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wé=(.26,.32,.43)* (.10,.12,.15)=(.026,.038,.064)
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Curve Fit
Model Description

Model Name MOD_2
Dependent Variable 1 T
Equation 1 Linear
Independent Variable Year
Constant Included
Variable Whose Values Label Observations in Plots Unspecified

Case Processing Summary

N

Total Cases
Excluded Cases?®

Forecasted Cases

o O r O

Newly Created Cases

a. Cases with a missing value in any

variable are excluded from the analysis.

Variable Processing Summary

Variables
Dependent Independent
T Year
Number of Positive Values 5 5
Number of Zeros 0 0
Number of Negative Values 0 0
Number of Missing Values User-Missing 0 0
System-Missing 1 1

)Y



S 555 8l SPSS 38 5 s il

Dependent Variable: T

Model Summary and Parameter Estimates

Equation

Model Summar

Parameter Estimates

R Square

dfl

df2

Sig.

Constant

bl

Linear

.358

1.673

.286

-2264.884

1.636

The independent variable is Year.

15.07

12.54
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7.5

1358

I
1389

I
1320

Year

\RRE

T
1381

T
1392

O Ohserved
—Linear




S 555 8l SPSS 38 5 s il

@) Fldos dguw (ygamw 55 ) 1Y dososd

Curve Fit
Model Description

Model Name MOD_3
Dependent Variable 1 Aj
Equation 1 Linear
Independent Variable Year
Constant Included
Variable Whose Values Label Observations in Plots Unspecified

Case Processing Summary

N

Total Cases
Excluded Cases®

Forecasted Cases

o O B O

Newly Created Cases

a. Cases with a missing value in any

variable are excluded from the analysis.

Variable Processing Summary

Variables
Dependent Independent
aj Year
Number of Positive Values 5 5
Number of Zeros 0 0
Number of Negative Values 0 0
Number of Missing Values User-Missing 0 0
System-Missing 1 1
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Dependent Variable: aj

Model Summary and Parameter Estimates

Equation

Model Summar

Parameter Estimates

R Square

dfl

df2

Sig.

Constant

bl

Linear

.803

12.225

.040

-125631204.200

90639.500

The independent variable is Year.
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* Curve Estimation.
TSET NEWVAR=NONE.
CURVEFIT
/VARIABLES=TL WITH Year
/CONSTANT
/MODEL=LINEAR
/PLOT FIT.

Model Description

Loy J5 (s (ygum )5 5:Y oo

Model Name

Dependent Variable 1
Equation 1
Independent Variable

Constant

Variable Whose Values Label Observations in Plots

TL

MOD_1

Linear
Year
Included

Unspecified

Case Processing Summary

N

Total Cases
Excluded Cases®

Forecasted Cases

o O o O

Newly Created Cases

a. Cases with a missing value in any

variable are excluded from the analysis.

Variable Processing Summary

Variables

Dependent

Independent

TL

Year

Number of Positive Values
Number of Zeros
Number of Negative Values

Number of Missing Values User-Missing

System-Missing

o O o o
o O o O




S 555 8l SPSS 38 5 s il

Model Summary and Parameter Estimates

Dependent Variable: TL

Model Summar Parameter Estimates
Equation R Square F dfl df2 Sig. Constant bl
Linear .372 1.777 1 3 .275 75011063.000 -53207.100
The independent variable is Year.
TL
O Ohserved
= Linear
120000000~
Q
1100000.004
Q
1000000.00+
(8]
S00000 .00
(o]
T T T T
1388.00 1389.00 1390.00 1391.00 1392.00
Year

V'Y
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* Curve Estimation.
TSET NEWVAR=NONE .

CURVEFIT
/VARIABLES=Value WITH Year
/CONSTANT
/MODEL=LINEAR
/PLOT FIT.
Curve Fit
Model Summary
Std. Error of the
Model R R Square | Adjusted R Square Estimate
1 .843° 711 .615 105999.26182
a. Predictors: (Constant), Year
ANOVA?
Model Sum of Squares df Mean Square F Sig.
1 Regression 83025992659.600 83025992659.600 7.389 073"
Residual 33707530519.200 11235843506.400
Total 116733523178.80

