SOM 306 – Operations Management

A. Dechter


Chapter 13 - Solutions

Problem 1:

a.
Total Aggregate production rate = 
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Cost

Total

Total

Costs

Per Unit

Units

Cost

Regular Time Labor Cost

$60.00

33600

$2,016,000

Overtime/Subcontracting

$90.00

0

$0

Beginning Inventory

400

Inventory Holding Cost

$10.00

0

$0

Beginning Workforce

210

Backorders

$20.00

0

$0

Labor Standard (units/worker)

26.667

Hiring

$600.00

165

$99,000

Layoff

$450.00

240

$108,000

Total Costs

$2,223,000

Period

1

2

3

4

5

6

7

8

Demand

6000

4800

7840

5200

6560

3600

Cumulative Demand

6000

10800

18640

23840

30400

34000

Net Cumulative Demand

5600

10400

18240

23440

30000

33600

Production/Inventory Planning

Production

5600

4800

7840

5200

6560

3600

Cumulative Production

5600

10400

18240

23440

30000

33600

Inventory (Excess Units)

0

0

0

0

0

0

Backorders (Units Short)

0

0

0

0

0

0

Capacity Planning

Workers Hired

114

51

Workers Layed Off

30

99

111

Workforce Available

210

180

294

195

246

135

Regular Time Capacity (units)

5600

4800

7840

5200

6560

3600

Overtime/Subcontracting (units)

Total Production Capacity (units)

5600

4800

7840

5200

6560

3600

= 34000 units

Production rate per period  = (34000 - 400)/6 = 5600 units

b.
(5600 units x 6 hours each)/160 hours per employee = 210 employees
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c.

b.
Total Cost = Regular-time labor cost + Carrying inventory cost + Back-order cost 

Total cost = ($10.00 per hour x 160 hours per period x 6 periods x 210 employees) + (800 units x $10 per unit) + (4480 units x $20 per unit) = $2,113,600.

c.
Roughly 13.3% of the total demand was not satisfied and had to be placed on backorder.  In specific, during periods 3, 4, and 5 demand is greater than production and backordering is necessary. This could present a potential loss to the firm, and therefore customer satisfaction is not optimal under this plan.  However, from operations and human resources perspectives, this plan is easy to implement as it uses constant level of resources.  Job security would most likely be high under this plan.

Problem 2:

a. Production rate per period  = 6080 units.


b. 228 employees


[image: image2.wmf]Aggregate Production Planning

Cost

Total

Total

Costs

Per Unit

Units

Cost

Regular Time Labor Cost

$60.00

36480

$2,188,800

Overtime/Subcontracting

$90.00

0

$0

Beginning Inventory

400

Inventory Holding Cost

$10.00

6400

$64,000

Beginning Workforce

210

Backorders

$20.00

0

$0

Labor Standard (units/worker)

26.667

Hiring

$600.00

18

$10,800

Layoff

$450.00

0

$0

Total Costs

$2,263,600

Period

1

2

3

4

5

6

7

8

Demand

6000

4800

7840

5200

6560

3600

Cumulative Demand

6000

10800

18640

23840

30400

34000

Net Cumulative Demand

5600

10400

18240

23440

30000

33600

Production/Inventory Planning

Production

6080

6080

6080

6080

6080

6080

Cumulative Production

6080

12160

18240

24320

30400

36480

Inventory (Excess Units)

480

1760

0

880

400

2880

Backorders (Units Short)

0

0

0

0

0

0

Capacity Planning

Workers Hired

18

Workers Layed Off

Workforce Available

228

228

228

228

228

228

Regular Time Capacity (units)

6080

6080

6080

6080

6080

6080

Overtime/Subcontracting (units)

Total Production Capacity (units)

6080

6080

6080

6080

6080

6080


d.
Total Cost = Regular-time labor cost + Carrying cost + Hiring Cost

Total cost = ($10.00 per hour x 160 hours per period x 6 periods x 228 employees) + (6400 units x $10 per unit) + (18 employees x $600 per employee) = $2,263,600.

e.
The cost of this plan is $150,000 higher than a level aggregate plan using inventories and back orders.  Under this plan, 45% of the inventory holding cost is incurred in period 6.  However, in terms of customer service, this plan has a high degree of customer service since no orders are placed on back order.  Also, under this plan the inventory and hiring costs are also considerably higher than a level aggregate plan using inventories and backorders.

