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To: Tammy Henrich, CEO of The PB Lumber Company 
From:  
Date: Feburary 12, 2013 
Re: Maximizing the revenue of The PB Lumber Company  
Introduction: 
As per your request, we have completed our analysis on how to maximize the revenue of the PB Lumber Company. In order to complete our goal we had to determine how much of each product (pine saw lumber, fir saw lumber, type 1 plywood and type 2 plywood) was needed to be manufactured in order to maximize revenue. Additionally we had to input all of the information into solver such as, the product revenues, cost of inputs, the availability of pine and fir, the capacity of the saw head, the capacity of the peeler dryer and the total market demand for the available products. Furthermore, we have also provided an analysis of the various scenarios that you have asked us to consider such as, the availability of additional resources (sawmill, and the peeler and dryer), the possibility of selling a part of our dryer capacity, the possibility of producing a new type of plywood, and whether it is profitable to advertise your plywood products. 
Recommendation: 
A maximum profit of $26080 can be achieved based on the production of 20000 board meter of pine saw lumber, 200000 board meter of fir saw lumber, 90000 boards of type 1 plywood and 93333 type 2 plywood panels. 
Regarding the other issues you have raised: 
If nothing changes in the problem, you should produce 20 pine saw lumber, 200 fir saw lumber, 90 type 1 plywood and 93.333 of type 2 plywood. The total profit of each of the product are $800 for pine saw lumber, $12000 for fir saw lumber, $108000 for type 1 plywood and $140000 for type 2 plywood. 
If there are additional sawmill, peeler and dryer capacity available, You should not obtain the additional capacities for the sawmill and the peeler.
You should not accept the offer from the nearby business. You should only accept the offer if the competition lowers the minutes of dryer capacity they would like to purchase from 50000 to 45000. 
The marketing departments advice is to add $1.69 or more to the price of the plywood, so that the company will be able to make a profit on the product.
Since there are leftover resources for both products, you should not advertise the plywood products, because the company would be unable to sell any of the additional demand. 


Data Analysis
a) Decision Variables
Let p be the amount of pine saw lumber produced
Let f be the amount of fir saw lumber produced
Let T1 be the amount of type 1 plywood produced
Let T2 be the amount of type 2 plywood produced
Contribution per bm
p: 0.34-0.30=$0.04
f: 0.46-0.40=$0.06
T1: 9.2-[16(0.3) + 8(0.4)] =$1.2
T2: 9.9-[12(0.3) + 12(0.4)] =$1.5 
Objective Function
Max: z=0.04p + 0.06f + 1.2T1 + 1.5T2
Constraints
Pine available: p + 16T1 + 12T2 ≤ 2580
Fir available: f + 8T1 + 12T2 ≤ 2040
Sawmill Capacity: p + f ≤400
Peeled plywood capacity: T1 + T2 ≤250
Dryer Time capacity: 4T1 + 6T2 ≤920
Type1 plywood selling capacity: T1≤120 
Type2 plywood selling capacity: T2≤100
Type1 plywood minimum production: T1≥90
b) If nothing changes, Ms. Henrich should produce the following of each product:
Pine saw lumber=20            Type 1 plywood=90
Fir saw lumber=200             Type 2 plywood=93.333
The total contributions to profit of each of the products are as follows:
Pine saw lumber= 0.8 ($800)            Type 1 plywood= 108 ($108 000)
Fir saw lumber= 12 ($12 000)           Type 2 plywood= 140 ($140 000)
c) The shadow prices for the additional capacities are as follows:
Sawmill capacity =$0         Dryer capacity=$0.05
Peeler capacity =$0
Since the shadow prices for the sawmill capacity and the peeler capacity are $0, the optimal solution leaves some of the resources unused as the sawmill capacity has 180mbm of saw lumber leftover and the peeler capacity has 66.7 panels leftover. Therefore, it is recommended that Ms. Henrich not obtain the additional capacities for the sawmill and the peeler. Since the cost of the additional dryer capacity ($0.04/min) is less than the shadow price ($0.05) it is recommended that Ms. Henrich obtain the additional minutes.
d) The shadow price for dryer capacity is $0.05. The allowable increase is 10 while the allowable decrease is 45. It is recommended that Ms. Henrich only sells 45 000 minutes of dryer capacity because the allowable decrease is 45. Selling 45 000 minutes of dryer capacity is the highest amount that Ms. Henrich can sell without exceeding the range of feasibility of the shadow price.
e) The eq. price for the new product can be calculated using the shadow prices of the necessary resources as follows:
8bm of pine : 8 x 0.4 = 0.32       8 mins of dryer time: 8 x 0.05 = 0.4
16bm of fir: 16 x 0.06= 0.96      1 peeled panel: 1 x 0 = 0
0.32 + 0.96 + 0.4 + 0 = $1.68
If PB Lumber Company produces this new type of plywood, it will experience a loss of $1.68 for its current products. Therefore, the marketing department’s advice is to add $1.69 or more to the price of the plywood, so that the company will be able to make a profit.
f) The shadow price for the selling capacities of Type 1 and Type 2 plywood is $0. This means that the optimal solutions leave some of Type 1 and Type 2 plywood unused. Since there is leftover resources from both products, it is recommended that PB Lumber Company not advertise its’ plywood products because PB Lumber Company will not be able to sell any of the additional demand.
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PB Lumber Company
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Contribution per bm 0.04 0.06 1.2 1.5

