Final Review, 11/12/2017		Jiacheng Tan, ADM 2302
The following LP formulation specfies the model to maximize total profit:Calculations & Explanations
The data are derived from 2017 Fall Mid-term. In a LP question, We only deal with:
a. Objective Function Coefficients
b. RHS value of a constraint
Part One: RHS and Shadow Price
1. Non-binding Constraint (resource-based):
Meaning: excess resources
(“I don’t mind if you continue to add more non-electric modules. I only need 3940 to maximize my profit.”) 
Slack = excess resources = allowable decrease = Constraint RHS – Final optimized value 
Shadow price = 0
 Allowable increase = 1E+30
2. Binding Constraint: (resource-based)
Meaning: scarce resources
(“I need all of them to get this amount of profit. Do not accept any change outside my range of feasibility.”)
Final value = Constraint RHS value
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Sensitivity Report:
[bookmark: _GoBack][image: ]Part Two (Objective Function Coefficients, maximizing profit problem)
Reduced cost: from accounting prospective, it is the contribution margin that a business will lose if it does not engage in another specific, related activity to reverse the loss
With this in mind, we have two cases: a product has a negative or positive CM
a. Positive CM: The product is profitable  reduced cost = 0 (it does not need improve its profitability) 
b. Negative CM: The management will not choose to produce (original value = final value = 0) 
	              Reduced cost = how much the product needs to improve before any production
		a.k.a 	Reduced cost = allowable increase, Allowable decrease = 1E+30 (meaning no matter how much we further make it less profitable, the management team still will not produce)
 (In a minimizing cost case, it will be reduced cost = allowable decrease)
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Adjustable Cells
Final Reduced Objective  Allowable Allowable
Cell Name Value Cost _ Coefficient  Increase  Decrease

$C$20  Production: X1 0 -3 87 3 1E+30
$D$20 Production: X2 380 0 96 120 5
$E$20 Production: X3 0 -24 216 24 1E+30
$F$20  Production: X4 1060 0 162 30 15
Constraints
Final Shadow Constraint Allowable Allowable
> Cell Name Value Price R.H. Side Increase  Decrease L
$G$15 Electronic Modules: LHS 4700 6 4700 2800 950
Non-Electronic Modules:
$G$16 LHS 3940 0 4500 1E+30 560
$G$17 Assembly Time LHS 2500 72 2500 466.6667 1325 H

-Exp]ain with calculations why the objective function coefficient for the four

products are what they are given in the formulation.

Contribution Margin, CM = Selling Price — Variable Cost
{CMI1 =cl} =210 — [3*21 + 2*15+ 1*¥30] = 210 — 123 =$87.00
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Selling Price $210.00 $240.00 $450.00 $330.00
For example, Electronic modules cost $21.00/unit and digital box requires 3 electronic
modules. Similarly, the digital box also requires 2 non-electronic modules and 1 hr of
assembly time with the appropriate cost per unit. The digital box sells for $210.00
producing a profit of $87 per digital box. The number of digital boxes to be produced is
the decision variable X1. Similarly, X2. X3, and X4 define the number of PVRs, HD TVs
and HD Recorders to be produced respectively. The following LP formulation specifies
the model to maximize total profit.
MaxZ=87X1+96X2+216X3+ 162 X4
s.t
3X1+4X2+4X3+3X4<4700 ---- Electronic Modules Available
5 2X1+2X2+4X3+3X4<4500 ----- Non-Electronic Modules ‘
Available
1X1+1X2+3X3+2X4<2500 ----- Assembly Time in hrs
Available
Xiz0,i=1..4
Microsoft Excel 16.0 Answer Report
Target Cell (Max)
Cell Name Original Value _ Final Value
$I$16 _ Units Produced: Total Profit: 0 208200
Adjustable Cells
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Microsoft Excel 16.0 Answer Report

Target Cell (Max)

Cell Name Original Value _ Final Value
$I$16 _ Units Produced: Total Profit: 0 208200

Adjustable Cells

Cell Name Original Value _ Final Value

$C$16 _ Units Produced: Digital Box 0.00 0.00

$D$16  Units Produced: PVR 0.00 380.00

N $E$16  Units Produced: HD TV 0.00 0.00 )

$F$16 _ Units Produced: HD Recorder 0.00 1060.00

Constraints H
Cell Name Cell Value Formula Status__Slack

$G$10  Electronic Modules: LHS 4700.00 $G$10<=81$10  Binding 0

Not
$G$11 Non-Electronic Modules: LHS 3940.00 $G$11<=8I$11 _ Binding 560

$GS$12  Assembly Time (Hrs) LHS 2500.00 $G$12<=$I$12 _ Binding 0

Microsoft Excel 16.0 Sensitivity Report





