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install.packages('FuzzyNumbers')
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library (FuzzyNumbers)
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left(c) > g left:[o,\] — [o,)] &L Lol ay < ay < ay < ag 9 ay,ay,ap,ar € RAS
g right(e) > \,right(\) < o g right : [o,\] — [0,V] 9 J93 j& U g o left()) <)
ol (§0gr0 pf 2L

109 g0 s ) D ygod Bl e 5o (el lamized 55 sae Su Ay 1 Jle

Al <- FuzzyNumber(l, 2, 4, 7,
left=function(x) x,
right=function(x) 1-x

)
s oo imled |y g3B sae @ by o Dloie g Ol gnns

print (A1)
Fuzzy number with:
support=[1,7],
core=[2,4].

class(Al)
## [1] "FuzzyNumber"
## attr(,"package")

## [1] "FuzzyNumbers"

Al

## Fuzzy number with:
## support=[1,7],

## core=[2,4].

summary (A1)
Length Class Mode
1 FuzzyNumber sS4

(slaijed 9 (o (53 dus
Heewd b sl 631 slacl

TrapezoidalFuzzyNumber(a_1, a_2, a_3, a_4)



A

s b gl o518 slael

TriangularFuzzyNumbe(a_1, a_2, a_3)

cay < ay < ay < ap b o N 0 oald oeles
o Lol Lol a3 50 a5 05,10 g2 e g (slais;ed (55 slael gl (6,500 slajiales

ol 00l

Tl <- TrapezoidalFuzzyNumber(a_1, a_2, a_3, a_4)
T2 <- TrapezoidalFuzzyNumber(a_1,a_2,a_2,a_3)

# or T2 <- TriangularFuzzyNumber(a_1, a_2, a_3)
TrapezoidalFuzzyNumber(a_1, a_1, a_2, a_2) # crisp interval
as.TrapezoidalFuzzyNumber(c(a_1, a_2)) # is the same
TrapezoidalFuzzyNumber(a_1, a_1, a_1, a_1) # crisp real

as.TrapezoidalFuzzyNumber(a_1) # is the same
T1 <- TrapezoidalFuzzyNumber(1, 1.5, 4, 7)
G‘aé ‘_.;lub.e ‘_.;)’Le AL

)sJé;A u;\ 6‘)? cé)f dv.Js_s FuzzyNumbers 4o ;0 U‘ﬁ"cs" o ‘) ‘_,;la.> Slaalas 6}& dae
oS o0 oolaiwl ) g

PiecewiseLinearFuzzyNumber(al, a2, a3, a4, knot.n = O,

knot.alpha = numeric(0), knot.left = numeric(0),

knot.right = numeric(0))

sl knotleft oS o aseie |y (556 sas oaiS askad (la(o,5) b I3 knotn
.A.‘Sso RS ]) La:u.i}ﬁ &Lé.'i)‘ knot.alpha g LQLJ:’)T’ Lgl.e‘.‘k.'u‘ knot.right ‘La’gkbﬁ

P1 <- PiecewiseLinearFuzzyNumber(1l, 2, 3, 4,

knot.n=1, knot.alpha=0.25, knot.left=1.5, knot.right=3.25)

P1

Piecewise linear fuzzy number with 1 knot(s),
support=[1,4],

core=[2,3].
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P2 <- PiecewiseLinearFuzzyNumber(1, 2, 3, 4,

knot.n=2, knot.alpha=c(0.25,0.6),

knot.left=c(1.5,1.8), knot.right=c(3.25, 3.5))

P2

Piecewise linear fuzzy number with 2 knot(s),
support=[1,4],

core=[2,3].

LS}B OAE g3 |3..5¢ @'3 JLo.C‘

FB ST 090 o0 oolaswl fapply jeiws 1 (o518 slacl o 1920 Al SO Jlos] jglais o
VIogA &b 5 Jle 1o .abl glaskd go5 51wl Lol jo (o5l sae o5 cusl (pl g
el 00l Jloel

A <- as.PiecewiseLinearFuzzyNumber (
TrapezoidalFuzzyNumber(0,1,2,3), knot.n=100)

plot( fapply(A, function(x) sqrt(log(x+1))))

Lg}Lé DAL LgLéu’f:)g 9 Aold (Aot dowlxo

alphacut § supp corec slo,ygws b cui s a 55l sae S sla oy g als s

A <- FuzzyNumber(-5, 3, 6, 20,
left=function(x) pbeta(x,0.4,3),
right=function(x) 1-x7(1/4),
lower=function(alpha) gbeta(alpha,0.4,3),
upper=function(alpha) (l-alpha)~4

