MGSC 368v10: Introduction to Production and Operations Management
Assignment 1

Part I: Multiple Choice 								(14 Marks)	

Indicate the correct answer for each of the multiple choice questions below. (1 mark each)

1. The design, operation, and improvement of the systems that create and deliver the firm’s primary products and services is referred to as

a. Supply chain management.
b. Procurement management.
c. Operations and supply chain management.
d. Product and process analysis and design.

2. Which of the following statements is true?

a. Organization are either “pure goods” or “pure services” organizations.
b. Pure goods industries are low-margin commodity business. In order to differentiate themselves from competition, companies often add services.
c. Core goods providers do not have a service component as part of their businesses.
d. all of the above

3. Which of the following specialized areas constitute OSCM?

a. product design and purchasing
b. manufacturing and service operations
c. logistics and distribution
d. all of the above

4. Emphasizing how a factory’s capability could be used strategically to gain advantage over a competing company is referred to as
 
a. Manufacturing reengineering.
b. Manufacturing strategy.
c. Business process reengineering.
d. Total quality management.

5. The underlying logic that an operation cannot excel simultaneously on all competitive dimensions is referred to as

a. Straddling.
b. Trade-offs.
c. Productivity.
d. Core competency identification.


6. When a company seeks to match the benefits of a successful position of a competitor while maintaining its existing position, this is referred to as

a. Straddling.
b. Trade-offs.
c. Productivity.
d. Core competency identification.

7. The one thing that a firm can do better than its competitors is referred to as

a. Straddling.
b. Trade-offs.
c. Productivity.
d. Core competency.

8. Core competencies should yield what type of competitive advantage to the company?

a. short-term and swift competitive advantage
b. short to intermediate competitive advantage
c. long-term competitive advantage
d. none of the above

9. A resource that limits the capacity or maximum output of a process is known as

a. Buffering.
b. Blocking.
c. Starving.
d. Bottleneck.

10. The time required to prepare a machine to make a particular item is referred to as

a. Run time.
b. Setup time.
c. Productivity.
d. Efficiency.

11. Which of the following scenarios best describes job enrichment?

a. adjusting a specialized job to make it more interesting to the job holder
b. assigning a worker a variety of tasks to counteract oversimplification
c. giving workers certain managerial powers over their own activities
d. all of the above



12. Which of the following represents a disadvantage of product layout?

a. High volume is required because of the large investment needed to set up the process.
b. Work stoppage at any one point ties up the whole operation.
c. There is a lack of flexibility in handling a variety of products or production rates.
d. all of the above

13. The biggest advantage of a process-oriented (WorkCentre) layout is

a. Its flexibility for variety.
b. The simplified scheduling problem presented by this layout strategy.
c. The ability to employ low-skilled labor.
d. Its high equipment utilization.

14. The primary purpose of the mean absolute deviation (MAD) in forecasting is to

a. Estimate the trend line.
b. Eliminate forecast errors.
c. Measure forecast accuracy.
d. Detect seasonality.


Part II: Problems/Discussion Questions					(Total of 86 marks)	

1. Discuss the different alternatives of process flow time reduction, and give a real life example that shows how each alternative can be/was implemented.  	   (8 Marks)


The alternative ways of process flow time reduction are:

1. Perform activities in parallel - Where more than one activities can be performed at the same time. For example, at a Tim Hortons drive thru, employee 1 can take customers orders by interacting with them while employee 2 enters the order into the cash register and employee 3 prepares the order and finally employee 4 cashes out the order to the customer. In that way, it saves time for the other customers waiting in line. 

2. Change the sequence of activities - Change the sequence or decrease the steps that are required in order to complete an activity. For example, approving an invoice for a Shipping company includes; Operators (middleman who communicates with the vendor directly and makes deals) sends the invoice to the Accounts Payable clerk who then will need to gather all documents and verifications by communicating with the vendor. This all will take time as the vendor might not respond immediately to the Accounts Payable clerk’s e-mail, sometimes taking days, which results in longer waiting time. A solution will be to have the Operators send the invoice to the Accounts Payable clerk and at the same they should send their verifications and e-mails supporting the confirmation of the deals they’ve made with the vendors. In that way, the additional waiting time of receiving a response from the vendor will be greatly reduced and not needed. 
	
