BDSC 340
FINAL TEST

** Show all process to arrive the answers ***

Do Problem page 709

1. B.1,
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2.  B.5, 
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2. Solve the Problem 
a. A.1, 
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b. A.3 
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c. A.7 on page 682.(each 10 pts.)
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3. Solve the Problem
a. A.9, 
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b. A.11 
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c. A.13 on page 683. (Each 10 pts.)

[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
image6.PNG
>

100

90

80

70-]

60-{

50

(050)

40
30
20 Constint B
10
(1000)
T T T T
0 10 20 30 40 S0 60 70 80 9 100




image7.PNG
Optimum solution point is the position where proft will be maximum after gratifying the given
constraints,

To determine the optimum solution point, averlap the feasible region of constraint A and
constraint B. The point o intersection of consiraint A and consiraint 5 is the Optimum solution
point
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From the graph, three optimum solution points are arrived.

FirstPoint: X, =0.X, =50
SecondPoint: X, =33.33, X, =333
ThridPoint: X, =50, X, =0

Determine profi at first optimum soluton point

Substttethe values of frst pint, 0 for Y, and 50 fo X, in equation (1)

Maximize profit = ¥, + X,
@

Determine proft at Second optimum soluton point
Substttethe values of Second point, 33.33for X, and 33.33 for X, in equation (1)
Maximize profit = X, + X,

33343333 - 0)

=666

Determine proft t third optimum solution point

‘Substttethe values of i poin, 50 or Y, and 0 for Y, incquation (1)

Maximize profit = ¥, + X,
@

From equation (2}, (3). and (4), the maximum value is 66.66.

Therefore, the maximize profitis and the optimal solution point is

X, =333, =333
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‘Constraints in linear programming confine the degree to which objective function is
accomplshed. Constraints are expressed by the below equation

Constraintin regard to wiring
35425, <240
Constraintin regard to driling

24 +1x, <140




image10.PNG
Where, x,, x, >0 are non-negativity constraints.
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Convertthe constraint inequity into equations:
Equation in regard to wiring consiraint

3428, = 240
Equation in regard to drilling constraint

2415, = 140
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Number of Fans: x;

160|

140|

120|

10|

Drilling Constraint

Wiring Constraint

Feasible Region

40 60 80 00 120
Number of Air Conditioners: xi

20

‘Solve the above equations plotting in the graph

Value atpointa (5,5,) s 0.0)

Vaue st (5.5) i 0. 120

Value atpoint e (5,5,) s (40, 60)

Value atpoint 8 (5,5,) s (70, 0
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The obiective of linear programming is to maximize profit
Maximize profit = 25, +15, ... (1)
Hence, substiute x, and x, values in the abjective function

When,x,

and

Maximize profit = 25(0) +15(0)

5(40) +15(60)
=51,900
0 and

Maximize profit =25(70) +15(0)
-s1.750

Therefore. the optimal solution i to produce 40 air conditioners and 60 fans for each period.

The profit woud be
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The following given is conditional value table to make decision:

States of Nature

Alternatives

Very Favorable Market

Average Market

Unfavorable Market

Build new plant | $350.000 240,000 5300000
Subconract | 5150000 590,000 520,000
Overtime st10,000 s60.000 510,000
Donotring w0
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“The following is a table depicting Decision making under ncerlainty using Maximax:

States of

Nature

Aternatwes |V Favorable | Average Unfavorable | Maximum in
Market Market Market Row

Buid new plant 5200000 |-5300,000 $350,000

Subcontract  [$180,000 590,000 520,000 $180,000

Overtime: 10,000 560,000 510,000 510,000

Donothing st 50 50

Note: Find al the available atematives and choose the maimum among almaximum.
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Now, of all the alteratives maximum potentials, find the maximum potential profi:

States of

Nature

Aternatwes |V Favorable | Average Unfavorable | Maximum in
Market Market Market Row

