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2260 1694 715 2900 8225 11390 07
2080 2810 180 5775 4150 17860 08
5160 2380 720 10700 8850 25190 09
780 4654 750 9350 3575 8010 10
11990 2640 30 21350 11800 18850 11
8720 10342 150 2750 3200 28760 12
1440 17620 1050 7500 2775 30860 | 2014-01
4360 3300 90 11250 9475 3150 02
7545 4400 180 3950 2650 27560 03
4020 3170 30 2150 3475 10140 04
5565 3310 210 2835 4000 9120 05
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:TONIC & 51 3 Lall 87158l <y 24 —1

O Equation: UNTITLED Workfile: UNTITLED: :Untitled\ |- ||0JE3
['-.-'iew][Pru:uc][OI:uject] [Print][Name][Freeze] [Estimate][Fu:-recast][Stats][Resids]

DependentVariable: DYEFT

hethod: Least Squares

Diate: 10702814 Time: 12:00

Sample (adjustedy; 150872007 1202872008
Included ohservations: 104 after adjustments
Comvergence achieved after 8 iterations

ha Backeast 1/0152007

“ariahle Coefficient Std. Error t-Statistic Prob.

MAETY -0. 737049 Q066701 -11.04965 n.oooo
R-squared 0.339785 Mean dependentwar 1352692
Adjusted R-squared 0.339785 5.0 dependentwvar 3670.891
S.E. of regression 2982 6499  Akaike info criterion 18.84861
Sum sgquared resid 9 16E+02 SchwarZ criterion 18.87404
Log likelihood -8791279  Hannhan-GQuinn criter, 18.858491
Durhin-YWatson stat 1.962817
Inverted MA Roots !

:TONIC as sl 8 Lall Jaslt oy 4y =2

) Equation: UNTITLED Workfile: UNTITLED: :Untitledy. |- |(0J[
[".l'iEW][F'rDE][ObjEEt] [Print][Name][Freeze] [Estimate][F-:ureu:ast][Stats][Resids]

Dependent Yariable: YEAT

Method: Least Squares

Date: 1000814 Time: 12:05

Sample (adjusted): 1/0872007 1 22952008
Included ohserations: 104 after adjustments
Convergence achieved after 12 iterations

A Backcast 1/0172007

Variable Coefficient Std. Error t-Statistic Frob.
AR 1.006618 00019453 516.3944 0.0000
AT -0.975502 0.012000 -81.288645 0.0000
R-squared 0148818 Mean dependent var 31895712
Adjusted R-squared 0140473 S.0D. dependent var 1627 524
S.E. of regression 1508.888 Akaike info criterion 17 489518
Sum sguared resid 2.32E+08 Schwarz criterion 17.94603
Log likelihood -907.7492  Hannan-Guinn criter. 1751478
Durhin-Yatson stat 1.845424
Inverted AR Roots 1.01

e —————————————
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1Al Sty 45l 3 Lall Jlalt 0y 24y -3

O Equation: UNTITLED  Workfile: UNTITLED: :Untitled\ |~ (03[
['u'iew][F‘ru:u:][OI:uject] [F‘rint][Name][Freeze] [Estimate][Fnrecast][Stats][Resids]

DependentYariahle: DYEAS

hethod: Least Squares

Date: 10/08M4 Time: 12:12

Sample: 17012007 12/2972008
Included observations: 104
Convergence achieved after 6 iterations
hA Backeast 1202502006

Yariahle Coefficient Std. Error t-Statistic Frak.
EITR -0.688450 00714812 -9.627114 0.ooo0
R-squared D2667TT  Mean dependent war 1232667
Adjusted R-squared N26677T 5.0 dependent var JEA0.473
S.E. of regression 325801 Akaike info criterion 18.84224
Sum squared resid 1.02E+09 Schwarz criterion 18.867452
Log likelihood -993.4680 Hannan-Guinn criter. 18.852449
Durbin-Yatson stat 1.834534
Imverted WA Roots B9

ATLAS Chimie & ;& Ok o313 T 1(2-2) gl
:Oy,\.-d‘ -1

) Equation: UNTITLED  Workfile: UNTITLED: :Untitled\ |~ (00|
['u'iew][Prn:n:][OI:-ject] [Print][r'-.lame][Freeze] [Estimate][Fn:nrecast][Stats][Resids]

DependentVariable: SAVOR_SA

Method: Least Squares

Date: 10/08M4 Time: 12:149

Sample (adjusted); 2007M0O4 2010M1 2
Included ohservations: 45 after adjustments
Convergence achieved after 3 iterations

Yariable Coefficient Std. Errar t-Statistic Prah.

