Business 260 Midterm Exam 2

Professor David Mease
Name: __________________________

*By signing my name below I attest under penalty of the Judicial Affairs Officer of the University that I have done my own work on this exam and have not been assisted by other students or references while taking this exam other than the formulas provided on the last page.
*Signature: __________________________


****Note:  You must show all your work in order to receive credit*****
Use the following information for questions #1 through #8.
A company is considering building a new store in San Jose.  They have 4 choices: don’t build any store at all, build a small store, build a medium size store or build a big store.  The payoff they will get depends on the economy.  The economy will go into recession with probability 0.10.  The economy will be weak with probability 0.70.  The economy will be strong with probability 0.20.  The payoff table is given below.

	 
	Recession
	Weak Economy
	Strong Economy

	No Store
	$0 
	$0 
	$0 

	Build a Small Store
	-$100
	$200 
	$400 

	Build a Medium Store
	-$200
	$500 
	$1,000 

	Build a Big Store
	-$1,500
	$600 
	$2,000 


1) (3 percent) What decision would the optimistic (maximax) approach favor?  Write your answer here: ___Build a Big Store___
2) (3 percent) What decision would the conservative (maximin) approach favor?  Write your answer here: ___ No Store_____
3) (3 percent) Construct the regret table for this problem.
	 
	Recession
	Weak Economy
	Strong Economy

	No Store
	$0 
	$600 
	$2,000 

	Build a Small Store
	$100
	$400 
	$1,600 

	Build a Medium Store
	$200
	$100 
	$1,000 

	Build a Big Store
	$1,500
	$0 
	$0 


4) (3 percent) What decision would the minimax regret approach favor?  Write your answer here: ____ Build a Medium Store_________
5) (4 percent) What decision would the expected value approach favor?  Show your work below and write your answer here: ____ Build a Big Store_________
EV(No Store) = 0(.10)+0(.70)+0(.20)=$0
EV(Build a Small Store) = (-100)(.10)+(200)(.70)+(400)(.20)=$210

EV(Build a Medium Store) = (-200)(.10)+(500)(.70)+(1000)(.20)=$530

EV(Build a Big Store) = (-1500)(.10)+(600)(.70)+(2000)(.20)=$670
6) (5 percent) Compute the standard deviation for the decision to build a medium size store.  Show your work below and write your answer here: _____$313.21_____
Variance = (-200-530)2(.10)+(500-530)2(.70)+(1000-530)2(.20)=98100 so standard deviation is the square root of 98100 which is $313.21
7) (4 percent) What is the EVPI for this problem?  Show your work below and write your answer here: _____$150_____
EVwPI = (0)(.10)+(600)(.70)+(2000)(.20)=$820
EVwoPI = $670

EVPI = 820-670=$150
8) (2 percent) Explain the meaning of the EVPI in the context of this problem.

$150 is the most money you would pay for information about the economy.
Use the following information for questions #9 through #13.

Burger Prince Restaurant is considering opening a new restaurant on Main Street.  The company has two different building designs (d1 and d2), each with a different seating capacity.  The average number of customers arriving per hour will be either 40, 60, or 80.  The probability of 40 customers per hour is 0.40.    The probability of 60 customers per hour is 0.20.   The probability of 80 customers per hour is 0.40.

Additionally, a market research survey is available.  It will report either favorable or not favorable.    There is a 50% chance it will be favorable.  The posterior probabilities are given below based on that survey.  
P(40 customers per hour | favorable)  = .10
P(60 customers per hour | favorable)  = .20
P(80 customers per hour | favorable)  = .70
P(40 customers per hour | unfavorable)  = .70

P(60 customers per hour | unfavorable)  = .20
P(80 customers per hour | unfavorable)  = .10

9) (8 percent) Show the complete decision tree for the Burger Prince Restaurant example (including a decision node for whether or not to obtain the survey information).
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10) (4 percent) If the payoffs are those given in the table at the bottom of this page, what decision would the expected value approach favor if the survey is not used?  Show your work below and write your answer here: _____d2_____
EV(d1) = (100)(.40)+(400)(.20)+(500)(.40)=$320

EV(d2) = (0)(.40)+(300)(.20)+(700)(.40)=$340
11) (4 percent) If the payoffs are those given in the table at the bottom of this page, what decision would the expected value approach favor if the survey is used and it is favorable?  Show your work below and write your answer here: _____d2_____
EV(d1) = (100)(.10)+(400)(.20)+(500)(.70)=$440

EV(d2) = (0)(.10)+(300)(.20)+(700)(.70)=$550
12) (4 percent) If the payoffs are those given in the table at the bottom of this page, what decision would the expected value approach favor if the survey is used and it is not favorable?  Show your work below and write your answer here: _____d1_____
EV(d1) = (100)(.70)+(400)(.20)+(500)(.10)=$200
EV(d2) = (0)(.70)+(300)(.20)+(700)(.10)=$130
13) (6 percent) If the payoffs are those given in the table at the bottom of this page, what is the expected value of sample information?  Show your work below and write your answer here: _$35_
EVwSI = (550)(.5)+200(.5)=$375
EVwoSI = $340
EVSI = 375-340=$35
Payoff table for Questions #10 through #13
	 
