},

{mwl, mw2, mw3, mw4, mB, lwil, 1lw2, 1lw3, 1lw4, 1B, rwl, rw2,
rw3, rwd, rB}]

Fhad (gl a8l posd (ol o po dilne 5 Jow %Jﬁ

>
Il

Import ["D:\\payanname\\Article2\\minimize2.x1sx", {"Data", 1}];
Length[Transpose [X] [[1]]];

[=]
I

P =4

A = {al1, a2, a3, a4, al};
mw = {mwl, mw2, mw3, mwd};
1w = {1wl, 1w2, 1w3, 1lwd};
rw = {rwl, rw2, rw3, rwid};

B = {mwl, mw2, mw3, mw4, lwl, 1lw2, 1lw3, 1lw4, rwl, rw2, rw3, rwd, mwO
, 1lw0, rwO};
Y = Arrayly, {n, 3}];

Xm = Array([x, {n, p}];
XL = Array[xs2, {n, p}];
XR = Array[xr2, {n, p}];
K1 = K2 = 1,

Yhat = Array([yhat, {n, 3}];
For[i = 1, i <= n, i++,

Y[[i,1]] = X[[i,5]];

Y[[i,211 = X[[i,611;

Y[[i,3]1] = X[[i,71];

Xm[[i,1]1] = X[[i,11];

Xm[[i,2]1]1 = X[[i,2]1];

Xm[[i,3]] = X[[i,3]];

Xm[[i,4]1]1 = X[[i,4]1];
1;

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

Yhat[[i,1]] = mwO + Sum[mw[[j]1*X[[i,j1], {j, 1, p}];
Yhat[[1,2]] = 1wO + Sum[lw[[jl11*X[[i,j1], {j, 1, p}]1;
Yhat[[i,3]] = rwO + Sum[rw[[j11*X[[i,j1], {j, 1, p}];
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1;
Q = {90, q1, 92, 93, 94, 95, 96, q7, g8, q9, ql0};
For[L = 1, L <= 11, L++,
QLIL]] = NMinimize[{
K1*Sum[(Y[[i,1]] - Yhat[[i,1]11)°2,{1i, 1, n}] +
K2 (Sum[((Y[[i,1]1] - Y[[i,2]11) - (Yhat([[i,1]] - Yhat[[i,2]11))"2,
{i, 1, n}] + Sum[((Y[[i,1]] + Y[[i,3]]) - (Yhat[[i,1]] + Yhat[[i,3]]))"2
, {1, 1, n}]) + (0.1x(L - 1))*(mw0~2 + Sum[mw[[j1]1~2, {j, 1, p}1),
{1wl >= 0, 1w2 >= 0, 1lw3 >= 0, 1lwd >= 0,
rwl >= 0, rw2 >= 0, rw3 >= 0, rw4d >= 0, 1w0 >= 0, rwO >= 0}}, Bl]
h =2
Yhat1

Array[h, {n, 3}];

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

Yhat1[[i,1]] = Q[[h,2,1,2]0*X[[1,1]] +

Ql[h,2,2,2]1*X[[1,2]1] + Q[[h,2,3,2]]*X[[i,3]1] +
Ql[h,2,4,2]1]1*X[[i,4]] + Q[[h,2,13,2]];

Yhat1[[i,2]] = Q[[h,2,5,2]11*X[[1,1]1] + Q[[h,2,6,2]11*X[[i,2]] +
Ql[h,2,7,2]1*X[[1,3]] + Q[[h,2,8,2]]1*X[[i,4]1] +

QL[h,2,14,2]]; Yhat1[[i,3]] = Q[[h,2,9,2]1*X[[1,1]] +
QC[h,2,10,2]1*X[[i,2]] + Q[[h,2,11,2]]*X[[i,3]] +
QC[h,2,12,2]11*X[[1,4]1] + Q[[h,2,15,2]];

15
my = Sum[Y[[i,1]]/n, {i, 1, n}];
ly = Sum[Y[[i,2]]/n, {i, 1, n}];
ry = Sum[Y[[i,3]]/n, {i, 1, n}];