AR 1.008327 0012729 7921486 0.ooon
R-squared 0.734838 Mean dependent var 198079.7
Adjusted R-squared 0.784838 5.D. dependent var JRE18.83
S.E. of regression 17073.62  Akaike info criterian 223510
Sum sguared resid 1.28E+10  Schwarz criterion 2239116
Log likelihood -501.8978  Hannan-Quinn criter. 2236598
Durhin-WWatzon stat 1.877248
Irverted AR Roots 1.01

Estimated AR process is nonstationary
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O Equation: UNTITLED Workfile: UNTITLED: :Untitled\ |~ (01|

['-.-'iew][Prn:nc][Dhject] [Print][Name][Freeze] [Estimate][Fn:-recast][Stats][Resids]

Dependent Yariahle: DGLYCECYS

Method: Least Squares

Date: 1010814 Time: 12:33

Sample (adjusted); 2007M0O4 2010M11
Included ohservations: 44 after adjustments
Comvergence achieved after 20 iterations
MA Backeast 2007M02 2007003

Wariahle Coefficient Std. Error tStatistic Frob.

AR -0.452115 0120067  -3.7ES535 0.0005

(MR 0.800254 0.040097 19.85818 Q.oooo0

hd 22 0.873350 0.016525 53.80258 Q.oooo0
R-squared 0.274394 Mean dependent var 37818994
Adjusted R-squared 0.238899 5.0 dependent war B6A. 7053
5 .E. of regression TAR.0742  Akaike info criterion 16.1558490
Sum squared resid 234374874 Schwarz criterion 16.28154
Log likelihood -352.817T8  Hannan-Guinn criter, 16.20602
Durbin-Yatzon stat 1196736

O Equation: UNTITLED  Workfile: UNTITLED: :Untitled\ |- (01|
['-.-'iew][Pru:uc][Dbject] [F'rint][Name][Freeze] [Estimate][Fu:ureu:ast][Stats][Resids]

Dependent Yariable: HUILECYS

Method: Least Squares

Date: 1010814 Time: 12:40

Sample (adjusted): 2007wMO5 2010m12
Included ohservations: 44 after adjustments
Comvergence achieved after 23 iterations
mA Backecast 2007M04

Yariahle Coefficient Std. Error tStatistic Frob.

AR 1.771258 Q.030252 a8.55062 0.0000

AR -0.771602 0.030407  -25.37605 Q.oooo0

(RN -0.879126 0013415 -72.98733 Q.oooo0

R-squared 0.951272 Mean dependent var 1416774

Adjusted R-squared 0.94884945 5.0 dependentwar 15567 63

S .E. of regression 3519289  Akaike info criterian 19.23565

Sum squared resid A.03E+083  Schwarz criterion 19.35730

Log likelihood -420.1843  Hannan-Guinn criter, 19.28076
Durbin-Yatzon stat 1.726631
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HYPRO & & Slags 2ot gl 23U 1(3-2) gl

O Equation: UNTITLED  Workfile: UNTITLED: :Untitle d\

Juby b -1

=)

['-.-'iew][Pru:uc][Dbject] [Print][Name][Freeze] [Estimate][Fnrecast][Stats][Resids]

DependentYariable: CH
Method: Least Squares
Date: 170814 Time: 12:46

mA Backcast 201 1M01

Sample fadjusted): 201 1WM02 2014M05
Included ohservations: 40 after adjustments
Comvergence achieved after 16 iterations

Wariahle Coefficient Std. Error t-Statistic Frob.