Problem 3:

	Period
	1
	2
	3
	4
	5
	6

	Employees
	210
	180
	294
	195
	246
	135

	Needed
	 
	 
	 
	 
	 
	 


Problem 4:
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Cost

Total

Total

Costs

Per Unit

Units

Cost

Regular Time Labor Cost

$60.00

33600

$2,016,000

Overtime/Subcontracting

$90.00

0

$0

Beginning Inventory

400

Inventory Holding Cost

$10.00

800

$8,000

Beginning Workforce

210

Backorders

$20.00

4480

$89,600

Labor Standard (units/worker)

26.667

Hiring

$600.00

0

$0

Layoff

$450.00

0

$0

Total Costs

$2,113,600

Period

1

2

3

4

5

6

7

8

Demand

6000

4800

7840

5200

6560

3600

Cumulative Demand

6000

10800

18640

23840

30400

34000

Net Cumulative Demand

5600

10400

18240

23440

30000

33600

Production/Inventory Planning

Production

5600

5600

5600

5600

5600

5600

Cumulative Production

5600

11200

16800

22400

28000

33600

Inventory (Excess Units)

0

800

0

0

0

0

Backorders (Units Short)

0

0

1440

1040

2000

0

Capacity Planning

Workers Hired

Workers Layed Off

Workforce Available

210

210

210

210

210

210

Regular Time Capacity (units)

5600

5600

5600

5600

5600

5600

Overtime/Subcontracting (units)

Total Production Capacity (units)

5600

5600

5600

5600

5600

5600


b.
Total cost = Hiring Cost + Firing Cost + Regular-time labor Cost

Total Cost = 99,000  + 108,000) + 2,016,000 = $2,223,000.

c.
This plan yields virtually no inventory carrying cost since it produces exactly what is needed.  Moreover, customer service is high since no backorders are needed.  However, from a planning perspective this plan would be difficult to implement due to the high variability of resources needed each period.  Moreover, employee morale would tend to be fairly low with such a plan due to lack of job security.

Problem 5:

a.
The amount of production hours needed each period:

	Period
	1
	2
	3
	4
	5
	6

	Hours
	33,600
	28,800
	47,040
	31,200
	39,360
	21,600

	Needed
	 
	 
	 
	 
	 
	 


b.
Amount of regular-time production using a workforce of 210 employees:

(160 hours/employee/period)(210 employees) = 33,600 hours/period

c.

	Period
	1
	2
	3
	4
	5
	6
	Total

	Over-time Hours Needed
	0
	0
	13,440
	0
	5,760
	0
	19,200
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Cost

Total

Total

Costs

Per Unit

Units

Cost

Regular Time Labor Cost

$60.00

33600

$2,016,000

Overtime/Subcontracting

$90.00

0

$0

Beginning Inventory

400

Inventory Holding Cost

$10.00

0

$0

Beginning Workforce

210

Backorders

$20.00

0

$0

Labor Standard (units/worker)

26.667

Hiring

$600.00

165

$99,000

Layoff

$450.00

240

$108,000

Total Costs

$2,223,000

Period

1

2

3

4

5

6

7

8

Demand

6000

4800

7840

5200

6560

3600

Cumulative Demand

6000

10800

18640

23840

30400

34000

Net Cumulative Demand

5600

10400

18240

23440

30000

33600

Production/Inventory Planning

Production

5600

4800

7840

5200

6560

3600

Cumulative Production

5600

10400

18240

23440

30000

33600

Inventory (Excess Units)

0

0

0

0

0

0

Backorders (Units Short)

0

0

0

0

0

0

Capacity Planning

Workers Hired

114

51

Workers Layed Off

30

99

111

Workforce Available

210

180

294

195

246

135

Regular Time Capacity (units)

5600

4800

7840

5200

6560

3600

Overtime/Subcontracting (units)

Total Production Capacity (units)

5600

4800

7840

5200

6560

3600


e. 
Total Cost = Regular-time labor production cost + Overtime Cost

Total Cost = 2,016,000 + 288,00 = $2,304,000.

f. 
This plan achieves good customer service since all demand is met without any backorders.  The overtime cost, however, is considerably high with a value of $288,000.  In specific, period 3 requires about 62% of the total over-time hours needed.

Problem 10:

Number of employees needed to meet peak demand:

50 clients x 12 hours/client = 600 hours

600 hours/40 hours per employee = 15 employees
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Cost

Total

Total

Costs

Per Unit

Units

Cost

Regular Time Labor Cost

$60.00

33600

$2,016,000

Overtime/Subcontracting

$90.00

3200

$288,000

Beginning Inventory

400

Inventory Holding Cost

$10.00

0

$0

Beginning Workforce

210

Backorders

$20.00

0

$0

Labor Standard (units/worker)

26.667

Hiring

$600.00

0

$0

Layoff

$450.00

0

$0

Total Costs

$2,304,000

Period

1

2

3

4

5

6

7

8

Demand

6000

4800

7840

5200

6560

3600

Cumulative Demand

6000

10800

18640

23840

30400

34000

Net Cumulative Demand

5600

10400

18240

23440

30000

33600

Production/Inventory Planning

Production

5600

4800

7840

5200

6560

3600

Cumulative Production

5600

10400

18240

23440

30000

33600

Inventory (Excess Units)