SSR = Sum[(1/3)*(Yhat1[[i,1]] - my)*((Yhat1[[i,3]] - ry) -
(Yhat1[[i,21]1 - 1y)) + (1/12)%((Yhat1[[i,2]] - 1y)"2 +
(Yhat1[[1,3]] - ry)~2) + (Yhati[[i,1]] - my)~2, {i, 1, n}];
SST = \Sum[(1/3)*(Y[[i,1]] - my)*((Y[[i,3]] - ry) -
(Y[[i,2]1] - 1y)) + (1/12)*((Y[[i,2]] - 1y)"2 +
(Y[[1i,3]] - ry)~2) + (Y[[i,1]] - my)"2, {i, 1, n}];
R22 = SSR/SST
d2 = Arrayl(z, {n, 13}];
For[i = 1, i <= n, i++, d2[[i,1]] = (Y[[i,1]] - Yhat1[[i,1]])"2 +
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(1/3)*((Y[[1,3]] - Yhat1[[i,3]]) - (Y[[i,2]] - Yhat1[[i,2]1))*
(Y[[i,1]] - Yhat1[[i,1]1]) +

(1/12)*((Y[[i,2]] - Yhat1[[i,2]]1)"2 +

(Y[[i,3]1] - Yhat1[[i,3]11)°2); 1;

Sum[d2[[i]]l/n, {i, 1, n}]

Soetin ;0 JS& oy 40 b 0 ali

Needs["PlotLegends™"];
ZAR = Array([zar, {5, 11}];
For[k = 1, k <= 11, k++,

ZAR[[{1, 2, 3, 4, 5},k]] = {mwl /. Last[Q[[k]]], mw2 /. Last[Q[[k]1],
mw3 /. Last[Q[[k]]], mwd /. Last[Q[[k]]], mwO /. Last[Q[[k]]]1}; ]
ListLinePlot [ZAR, DataRange -> {0, 1},

PlotStyle -> {Black, Red, Blue, Green, Yellow},

Mesh -> All, PlotMarkers -> Automatic, AxesOrigin -> {0, -200},

PlotRange -> All,

PlotLegend -> {"mA1", "mA2", "mA3", "mA4", "mAO"},

Background -> Directive[White, Opacityl[1]],

Frame -> True, FrameLabel -> {"\[Lambda]", "Estimation"},

LegendPosition -> {1, -0.3}]

pow Jad sly blie oo jloclay by o asliy

>
Il

Import ["D:\\payanname\\Article2\\minimize2.x1sx", {"Data", 1}];
Length [Transpose [X] [[1]1]];

4;

k1 = 0.0001;

k2 = 0.0001;

[=]
I

ol
I

mw = {mwl, mw2, mw3, mwd};
lw = {1wl, 1w2, 1lw3, lw4d};
rwv = {rwl, rw2, rw3, rwd};
Yhat = Array[s, {n, 3}];

a=20;
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Vi o= {{"i", "Z", "mel", "me2", "mw3", "mw4", "lwl", "lw2", "lw3",
"lw4","mB", "1B", "Ym", "Y1", "Yr", "d2"}};
W= {{"k1", "k2", "MPE"}};
For[i =1, i <= n, i++,
a=a+1;
X1 = Drop[Import["D:\\payanname\\Article2\\minimize2.x1lsx",
{"Data", 1}], {il}];
nl =n-1;
Yhat = Array[s, {n, 3}];
d2 Array[z, {n, 1}];
Q1
kixSum[mw([[k]]1"2 + (1/12)*(Qwl[k]] + rwl[k]])~2, {k, 1,p}]
+ k2% (mB™2 + (1/12)*(1B"2 + rB72))
+ Sum[(Sum[mw[[k]I*X1[[i,k]1], {k, 1, p}] + mB - X1[[i,5]]1)"2 +
(1/3)*(Sum [mw [ [k]1*X1[[i,k]], {k, 1, p}] + mB - X1[[i,5]]1)*
((Sum[rwl[[k]]*X1[[i,k]], {k, 1, p}] + rB - X1[[1i,7]])
- (Sum[lw[[k]I*X1[[i,k]], {k, 1, p}] + 1B - X1[[i,6]])) +
(1/12)*((Sum[1w[[k]1*X1[[i,k]1], {k, 1, p}] + 1B - X1[[i,6]1)72 +
(Sum[rw[[k]1*X1[[i,k]],{k,1,p}]+ B - X1[[i,7]11)"2),{i, 1, n1}
1,
{1wl >= 0, 1w2 >= 0, 1w3 >= 0, 1lwd >= 0, rwl >= 0, rw2 >= 0,
w3 >= 0, 1rwd >= 0, rB >= 0}},
{mwl, mw2, mw3, mw4, mB, lwl, 1lw2, 1lw3, 1lw4, 1B, rwl

NMinimize [{

, rw2, rw3, rw4, rB}];

Yhat[[i,1]1] = Q1[[2,5,2]1 + Q1[[2,1,2]1*X[[i,1]1] +
Q10[2,2,211*X[[i,2]1]1 + Q1[[2,3,211*X[[i,3]1] + Q1[[2,4,211*X[[i,4]1];
Yhat[[1,2]] = Q1[[2,10,2]1]1 + Q1[[2,6,2]]1*X[[i,1]]