0

a. Dependent Variable: Value

b. Predictors: (Constant), Year

YA
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Coefficients®

Standardized
Unstandardized Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) -124804280.800 46592698.688 -2.679 .075
Year 91118.600 33519.910 .843 2.718 .073
a. Dependent Variable: Value
Value
Q2 Ohserved
2200000.00 == Linear
Q

2100000.007
200000000
1900000.00-
1800000.007

[

Q
_ o
1700000 .00 T T T T
1388.00 1380.00 1390.00 1391.00 1382.00
Year

YY4




S 555 8l SPSS 38 5 s il

(Wj)ogss o crols asb a5 3Lo 0590 dlao 1 dosouss

Curve Fit
Model Description
Model Name MOD_1
Dependent Variable 1 wj
Equation 1 Linear
Independent Variable year
Constant Included
Variable Whose Values Label Observations in Plots Unspecified

Case Processing Summary

N

Total Cases
Excluded Cases?®

Forecasted Cases

o O O w

Newly Created Cases

a. Cases with a missing value in any

variable are excluded from the analysis.

Variable Processing Summary

Variables
Dependent Independent
wj year
Number of Positive Values 3 3
Number of Zeros 0 0
Number of Negative Values 0 0
Number of Missing Values User-Missing 0 0
System-Missing 0 0

VY.



S 555 8l SPSS 38 5 s il

Dependent Variable: wj

Model Summary and Parameter Estimates

Model Summar

Parameter Estimates

Equation

R Square

dfl

df2

Sig.

Constant

bl

Linear

.596

1.474
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-38870815.333

27971.000

The independent variable is year.
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Min=(wll*pl11/20000+ull*nl1/20000)
+(wl2*p12/20000+ul2*nl12/20000)
+(wl3*p13/20000+ul3*nl13/20000)
(u21*n21/.000436)
(u22*n22/.000653)
(u23*n23/.000953)
(w31*p31/.02)
(w32*p32/.02)
(w33*p33/.02)
(udl1*ndl1/2.37)
(ud2*nd2/4.57)
(u43*n43/6.01)
(w51*p51/.05+u51*n51/.07)
(w52*p52/.05+u52*n52/.07)
(w53*p53/.05+u53*n53/.07)
(u6*n6/9000) ;

+ 4+ + o+

-89253-(583183.3-90000*m-.17*x11-.15*x31-.16*x41) *(.14064) -
(450000000+1000*%21) *.000467+x114+x21+x31+x41-90000*m-p11<=100000;

-89253-(583183.3-90000*m-.17*x11-.15*x31-.16*x41)*(.140064) -
(450000000+1000*x21) *.000467+x11+x21+x31+x41-90000*m+nl11>=80000;
k11+4n11/20000+p11/20000=1;

-89253-(583183.3-90000*m-.17*x11-.15*x31-.16*x41)* (.14064) -
(450000000+1000*x21) *.000467+x11+x21+x31+x41-90000*m
+640000-(663838.8+20000*m-.18*x12-.16*x32-.17*x42)* (.16584) -
((450000000+1000#%x%21)+1000*x22)*.000467-700000+x12+x22+x32+x42+20000*m~
pl2<=130000;

-89253-(583183.3-90000*m-.17*x11-.15*x31-.16*x41)*(.14064) -
(450000000+1000*%21) *.000467+x11+x21+x31+x41-90000*m
+640000-(663838.8+20000*m-.18*x12-.16*x32-.17*x42)*(.16584) -
((450000000+1000*%21)+1000*%x22) *.000467~-
700000+x12+x22+x32+x42+20000*m+n12>=110000;
k12+n12/20000+p12/20000=1;

-89253-(583183.3-90000*m-.17*x11-.15*x31-.16*x41) *(.14064) -
(450000000+1000*%21) *.000467+x11+x21+x31+x41-90000*m
+640000-(663838.8+20000*m-.18*x12-.16*x32-.17*x42)*(.16584) -
((450000000+1000*x21)+1000*x22) *.000467-700000+x12+x22+x32+x42+20000*m
+740000-(754478.3+422000*m-.20*x13-.18*x33-.19*x43) *(.17336) -
(((450000000+1000*%21)+1000*x22)+1000*x23) *.000467-
700000+x134x23+x33+x43+22000*m-pl3<=160000;