AR 1.002428 0.00877 11428749 0.00on

(T -0.855374 0.045281 -21.08875 n.ooo0o

R-squared -0.047702  Mean dependent var 15459.24

Adjusted R-squared -0.075273 8.0 dependentwar a02v.aa4

S.E. of regression 8324232 Akaike info criterion 2084044

Sum squared resid 2B3E+09 Schwarz criterian 21.02438

Log likelihood -416.8087  Hannan-Guinn criter. 2097097
Durbin-Watson stat 1.4636450

CJ Equation: UNTITLED  Workfile: UNTITLED: :Untitle d\

£ 100 i -2
=)

['u'iew][Pru:-c][DI:nject] [F'rint][Name][Freeze] [Estimate][Fn:nrecast][Stats][Resids]

DependentVariahle: C1_5A
mMethod: Least Squares
Date: 1050814 Time: 12:480

Sample (adjusted); 201 1M0O6 201 4M05

Included observations: 36 after adjustments
Convergence achieved after 14 iterations

MA Backeast 2011m045

Wariahle Coefficient Std. Error t-Statistic Frob.

AR 0982774 0.030020 32.73698 0.0000

(MR -0.6770496 0137904 -4.9094907 Q.oooo0

R-soquared 0.213588 Mean dependent var 11058629

Adjusted R-squared 0190459 5.0, dependent war FE22.259

S .E. of regression A138.295  Akaike info criterion 20.33643

Sum squared resid 1.28E+09  Schwarz criterion 2042441

Laog likelihood -364.0558  Hannan-Qudinn criter. 2036714
Durbin-Watzon stat 21720845
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£50 ol -3

O Equation: UNTITLED  Workfile: UNTITLED::Untitled\ |~ /(00|
['u'iew][F‘r-:u:][OI:uject] [Print][Name][Freeze] [Estimate][Fu:urecast][Stats][Resids]

DependentWariable: OTC2

Method: Least Squares

Date: 10/08M4 Time: 12:47

Sample: 2011612 2014M0%

Included observations: 30
Convergence achieved after 3 iterations
MA Backeast 2011M10 201 1M11

Yariable Coefficient Std. Errar t-Statistic Proh.
A2 -0.945417 0.016134  -58.459680 0.0000
R-squared 0519454 Mean dependentvar -130.9222
Adjusted R-sguared 0519454 5.0 dependentwar aaay.018
S.E. of regression B139.814  Akaike info criterion 20314874
Sum squared resid 1.08E+09 Schwarz criterion 20.362445
Log likelihood -3A03.7361  Hannan-2uing criter. 20.33063
Durhin-Watson stat 1.985012

148y 1 sy —4

O Equation: UNTITLED  Workfile: UNTITLED: :Untitled\ |~ (01|
'-.-'iew][F‘rl:u:][Ol:uject] [Print][Name][Freeze] [Estimate][Fl:urecast][Stats][Resids]

Dependent Wariable: P

Method: Least Squares

Date: 10/08M1 4 Time: 22:08

Sample (adjusted); 2011M05 2071 4M045
Included ohservations: 37 after adjustments
Convergence achieved after 66 iterations
MA Backeast 2011002 2011004

Yariahle Coefficient Std. Error tStatistic Frob.

AR 0.864839 0022444 38.53264 0.oo00

b3 -0.892280 0O07y¥329 -12.831494 0.oo00

R-squared 0.331295  Mean dependent var 951.7297

Adjusted R-squared 0.312189 5.0 dependent var 792 6014

S E. of regression BET.3390  Akaike info criterion 15.86682

Sum squared resid 158123308 Schwarz criterion 15853349

Log likelihood -291.5361  Hannan-G2uinn criter. 15.897451
Dwurhin-YWatsaon stat 1.636311
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O Equation: UNTITLED Workfile: UNTITLED: :Untitled\

(=]

['-.-'iew][Prn:nc][Dhject] [Print][Name][Freeze] [Estimate][Fn:-recast][Stats][Resids]

Dependent Yariable: PH
Method: Least Squares
Drate: 1000814 Time: 13:04

mA Backcast 201 1M01

Sample (adjusted): 201102 201 4M05
Included observations: 40 after adjustments
Comvergence achieved after 14 iterations

Wariahle Coefficient Std. Error tStatistic Frob.