3. Reduce Interruptions; Ways of reducing distractions or unneeded activities that causes lack of attention. For example, rearranging a workplace seating arrangements. Some workplace may have an open concept layout where all employees sit together, this might cause distractions and increase making mistakes in their job, so in order to reduce interruptions, cubicles can be implemented. By implementing individual cubicles, workers can focus while reducing working errors, which in return, reduces to process flow time of getting the job done.

2. The “Moving Company” is considering different facility layout alternatives. The total load to be moved between any two of its departments per day (in tonnes) is shown in the following table:  								(12 Marks)

					Load in Tonnes

	Dept.
	A
	B
	C
	D

	A
	-
	40
	12
	32

	B
	-
	-
	56
	28

	C
	-
	-
	-
	0

	D
	-
	-
	-
	-



For example, the weight of the load to be moved from A to B and the load to be moved from B to A add up to 40 tonnes per day. The block plan of the facility is:


Locat
Location 1
Location 2
Location 3
Location 4









The distance between two adjacent or side-by-side locations is 20 metres. The distance between any two diagonal locations is 40 metres because traveling along the diagonal direction is not permitted.

The organization is considering the following two layouts:

Layout 1:						  Layout 2:
Locat
Department
 A
Department
 D
Department
 B
Department
 C

Locat
Department
 A
Department
 B
Department
 C
Department
 D


	







If the handling cost for moving one tonne of material is $2 per meter:

a) Calculate the total daily material handling cost for Layout 1.		(5 Marks)

Layout 1:

Department A
B) Cost = Distance * Load * Unit Cost
= 20m *40 *$2 = $1,600
C) Cost = Distance * Load * Unit Cost
=20M * 12 * $2 = $80
D) Cost = Distance * Load * Unit Cost
= (2) (20M) * 32 * $2 = $2,560

        
Department B

C) Cost = Distance * Load * Unit Cost
= 2(20M) * 56 * $2 = $4,480
D) Cost = Distance * Load * Unit Cost
= 20*28*$2 = $1,120

Department C

D) Cost = Distance * Load * Unit Cost
= 20 * 0 * $2 = $0

Total Cost = $1,600 + $80 + $2,560 + $4.480 + $1,120 + $0 = $9,840

b) Calculate the total daily material handling cost of Layout 2.		(5 Marks)	


Layout 2


Department A

B) Cost = Distance * Load * Unit Cost
= 20m *40 *$2 = $1,600
C) Cost = Distance * Load * Unit Cost
= (2)20M * 12 * $2 = $960
D) Cost = Distance * Load * Unit Cost
= (20M) * 32 * $2 = $1,280

Department B

C) Cost = Distance * Load * Unit Cost
= 20M * 56 * $2 = $2,240
D) Cost = Distance * Load * Unit Cost
= (2)20*28*$2 = $2,240

Department C

D) Cost = Distance * Load * Unit Cost
= 20 * 0 * $2 = $0

Total Cost = $0 + $2,240 + $2,240 + $1,280 + $960 + $1,600 = $8,320

c) Which layout should the company choose?				(2 Marks)

The company should choose Layout 2, because based upon the calculations, choosing layout 2 will result in saving $9,840 - $8,320 = $1,520
3. A firm is designing an assembly line to manufacturing its new product. The following tasks must be performed in the sequence and time specified in the following table, for a successful production of the new product. The production line will operate for 480 minutes (8 hours) per day and the forecasted demand is 600 units per day. (21 Marks)


	Task
	Task Time (Seconds)
	Immediate Predecessor

	A
	32
	None

	B
	30
	None

	C
	10
	A

	D
	42
	B, C

	E
	25
	C

	F
	20
	D, E

	G
	15
	E

	H
	25
	F, G



a) Draw a precedence diagram for this set of tasks.				(5 Marks)

[image: ]

b) Calculate the cycle time for this production line.			(3 Marks)

Cycle Time = Production time per day           = 480 minutes * 60 seconds = 28,800 
	           Number of output unit per day              600 units                          600
                                                 = 48 Seconds

c) Calculate the theoretical minimum number of workstations required.	(2 Marks)