YYY



Lingo 138l s 5 > 9,51sles

-89253-(583183.3-90000*m-.17*x11-.15*x31-.16*x41)*(.14064) -
(450000000+1000*x21)*.000467+x11+x214+x31+x41-90000*m
+640000-(663838.8+20000*m-.18*x12-.16*x32-.17*x42)*(.16584) -
((4500000004+41000*%x21)+1000*%22)*.000467-700000+x12+x22+x32+x42+20000*m
+740000-(754478.3+22000*m-.20*x13-.18*x33-.19*x43)*(.17336) -
(((450000000+41000*%21)+1000*x22)+1000*x23)*.000467-
700000+x13+x23+x33+x43+22000*m+n13>=140000;

k13+n13/20000+4p13/20000=1;

((629619.3+18733-75153-.17*x11-.15*x31~-.16*x41-90000*m) * (1-.14064)-7371)/
(45000000041000*x21) +n21>=.0009;

k21+n21/.000436=1;
((720258.8+18733-75153-.18*x12-.16*x32-.17*x42+20000*m) * (1-.16584))/
((450000000+1000*%21)+1000*x22) +n22>=.0011;

k22+n22/.000653=1;
((810898.3+18733-75153-.20*%x13-.18*x33-.19*x43+22000%*m) * (1-.17336))/
((450000000+1000*%21)+(1000*x22)+1000*x23)+n23>=.0013;

k23+n23/.000953=1;

(.17*x11+.32*x21+.15*x31+.16*x41)/ (x11+x21+x31+x41) -p31<=.17;
k31+4p31/.02=1;
(.18*x12+.38*x22+.16*x32+.17*x42) / (x12+x22+x32+x42) -p32<=.20;
k32+p32/.02=1;
(.20*x13+.40*x23+.18*x33+.19*x43) / (x13+x23+x33+x43) -p33<=.20;
k33+p33/.02=1;

(629619.3-90000%*m) / (65169+ .17*x11+.15*x31+.16*x41)+n4l>=5.72;
k41+nd41/2.37=1;

(720258.8+20000*m) / ( 65169+.18*x12+.16*x32+.17*x42)+n42>=8.77;
k42+nd2/4.57=1;
(810898.3+22000%*m) / (65169+.20*x13+.18*x33+.19*x43)+n43>=10;
k43+n43/6.01=1;

(840505+1.17*x11 +1.15*x31 +1.16*x41)/ (2215047+1.17*x11 +1.15*x31
+1.16*x41+x21)-p51<=.50;
(840505+1.17*x11 +1.15*x31 +1.16*x41)/ (2215047+1.17*x11 +1.15*x31
+1.16*x41+x21)+n51>=.45;

k51+n51/.05+p51/.07=1;

(840505+1.18*x12 +1.16*x32 +1.17*x42)/ (2215047+1.18*x12 +1.16*x32
+1.17*x42+x22) -p52<=.45;

(840505+1.18*x12 +1.16*x32 +1.17*x42)/ (2215047+1.18*x12 +1.16*x32
+1.17*x42+x22)+n52>=.40;
k52+n52/.05+p52/.07=1;

(840505+1.2*x13+1.8*x33+1.9*x43)/ (2215047+1.2*x13+1.8*x33+1.9*x43 +x23) -
p53<=.50;

(840505+1.2*x13+1.8*x33+1.9*x43)/ (2215047+1.2*x13+1.8*x33+1.9*x43
+x23)+n53>=.45;

k53+n53/.05+p53/.07=1;

YYY
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9000*m+n6>=9000;

k6+n6/9000=1;

@bnd (0,x11,500000) ; Rbnd (0,x12,550000) ; @bnd (0, x13,600000) ;
@bnd (0,x21,300000) ; @bnd (0,x22,400000) ; @bnd (0,x23,500000) ;
@bnd (0,x31,50000) ; @bnd (0, x32,70000) ; @bnd (0,x33,90000) ;
@bnd (0,x41,100000) ; Rbnd (0, x42,150000) ; @bnd (0, x43,200000) ;
m* (m-1)=0;

nll>=0;
pll>=0;
nl2>=0;
pl2>=0;
nl3>=0;
pl3>=0;
n21>=0;
n22>=0;
n23>=0;
p31>=0;
p32>=0;
p33>=0;
n41>=0;
n42>=0;
n43>=0;
p51>=0;
p52>=0;
p53>=0;
n51>=0;
nb52>=0;
n53>=0;
no>=0;

k11>=0;
k12>=0;
k13>=0;
k21>=0;
k22>=0;
k23>=0;
k31>=0;
k32>=0;
k33>=0;
k41>=0;
k42>=0;
k43>=0;
k51>=0;
k52>=0;
k53>=0;
k6>=0;

wll=.11;ull=.11;wl2=.11;ul2=.11;wl3=.11;ul3=.11;u2l=.11;u22=.11;u23=.11;w31l=.