)

supp (A)
[1] -5 20

core(A)

[1] 3 6
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alphacut (A, 0)

LU
0 -5 20
‘_s.gl.wa s Slos
Sy 5 Oyge a € 0] o sl oyl 556 slael gl (L, Y (samge sla Ko
P gl g0

(A® B)o = Aa ® By,

) Oygod A4 B rex Jls jeba s e g3 olacl BgAg@ =4, -, x, /&S
O gl g0

(A+ B)a = Aa + Ba = [AL(@) + Br(a), Au(a) + Bu(a)]
109 oy 1y Oygods JSl 0y N ER Sl (izen

(AA)y = ady = (Ar(e), My (a)],A = °

P\AU(Q), )\AL(Q)], A<o

A <- TrapezoidalFuzzyNumber(O, 1, 1, 2)
B <- TrapezoidalFuzzyNumber(1l, 2, 2, 3)
A+B
Trapezoidal fuzzy number with:
support=[1,5],
core=[3,3].
A-B
Trapezoidal fuzzy number with:
support=[-3,1],
core=[-1,-1].
3xA
Trapezoidal fuzzy number with:
support=[0,6],
core=[3,3].

Vbinary
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S8 due SO glandad ol
:o)b S99 Lg)‘lé dde J; 6\4&&.@ w.?u Lg‘).; s ui"ﬁ) Y ¢FuzzyNumbers duws Je

(NearestEuclidean)  cwaddl alold -y meS .
(SupportCorePreserving) axls g asicws ladlxo .Y

(Naive) ool .Y

feeS o ool JI58l e 3 50 by jens 5l (63 slac] (glaxdad s sl

piecewiseLinearApproximation(object,
method=c("NearestEuclidean", "SupportCorePreserving",
"Naive"),
knot.n=1, knot.alpha=seq(0, 1, length.out=knot.n+2)[-c(1,knot.n+2)],

.., verbose=FALSE)

o2yl e g, G 4 Jlasl o I
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A <- FuzzyNumber(-5, 3, 6, 20,
left=function(x) pbeta(x,0.4,3),
right=function(x) 1-x~(1/4),
lower=function(alpha) gbeta(alpha,0.4,3),

upper=function(alpha) (l1-alpha) 4
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(T1 <- trapezoidalApproximation(A, method='Naive'))
Trapezoidal fuzzy number with:
support=[-5,20],
core=[3,6].

(T2 <- trapezoidalApproximation(A, method='NearestEuclidean'))
Trapezoidal fuzzy number with:
support=[-5.85235,14.4],

core=[-2.26529,3.2].

(T3 <- trapezoidalApproximation(A, method='ExpectedIntervalPreserving'))
Trapezoidal fuzzy number with:
support=[-5.85235,14.4],
core=[-2.26529,3.2].

63 due 102 35o 9 oo
D)ot by sl (551 soe e
Aa A Bo = [AL(a) A Br(a), Ay(a) A By(a)]
D)ot 556 dae periSLe g
AoV Bo = [AL(a) V Br(a), Ay(a) V By ()]
g 0 oy
lp b i pai el oolisnl LB 55 &)yg0h 55 due peaiSle 5 pecies lade
el 00l (ayyxi glaskad o o318 slac]

x = as.PiecewiseLinearFuzzyNumber (TriangularFuzzyNumber
(-4.8, -3, -1.5), knot.n = 9)
y = as.PiecewiselLinearFuzzyNumber (TriangularFuzzyNumber

(-5.5, -2.5, -1.1), knot.n = 9)

min = min(x@al,y@al)

max = max(x@a4,y@a4d)
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library (FuzzyNumbers)

verylow<- as.PiecewiseLinearFuzzyNumber(TrapezoidalFuzzyNumber
(0.01,0.02,0.02,0.18), knot.n=100)

y1<-fapply(verylow, function(x) log(x/(1-x)))

Tl <- trapezoidalApproximation(yl, method='ExpectedIntervalPreserving')
Y1<- as.PiecewiselLinearFuzzyNumber (TrapezoidalFuzzyNumber

(supp(T1) [1],core(T1) [1],core(T1) [1],supp(T1) [2]), knot.n=100)
Yi1i1=c(core (Y1) [1],core(Y1) [1]-supp (Y1) [1],supp(Y1) [2]-core(Y1) [2])
low<- as.PiecewiselLinearFuzzyNumber (TrapezoidalFuzzyNumber

