ADM 3301 A, B, C and D		Assignment #1
ASSIGNMENT # 1
FORECASTING and AGREGATE PLANNING

A group of minimum of two (2) and maximum of three (3) students from the same section must submit their assignment. Students must work in groups.  No individual assignment is allowed unless approved by the professor. 

Students are reminded that submitted assignments must be neat, readable, and well-organized.  Assignment marks will be adjusted for sloppiness, poor grammar, spelling, for technical errors as well as if you submit a PDF file. The assignment is to be submitted electronically as a single Word Document file via BrightSpace learn by Saturday October 20th prior to 23:59.  Front page of the Word document has to include title of the assignment, course code and section, student names and ID number. Plagiarism on assignments will not be accepted, each student must sign the statement of integrity. 
This assignment can NOT be hand written. ONE submission on Brightspace per group and you can NOT work with students from another section.
E-mail questions related to the assignment should be sent to the Teaching Assistant or posted on the Brightspace course website “Discussion page” (viewed by all). 

Section A and Section C: Mitchell McEwen (mmcew044@uottawa.ca) 
Section B: Michael Inglis (mingl095@uottawa.ca)
Section D: Patrick Fillion (pfill096@uottawa.ca) 

Problem # 1 (16 points)
A can opener manufacturer has had monthly sales for a seven-month period as follows:  
		
Month		Sales
Feb.		1256
Mar.		1602
Apr. 		2376
May		1844
Jun.		2231
Jul.		2716
Aug.		1793

a) Plot the monthly data. (2 points)
b) Forecast September’s sales using each of the following:
1. A linear trend equation. (Use of Excel’s regression). (3 points)
2. A three-month simple moving average. (2 points)
3. Exponential smoothing with a smoothing constant equal to 0.1, and a starting forecast for May of 2093. (3 points)
4. A three-month weighted average using 0.1 for August, 0.1 for July, and 0.80 for June. (2 points)
c) Which forecast method seems most appropriate? Why? (4 points)
Problem # 2 (23 points)
The following data shows the sales of toys at the ABC Company in Ottawa. Each period corresponds to 4 weeks.

	Period
	2016
	2017
	2018

		1

	2

	3

	4

	5

	6

	7

	8

	9

	10

	11

	12

	13



		155

	339

	143

	95

	93

	170

	216

	298

	339

	213

	234

	302

	431



		576

	1064

	390

	261

	277

	346

	460

	638

	710

	505

	458

	679

	646



		1106

	2061

	705

	412

	404

	624

	704

	980

	1080

	690

	671






a) Plot the sales data. Which forecasting technique do you recommend? Why? (4 points)
b) Use the multiplicative decomposition model discussed in class to calculate the thirteen seasonal indices (Hint: Use a thirteen-period centered moving average), the intercept and slope of the trend component. Show your work and fill in the table below (Round to four decimal places). (10 points)

	Seasonal Indices
	

	1
	

	2
	

	3
	

	4
	

	5
	

	6
	

	7
	

	8
	

	9
	

	10
	

	11
	

	12
	

	13
	

	
	

	Intercept
	

	Slope
	



c) Using the multiplicative decomposition model above, is the forecast of period 1 to 37 performing adequately? Justify your answer. (5 points)
d) Use the multiplicative decomposition model to forecast sales for the rest of year 2018 and 2019 (e.g. forecast for the period 38 to period 52). Show calculation. (4 points)

Problem # 3 (13 points)
John Howard, a Mobile, Alabama, real estate developer, has devised a regression model to help determine residential housing prices in South Alabama.  The model was developed using recent sales in a particular neighbourhood. The price (Y) of the house is based on the size (square footage =X) of the house. The model is:

Y = 13,473 + 37.85X

The coefficient of correlation for the model is 0.63.
1. Use the model to predict the selling price of a house that is 1,860 square feet. (2 points)
1. An 1,860 square-foot house recently sold for $95,000. Explain why this is not what the model predicted. (3 points)
1. If you were going to use multiple regression to develop such a model, what other quantitative variables might you include? (4 points)
1. What is the value of the coefficient of determination in this problem? What does it suggest about the regression model? (4 points)

Problem # 4 (13 points)
GB Computer Services repairs and services personal computer at its store, and it makes local service calls. It primarily uses part-time university students as technicians. The firm has had a steady growth since it started. Managers purchase generic computer parts in volume at a discount from variety of sources whenever they see a good deal. Thus, they need a good forecast of demand for repairs so that they will know how many computer component parts to purchase and stock, and how many technicians to hire.

