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Consider again the stochastic

facturer (Par, Inc.)
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Equivalent Deterministic

Linear Programming Model

problem of the golf-bag manu-
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Now, using the trial values of ¥, namely

x1 360.907740

X2 295.636900
we solve the second-stage problem for each
of the four scenarios:

Company fails to obtain both contracts
Company wins contract #1, loses #2

Company wins contract #2, loses #1
tg Company wins both contracts #1 & #2

Cfick o obfsin solfulion »
for eacht scenariod



contracts

original

Hproductron

2495.6 deluxe golf bags.

&

COURSE |

| RECOURSE |

That is, if the initial trial solution

X =(360.9, 295 .6)
were chosen, and scenario O occurs,
i.e., neither bid was successful, then
some capacity remains idle in each of
the departments... the optimal recourse
would be to schedule production of an
additional 98.2 standard golf bags and
an additional 23.275 hours in the cutting
& dyeing department.
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company wins 15t contract,
SCENARIO 1 loses 2"d contract

SUBJECT TO

6)
END

MAX 83Y11-5TCD1 -6 TS1

2) 0.7Y11-TCD1 <= 31.723
3) 05Y11-TS1 <= 133.178
4 Y11 -TF1 <= 69.997
9) 01 ¥11-TIP1 <= 15

-8 TF1 -4 TIPI

TF1 <=100

@9

That is, if the trial stage-1 solution

X =(360.9, 295.6)
were used, and the first bid (but not the second)
were successful, each of the four departments
will have excess capacity...
the optimal recourse is to schedule production
of an additional 69.997 standard golf bags,
and use of 17.275 hours of overtime in the
cutting & dyeing department.

SCENARIO 1
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a8 F
T\DiRilthfstﬂirrmn? company loses 15t contract,
AR AR wins 2Md contract
-Ter.F'{i‘du aa&g MAX 8Y12-5TCD2 - 6 TS2
%ﬁ%@tgg v -8 TF2 - 4TIP2
. ng szé SUBJECT TO
B 2) 0.7Y12-TCD2 <= 51.723
daki i 3) 05Y12-TS2<= 123.178
4) Y12 - TF2 <= 79.997
6) TF2 <= 100
END
& -
company wins both contracts!
SLACK OR DUAL
ROW | “SURPLUS | PRICES MAX  8Y13 - g F%B - 2 IISP33
2) 0000 | 5.0000 SUBJECT TO
3; 83-&383 4-2888 2) 0.7Y3 -TCD3<= 1.723
: : 3) 05Y3 -TS3 <= 83.178
5) 2.0003 0000 D Y3 - TF3 = 0
6) 100.0000 0000 5) 01Y3 TIP3 <= 0
6) TF3 <=100
END
@ o
SLACK OR | DUAL
ROW | SurRpLUS | PRICES
2) 1.7230 | .0000
3) 83.1780 | .0000
4) 0000 | 8.0000
5) 0000 | .0000
6) 100.0000 | .0000
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71 possible ¥
We now compute this objective foF fiad valupe of Mhors.
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The expected profit 777 X=(360.9, 295.6) were
selected as the values of the stage—1 variables,
is
profit

6269.81 | 1st stage
0.3x1083.6 scenario 0
0.3x 473.6 scenario 1
0.3x 618.6 scenario 2
O.1x 0O scenario 3

6922 .6 TOTAL

«

OBJECTIVE FUNCTION VALUEE

1416.000
VARIABLE VALUE REDUCED COST
X1 708.00 .0000

X2 .00 .0666




SCENARIO O

company loses both contracts

MAX 8YOD -5TCDO-6TSO
- 8 TFO - 4TIPO - 100 ART
SUBJECT TO
2) 0.7Y0 -TCDO- ART <= 134.4
3) 0.5Y0 -TSO -ART <= O
4) YO -TFO “ART <= 64.2
5) 0.1 YO -TIPO - ART <= 45
6) TFO <« 100
END
&
ROW SLACK OR SURPLUS  DUAL PRICES
2)  89.460000 .000000
3) .000000 6.000000
4) .000000 5.000000
5)  38.580001 .000000
6)  100.000000 .000000

11/3/00

SCENARIO 1

Now, using the trial values of X, namely

X1 708.00
X2 .00

we solve the second-stage problem for each
of the four scenarios:

Company fails to obtain both contracts
Company wins contract #£1, loses #2
Company wins contract #2, loses #1

ﬁ Company wins both contracts #1 & #2

Click o obiain solulion *
for egclt scenariol

company wins 15t contract,
loses 2"d contract

MAX 8Y1 -5TCDI-6TSI
-8 TF1 - 4 TIP1 - 100 ART
SUBJECT TO
2) 0.7Y1 -TCD1-ART <= 84.4
3) 0.5Y1 -TS1 - ART <= 206
4) Y1 -TF1 ~ ART <= - 80
5) 0.1Y1 -TIP1 - ART <= 54.2
6) TFI <« 100
END
@9
ROW SLACK OR SURPLUS  DUAL PRICES
2)  84.400001 .000000
3)  206.000000 .000000
4) .000000 8.000000
5)  54.200000 .000000
6)  20.000000 .000000
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1) -B665080

confpERHEHB £E8T St contract,
; g2 B8REEn2"d contract
1€b3 .8886E688 £.BB8BEEA

183 | MaAxBBaBRE - S TEHBBEAR-
TF3 7] - - 100 ART

VEEQBBEEL - 8 TS
1iB3 | supfkbses 4.980668
ART shedBBy > -SBREEBE - 104.4
3) 0.5Y2 -TS2 - ART <= 196

4) Y2 -TF2 -ART «= - 70
5 0.1Y2 -TIPZ2 - ART <= 492
6) TFZ2 <= 100
END
|
ROW SLACK OR SURPLUS DUAL PRICES .
2) 104.400000 000000 lSCENARIO 3 company wins both contractsl
3) 196.000000 000000
4 -000000 8.000000 MAX 8Y3 -5TCD3-6TS3
>)  49.200000 -000000 ~8TF3 - 4 TIP3 - 100 ART
6) 30.000000 .000000 SUBJECT TO
2) 0.7Y¥3 -TCD3 - ART <= 54.4
3) 0.5Y3 -T53 -ART == 156
4y Y3 -TF3 - ART ==- 150
5 0.1Y3 -TIP3 - ART <= 39.2
6) TF3 <= 100
END
el
ROW SLACK OR SURPLUS DUAL PRICES
2) 104.400000 .000000
3 206.000000 .000000
4) 000000 100.000000
5) 89.200000 .000000
6) 000000 9.2.000000
DUAL The optimal dual variables from the
The expected profit ## X=(708, 0) were PRICES subproblem will be used to compute
selected as the values of the stage-1 variables, a linear approximation to v(X)
is
profit scenario
7080 1st stage 0 1 2 3
0.3x 321.00| scenario O Uy .000 .000  .000 .000
0.3x ~640.00| scenario 1 U2 £.000 000 000 _000
0.3x ~560.00| scenario 2 Us; | 5.000 8.000 8.000 100.000
0.1x-5800.00| scenario 3 Uy .000 .000 .000 .000
6236.3 TOTAL ue 000 000 000 92.000

e
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\‘/(79 now compute this objective for fixed values of Ul

OBJECTIVE FUNCTION VALUE

1) 7172.817

REDUCED

VARIABLE VALUE CoST
X1 492.6717 | .000000
X2 285.1298 | .000000
Z 7172.8173 | .000000

That is, our next trial solution is 492 .67 standard
and 285.13 deluxe bags. $7172.81 is an
uoper bound on the maximum profit!