Theoretical = Time           =   199 seconds = 4.1458 = 4 Workstations 
                      Cycle Time       48 seconds

d) Balance the line by completing the following table. When assigning tasks to workstations, use “with most followers” as your primary rule and 
“with longest task time” as your secondary rule to break any ties.	(8 Marks)


	Station
	Task
	Task Time (Sec)
	Remaining Time (Sec)
	Feasible Remaining Tasks
	With Most Followers
	With Longest Task Time

	-
	-
	-
	48 sec
	A,B
	A,B
	A

	1
	A
	32
	16
	C
	-
	-

	-
	-
	-
	40 sec
	B,D
	B
	-

	2
	B
	30
	18
	-
	-
	-

	-
	-
	-
	48 sec
	D,E,F
	D,E
	D

	3
	D
	42
	6
	-
	-
	-

	-
	-
	-
	48 sec
	E,F,G
	E
	-

	4
	E
	25
	23
	F,G,H
	G,H
	F

	
	F
	20
	3
	-
	-
	-

	-
	-
	-
	48 sec
	G,H
	G
	-

	5
	G
	15
	33
	H
	-
	-

	
	H
	25
	8
	-
	-
	-

	
	
	
	48 seconds Idle Time
	
	
	



Note: the table above does not indicate in any way the number of workstations the right answer should have. It is just to provide you with the overall format of the table necessary to solve the problem.

e) Calculate the efficiency of your line balance.				(3 Marks)
    
Efficiency = T / W * C = 199 seconds / 5*48 = 199/240 = 0.82916 = 82.9 = 83%
      Therefore, only 83% is efficient, while 17% is inefficient with a 41 seconds idle time.
      We needed only 4 workstations, but got 5, therefore, it is not very efficient. 


4. An RV wholesaler sells RVs to RV dealerships. The table below shows the number of RVs from its bestselling RV line sold over the last 5 weeks.			(7 Marks)

	Week
	1
	2
	3
	4
	5

	Sales
	80
	60
	72
	100
	110






a) Calculate a 4-period simple moving average forecast of weeks 5 and 6 sales.	
						(2 Marks)
1) F5 = 80+60+72+100/4 = 78
2) F6 = 60+72+100+110/4 = 86
b) Calculate a 3-period weighted moving average forecast of week 6 sales using a weight of 0.5 for the most recent, 0.3 for the next most recent and 0.2 for the third most recent observation.							(2 Marks)

3) F6 = (0.2*72) + (0.3*100) = (0.5 *110) = 99.4

c) Calculate an exponential smoothing forecast of week 6 sales. The forecast for 
week 5 was 108. Use α = 0.3 in your calculation.			(3 Marks)

a= 0.3, F5 = 108;
F6= 0.3*110 + (1-0.3)*108 = 108.6


5. Different forecasting techniques were used to forecast demand for an item. The actual demand and the two sets of forecasts are as follows:				(8 Marks)
	Actual Demand
	Forecast Using Method 1
	Forecast Using Method 2

	320
	296
	330

	300
	310
	340

	360
	348
	364

	380
	360
	380

	400
	410
	390

	550
	510
	430



Compute the MAD for each set of forecasts. Which forecast appears to be most accurate?

METHOD 1
	Actual Demand 
	Forecast Demand
	Error (Deviation)

	320
	296
	24

	300
	310
	-10

	360
	348
	12

	380
	360
	20

	400
	410
	10

	550
	510
	40


TOTAL MAD= 19.33
	Actual Demand
	Forecast Demand
	Error (Deviation)

	320
	300
	20

	300
	340
	-40

	360
	364
	-4

	380
	380
	0

	400
	390
	10

	550
	430
	120



Total MAD = 32.33
In conclusion, I would choose method 1 because it’s lower as compared to method 2.

6. The quarterly sales in units for “Retail sale Sports” for the last two years are as follows:
(10 Marks)

	Quarter
	Year 1
	Year 2

	I
	440
	560

	II
	460
	490

	III
	420
	500

	IV
	390
	400










Using linear regression, a straight line was fitted to the sales data. Assume that the equation of the fitted line is Y = 420 + 6 × t. The first quarter in the data is labeled t = 1.

a) Calculate seasonal indexes for this product using the fitted line approach. 