027;w32=.027;w33=.027;ud41=.013;u42=.013;ud43=.013;w51=.046;u51=.046;w52=.046;u
52=.046;w53=.046;u53=.046;u6=.074;

YY¢
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Local optimal solution found.

638 Sloyl 30y aoliy Jow gl

Objective wvalue: 0.1703608

Infeasibilities: 0.000000

Total solver iterations: 57

Elapsed runtime seconds: 1.84

Model Class: NLP

Total variables: 51

Nonlinear variables: 13

Integer variables: 0

Total constraints: 78

Nonlinear constraints: 16

Total nonzeros: 242

Nonlinear nonzeros: 67

Variable Value Reduced Cost

Wll 0.1100000 0.000000
P11 0.000000 0.5452709E-05
Ull 0.1100000 0.000000
N1l 0.000000 0.5500000E-05
W12 0.1100000 0.000000
P12 0.000000 0.5500000E-05
Ul2 0.1100000 0.000000
N12 0.000000 0.5254866E-05
W13 0.1100000 0.000000
P13 0.000000 0.5500000E-05
Ul3 0.1100000 0.000000
N13 0.000000 0.5440389E-05
U2l 0.1100000 0.000000
N21 0.000000 252.2936
U22 0.1100000 0.000000
N22 0.6915017E-04 0.000000
U23 0.1100000 0.000000
N23 0.1886105E-03 0.000000
W31 0.2700000E-01 0.000000
P31 0.000000 1.350000
W32 0.2700000E-01 0.000000
P32 0.000000 1.350000
W33 0.2700000E-01 0.000000
P33 0.000000 1.350000
U4l 0.1300000E-01 0.000000
N41 1.544023 0.000000
U422 0.1300000E-01 0.000000
N42 3.605234 0.000000
U443 0.1300000E-01 0.000000
N43 3.749973 0.000000
W51 0.4600000E-01 0.000000
P51 0.4245113E-02 0.000000

\Yo
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U51
N51
w52
P52
U52
N52
W53
P53
U5s3
N53

Ue6

N6

X11
X31
X41
X21
K11
X12
X32
X42
X22
K12
X13
X33
X43
X23
K13
K21
K22
K23
K31
K32
K33
K41
K42
K43
K51
K52
K53

K6

Row

O J oy U b w N

=
[@3Ne}

11
12

YY1

0.4600000E-01
0.000000
0.4600000E-01
0.3500001E-01
0.4600000E-01
0.000000
0.4600000E-01
0.000000
0.4600000E-01
0.000000
0.7400000E-01
9000.000
0.000000
320455.2
50000.00
100000.0
0.000000
1.000000
159396.5
70000.00
150000.0
0.000000
1.000000
95984.53
90000.00
134398.5
0.000000
1.000000
1.000000
0.8941039
0.8020876
1.000000
1.000000
1.000000
.3485136
.2111086
.3760445
.9393555
.4999999
1.000000
0.000000

O O O oo

Slack or Surplus
0.1703608
0.000000
20000.00
0.000000
20000.00
0.000000
0.000000
20000.00
0.000000
0.000000
0.8047006E-05
0.000000

(@]

0.000000
0.6571429
0.000000
0.000000
0.000000
0.6571429
0.000000
0.8999995
0.000000
0.6571429
0.000000
0.000000
0.000000
0.000000