Quantity 20 200 90 93.33333Total

Contribution to profit 0.8 12 108 140 260.8

Constraints Usage RHS Leftover

Pine available 1 16 12 2580 ≤ 2580 0

Fir available 1 8 12 2040 ≤ 2040 0

Sawmill capacity 1 1 220 ≤ 400 180

Peeled plywood capacity 1 1 183.3333 ≤ 250 66.66667

Dryer time  4 6 920 ≤ 920 0

Type I plywood selling capacity 1 90 ≤ 120 30

Type II plywood selling capacity 1 93.33333 ≤ 100 6.666667

Type I  plywood minimum production 1 90 ≥ 90 0
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Microsoft Excel 14.0 Sensitivity Report

Worksheet: [BDM - Assignment 3.xlsx]Sheet1

Report Created: 2013-02-12 11:30:30 AM

Variable Cells

Final Reduced Objective Allowable Allowable

Cell Name Value Cost Coefficient Increase Decrease

$B$5 Quantity P 20 0 0.04 0.025 0.015

$C$5 Quantity F 200 0 0.06 0.025 0.06

$D$5 Quantity T1 90 0 1.2 0.12 1E+30

$E$5 Quantity T2 93.33333333 0 1.5 1E+30 0.18

Constraints

Final Shadow ConstraintAllowable Allowable

Cell Name Value Price R.H. Side Increase Decrease

$F$10Fir available Usage 2040 0.06 2040 180 200

$F$11Sawmill capacity Usage 220 0 400 1E+30 180

$F$12Peeled plywood capacity Usage 183.3333333 0 250 1E+30 66.66666667

$F$13Dryer time  Usage 920 0.05 920 10 45

$F$14Type I plywood selling capacity Usage 90 0 120 1E+30 30

$F$15Type II plywood selling capacity Usage 93.33333333 0 100 1E+30 6.666666667

$F$16Type I  plywood minimum production Usage 90 -0.12 90 2.5 10

$F$9 Pine available Usage 2580 0.04 2580 180 20
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Variable Cells

Cell Name Original Value Final Value Integer

$B$5 Quantity P 0 20Contin

$C$5 Quantity F 0 200Contin

$D$5 Quantity T1 0 90Contin

$E$5 Quantity T2 0 93.33333333Contin

Constraints

Cell Name Cell Value Formula Status Slack

$F$10Fir available Usage 2040$F$10<=$H$10Binding 0

$F$11Sawmill capacity Usage 220$F$11<=$H$11Not Binding 180

$F$12Peeled plywood capacity Usage 183.3333333$F$12<=$H$12Not Binding 66.66666667

$F$13Dryer time  Usage 920$F$13<=$H$13Binding 0

$F$14Type I plywood selling capacity Usage 90$F$14<=$H$14Not Binding 30

$F$15Type II plywood selling capacity Usage 93.33333333$F$15<=$H$15Not Binding 6.666666667

$F$16Type I  plywood minimum production Usage 90$F$16>=$H$16Binding 0

$F$9 Pine available Usage 2580$F$9<=$H$9 Binding 0