Build new

- $350,000 520000 |-$300,000 $350,000

plant

Subcontract  [$180,000 520,000 $180,000

Overtime: 510,000 510,000 510,000

Do nothing 50

Decision: The MAXIMAX decision choice i fo Build a New Plant, because this choice refurns
the highest maximum profit from the maximum potential proft of each available choice.
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b

“The following is a table depicting Decision making under uncertainty using Maximin:

States of

Nature

Aternates | VETY Favorsble | Average Unfavorable | Minimum in
Market Market Market Row

Buid new plant 40000 |-5300,000 -$300,000

Subcontract  [$180,000 590,000 520,000 520,000

Overtime: 10,000 510,000 510,000

Do nothing s 50

Note: Find al the available atematives and choose the minimum among all minimum values.





image18.PNG
Now, of all the altermatives minimum potentials, find the minimum potentia prof:

States of

Nature

Aternates | VETY Favorsble | Average Unfavorable | Minimum in
Market Market Market Row

Buid new plant 40000 |-5300,000 -$300,000

Subcontract  [$180,000 590,000 520,000 520,000
Overtime: 50,000 510,000 510,000
Donothing (50 50 50 50

Decision: The MAXIMIN ecision choice to Do Nothing, because this choice returs the highest
maximum proftfrom the minimum potential profit of each choice (row).
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Now, of al the altematives row averages, find the maximum row average:

States of

Nature

Atematives | Ve Favorable Average Unfavorable Row
Market Market Market Average

Build new

- $350,000 240,000 -$300,000 96,667

plant

Subcontract | 180,000 590,000 520,000 583,333

Overtime: $110,000 550,000 510,000 53,333

Do nothing 0 0 50

Decision: The Equally likely decision choice s fo Build a New Plant, because this choice
retums the highest maximum proft from the average potential proft of each choice (row).





image20.PNG
Conditional Value Table:

States of Nature
Alternatives Big 03) Average (05) Swall 02)
Large stock. 522,000 512,000 52,000

Average stock 514,000 510,000 56,000
Small Stock. 59,000 58,000 53000

A The expected monetary value for sach alternative s:

EMV (large stock) = (3) (22000) + (3)(12:000) + (2)(-2:000) = $12.200

EMV (average stock) =

EMV (smal stock)

The altemative that provides the greatest EMV is large stock

13)(14.000) + (.5)(10.000) + (2)(6,000) = 510,400
(3)(9.000) +(.5)(8.000) + (2)(4,000) = §7,500
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B. The expected value of perfect information is:
EVPL= EVWPL - Maximum EMV

EVWP (expected value with perect informaton)

= (3)(22.000) + (:5)(12.000) + (2)(6.000) = $13.800
EVPI= 13,800 - 12.200- 51,600
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Conditional Value Table:

Decision States of Nature
Alternatives Low (04) High (0.6)
‘Altemative | 510000 530,000
Altemative 2 55,000 540,000
Altemative 3 52000 550,000
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A The expected monetary values are:
EMV (AT) = (4)(10.000) + (6)(30,000) = 522,000
EMV (A2) = (4)(5.000) + (6)(40.000) = 26,000
EMV (A3) = (4)(2.000) + (6)(50.000) =529.200

The altemative that provides the greatest EV s the Attemative 3
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B. EVWPI (expected vlue with perfect information)
= (4)(10.000) + (.6)(50.000)= 34,000
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C. The expected value of perfect information i

EVPI = 34,000 - 29,200= 54,800
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Given information:

“The foloving information has been given:

Poor Fair Good Excellent
[Probabiiity 0.10 0.40 030 020
Batch S (200,000.00)] S 1.000,000.00 | 5 1.200,000.00 | 5 1.300,000.00
[Custom | s 100.000.00 [ s 300.000.00 [ 700.000.00 | s 800.000.00

[Group.
technology | 5 (1.000,000.00) s (500.000.00) s 500.000.00 | § 2,000.000.00

2
Determine the choice that offers greatest g
Expected Monetary Value:

Expected monetary value is the product of the monetary outcome of a parcuar decision n 2
ecision ree and the probabilty oftis outcome happening.

based on the expected value:

Itis mathematicall expressed as the product of an events probabiity of occurrence and the gain
orloss that vl resut.

