ADM 3301 M and N

Assignment # 2

ASSIGNMENT # 2
AGGREGATE PLANNING
ADM 3301 students are reminded that submitted assignments must be neat, readable, and well-organized.  Assignment marks will be adjusted for sloppiness, poor grammar and spelling, as well as for technical errors. Plagiarism on assignments will not be accepted, each student must sign the statement of integrity.  E-mail questions related to the assignment should be sent to the Teaching Assistant.

Section M: Sara Barghi (sbarg104@uottawa.ca)

Section N: S.M. Amin Kamali (skamali@uottawa.ca)

Problem # 1

Andree’s All-American manufactures fashionable tennis wear, needs help planning production for next year.  Demand for tennis gear is fairly stable, but has peaks during the summer months.  

	Month
	Demand Forecast

	January
	500

	February
	300

	March
	200

	April
	1500

	May
	2500

	June
	3500

	July
	4500

	August
	2500

	September
	500

	October
	300

	November
	300

	December
	2500


Beginning workforce


9 workers

Production per day


9 units per employee

Production cost during regular time
$50 per unit

Subcontracting cost


$75 per unit

Increasing production


$3000 per worker

Decreasing production

$6000 per worker

Inventory holding cost

$1 per unit/month
Beginning inventory


300
Ending Inventory requirements: 
10% of the forecasted demand
Given the above costs and demand forecasts, assume that the employee work every day of the year (i.e. 365 days per year), test these two strategies for meeting demand: 

a. Chase plan: produce to meet forecasted demand and safety stock requirements by varying only the workforce level (i.e. increase and decrease production).
b. Level plan with subcontracting and inventory to meet variation in demand. (Note that employee work every day of the month and no idle time).
c. Which Aggregate Plan Strategy would you recommend? Justify.
Assumptions: 
1. Since the cost of stock out or backorder is not provided thus we assume that the option of stock out or backorder is not allowed.
2. Since the number of days an employee work in a month vary thus the number of units produced in a month will not be the same.  In the EXAMPLES seen in class we assume that the employee work the same number of days each month ( for example 21 days/month), thus the number of unit produced each month will be the same, which is not the case for this example (i.e. February is 28 days, March is 31 days, ....).
Problem # 2
A company produces a variety of recreation and leisure products.  The production manager has developed an aggregate forecast:

	Month 
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sept
	Total

	Forecast
	50
	44
	55
	60
	60
	40
	50
	359


Use the following information to develop aggregate plans:

Regular production cost


$240 per unit

Overtime production cost


$360 $per unit

Regular capacity



40 units per month

Overtime capacity



8 units per month

Subcontracting cost



$420 per unit

Subcontracting capacity


12 units per month

Holding cost




$30 per unit per month

Back order cost



$100 per unit per month 

Beginning inventory



0 units

Desired ending inventory in September: 
0 Units (and not backlog)
Number of employee: 


5 

Hiring cost: 




$2000 per employee
Firing cost: 




$1000 per employee
Develop an aggregate plan using the following strategy and compute the total cost of each plan.
a) With the current workforce level of 5 employees, develop a level strategy: the number of units produced regular, overtime and subcontracting are the same for all the months except for September.
b) Develop a mix strategy aggregate plan that will minimize cost. Subcontracting is not allowed however all the other options are possible.
c) Develop an aggregate plan using the transportation method.
d) Among the three plans, which plan has the lowest cost?

Problem # 3
The J. Mehta Company’s production manager is planning a series of one-month production periods for stainless steel sinks.  The forecasted demand for the next four months is as follows:

	Month
	Demand for Stainless Steel Sinks

	1
	120

	2
	160

	3
	240

	4
	100


The Mehta firm can normally produce 100 stainless steel sinks in a month.  This is done during regular production hours at a cost of $100 per sink.  If demand in any one month cannot be satisfied by regular production, the production manager has three other choices:

(1) he can produce up to 50 more sinks per month in overtime but at a cost of $130 per sink;

(2) he can purchase a limited number of sinks from a friendly competitor for resale (the maximum number of outside purchases over the four-month period is 450 sinks, at a cost of $150 each);

(3) Or, he can fill the demand from his on-hand inventory.  The inventory carrying cost is $10 per sink per month.

A constant workforce level is expected. Back orders are NOT permitted (e.g. order taken in period 3 to satisfy demand in period 2 is not permitted). Inventory on hand at the beginning of month 1 is 40 sinks. 

a. Develop an aggregate production plan using linear programming (i.e. set up and solve this problem as a linear programming problem that will minimize the total cost and meet the forecasted demand). Use Excel Solver to find the optimal production schedule. (Provide a print out of the excel spreadsheet and the answer report).
b. State the corresponding optimal aggregate production plan and its total costs?
Source: 
Problem 1: J. Heizer and B. Render; Operations Management, 8th edition, Prentice Hall, 2006.
Problem 2: Stevenson, W.J. and Hojati, C. 2011. Operations Management (4th Canadian edition). McGraw-Hill/Ryerson. Mass. 741p. 
Problem 3: Render, B., and R.M. Stair, Jr., N. Balakrishnan 2003. Managerial Decision Modeling. Prentice-Hall, Inc.: Upper Saddle River, New Jersey. 616p.
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