	Quarters
	Sales
	Fitted Line
	Ratio/Sales

	1
	440
	426
	1.0329

	2
	460
	432
	1.0648

	3
	420
	438
	0.9589

	4
	390
	444
	0.8783

	5
	560
	450
	1.2444

	6
	490
	456
	1.0746

	7
	500
	462
	1.0882

	8
	400
	468
	0.8547



Seasonal Indexes;
Quarter 1 = (1.0329 + 1.2444) / 2 = 1.1386
Quarter 2 = (1.0648 + 1.0746) / 2 = 1.0697
Quarter 3 = (0.9589 + 1.0882) / 2= 1.0235
Quarter 4 = (0.8783 + 0.8547) /2 = 0.8665

b) Using the fitted line and seasonal indexes you have just calculated, forecast sales in each quarter of year 3.
420 + 6 * T
Quarter 1 = 1.1386 (420+6*9) = 539.696
Quarter 2 = 1.0697 (420+6*10) = 513.456
Quarter 3 = 1.0235 (420+6*11) = 497.421
Quarter 4 = 0.8665 (420+6*12) = 426.31

7. The Fine Furniture Company is a major producer of bookcases. The following are the estimates of demand, cost, and production data for the next six months.	(20 Marks)
	Cost Data
	 

	Hiring cost/worker
	N/A

	Layoff cost/worker
	N/A

	Straight time cost/hour
	$12

	Holding cost/unit/month
	$4

	Backorder cost/unit/month
	$10

	Subcontracting cost/unit
	$25 

	Overtime cost/hour
	$20



	Production Data
	 

	Working hours/day
	8

	Labor requirement    
	

	(hours/unit)
	4

	Safety stock
	0

	Beginning inventory (units)
	100

	Planning horizon (months)
	6



	Month
	Demand Forecast
	Working Days

	March
	900
	20

	April
	1200
	20

	May
	  700
	20

	June
	800
	19

	July
	700
	20

	August
	  900
	21



Develop two aggregate production schedules. (The table formats used in the aggregate planning example in your textbook may be convenient for preparing your answers).
a. Constant Workforce Plan; Varying Inventory and Stock outs. Use a constant workforce large enough to produce enough units over the six months to meet total forecast demand.  All workers must be full-time workers.  Assume stock outs result in backorders which must be satisfied from production in following periods.

I will use 22 workers as my workforce



	Month 
	Demand
	Production
	Editing inventory
	Backorder units
	Inventory holding cost
	Backorder cost
	Straight time cost

	Feb
	*
	*
	100
	*
	*
	*
	*

	March
	900
	880
	80
	0
	$320
	0
	$42,240

	April
	1,200
	880
	0
	240
	0
	$2,400
	$42,240

	May
	700
	880
	0
	60
	0
	$600
	$42,240

	June
	800
	825
	0
	35
	0
	$350
	$40,128

	July
	700
	880
	145
	0
	$580
	0
	$42,240

	August
	900
	924
	169
	0
	$676
	0
	$44,352

	TOTAL
	
	$258,366
	$1,576
	$3,350
	$253,440



b. Constant Workforce Plan; Overtime. Use a constant workforce of 20 workers and use overtime to meet any additional output requirements.

	Month
	Demand 
	Production 
	Overtime units 
	Ending inventories
	Inventory holding cost
	Overtime cost
	Straight time cost

	Feb 
	*
	*
	*
	100
	*
	*
	*

	March 
	900
	800
	0
	$0
	$0
	$0
	$38,400

	April 
	1,200
	800
	400
	$0
	$0
	$32,000
	$38,400

	May 
	700
	800
	0
	100
	$400
	$0
	$38,400

	June 
	800
	760
	0
	60
	$240
	$0
	$36,480

	July 
	700
	800
	0
	160
	$640
	$0
	$38,400

	August 
	900
	840
	0
	100
	$400
	$0
	$40,320

	Total
	$264,080
	$1,680
	$32,000
	$230,400
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