+ Q1[[2,7,2]11*X[[i,2]1]1+Q1[[2,8,2]1*X[[i,3]1] + Q1[[2,9,2]11*X[[i,4]1];
Yhat[[i,3]] = Q1[[2,15,2]] + Q1[[2,11,2]1*X[[i,1]]
+Q1[[2,12,2]11*X[[1,211+Q1[[2,13,2]11*X[[1,3]11+Q1[[2,14,2]11*X[[i,4]];
d2[[i,111=(X[[1,5]]1-Yhat [[i,111)"2+(1/3)*(X[[i,56]11-Yhat[[i,1]1])
*((X[[1,7]] - Yhat([[i,3]]) - (X[[i,6]] - Yhat[[i,2]])) +
(1/12)*((X[[i,61] - Yhat[[i,2]11)"2 + (X[[i,7]1] - Yhat[[i,311)72);
AppendTo[V1, {i, Q1[[1]1], Qi1[[2,1,2]], Q1[[2,2,2]1], Q1[[2,3,2]]
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,Q1[[2,4,2]11,Q1((2,6,2]1], Q1[[2,7,2]], Q1[[2,8,2]], Q1[[2,9,2]]
,Q1[[2,5,2]11,Q1[[2,10,2]], Yhat[[i,1]], Yhat([[i,2]], Yhat[[i,3]]
,d2[[i,1113];

Print[al];
Export["D:\\payanname\\Articlel\\cross\\crossvalidation.xlsx", {V1}];
XX=Drop [Import ["D:\\payanname\\Articlel\\cross\\crossvalidation.xlsx"
,{"Data", 1}1, {1}1;

MPE = Mean[Transpose[XX] [[16]]];
AppendTo[W, {k1, k2, MPE}];
Export["D:\\payanname\\Articlel\\cross\\MPEcrossvalidation.xlsx",{W}];

VYLE i 50 sile aceds Jbe sl blise ouw jlocl 4 bg o aeli

X = Import["D:\\payanname\\article3\\simulation\\datal8.x1lsx",
{"Data", 1}1;

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

p=3;

v =20.1;

A = {al, a2, a3, a4, al};

mw = {mwl, mw2, mw3};
lw = {1wl, 1lw2, 1lw3};
rwv = {rwl, rw2, rw3};
B = {mwl, mw2, mw3, 1lwl, 1lw2, 1lw3, rwl, rw2, rw3, mwO, 1lwO, rwO};
vi = {{"i", "z", "mwl", "mw2", "mw3", "lwi", "1lw2", "1w3", "mB", "1B",
"rB", "Ym", "Y1", "Yr", "d2"}};
{{"\[Lambda]", "MPE"}};
Arrayly, {n, 3}];
Xm = Array([x, {n, p}];
XL = Array[xs2, {n, p}];
XR = Array[xr2, {n, p}];
K1 = K2 = 1;
Yhat = Array([yhat, {n, 3}];
d2 = Arrayl(z, {n, 13}];
For[i = 1, i <= n, i++,
Y[[i,1]] = X[[1,4]1];
Y[[i,2]] = X[[i,5]];
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Y[[i,3]]1 = X[[i,6]1];
Xm[[i,1]1] = X[[1,11]1;
Xm([[i,2]] = X[[i,2]];

Xm[[i,3]] = X[[i,3]];
1;

a=0;

\[Lambda] = 0.1;

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

Yhat[[i,1]] = mwO + Sum[mw[[j11*X[[i,j1], {j, 1, p}];

Yhat[[i,2]] = 1w0 + Sum[1w[[j11*X[[i,j1], {j, 1, p}];
Yhat[[i,3]] = rwO + Sum[rw[[jI11*X[[i,j11, {j, 1, p}]l;
1;

For[i =1, i <= n, i++,
a=a+1;
X1 = Drop[Import["D:\\payanname\\article3\\simulation\\datal8.x1lsx",
{"Data", 1}], {i}];

nl =n-1;
Q1 = NMinimize[
{K1*Sum[(X1[[i,4]] - (mwO + Sum[mw[[jl11*X1[[i,j]1], {j, 1, p}1))"2,
{i, 1, n1}] + K2+ (Sum[((X1[[i,4]] - X1[[1,511) -