EMV(i) = (PayofTof It state of nature)« Probabilty of It stae of nature) +
(PayofT o 2nd state of nature) = Probabilty f 2nd sste of nature)
+...+(Payoft of last stal of nature)xProbabiliy of st state of nature)

Atematives are as fallows: Batch, customs, roup technology

State of nature are as follws: Poor,Fair good & excelent

Batch:
Level of demand| __Payoff “Probability i

[Poor S (200.000) o1fs (20,000)
[Fair S 1.000.000 04[5 400,000
Good S 1200000 03[ 360,000
[Excellent S 1,300,000 02[s 260,000
[ Total sum S 1000000
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Customs:

Level of demand| __ Payolf ‘Probability [l
[Poor S 100000 01s 10,000
[Fair S 300000 04]S 120,000
[Good s 700000 03[s 210000
[Excelent S 800000 02[s 160,000
[Total sum S 500,000
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Group technology:

Level of demand| __Payoff Probability i
[Poor S (1.000.000) 04[5 (100,000)
[Fair S (300.000) 04[S_(200,000)
[Good S 500000 03[ 150,000
[Excellent S 2,000,000 02[s 400,000
[Total sum s 250000

Batch has the betier expected value [ST,000,000]- Thus, it would ofer greatest gain.
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b
Determine Expected Value of Perfect nformation (EVPI):
Expected Value of Perfect Information:

Difirence between the payoff under perfect informaion and the payoff under risk s defined 3s
Expected Value of Perfect Inormation (EVY).

EVPI = Expected value with perfect information (EVPI) - Maximum EMV

Expected Value with Perfect Informaion (EVWPI):
EVWPl=

Bestoutcome for | st stat of nature) xProbability of | st stte of nature)
+(Best outcome for 2nd state of ature)  Probabilty o 2nd state of nature)
...+ (Best utcome for st siate of nature) (Pl

iy of lastsatc of naure)
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Poor Fair Good Excellent
[Baten S Coogonls 1000000 (S 1200000 1.300,000
[Customs s tooow|s  s0000(s  -o0o00]s  so0000
[Group technology | S (1000.000)[ S __(500.000)| S 500000 | S 2.000,000
[Maximum value |5 100,000 [§ 1,000,000 [ 1200000 |5 200,000

The maimum vaiue ofthe above table should be muliplied with the given probabilty as folows:

Maximum value| Probability |Expected valuc]
100,000 0.1] §10,000

51,000,000 04 400,000

51,200,000 03| $360.000

52,000,000 03] 540,000

Total 51,170,000

Hence. the expecied value vith perfect nformation ' [ST.170,000)
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Calculate the expected value of perfect information:

EVPI = Expected value with perfectinformation (EVAPI) - Masimum EMV
=51,170,000-51,000,000
=5170,000

Hence, the expected value of pefect information s
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The data regarding demand of books at a bookstore s given below:

Table 1: Given Data

Powmd [ ® [ 5 | @ [ & | 2
lprobbamy| 015 | 03 | 03 | 02 | om
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2

“The proft per unit sold = $112.582

“The loss per it unsol

a2 53

Create a payoff table for each purchase decision and each sales event as shown below:

= r—

n 3 B | ® [ 50 [opeand
ass 5 [ 03 | &2 [an | peyon
2w | 2w | 2w0 | 2w [2w0] w0
wn | 2w | 20 | e |z0] am
w0 | om0 | 240 | 2a0 |2m| an
M | 1w | 2w |z | 0|
| e | 1w | 20 | 2w
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b