.8104633E-08
.4052317E-08
.2362581E-06

0.000000
0.000000

.1130360E-07
.5651799E-08
.6851945E-07

0.000000
0.000000

.3137444E-08

0.000000

.9973690E-07

0.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

O OO OO0 OO OOoooo

Dual Price
-1.000000

.4729141E-07

0.000000
0.000000
0.000000

.2451340E-06

0.000000
0.000000

.5961143E-07

0.000000
0.000000
0.000000
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13 0.000000 -168.4533
14 0.000000 0.000000
15 0.000000 -115.4250
16 0.000000 0.000000
17 0.9159510E-02 0.000000
18 0.000000 0.000000
19 0.3799763E-01 0.000000
20 0.000000 0.000000
21 0.1110773E-01 0.000000
22 0.000000 0.000000
23 0.000000 0.5485232E-02
24 0.000000 0.000000
25 0.000000 0.2844639E-02
26 0.000000 0.000000
27 0.000000 0.2163062E-02
28 0.000000 0.000000
29 0.000000 0.9200000
30 0.5424511E-01 0.000000
31 0.000000 0.000000
32 0.000000 0.9200000
33 0.8500001E-01 0.000000
34 0.000000 0.000000
35 0.000000 0.2000051E-01
36 0.5000000E-01 0.000000
37 0.000000 0.000000
38 0.000000 0.8222222E-05
39 0.000000 0.000000
40 0.000000 0.6445977E-01
41 0.000000 0.000000
42 0.000000 0.000000
43 0.000000 0.000000
44 0.000000 0.000000
45 0.000000 0.000000
46 0.000000 0.000000
47 0.000000 0.000000
48 0.6915017E-04 0.000000
49 0.1886105E-03 0.000000
50 0.000000 0.000000
51 0.000000 0.000000
52 0.000000 0.000000
53 1.544023 0.000000
54 3.605234 0.000000
55 3.749973 0.000000
56 0.4245113E-02 0.000000
57 0.3500001E-01 0.000000
58 0.000000 0.000000
59 0.000000 0.000000
60 0.000000 0.000000
61 0.000000 0.000000
62 9000.000 0.000000
63 1.000000 0.000000
64 1.000000 0.000000
65 1.000000 0.000000
66 1.000000 0.000000
67 0.8941039 0.000000
68 0.8020876 0.000000

YV
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69 1.000000 0.000000
70 1.000000 0.000000
71 1.000000 0.000000
72 0.3485136 0.000000
73 0.2111086 0.000000
74 0.3760445 0.000000
75 0.9393555 0.000000
76 0.4999999 0.000000
77 1.000000 0.000000
78 0.000000 0.000000
79 0.000000 0.000000
80 0.000000 0.000000
81 0.000000 0.000000
82 0.000000 0.000000
83 0.000000 0.000000
84 0.000000 0.000000
85 0.000000 0.000000
86 0.000000 -0.1058961
87 0.000000 -0.1979124
88 0.000000 0.000000
89 0.000000 0.000000
90 0.000000 0.000000
91 0.000000 -0.6514864
92 0.000000 -0.7888914
93 0.000000 -0.6239555
94 0.000000 0.8490227E-01
95 0.000000 0.000000
96 0.000000 -0.7000001
97 0.000000 0.000000
98 0.000000 0.000000
99 0.000000 0.000000
100 0.000000 -1.000000

[iNgo 4o o 3,15 Jgoxo GP Juwo

Min=(wll*pll+ull*nll)
+(wl2*pl2+ul2*nl2)

wl3*pl3+ul3*nl3)

u2l*n2l)

uz22*n22

u23*n23

w33*p33

udl*n4l

ud2*n4d?2

ud3*n4d3)
w51*p51+u51*n51)
w52*p52+ub52*n52)
w53*p53+u53*n53)
u6*no)

+(
(
( )
( )
( )
(Ww32*p32)
( )
( )
( )
(
(
(
(
(

T T T T T T e e
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-89253-(583183.3-90000*m-.17*x11-.15*x31-.16*x41) *(.14064) -
(450000000+1000*%21) *.000467+x11+x21+x31+x41-90000*m+nl11-pl11=92788;

-89253-(583183.3-90000*m—.17*x11-.15%x31-.16%*x41)* (.14064) -
(450000000+1000%%21) *.000467+x11+x21+x31+x41-90000*m

+640000- (663838.8+20000*m-.18*%x12-.16%x32-.17*x42) * (.16584) -
((450000000+1000%x21)+1000%%22) *.000467-700000+x12+x22+x32+x42+20000*m+n12-
pl2=120759;

