Homework 5: OPRE 315
Please answer the following questions giving all details. 
Questions 1 and 3: 1.2 Points each; Question 2: 1.6 Points
1. The Charm City Engineering Company is considering six projects for the next year.  The number of engineers and the number of support personnel required for each project, and the expected profit for each project are given below.
                                             


      Project

                                 


  1       2       3       4       5       6
           ______________________________________________________

Engineers Required             
 32     30     40     35     50     38
  
Support Personnel Required     
 30     32     42     50     40     42
  
Profit (in thousands of dollars)   220   290   220   180   320   260
Formulate a capital budgeting problem that maximizes the company's total profit subject to the following constraints:

- Use no more than 200 engineers

- Use no more than 180 support personnel

- If project 3 is done, then project 4 must be done and vice versa

- At least four projects must be selected 
(a) Define the decision variables.
(b) Determine the objective function. What does it represent?
(c) Determine all the constraints. What does each constraint represent?

Note: Do NOT solve the problem after formulating.

2. Charm City TV Production is considering producing a pilot for a comedy series for a major television network. While the network may reject the pilot and the series, it may also purchase the program for 1, 2 or 3 years. The management of Charm City may decide to produce the pilot or transfer the rights for the series to a competitor for $200,000. Charm City's profits are summarized in the following profit (in thousands of dollars) payoff table.

                                  
     Reject      1 Year          2 Years         3 Years
_____________________________________________________________
Produce pilot                     -100              300                450              550
Sell to competitor               200              200                200              200
_____________________________________________________________                                 

Determine whether to produce the pilot or sell to competitor by finding the optimal decision and the profit associated with it by using the following decision criteria:
a. Maximax

b. Maximin

c. Equal likelihood

d. Minimax regret 
3. For the problem given in Question 2, the probabilities are given by P(Reject) = 0.2, P(1 Year) = 0.4, P(2 Years) = 0.3 and P(3 Years) = 0.1. 

a. Compute the expected value for each decision and select the best one.
b. Compute the expected regret value for each decision and select the best one.

c. Calculate and interpret the expected value of perfect information.

Notes:

- Homework 5 is due by midnight Sunday, November 20th.
- Each student must solve Homework 5 problems individually by himself/herself or within the team he/she is a member of. Please do not ask for help from anyone else to answer any questions in this homework.

- Please include all details and steps performed to find your answers. Just writing the final answers will not get you full credit. 

- Please post your answers in the Assignments section on the course website. 

- A team can post their answers in the Assignments section on the course website by any one of the team members but the submission must contain names of all team members. A member whose name is missing from the submission will not receive any credit.

- A team submission will be graded based on the answers submitted by the team. If answer to one or more questions is missing because a member of the team did not do his/her part, then the team will not receive any credit for those questions.

- Please submit the homework answers in Microsoft Word or PDF format. Scans or photos of the answers are acceptable but they must be clear and legible. Other formats are not acceptable.  
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