Refer table-2; the highest expected payoff is corresponding to the purchase decision of 75
books. Hence, the bookstore is must stock 75 books. To maximize the profit
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Expected Monetary Value (EMV):

it efers tothe product of the inancialoutcome of 2 partcular decision n 2 decision tree and the-
probatilty of the happening of this outcome happering. Mathemaical tis the product of an
outcome’s probabilty of occurrence an the gan or lss from the resuling occurrence

The formu to calculate expected monstary value is 2 follows:

(Payoll of first stae o nture)
Expected Monetary Value] | [((Payoffof sccond stte of natur)
(Altemative /) } - [1 Probability of second state. ﬂfnnmni]
[wmm Tost state o natue) ]

(Probabile o astsat ofnature)




image36.PNG
a

Determine the alternative that provides the greatest expected monetary value (EMV):
Determine the expected monetary value of “Large inventory alternative™

It given that the payoff ofarge state, average stte, and small state ofnature is 520,000
510,000, and (52.000) respecivey for the large inventory atemative. The probablty of arge
State, average state, and small sate of nature is 0.3, 0.5, and 0.2 espectvely. Determine the
‘expected monetary value ofarge inventory atemative as olous:

Targe imventory aermative

Staie of mature ) Payofl ) | Probabisty O] Expected monctary vaiue (b-6)
[Care state ofsaure $20,000] 03] ‘56,000
[Aversge sae o maure S10.000] o] ss.001
[smallstateof sature (s2000) o2 (si00)
[Total expected monetary value for large i entory atermatve S10600]

Hence,the expected monetary value of arge inventory altematie '
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Determine the expected monetary value of “Average inventory altemative”

It given that the payoff ofarge state, average stte, and small state ofnature is 515,000
512,000, and $6,000 respecivel forthe average inventory atemaiive. The probabilty of arge:
state, average state, and small tate of nature s 0.3, 0.5, and 0.2 respeciively. Defermine the
expected monetary value of average inventory altemaiiv as folows:

Average iventory atermative

State of e () Payoff ©) | Probabitty (0] Expected monetary vlue (v:c)
[Care st ofnaure S15.000] 03] S50
[average sate of mature s12.000] o] ‘56,000
[smll stae of pature 56.000] o2 s1200]
[Totalexpected monetary vaine for average imventory aterative S0

Hence.the expected monetary value of average inventory atemative s
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Determine the expected monetary value of “Small inventory altemative’

It given that the payoff ofarge state, average stte, and small state ofnature is 515,000
512,000, and 56,000 respeciively for the small inventory altemative. The probabitty of arge.
State, average state, and small sate of nature is 0.3, 0.5, and 0.2 espechvely. Determine the
‘expected monetary Value of small nventory allemative as folovs:

‘Small oy entory aternative
State of mature () Payolf(5) [ Probabiley ()] Expected monctary vale (5-5)
[Cae st of sature 59,000 03] 5
[Average sat ofmaure 56,000 o] 53
Small st ofmaure 5,000 03] L
[Total expected monetary vaue forsmal mventory aternative. .

Hence, th expected monetary valu ofsmall iertory atematve s
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Determine the alternative that provides the greatest expected monetary value (EMV):
“The expected monetary value is $10,600, $11,700, and 56,700 forlarge inventory, average

inventory, and smalinventory atemativ respectively. The expeced monstary value is ighest
for average inventory aermative. Hence, he altemalive tha provides the oreatest expected

monetary value of $11.7001s [Average inventory alternative]
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Expected Value of Perfect Information (EVP

It the ifierence between the payoff under perfect nformation and the payoff under rsk. The,
formuia to calcuiate ‘Expected value of perfectinformation” s 2s folows:

Expected value of } Expected value with prfect nformation (EVWPI)
perfct information (EVPI)| | Maimum Expected monetary alue (EMV)
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Expected Vlue with Perfct Information (EV):
In oxcer o calulate “Expectd value o perfectinformation” (EVPY) s necessary o determine
he ‘Expected value wih perfect informaton” (EV/P). The formia o determine “Expected vaue
vilhperec informaton” (EWiP) s 3 folows:
(Best outcomefor first state of nature) x
[(mb.myummsmcurm.um) *
Expected value with (Best outcome for second state of nature)
perfect mlum\lAlun(EVwPl)}: [[Pmbahlluynf:ecﬂnd sate of nature) } -
(Bestoutcome for laststate of atre) <
[ ]
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Determine the * Expected value with perfect information” (EVwP):
“The outcomes under large stte of nalure s 520,000, S15,000, and 59,000 forlarge, average,
and small inventory afemaive respecively. Hence,the best outcome or payoff under the lage.
State of nature s 520,000,

“The outcomes under average state o nature s $10,000, $12.000, and 53,000 for large, average,
and small inventory aftemaive respectively. Hence,the best outcome or payoff under the.
average state o nature ' 12,000

“The outcomes under smalltate o nature i (52,000}, 55,000, and 35,000 fo arge, average, and
‘smal inventory atemative respectiely. Hence, the best outcome or payoff under the smal state
of nature is $5,000. Determine the “Expected value ith perfectinformation” (EVWPI) as olows:

Expecid Vaive wih Perfect information (EVwFD)

Stateofmature () [ Bet Payof (5] Provabity ¢ Expected moneiary vae (-
[Corg s o e $20000] o3 6000
[Avrage st of ature S12000 o3 5600
[Smai st o ranre 56000 02 La0o
[Ftat Expecte Vato with Pertectiformation EvwPD)

Hence.the ‘Expected value with perfect information” (EVWPI)is [ST3,200]





image43.png
Determine the Expected Value of Perfect Information (EVPI):
The ‘Expecied value vith perfect information” (EVAPI) is $13.200. The grestest expecied
monetary value (EMV) is 511,700 for average inveniory atemative. Defermine the ‘Expected
value of perfect nformation” (EVP) as folovs:

e
e

Hence. the ‘Expected value of perfect nformation” (EVPY) s [ST.500]
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‘Consiraints i linear programming confine the degree to which the objective funcion s
accompiished.

Constraint 1: 4X,X2+2X, 70
+ Constraint specified above has 2 nonlnear e,
+ 4X,X2s 2 noninear term

+ Hence, the constraint s invali in linear programming.
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‘Consiraints i linear programming confine the degree to which the objective funcion s
accompiished.

Consimint 64X, +24, + 3T, <30
 Constaint specited abo has  oninearterm.
+ 3JF; isanondneartem.

+Hence, the consiraintis invali n near programming.
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Covert the constraint inequality in to equations

ConstraintA :2.X, +1X, =100
ConstraintB:1X, +2.X, =100

Determine feasible region for constraint A Solve equation 2., +LX, =100 to determine the
easible region

=ind the intersection point of line 2.X, +1.X, =100with X, and x, axes
Substitute X, =0 in the above equation to determine X, -axis point of intersection
2X, 41X,
(0)+1x,
X, =100

Substitute Y, = 0 in the above equation to determine Y, axis point of intersection.

2X,+1X, =100
2X,+1(0) =100
X, =100
X,=50

The line running from (X, =0, X,

) bound the feasible region for
constraint A
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Determine feasible region for constraint B. Solve equation 1X, +2.X, =100 to determine the
feasible region

Find the intersection point of line LY, +2X, =100with X, and X, axes

Substitute X, = in the above equation to determine Y, -axis point of intersection

1X,+2X, =100
(0)+2x, =100
X, =100
X,=50

Substitute X,

in the above equation to determine X, axis point of intersection.

1X, +2X, =100
1X,+2(0)=100
=100

X, =100

The line running from (Y, =0, X, =50) to (X, =100,.X,
constraint B

0) bound the feasible region for