-89253-(583183.3-90000*m-.17*x11-.15*x31-.16*x41) *(.14064) -
(450000000+1000*%21) *.000467+x11+x21+x31+x41-90000*m
+640000-(663838.8+20000*m-.18*x12-.16*x32-.17*x42)*(.16584) -
((450000000+1000#*x%21)+1000*x22) *.000467-700000+x12+x22+x32+x42+20000*m
+740000-(754478.3+422000*m-.20*x13-.18*x33-.19*x43) *(.17336) -
(((450000000+1000*%21)+1000*x22)+1000*x23) *.000467-
700000+x13+x23+x33+x43+22000*m+nl13-p13=148730;

((629619.3+18733-75153-.17*x11-.15*x31-.16*x41-90000*m) * (1-.14064)-7371) -
.005* (45000000041000*x21)+n21=0;

((720258.8+18733-75153-.18*x12-.16*x32-.17*x42+20000*m) * (1-.16584))-.005%
((450000000+1000*%21)+1000*x22)+n22=0;

((810898.3+418733-75153-.20*x13-.18*x33-.19*x43+22000*m) * (1-.17336))-.005*
((450000000+1000*%21)+(1000*x22)+1000*x23)+n23=0;
(.17*x11+.32*x21+.15*x31+.16*x41)-.14* (x11+x21+x31+x41) -p31=0;
(.18*x12+.38*x22+.16*x32+.17*x42)-.14* (x12+x22+x32+x42)-p32=0;

(.20*x13+.40*%x23+.18*x33+.19*x43) -.14* (x13+x23+x33+x43) -p33=0;

(629619.3-90000*m) -15* (65169+ .17*x11+.15*x31+.16*x41)+n41=0;
(720258.8420000*m) —=15* ( 65169+.18*x12+.16*x32+.17*x42)+n42=0;
(810898.3+22000*m) -15* (65169+.20*x13+.18*x33+.19*x43) +n43=0;
(840505+1.17*x11 +1.15*x31 +1.16*x41)-.475*(2215047+1.17*x11 +1.15*x31
+1.16*x41+x21)+n51-p51=0;

(840505+1.18*x12 +1.16*x32 +1.17*x42)-.425*(2215047+1.18*x12 +1.16*x32
+1.17*x42+x22)+n52-p52=0;

(840505+1.2*x13+41.8*x33+1.9*x43)-.475* (2215047+1.2*x13+1.8*x33+1.9*x43

+x23)+n53-p53=0;

9000*m+n6=10000;

yY4
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@bnd (0,x11,500000) ; @nd (0, x12,550000) ; @bnd (0, x13,600000) ;
@bnd (0,x21,300000) ; @bnd (0, x22,400000) ; @bnd (0, x23,500000) ;
@bnd (0,x31,50000) ; @bnd (0, x32,70000) ; Rbnd (0, x33,90000) ;
Qbnd (0,x41,100000) ; Rbnd (0,x42,150000) ; Rbnd (0, x43,200000) ;
m* (m-1)=0;

nll>=0;
pll>=0;
nl2>=0;
pl2>=0;
nl3>=0;
pl3>=0;
n21>=0;
n22>=0;
n23>=0;
p31>=0;
p32>=0;
p33>=0;
n41>=0;
n42>=0;
n43>=0;
p51>=0;
p52>=0;
p53>=0;
n51>=0;
n52>=0;
n53>=0;
n6>=0;

wll=.11;ull=.11;wl2=.11;ul2=.11;wl3=.11;ul3=.11;u2l=.11;u22=.11;u23=.11;w31=.
027;w32=.027;w33=.027;u41=.013;u42=.013;u43=.013;w51=.046;ub51=.046,;w52=.046;u
52=.046;w53=.046;u53=.046;u6=.074;

Sooxo GP Juw 51 1INQYO azus

Global optimal solution found.