AR 0.8991168 0.009407 1053624 Q.oooo0

(T -0.872563 0.028985  -33.55455 Q.oooo0

R-squared -0.010756  Mean dependent war 6545650

Adjusted R-squared -0.037355 5.0, dependentwar 4591.156

S.E. of regression 4676122 Akaike info criterion 19.78703

Sum squared resid 3.31E+03  Schwarz criterion 1987148

Laog likelihood -393.7407  Hanhnan-Quinn criter. 19.81756
Durbin-Watzon stat 1.865564

O Equation: UNTITLED Workfile: UNTITLED: :Untitle d\

i)y Cislse —0

=J2)

['-.-'iew][F‘r-:uc][OI:uject] [F‘rint][Name][Freeze] [Estimate][Fu:urecast][Stats][Resids]

Dependent Wariable: SERW_SA
Method: Least Squares
Date: 1050814 Time: 13:07

Sample (adjusted): 2011M02 20714M045

Included ohserations: 40 after adjustments
Convergence achieved after 10 iterations

hA Backcast 207 1m01

Variable Coefficient Std. Error tStatistic Prob.

AR 0984263 0.0130451 7541911 0.0o0oo0

MALT) -0.874857 0022324  -43.66T78T 0.0o0oo0

R-squared 0.020743 Mean dependent var 124956.28

Adjusted R-sguared -0.005027 5.0 dependent var 12717.89

S.E. of regression 12749.91  Akaike info criterion 21.79308

Sum squared resid B18E+09  Schwarz criterion 21.87742

Laog likelihood -433.8616 Hannan-Quinn criter. 21.823681
Durbin-Watzon stat 1727474
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U O Sl il el K8 oL miwdl Bl idS i3 gl
:Lindo6.1

RIO & p& o2l JI 73 et (1-3) 3l
min p1+4n2+2n3

st

2i11+2i12+2i13+2i14+2i21+2i22+2i23+2i24+2i31+2i32+2i33+2i34+41.04x11+41.04x12+41.04x13+41.
04x14+30.97x21+30.97x22+30.97x23+30.97x24+28.1x31+28.1x32+28.1x33+28.1x34+0.38f11+0.38f1
2+0.38f13+0.38f14+0.044f21+0.044f22+0.044f23+0.044f24+0.6f31+0.6f32+0.6f33+0.6f34+0.6f41+0.
6f42+0.6f43+0.6f44+0.17f51+0.17f52+0.17f53+0.17f54+0.58d11+0.58d12+0.58d13+0.58d14+0.58d2
1+0.58d22+0.58d23+0.58d24+0.58d31+0.58d32+0.58d33+0.58d34+n1-p1=3 296232

8.38d11+8.38d12+8.38d13+8.38d14+6.45d21+6.45d22+6.45d23+6.45d24+5.32d31+5.32d32+5.32d3
3+5.32d34+n2-p2=567236.8

16d11+16d12+16d13+16d14+14d21+14d22+14d23+14d24+12d31+12d32+12d33+12d34+n3-
p3=1192419

x11-d11-112=0
112+x12-d12-113=0
113+x13-d13-114=0
114+x14-d14=0
x21-d21-122=0
122+x22-d22-123=0
123+x23-d23-124=0
124+x24-d24=0
x31-d31-132=0
132+x32-d32-133=0
133+x33-d33-134=0
134+x34-d34=0
x11>=5000

112+x12>=5000
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113+x13>=5000

114+x14>=5000

x11<=11177

112+x12<=11177

113+x13<=11177

114+x14<=11177

x21>=2000

122+x22>=2000

123+x23>=2000

124+x24>=2000

121+x21<=4164

122+x22<=4193

123+x23<=4222

124+x24<=4252

x31>=9000

132+x32>=9000

133+x33>=9000

134+x34>=9000

x31<=17459

132+x32<=17459

133+x33<=17459

134+x34<=17459

x11+x21+x31<=27600

x12+x22+4x32<=27600

x13+x23+4+x33<=27600

x14+x24+4+x34<=27600

0.124x11+0.098%x21+0.085x31<=2160
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0.124x12+0.098x22+0.085x32<=2160