(0.1, 0.25, 0.25, 0.4), knot.n=100)

y2<-fapply(low, function(x) log(x/(1-x)))

T2 <- trapezoidalApproximation(y2, method='ExpectedIntervalPreserving')

Y2<- as.PiecewiselLinearFuzzyNumber (TrapezoidalFuzzyNumber

\A4
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(supp(T2) [1],core(T2) [1],core(T2) [1],supp(T2) [2]), knot.n=100)
Y22=c(core(Y2) [1],core(Y2) [1] -supp(Y2) [1],supp(Y2) [2]-core(Y2) [2])
medium<- as.PiecewiseLinearFuzzyNumber (TrapezoidalFuzzyNumber

(0.35, 0.5, 0.5, 0.65), knot.n=100)

y3<-fapply(medium, function(x) log(x/(1-x)))

T3 <- trapezoidalApproximation(y3, method='ExpectedIntervalPreserving')
Y3<- as.PiecewiselLinearFuzzyNumber (TrapezoidalFuzzyNumber

(supp(T3) [1],core(T3) [1],core(T3) [1],supp(T3) [2]), knot.n=100)
Y33=c(core(Y3) [1],core(Y3) [1]-supp(¥3) [1],supp(¥Y3) [2]-core(Y3) [2])
high<- as.PiecewiseLinearFuzzyNumber (TrapezoidalFuzzyNumber

(0.6 , 0.75, 0.75, 0.9), knot.n=100)

y4<-fapply (high, function(x) log(x/(1-x)))

T4 <- trapezoidalApproximation(y4, method='ExpectedIntervalPreserving')
Y4<- as.PiecewiselLinearFuzzyNumber (TrapezoidalFuzzyNumber

(supp(T4) [1],core(T4) [1],core(T4) [1],supp(T4) [2]), knot.n=100)
Y44=c(core(Y4) [1],core(Y4) [1]-supp(Y4) [1],supp(Y4) [2]-core(Y4) [2])
veryhigh<- as.PiecewiseLinearFuzzyNumber (TrapezoidalFuzzyNumber

(0.8, 0.98, 0.98, 0.99), knot.n=100)

yb<-fapply(veryhigh, function(x) log(xz/(1-x)))

T5 <- trapezoidalApproximation(y5, method='ExpectedIntervalPreserving')
Y5<- as.PiecewiseLinearFuzzyNumber (TrapezoidalFuzzyNumber

(supp(T5) [1],core(T5) [1],core(T5) [1],supp(T5) [2]), knot.n=100)
Y55=c(core(Y5) [1],core(Y5) [1]-supp(¥5) [1],supp(¥Y5) [2]-core(Y¥Y5) [2])
Y=rbind(Y44,Y33,Y44,Y44,Y33,Y55,Y33,Y44,Y22,Y11,Y22,Y33,Y22,Y22,Y33)

Mathematica glras

Dade = Import["F:\\lopos.xlsx", {"Data", 1}];

n = Length[Transpose[Dade] [[1]1]];
p = Length[Dade[[1]1]1] - 3;
Y = Dadel[[1 ;;, {p+ 1, p+ 2, p+ 3}]];

Ybar = Mean[Y];

X

Dadel[[1l ;;, Tablel[i, {i, p}11;

t = Tablel[i, {i, 2, p}];
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LE = 0.07;

MSE = Arrayl[mse, p - 1];

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

X = Dadel[1 ;;, {1, 1 + 1}]1]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]].Al;
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 [{3*(Y[[A1l, 1]] - Yhat[[All, 1]1]).(Y[[All, 1]] -
Yhat[[A11l, 1]]) -
2 \[Lambdal*(Y[[A1l, 1]] - Yhat[[A11l, 111).(Y[[Al1l, 2]] -
Yhat [[A11l, 2]]1) + \[Lambdal 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]] -
Yhat [[A11l, 3]]) + \[Lambda] 2*(Y[[A1l, 3]] -
Yhat [[A11l, 3]1).(Y[[A1ll, 3]] - Yhat[[All, 3]1), d} , Bl;
MSE[[i]] = Q1[[1]1]];
MSE
al = Min[MSE]
varl = Which[al == MSE[[1]], t[[1]], al == MSE[[2]], t[[2]],
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al == MSE[[3]1], t[[3]], al == MSE[[4]], t[[4]], al == MSE[[5]], t[[511]