	40 customers per hour
	60 customers per hour
	80 customers per hour

	d1
	$100 
	$400 
	$500 

	d2
	$0 
	$300 
	$700 


For the linear program problems #14 through #16, do the following:
a) Graph the feasible region on the graph provided.
b) Answer the question about whether or not the problem has a feasible region.

c) Identify all of the extreme points and list them in the table provided.  The table has room for up to 7 extreme points but all problems will have fewer than that.

d) Evaluate the objective function at each extreme point and include all those values in the table.
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e) Finally, give the optimal value of the objective function.  If it can be optimized without bound then state that.

14) (12 percent)

Max       10x1 + 2x2
     s.t.           

                     x1 +   x2  <   4
           3x1 -  x2  <  0
                                   x1 > 0



           x2 > 0

a) Graph the feasible region on the graph provided above.
b) Does this problem have a feasible region?  Write “yes” or “no” on the line: __yes___
	c) List all extreme points here
	d) Give the objective function value at each extreme point here

	 x1=0, x2=0
	 0

	 x1=0, x2=4
	 8

	 x1=1, x2=3
	 16

	 
	 

	 
	 

	 
	 

	 
	 


e) What is the optimal value of the objective function?  If it can be optimized without bound then state that here instead.
The optimal value is 16.
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15) (12 percent)

Min       10x1 + 2x2
     s.t.           

                x1 +   x2  >   4

     3x1 -  x2  >  6
                              x1 > 0



      x2 > 0

a) Graph the feasible region on the graph provided above.
b) Does this problem have a feasible region?  Write “yes” or “no” on the line: __yes___

	c) List all extreme points here
	d) Give the objective function value at each extreme point here

	 x1=4, x2=0
	 40

	 x1=2.5, x2=1.5
	 28

	 
	 

	 
	 

	 
	 

	 
	 

	 
	 


e) What is the optimal value of the objective function?  If it can be optimized without bound then state that here instead.
The optimal value is 28.

16) (12 percent)

Max       10x1 + 2x2
     s.t.           

                x1 +   x2  <   4
                4x1 +  3x2  <   24
     x1  <  3
     x2  <  3
                  x1 > 0

      x2 > 0

a) Graph the feasible region on the graph provided above.
b) Does this problem have a feasible region?  Write “yes” or “no” on the line: __yes___

	c) List all extreme points here
	d) Give the objective function value at each extreme point here

	 x1=0, x2=0
	 0

	 x1=0, x2=3
	 6

	 x1=1, x2=3
	 16

	 x1=3, x2=1
	 32

	 x1=3, x2=0
	 30

	 
	 

	 
	 


e) What is the optimal value of the objective function?  If it can be optimized without bound then state that here instead.

The optimal value is 32.
17) (10 percent) For the following problem, write down the correct and complete formulation of the linear programming problem.  Write all inequalities with the variables in a consistent order on the left side and the constant on the right side. 
Benson Electronics manufactures three components used to produce cell phones and other communication devices.  In a given period, demand for the three components may exceed Benson’s manufacturing capacity.  In this case, the company meets demand by purchasing the components from another manufacturer.  Benson’s manufacturing cost per unit and purchasing cost per unit for the three components are as follows:

	Source
	Component 1
	Component 2
	Component 3

	Manufacture
	$4 
	$3.50 
	$2.50 

	Purchase
	$7 
	$8 
	$7 


Manufacturing times in minutes per unit for Benson’s three departments are as follows:

	
	Component 1
	Component 2
	Component 3

	Production
	2
	4
	4

	Assembly
	1
	5
	3

	Testing and Packaging
	3
	6
	5


For instance, each unit of component 1 that Benson manufactures requires 2 minutes of production time, 1 minute of assembly time, and 3 minutes of testing and packing time.  For the next period, Benson has capacities of 20,000 minutes in the production department, 30,000 minutes in the assembly department, and 40,000 minutes in the testing and packing department.  Benson must meet demands of 6,000 units for component 1, 5,000 units for component 2 and 2,000 units for component 3.

The objective is to meet or exceed the demand with the smallest total combined manufacturing and purchasing costs.
M1 = Number of units of component 1 manufactured

M2 = Number of units of component 2 manufactured

M3 = Number of units of component 3 manufactured

P1 = Number of units of component 1 purchased 

P2 = Number of units of component 2 purchased
P3 = Number of units of component 3 purchased
Min      4M1 + 3.5M2  + 2.5M3 + 7P1 + 8P2 + 7P3
         s.t.           

2M1 + 4M2  + 4M3                       <   20,000
1M1 + 5M2  + 3M3                       <  30,000
3M1 + 6M2  + 5M3                       <  40,000
 M1  +                       P1                >   6,000
             M2  +                  P2         >   5,000
                         M3  +            P3   >   2,000
            M1, M2, M3, P1, P2, P3    > 0



























































































