0.124x13+0.098x23+0.085x33<=2160

0.124x14+0.098x24+0.085x34<=2160

34.78x11+34.78x21+34.78x31-f11=0

39.13x11+39.13x21+39.13x31-f21=0

1.086x11+1.086x21+1.086x31-f31=0

0.13x11+0.13x21+0.13x31-f41=0

52.17x11-f51=0

34.78x12+34.78x22+34.78x32-f12=0

39.13x12+39.13x22+39.13x32-f22=0

1.086x12+1.086x22+1.086x32-f32=0

0.13x12+0.13x22+0.13x32-f42=0

52.17x12-f52=0

34.78x13+34.78x23+34.78x33-f13=0

39.13x13+39.13x23+39.13x33-f23=0

1.086x13+1.086x23+1.086x33-f33=0

0.13x13+0.13x23+0.13x33-f43=0

52.17x13-f53=0

34.78x14+34.78x24+34.78x34-f14=0

39.13x14+39.13x24+39.13x34-f24=0

1.086x14+1.086x24+1.086x34-f34=0

0.13x14+0.13x24+0.13x34-f44=0

52.17x14-f54=0

d11>=5000

d12>=5000

d13>=5000

d14>=5000
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d21>=2000

d22>=2000

d23>=2000

d24>=2000

d31>=9000

d32>=9000

d33>=9000

d34>=9000

Solution

LP OPTIMUM FOUND AT STEP 5

OBJECTIVE FUNCTION VALUE

1)  1207579.

VARIABLE

P1 1172503.375000

N2  8768.843750

N3

111

112

113

114

121

122

123

VALUE

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

REDUCED COST

0.000000

0.000000

0.077690

2.000000

2.000000

2.000000

2.000000

7.494620

7.494620

7.494620
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124

131

132

133

134

X11

X12

X13

X14

X21

X22

X23

X24

X31

X32

X33

X34

F11

F12

F13

F14

F21

F22

F23

F24

F31

F32

0.000000

0.000000

0.000000

0.000000

0.000000

5000.000000

5000.000000

5000.000000

5000.000000

4164.000000

4193.000000

4222.000000

4252.000000

13316.799805

13283.345703

13249.929688

13215.340820

781882.250000

781727.312500

781573.687500

781414.125000

879673.687500

879499.437500

879326.625000

879147.062500

24414.148438

24409.310547

8.074620

2.000000

2.000000

2.000000

2.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000
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F33

F34

FA1

F42

FA3

Fa4

F51

F52

F53

F54

D11

D12

D13

D14

D21

D22

D23D

D24

D31

D32

D33

D34

N1

D23

P2

P3

24404.515625

24399.531250

2922.503906

2921.925049

2921.350830

2920.754395

260850.000000

260850.000000

260850.000000

260850.000000

5000.000000

5000.000000

5000.000000

5000.000000

4164.000000

4193.000000

0.000000

4252.000000

13316.799805

13283.345703

13249.929688

13215.340820

0.000000

4222.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.580000

0.000000

0.000000

0.000000

0.000000

0.000000

1.000000

0.000000

4.000000

1.922310
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:ATLAS Chimie & ,d s2Y M 550 (2-3) sl
min 0.2p1+0.5n2+0.3n3

st

2.1i11+2.1i12+2.1i13+1.12i21+1.12i22+1.12i23+1.9i31+1.9i32+1.9i33+15.16x11+15.16x12+15.16x13

+14.77x21+14.77x22+14.77x23+23.42x31+23.42x32+23.42x33+40f11+40f12+40f13+70f21+70f22+70
f23+15f31+15f32+15f33+35f41+35f42+35f43+50f51+50f52+50f53+80f61+80f62+80f63+3.19d11+3.1

9d12+3.19d13+4.05d21+4.05d22+4.05d23+1.8d31+1.8d32+1.8d33+n1-p1=60740600

14.98d11+14.98d12+14.98d13+36.06d21+36.06d22+36.06d23+5.48d31+5.48d32+5.48d33+n2-
p2=14717980