MSE = Arrayl[mse, p - 2];
bb = Deletel[t, varl - 1]

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

X = Dade[[1 ;;, {1, varl, bb[[i]]1}]];
= Length[Transpose[X1];
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, 3]] = X[[h]].Au;
1;

d = {};

For[k = 1, k <= j, k++,
d = Joinl[d, {A1[[k]] >= 0, Aull[k]] >= 0}]
1;
B = Join[A, Al, Aul;
\[Lambda] = 0.5;
\[Rho] = 0.5;
Q1 = NMinimize [{3*(Y[[A1l, 111 - Yhat[[A11, 1]11).(Y[[A1l, 11] -Yhat[[Al1l, 11]) -
2 \[Lambdal*(Y[[A1l, 1]] - Yhat([[A11l, 111).(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[[A1l, 1]1] - Yhat[[A11l, 1]11).(Y[[A1l1l, 3]1] -
Yhat [[A11l, 3]]) + \[Lambda] 2*(Y[[All, 3]] -
Yhat [[A11l, 3]1).(Y[[All, 3]] - Yhat[[All, 3]11), d} , Bl;
MSE[[il] = Q1[[11]1;]
MSE
a2 = Min[MSE]
var2 = Which[a2 == MSE[[1]], bb[[1]], a2 == MSE[[2]], bb[[2]],a2 == MSE[[3]], bb[[3]],



M _LE Lo b Jow ol glaas

a2 == MSE[[4]],bb[[4]]]

a2 - al > LE

MSE = Arrayl[mse, p - 3];
cc = Deletelt, {{varl - 1}, {var2 - 1}}]
For[i =1, i <=p - 3, i++,

X = Dadel[[1 ;;, {1, varl, var2, ccl[[il]}]];

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, {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, 111 -
Yhat [[A11l, 1]1) -
2 \[Lambdal*(Y[[A1l, 1]] - Yhat[[A1l, 1]1).(Y[[All, 2]] -
Yhat[[A11, 2]]) + \[Lambda]l 2*(Y[[All, 2]] -
Yhat [[A11, 2]1).(Y[[A11l, 2]] - Yhat[[A11l, 2]1]) +
2 \[Rhol*(Y[[A1l, 1]] - Yhat[[All, 1]1).(Y[[A1l1, 3]] -
Yhat[[A11, 3]]) + \[Lambda]l 2*(Y[[All, 3]1] -
Yhat [[A11l, 3]]1).(Y[[All, 3]] - Yhat[[All, 3]]), d} , Bl;
MSE[[i]l] = Q1[[11]1;]
MSE
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a3 = Min[MSE]
var3 = Which[a3 == MSE[[1]], cc[[1]], a3 == MSE[[2]], cc[[2]],
a3 == MSE[[3]], cc[[3]11]

a3-a2>LE

MSE = Arrayl[mse, p - 4];
dd = Deletelt, {{varl - 1}, {var2 - 1}, {var3 - 1}}]
For[i =1, 1 <= 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 = Array[z, {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[{3x(Y[[A1l, 1]] - Yhat[[A1l, 111).(Y[[A11l, 1]1] -
Yhat[[A11, 11]) -
2 \[Lambdal*(Y[[A1l, 1]] - Yhat[[A1ll, 1]1]1).(Y[[A1l1l, 2]] -
Yhat [[A11l, 2]1) + \[Lambdal 2+(Y[[All, 2]] -
Yhat [[A11, 2]1).(Y[[A11l, 2]] - Yhat[[All, 2]1]) +
2 \[Rhol=*(Y[[A1l, 1]1] - Yhat([[Al1l, 1]1).(Y[[A1l1l, 3]] -
Yhat [[A11l, 3]1) + \[Lambdal 2+(Y[[All, 3]] -
Yhat [[A11l, 3]1).(Y[[All, 3]] - Yhat[[All, 3]11), d} , Bl;
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MSE[[i]] = Q1[[1]1];]

MSE

a4 = Min[MSE]

var4 = Which[a4 == MSE[[1]], dd[[1]], a4 == MSE[[2]], dd[[2]1]]

a4-a3>LE

95 ymo slaus

Dade = Import["F:\\lopos.xlsx", {"Data", 1}];

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

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

Dade[[1 ;;, Tablel[i, {i, p}11];

AA = Dadel[l ;;, {p+ 1, p+ 2, p+ 3}1;
A = Array[\[Betal, p, 0];