((mwO + Sum[mw[[j11*X1[[i,31], {j, 1, p}1) -

(w0 + Sum[lw[[j]1]1*X1[[1,31], {3, 1, p}1)))~2, {i, 1, n1}] +
Sum[((X1[[i,4]] + X1[[i,6]1]) - ((mwO + Sum[mw[[jI1]1*X1[[i,31],{j,1,p}])
+(rw0 + Sum[rw[[jI11*X1[[i,31], {j, 1, p}1D))"2,
{i, 1, n1}]) + \[Lambdal*(mwO~2 + Sum[mw[[jl]1"2, {j, 1, p}l),
{1wl >= 0, 1w2 >= 0, 1lw3 >= 0, rwl >= 0, rw2 >= 0, ru3 >= 0,
1w0 >= 0, rw0 >= 0}}, Bl;
Yhat[[i,1]] = Q1[[2,10,2]11+Q1[[2,1,2]]1*X[[1,11]1+Q1[[2,2,2]1*X[[1i,2]]
+Q1[[2,3,2]11*X[[i,3]];
Yhat[[i,2]] = Q1[[2,11,2]1+Q1[[2,4,2]1]1*X[[1,1]11+Q1[[2,5,2]]*X[[i,2]]
+Q1[[2,6,2]1*X[[i,3]];
Yhat[[1,3]] = Q1([2,12,2]] + Q1[[2,7,2]]*X[[i,1]] +
Q1[[2,8,2]1*x[[i,2]] + Q1[[2,9,2]]1*X[[i,3]];
d2[[i,1]] = (X[[i,4]] - Yhat[[i,1]])"2 + (1/3)*(X[[i,4]] - Yhat[[i,1]])
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*((X[[1,6]] - Yhat([[i,3]]1) - (X[[i,5]] - Yhat[[i,2]11)) +
(1/12)*((X[[1,5]] - Yhat[[i,2]1)"2 + (X[[i,6]] - Yhat[[i,3]1]1)72);
AppendTo[V1, {i, Q1[[1]], Qi1[[2,1,2]], Q1([2,2,2]], Q1[[2,3,2]],
Q1[[2,4,211, Q1([2,5,2]11, Q1[[2,6,2]11, Q1[[2,10,2]1], Q1[[2,11,2]],
Q1l[2,12,2]], Yhat[[i,1]], Yhat[[i,2]], Yhat([[i,3]], d2[[i,1]]}];
Print[a]]
Export["D:\\payanname\\Article2\\cross\\crossvalidation.xlsx", {V1}];
XX = Drop[Import[
"D:\\payanname\\Article2\\cross\\crossvalidation.xlsx"

,{"Data", 1}1,{1}];

MPE = Mean[Transpose[XX] [[15]]1];

AppendTo[W, {\[Lambda]l, MPE}];

Export ["D:\\payanname\\Article2\\cross\\MPEcrossvalidation.xlsx",{W}];
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n=50

p=3

R=0.99

s=1

W<-matrix(rnorm(n*p,5,1) ,nrow=n,ncol=p)
X<-matrix(0,n,p)

for(i in 1:n){

for(j in 1:p)

X[i,jl=sqrt (1-R"2)*W[i, j1+R*W[i,p] }
e=matrix(rnorm(n*1,0,s"2) ,nr=n)
A=t (X) %X

eigen(A)

B=matrix(eigen(A)$ vectors[,1],nrow=3)

Y=X7%*7B+e
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Aabstract

In practical problems with non-exact component, the use of fuzzy sets eliminates some
of the current restriction. Non-exact statistical analysis with non-precise (fuzzy) data has
a widespread application in various fields of statistical sciences, such as quality control,
regression and reliability. Regression analysis is a method to determine and analyze the
relationship between statistical variables. In classical regression, it is assumed, variables
and their corresponding observations, are crisp and there is no linear relationship among
the predictor variables. However, they might not be correct. For example observations
are non-exact or they might have reported non-precise. In such situations classical method
cannot be used, instead we use the concept of fuzzy sets. In classical regression, if problem
of multicollinearity exists, the result of least squares regression cannot be trusted. Many
methods to deal with this problem are proposed, such as ridge regression, lasso regression,
principal component regression and etc. In fuzzy regression, when the multicollinearity is
present, the validity of model is reduced. In this regard, few studies have been done, that
in this thesis we describe some of these methods and evaluate them. At the end, to extend
the existing results, when the multicollinearity exists between the independent variables,
for input and output fuzzy variables, we propose a new fuzzy ridge regression model. To
check the existence of multicollinearity problem between the fuzzy predictor variables,
we have defined a generalized variance inflation factor. In order to evaluate the goodness
of fit, we have computed the mean squared prediction error and generalize coefficient of
determination in simulation and real data examples.

Keywords: Fuzzy least squares, Multicollinearity, Fuzzy ridge regression
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