6.84x11+6.84x12+6.84x13+11.49x21+11.49%22+11.49%x23+82.64x31+82.64x32+82.64x33+n3-
p3=42467720

x11-d11-112=0
112+x12-d12-113=0
113+x13-d13=0
x21-d21-122=0
122+x22-d22-123=0
123+x23-d23=0
x31-d31-132=0
132+x32-d32-133=0
133+x33-d33=0
x11>=170000
112+x12>=170000
113+x13>=170000
x11<=214651
112+x12<=215988
1134+x13<=217559
x21>=4400
122+x22>=4400

123+x23>=4400
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121+x21<=24368

122+x22<=22901

123+x23<=23156

x31>=95000

132+x32>=95000

133+x33>=95000

x31<=148424

132+x32<=150084

133+x33<=151938

0.75x11-f11=0

0.15x11-f21=0

0.1x11-f31=0

0.0875x11+0.0018x21+0.0051x31-f41=0

0.94x21-f51=0

0.89x31-f61=0

0.75x12-f12=0

0.15x12-f22=0

0.1x12-f32=0

0.0875x12+0.0018x22+0.0051x32-f42=0

0.94x22-f52=0

0.89x32-f62=0

0.75x13-f13=0

0.15x13-f23=0

0.1x13-f33=0

0.0875x13+0.0018x23+0.0051x33-f43=0

0.94x23-f53=0

0.89x33-f63=0
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d11>=170000
d12>=170000
d13>=170000
d21>=4400
d22>=4400
d23>=4400
d31>=95000
d32>=95000
d33>=95000

0.0875x11+0.0875x12+0.0875x13+0.0018%x21+0.0018x22+0.0018%x23+0.0051x31+0.0051x32+0.0018x
33<=500000

ZES}A.J\ Jr

LP OPTIMUM FOUND AT STEP 6
OBIJECTIVE FUNCTION VALUE
1) 5269088.

VARIABLE VALUE REDUCED COST

P1 19751994.000000 0.000000
N2 2070210.375000 0.000000
N3 945279.312500 0.000000
111 0.000000 0.420000
112 0.000000 0.000000
113 0.000000 0.420000
121 0.000000 8.524400

122 0.000000 8.524400
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123

131

132

133

X11

X12

X13

X21

X22

X23

X31

X32

X33

F11

F12

F13

F21

F22

F23

F31

F32

F33

F41

F42

F43

F51

F52

0.000000

0.000000

0.000000

0.000000

170000.000000

170000.000000

170000.000000

24368.000000

22901.000000

23156.000000

148424.000000

150084.000000

151938.000000

127500.000000

127500.000000

127500.000000

25500.000000

25500.000000

25500.000000

17000.000000

17000.000000

17000.000000

15675.824219

15681.650391

15691.564453

22905.919922

21526.939453

8.524400

0.380000

8.592300

8.592300

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000
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F53

F61

F62

F63

D11

D12

D13

D21

D22

D23

D31

D32

D33

N1

P2

P3

21766.640625

132097.359375

133574.765625

135224.812500

170000.000000

170000.000000

170000.000000

24368.000000

22901.000000

23156.000000

148424.000000

150084.000000

151938.000000

0.000000

0.000000

0.000000

min 0.3p1+0.5n2+0.2n3

st

0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000

0.000000

0.000000

0.000000
0.000000
0.000000
0.000000

0.200000
0.500000

0.300000

:HYPRO & 2 o2b J1 23 50t (3-3) gl

3112+3113+3114+1.5122+1.5123+1.5124+0.75132+0.75133+0.75134+5142+5143+5144+1.31152+1.31153+1.
31154+3.33162+3.33163+3.33164+2.4X11+2.4X12+2.4X13+X21+X22+X23+X31+X32+X33+2.66X41+2.66
X42+2.66X43+2.63X51+2.63X52+2.63X53+1.77X61+1.77X62+1.77X63+76F11+76F12+76F13+100F21+
100F22+100F23+3.20F31+3.20F32+3.20F33+396F41+396F42+396F43+5.5F51+5.5F52+5.5F53+1.5F61
+1.5F62+1.5F63+1.5F71+1.5F72+1.5F73+6.5F81+6.5F82+6.5F83+1.5F91+1.5F92+1.5F93+6F101+6F10
2+6F103+33F111+33F112+33F113+4.67D11+4.67D12+4.64D13+1.98D21+1.98D22+1.98D23+1.02D3

1+1.02D32+1.02D33+1.65D41+1.65D42+1.65D43+3.45D51+3.45D52+3.45D53+1.89D61+1.89D62+1.