S1

Array[\[Sigmall, p, 0];
Sr

Array[\[Sigmalr, p, 0];
What = Array[z, {n, 3}];
For[h = 1, h <= n, ht++,

What [[h, 1]]

X[[h1].4;
What[[h, 2]]

X[[h]].81;
What[[h, 3]]
1;

dis

X[[h]].Sr;

Array(q, {n, 2}];

For[i = 1, i <= n, i++,
dis[[i, 111 =

Log[(AA[[i, 1]]

1 - AA[[i, 1]]

(AA[[i, 2]1=(1

\[Alphal)))/(
\[Alphal)))1;

+

(AAL[i, 2]1x(1

dis[[i, 2]] =
Log[(AA[[i, 111
1 - AA[[i, 111

+

(AA[[i, 3]11*(1 - \[Alphal)))/(

\[Alpha])))]

(AA[[i, 3]11x(1

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

V.o
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d = Join[d, {S1[[k]] >= 0, Sr[[k]] >= 0}]

1;
B
Z = \!\(
\*UnderoverscriptBox [\ (\[Sum]\), \(t =

Join[A, S1, Srl;

1\), \(15\)IN((\[Alphal . \((\((dis[\([t,
11\)1 - NCA\NC((\[Alphal - 1)\)*What[\([t, 21\)1)\) -

what [\([t, 11\)1)\)72 + \((dis[\([t,
211 - NCA\((1 - \[Alpha])\)*What [\([t, 3]\)I)\) -

What [\([t, 11\)DN)"2)\))\NDN)

intt = \!\(

\*SubsuperscriptBox [\ (\ [Integrall\), \(0\), \(1\)I\(Z \

\[DifferentialD]\ [Alpha]\)\)

NMinimize[{intt, d}, B, Method -> "DifferentialEvolution"];

Ko 5 (o5 oo sasS Y.o

ol 3o 359l 5

Dade = Import["F:\\lopos.xlsx", {"Data", 1}];

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

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

Y

Dade[[1 ;;, {p + 1, p + 2, p + 3}1];

A

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

Array[\[Sigmall, p, 0];

Au = Array[\[Sigma]u, p, 0];
Yhat = Array[z, {n, 3}];
X = Dade[[1 ;;, Tableli, {i, p}11];

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

Yhat[[i, 111 = X[[il].A;
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Yhat[[i, 211 = X[[il1.A1;
Yhat[[i, 3]] = X[[il].Au;
1;

d = {3};

For[k = 1, k <= p, k++,
d = Joinl[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, 1]1).(Y[[A11l, 1]] -
Yhat [[A11, 1]1) -
2 \[Lambdal*(Y[[A1l, 1]] - Yhat[[A1ll, 1]11).(Y[[A1l1l, 2]] -
Yhat [[A11l, 2]1) + \[Lambdal 2x(Y[[A1ll, 2]] -
Yhat [[A11, 2]1).(Y[[A1l, 2]] - Yhat[[Al1l, 2]1]) +
2 \[Rhol=*(Y[[A1l, 1]1] - Yhat[[Al1l, 1]1).(Y[[A1l1l, 3]1] -
Yhat [[A11l, 3]1) + \[Lambdal 2x(Y[[All, 31] -
Yhat [[A11l, 3]1).(Y[[A1ll, 3]] - Yhat([[All, 3]11), d} , B]



Aabstract

Logistic regression helps in the modeling of discrete statistical data. These models are very
useful in medical sciences (such as death / life, the presence of disease / non-disease, etc.). The in
diagnosis, doctors use various information sources, such as clinical history, medical examinations,
laboratory tests, and so on. But placing people in both the sick and healthy groups is basically
ambiguous, and obscure observations in clinical diagnosis are abundant. In such cases, logistic
regression is not appropriate due to the lack of accuracy of the response variable. For fuzzy binary
fuzzy response modeling, the fuzzy logistic regression model is presented in this thesis. To calcu-
late the success of a fuzzy logistic model, the term linguistic terminology such as ..., low, medium,
high, ... is defined. Then, using the principle of expansion, the transformation of the logic ”odds
ratio” is modeled on a set of observations of precise explanatory variables. also to estimate the
coefficients of the proposed model, we use the probabilistic method and the least squares fuzzy
method. We also offer two model selection methods to evaluate the model.

Keywords : Fuzzy Regression, Logistic Regression, Fuzzy Logistic Regression, Least Squares

Error, Model Selection
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