Objective wvalue: 642392.2
Objective bound: 642392.2
Infeasibilities: 0.2299203E-08
Extended solver steps: 1
Total solver iterations: 43
Elapsed runtime seconds: 1.43
Model Class: QP
Total variables: 35

Nonlinear variables: 1

VY.
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Integer variables:

Total constraints:
Nonlinear constraints:

Total nonzeros:
Nonlinear nonzeros:

Variable
Wll
P11
Ull
N1l
W12
P12
Ul2
N12
W13
P13
Ul3
N13
U21
N21
U22
N22
U23
N23
W31
P31
W32
P32
W33
P33
U4l
N41
Uu4d?2
N42
U43
N43
W51
P51
U51
N51
W52
P52
U52
N52
W53
P53
U53
N53

U6
N6
M

A

Value
0.1100000
0.000000
0.1100000
0.000000
0.1100000
0.000000
0.1100000
0.000000
0.1100000
0.000000
0.1100000
0.000000
0.1100000
1830768.
0.1100000
1753419.
0.1100000
1678302.
0.2700000E-01
11902.35
0.2700000E-01
12973.86
0.2700000E-01
18363.93
0.1300000E-01
1499615.
0.1300000E-01
1285262.
0.1300000E-01
1109928.
0.4600000E-01
71958.23
0.4600000E-01
0.000000
0.4600000E-01
166703.0
0.4600000E-01
0.000000
0.4600000E-01
0.000000
0.4600000E-01
0.000000
0.7400000E-01
10000.00
0.000000

Reduced Cost
0.000000
0.1049823
0.000000
0.1150177
0.000000
0.1230009
0.000000
0.9699909E-01
0.000000
0.1784743
0.000000
0.4152567E-01
0.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
0.000000
0.9200000E-01
0.000000
0.000000
0.000000
0.9200000E-01
0.000000
0.2688510E-01
0.000000
0.6511490E-01
0.000000
0.000000
0.000000

oNolololeolNoNoNolNolNoBolololelolNolNolNolNo)
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X11
X31
X41
X21
X12
X32
X42
X22
X13
X33
X43
X23

Row

O J o U WK

BB WWWWWWWWWWNRNNNNNNMNNNNONNNNR PR PR R e
P OWW-JNUT B WNRFROW®O®-JIANUTOBDWNROW®O-JOU N WN R O W

Y Y'Y

313411.6
50000.00
100000.0
0.000000
176846.6
70000.00
150000.0
0.000000
282165.9
35849.55
0.000000
0.000000

Slack or Surplus
642392.2
-0.2299203E-08
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
0.000000
1830768.
17534109.
1678302.
11902.35
12973.86
18363.93
1499615.
1285262.
1109928.
71958.23
166703.0
0.000000
0.000000
0.000000
0.000000
10000.00
0.000000

oleololoNeolNoNoNoNoNololololololNolNolNolollole]

(@]

O OO OO0 Ooo oo

0.000000

.6598532E-02
.3299266E-02

1.662285
0.000000

.6533915E-02
.3266957E-02

1.075481
0.000000
0.000000

.4014129E-02

0.5114436

Dual Price
-1.000000

.5017710E-02
.1300091E-01
.6847433E-01

-0.1100000
-0.1100000
-0.1100000

.2700000E-01
.2700000E-01
.2700000E-01
.1300000E-01
.1300000E-01
.1300000E-01
.4600000E-01
.4600000E-01
.1911490E-01
.7400000E-01

7938.904
0.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
0.2631364
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42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62

VY'Y

oNeoNoNolololololoNoNoNololololNelelNolNolNolNo]

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.2631364
.2631364
.2631364
.2631364
.2631364
-1830768.
-1753419.
-1678302.
-11902.08
-12973.60
-18363.67
-1499615.
-1285262.
-1109928.
-71957.97
0.2631364
-166702.7
0.2631364
0.2631364
0.2631364
-9999.737
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Abstract

The main purpose of this research is to offer a method to predict the
appropriate financing of a firm over multi-period, using a mathematical
model.For this purpose, given the company's multiple goals that are
mutually connected with the issue of financing, the problem is modeled by
using fuzzy goal programming technique to solve the problem.weighted
goal programming is employed in this study.To determine the weights of
the objectives , fuzzy analytic hierarchy process is used. Techniques used in
this research can be applied to any company, especially joint-stock
companies.However,to illustrate the model,we use it for financing
Shahroud Cement Factory over three periods with respect to prior fiscal
years,in a case study. The main data have been extracted from the last 5
years of the company financial statements and the related explanatory
notes.To predict some parameters,we used SPSS.22 software  for
calculating linear regression and Lingo.14 software to analyse the model. In

the end, the results and recommendations for future research are discussed.

Key words: Mathematical model, Financing, Optimization, Fuzzy theory, Fuzzy Goal
Programming, Fuzzy Analytic Hierarchy Process.
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