The company has accumulated the demand data shown in the table below for repair and service calls for the past 12 months, from which it did consider simple exponential smoothing using a smoothing constant alpha = 0.3, and using the demand of period 1 as both demand and forecast for period 1 (i.e. F1 = A1)

	Period
	Month
	Demand for Repair and Service Calls
	Forecast

	1
	January 
	37
	

	2
	February
	40
	37.000

	3
	March
	41
	37.900

	4
	April
	37
	38.830

	5
	May
	45
	38.281

	6
	June
	50
	40.297

	7
	July
	43
	43.208

	8
	August
	47
	43.145

	9
	September
	56
	44.302

	10
	October
	52
	47.811

	11
	November
	55
	49.068

	12
	December
	54
	50.848



a) Construct a Control Chart to monitor the forecast accuracy using control limits of ± 3σ (i.e. σ = standard deviation). Show your work. (8 points)

b) Is the forecast performing adequately? Explain. (5 points)

Problem # 5 (40 points)
A manufacturer of lawn mowers must develop an aggregate production plan, given the forecasts for engine demand shown in the table below.  Assume that each unit requires 7 labor hours of assembly time and workers on average work an 8-hour day and 20 days per month. Also Assume that the manufacturer at the start of month 1, has no employees.

	Month
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	Forecast
	2820
	2100
	3250
	3460
	3600
	2790
	2760
	2640
	2580
	2900
	3200
	3180




a) Develop a chase strategy aggregate production plan that would meet the forecasted demand of each month. (6 points)

b) Develop a level strategy production plan that would meet the variations in the forecasted demand by a combination of inventories and backorders. (4 points)

c) [bookmark: _GoBack]Develop a mixed strategy production plan that use 3-month averages (i.e. average demand every three months to determine the production schedule for those three months) with a maximum permanent workforce of 135.  The workers can work 4 hours of overtime each day. (10 points)

d) Compute the total cost of each strategy plan above (i.e. Chase, level and mixed), given the cost structure table below. (18 points)

Material cost per engine 				$50 
Permanent labor cost per hour 			$40
Overtime labor cost per hour 				$60
Hiring/training cost per full-time employee 		$5000
Layoff cost per full-time employee 			$4000
Holding cost per engine per month 			$5
Backorder cost per engine per month 		$20

e) If you are the production manager, which plan do you implement and why? (2 points)


Problem # 6 (25 points)

Jose Martinez of El Paso had developed a polished stainless steel tortilla machine that makes it a “showpiece” for display in Mexican restaurants.  He needs to develop a 5-month aggregate plan.  His forecast of capacity and demand follows:

	
	Month

	
	1
	2
	3
	4
	5

	Demand
	150
	160
	130
	200
	210

	Regular capacity
	150
	150
	150
	150
	150

	Overtime capacity
	20
	20
	10
	10
	10



Subcontracting: 100 units available over the 5-month period (NOT 100 units each month)
Beginning inventory: 0 units
Ending inventory required at the last month (i.e. month 5): 20 units.

	Costs
	

	Regular-time cost per unit
	$100

	Overtime cost per unit
	$125

	Subcontracting cost per unit
	$135

	Inventory holding cost per unit per month
	$3



Assume that backorders are not permitted. 

a) Find an aggregate production plan using the intuitive lowest cost approach. 
(i.e. Develop an aggregate plan using the transportation method).  (13 points)

b) State the corresponding aggregate schedule plan and its total costs? (6 points)

c) What is the ending inventory at month 2, month 3, and month 4? (6 points)
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