89D63+n1-p1=4396311

15.94D11+15.94D12+15.94D13+18.72D21+18.72D22+18.72D23+15.33D31+15.33D32+15.33D33+11.
59D41+11.59D42+11.59D43+28.04D51+28.04D52+28.04D53+11D61+11D62+11D63+n2-p2=6385826
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0.117X11+0.117X12+0.117X13+0.152X21+0.152X22+0.152X23+0.25X31+0.25X32+0.25X33+0.263X41
+0.263X42+0.263X43+0.208X51+0.208X52+0.208X53+0.263X61+0.263X62+0.263X63+n3-
p3=70246.05

112-X11+D11=0
113-112-X12+D12=0
114-113-X13+D13=0
122-X21+D21=11300
123-122-X22+D22=0
124-123-X23+D23=0
132-X31+D31=11300
133-132-X32+D32=0
134-133-X33+D33=0
142-X41+D41=0
143-142-X42+D42=0
144-143-X43+D43=0
152-X51+D51=1300
153-152-X52+D52=0
154-153-X53+D53=0
162-X61+D61=2250
163-162-X62+D62=0
164-163-X63+D63=0
D11>=5000
D12>=5000
D13>=5000
D21>=15000
D22>=15000
D23>=15000

D31>=30000
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D32>=30000

D33>=30000

D41>=50

D42>=50

D43>=50

D51>=3000

D52>=3000

D53>=3000

D61>=300

D62>=300

D63>=300

F11-0.55X11=0

F12-0.55X12=0

F13-0.55X13=0

F21-0.083X11-0.1X41-0.096X51-0.183X61=0

F22-0.083X12-0.1X42-0.096X52-0.183X62=0

F23-0.083X13-0.1X43-0.096X53-0.183X63=0

F31-1.88X11=0

F32-1.88X12=0

F33-1.88X13=0

F41-0.1X21-0.05X31=0

F42-0.1X22-0.05X32=0

F43-0.1X23-0.05X33=0

F51-X11=0

F52-X12=0

F53-X13=0

F61-X61=0

177




F62-X62=0

F63-X63=0

F71-0.1X21-0.05X31=0

F72-0.1X22-0.05X32=0

F73-0.1X23-0.05X33=0

F81-0.1X11-0.033X61-0.03X51=0

F82-0.1X12-0.033X62-0.03X52=0

F83-0.1X13-0.033X63-0.03X53=0

F91-0.6X51=0

F92-0.6X52=0

F93-0.6X53=0

F101-X61=0

F102-X62=0

F103-X63=0

F111-0.033X61=0

F112-0.033X62=0

F113-0.033X63=0

X11>=5000

112+X12>=5000

113+X13>=5000

X11<=16147

112+X12<=16180

113+X13<=16212

X21>=3700

122+X22>=15000

123+X23>=15000

X21<=38275
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122+X22<=41328

123+X23<=16967

X31>=18700

132+X32>=30000

133+X33>=30000

X31<=69495

132+X32<=57756

133+X33<=31910

X41>=50

142+X42>=50

143+X43>=50

X41<=154

142+X42<=55

143+X43<=170

X51>=1700

152+X52>=3000

153+X53>=3000

X51<=3936

152+X52<=5189

[53+X53<=5142

162+X62>=300

163+X63=300

X61<=4886

162+X62<=997
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:CS}A.'J\ J:-

LP OPTIMUM FOUND AT STEP 64
OBJECTIVE FUNCTION VALUE
1) 1654707.

