ISDS 514                                        Exam #1  Review                                 Dr. Z. Drezner

Question 1
A bank is attempting to determine where its assets should be invested during the current year. At present, $500,000 is available for investment in bonds, home loans, auto loans, and personal loans. The annual rates of return on each type of investment are known to be the following: bonds, 10%; home loans, 16%; auto loans, 13%; personal loans, 20%. To ensure that the bank's portfolio is not too risky, the bank's investment manager has placed the following three restrictions on the bank's portfolio:

· The amount invested in personal loans cannot exceed the amount invested in bonds.

· The amount invested in home loans cannot exceed the amount invested in auto loans.

· No more than 25% of the total amount invested may be in personal loans.

Help the bank maximize the annual return on its investment portfolio.

Question 2
Coalco produces coal at three mines and ships it to four customers. The cost per ton of producing coal, the ash and sulfur content (per ton) of the coal, and the production capacity (in tons) for each mine are given in Table 2. The number of tons of coal demanded by each customer is given in Table 3. The cost (in dollars) of shipping a ton of coal from a mine to each customer is given in Table 4. The total amount of coal shipped must contain at most 6% ash and at most 3.5% sulfur. Show Coalco how to minimize the cost of meeting customer demands.

Solve the problem without the ash and sulfur constraints. You are welcome to try it. These two constraints are challenging and will be done in class.


Table 2: Cost and Other Data for Coalco Problem

  

Production Cost
Capacity
Ash Content

Sulfur Content

Mine 1

$50


120

0.08 ton

0.05 ton

Mine 2

$55


100

0.06 ton

0.04 ton

Mine 3

$62


140

0.04 ton

0.03 ton

Table 3: Customer Demand for Coalco Problem

   

Customer 1
Customer 2
Customer 3
Customer 4


Demand
80

70

60

40



Table 4: Shipping Costs for Coalco Problem

   

Customer 1
Customer 2
Customer 3
Customer 4


Mine 1

4

6

8

12

Mine 2

9

6

7

11

Mine 3

8

12

3

5



Question #3
You have a truck that can carry a weight of 1200 pounds and has a volume of 500 gallons. The following is a list of 5 products that you can load on the truck:

	
	Weight
	Volume
	Cost
	Profit

	Product1
	12
	4
	10
	2

	Product2
	15
	5
	8
	1

	Product3
	8
	5
	17
	3

	Product4
	17
	6
	13
	2

	Product5
	5
	3
	4
	1


.

You have a budget of $1,000 to pay for the products and are asked to spend at least $50 but no more than $300 on each product.

How many units of each product should you buy to maximize your profit? (You can buy fractions of products.) What is your total profit? What are your answers if you require integer number of products?

Question #4
You own a wheat warehouse with a capacity of 20,000 bushels. At the beginning of month 1, you have 6000 bushels of wheat. Each month, wheat can be bought and sold at the prices per 1000 bushels shown in the following table.


                 Selling Price
       Purchase Price

Month 1
$3
$8

Month 2
$6
$8

Month 3
$7
$2

Month 4
$1
$3

Month 5
$4
$4

Month 6
$5
$3

Month 7
$5
$3

Month 8
$1
$2

Month 9
$3
$5

Month 10
$2
$5

The sequence of events during each month is as follows:

· You observe your initial stock of wheat.

· You can sell any amount of wheat up to your initial stock at the current month’s selling price.

· You can buy as much wheat as you want, subject to the warehouse size limitation.

Determine how to maximize the profit earned over the next 10 months.

Question #5
NewAge Pharmaceuticals produces the drug NasaMist from four chemicals. Today the company must produce 1000 pounds of the drug. The three active ingredients in NasaMist are A, B, and C. By weight, at least 8% of NasaMist must consist of A, at least 4% of B, and at least 2% of C. The cost per pound of each chemical and the amount of each active ingredient in 1 pound of each chemical are given in the following table. It is necessary that at least 100 pounds of chemical 2 be used. Determine the cheapest way of producing today’s batch of NasaMist. Hint: since you produce 1000 pounds, 8% of chemical A is actually 80 pounds and same for the other chemicals.

Cost/Pound
A
B
C

Chemical 1
$8
0.03
0.02
0.01

Chemical 2
$10
0.06
0.04
0.01

Chemical 3
$11
0.10
0.03
0.04

Chemical 4
$14
0.12
0.09
0.04

Question #6
Solve the following PERT problem and answer the following questions:

1. What is the duration of the project?

2. What is the critical path?

3. What is the standard deviation of the duration of the project?

4. If 2.5 standard deviations are considered safe, how many days you should commit for the completion of the project.

5. What is the probability that the project will take more than 65 days?

	Activity
	Predecessors
	Optimistic
	Most likely
	Pessimistic

	A
	--
	6
	9
	12

	B
	C
	12
	12
	18

	C
	F,H 
	5
	6
	7

	D
	--
	10
	13
	16

	E
	F,J
	12
	13
	20

	F
	A,D
	8
	8
	14

	G
	A,F
	10
	12
	14

	H
	A,D
	12
	15
	18

	I
	A,E,J
	5
	7
	15

	J
	C,F,H
	4
	5
	12