VARIABLE VALUE REDUCED COST
P1 2144353.000000 0.000000
N2 2015836.625000 0.000000
N3 17415.787109 0.000000
112 0.000000 0.900000
113 0.000000 0.900000
114 0.000000 7.478000
122 0.000000 0.450000
123 0.000000 0.000000
124 0.000000 9.216000
132 0.000000 1.371500
133 0.000000 1.371500
134 0.000000 7.584000
142 0.000000 3.054600
143 0.000000 3.054600
144 0.000000 6.800000
152 0.000000 9.422100
153 0.000000 9.422100
154 0.000000 13.378000

162  600.000000 0.000000

e —————————————
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163

164

X11

X12

X13

X21

X22

X23

X31

X32

X33

X41

X42

X43

X51

X52

X53

X61

X62

X63

F11

F12

F13

F21

F22

F23

F31

300.000000

0.000000

5000.000000

5000.000000

5000.000000

3700.000000

15000.000000

15000.000000

80795.000000

57756.000000

31910.000000

154.000000

55.000000

170.000000

5236.000000

5189.000000

5142.000000

0.000000

0.000000

0.000000

2750.000000

2750.000000

2750.000000

933.055969

918.643982

925.631958

9400.000000

0.000000

5.932000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

3.349750

2.350750

1.351750

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

181




F32

F33

FA1

F42

FA3

F51

F52

F53

F61

F62

F63

F71

F72

F73

F81

F82

F83

Fo1

F92

Fo3

F101

F102

F103

F111

F112

F113

D11

9400.000000

9400.000000

4409.750000

4387.799805

3095.500000

5000.000000

5000.000000

5000.000000

0.000000

0.000000

0.000000

4409.750000

4387.799805

3095.500000

657.080017

655.669983

654.260010

3141.600098

3113.399902

3085.199951

0.000000

0.000000

0.000000

165.000000

165.000000

165.000000

5000.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000
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D12

D13

D21

D22

D23

D31

D32

D33

D41

D42

D43

D51

D52

D53

D61

D62

D63

N1

P2

P3

111

121

131

141

151

61

5000.000000

5000.000000

15000.000000

15000.000000

15000.000000

92095.000000

57756.000000

31910.000000

154.000000

55.000000

170.000000

6536.000000

5189.000000

5142.000000

1650.000000

300.000000

300.000000

0.000000

0.000000

0.000000

0.000000

11300.000000

0.000000

0.000000

0.000000

300.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.000000

0.300000

0.500000

0.200000

0.000000

0.000000

1.146500

1.554600

9.029100

0.000000
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RESUME : Le but de cette thése est un essai d’analyse du role effectif de certaines méthodes
de prévision des ventes dans la gestion des chaines logistiques. Il s’agit aussi de clarifier le
mode d’utilisation des données de prévision dans la modélisation mathématique des chaines
logistiques qui se distinguent par la multiplicité des objectifs. Celles-ci peuvent étre
modélisées par le recours aux modéles Lot-sizing et résolues en utilisant les méthodes
multicritéres (Compromise programing). L’application de ces méthodes a été faite dans trois
entreprises algériennes (Rio, ATLAS Chimie et HYPRO), la premiere est spécialisée dans la
production du yaourt, la deuxieme dans la production de I’huile et la troisieme dans la
production des produits hygienes. Et a la fin on a généralisé deux modéles de Lot-sizing. L’un
de ces modeéles est relié par la planification mono-niveau et 1’autre par la planification multi-
niveau.

MOTS-CLES : prévision, ventes, chaines logistiques, entreprises industrielles, modélisation
mathématique-économique, modéles lot-sizing, méthodes multicritéres, étude de cas,
généralisation.

ABSTRACT : In this thesis, we tryed to show the effective role played by the forecast
methods of sales to manage an extremely important function for the firm which is the supply
chain management. Moreover, we point the way to use the data of forecasting in the
mathematical modeling for the supply chain which is distinguished by the multi purposes
objectives. This can be modeled by Lot-sizing models and resoled by multi criteria methods
(Compromise programming). In addition, we tryed to apply them on three Algerian
companies (Rio, ATLAS Chimie and HYPRO), the first is specialized in the production of
yogurt, the second in the production of oil and the third in the production of hygiene products.
And in the end we tryed to generalize two models of Lot-sizing. One of these models is linked
by the mono-level planning and the other by the multi-level planning.

KEYWORDS: forecast, sales, supply chain, industrial companies, mathematical and

economical modeling, cases studie, multi criteria methods.