0

0

0

0

0

0

Backorders (Units Short)

0

0

0

0

0

0

Capacity Planning

Workers Hired

Workers Layed Off

Workforce Available

210

210

210

210

210

210

Regular Time Capacity (units)

5600

5600

5600

5600

5600

5600

Overtime/Subcontracting (units)

2240

960

Total Production Capacity (units)

5600

5600

7840

5600

6560

5600

a.

b.
Total Cost = Hiring Cost + Regular-time labor Cost

Total Cost = 6000 + 90,000 = $96,000

c. This plan provides a uniform use of resources. Thus, this plan will be easy to implement from an operational perspective.  However, about 15.4% of the regular-time hours available are not fully utilized.  The underutilized hours could perhaps be used to perform other administrative tasks to improve productivity.

Problem 11:

a
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Cost

Total

Total

Costs

Per Unit

Units

Cost

Regular Time Labor Cost

$300.00

300

$90,000

Overtime/Subcontracting

$450.00

0

$0

Beginning Inventory

0

Inventory Holding Cost

0

$0

Beginning Workforce

12

Backorders

0

$0

Labor Standard (units/worker)

3.3333

Hiring

$2,000.00

3

$6,000

Layoff

$1,200.00

0

$0

Total Costs

$96,000

Period

1

2

3

4

5

6

7

8

Demand

48

36

50

40

38

48

Cumulative Demand

48

84

134

174

212

260

Net Cumulative Demand

48

84

134

174

212

260

Production/Inventory Planning

Production

48

36

50

40

38

48

Cumulative Production

48

84

134

174

212

260

Inventory (Excess Units)

0

0

0

0

0

0

Backorders (Units Short)

0

0

0

0

0

0

Capacity Planning

Workers Hired

3

Workers Layed Off

Workforce Available

15

15

15

15

15

15

Regular Time Capacity (units)

50

50

50

50

50

50

Overtime/Subcontracting (units)

Total Production Capacity (units)

50

50

50

50

50

50


b.
Total Cost = Regular-time Labor Cost + Hiring Cost + Firing Cost

Total Cost = 80,000 + 20,000 + 8,400 = $108,400

c. This plan is $12,400 more expensive  than a level aggregate plan. However, from an operational and human resources perspectives, this plan is difficult to implement as required resources fluctuate from period to period.

Problem 12:

a.
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Cost

Total

Total

Costs

Per Unit

Units

Cost

Regular Time Labor Cost

$300.00

266.67

$80,000

Overtime/Subcontracting

$450.00

0

$0

Beginning Inventory

0

Inventory Holding Cost

0

$0

Beginning Workforce

12

Backorders

0

$0

Labor Standard (units/worker)

3.3333

Hiring

$2,000.00

10

$20,000

Layoff

$1,200.00

7

$8,400

Total Costs

$108,400

Period

1

2

3

4

5

6

7

8

Demand

48

36

50

40

38

48

Cumulative Demand

48

84

134

174

212

260

Net Cumulative Demand

48

84

134

174

212

260

Production/Inventory Planning

Production

48

36

50

40

38

48

Cumulative Production

48

84

134

174

212

260

Inventory (Excess Units)

0

0

0

0

0

0

Backorders (Units Short)

0

0

0

0

0

0

Capacity Planning

Workers Hired

3

4

3

Workers Layed Off

4

3

Workforce Available

15

11

15

12

12

15

Regular Time Capacity (units)

50

36.667

50

40

40

50

Overtime/Subcontracting (units)

Total Production Capacity (units)

50

36.667

50

40

40

50


b.
Total Cost = Regular-time labor Cost + Overtime Cost

Total Cost = 72,000 + 11,700 = $83,700

c.
This plan uses a uniform level of resources.  Therefore, it will be easy to implement as it uses the same number of employees each period.  Under this plan, supplementing the permanent workforce of 12 employees by over-time yields considerably lower total costs than a level or a chase aggregate plan.  The under-time hours under this plan is only 2.5% of the total service hours available indicating high productivity.
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Cost

Total

Total

Costs

Per Unit

Units

Cost

Regular Time Labor Cost

$300.00

240

$72,000

Overtime/Subcontracting

$450.00

26

$11,700

Beginning Inventory

0

Inventory Holding Cost

0

$0

Beginning Workforce

12

Backorders

0

$0

Labor Standard (units/worker)

3.3333

Hiring

$2,000.00

0

$0

Layoff

$1,200.00

0

$0

Total Costs

$83,700

Period

1

2

3

4

5

6

7

8

Demand

48

36

50

40

38

48

Cumulative Demand

48

84

134

174

212

260

Net Cumulative Demand

48

84

134

174

212

260

Production/Inventory Planning

Production

48

36

50

40

38

48

Cumulative Production

48

84

134

174

212

260

Inventory (Excess Units)

0

0

0

0

0

0

Backorders (Units Short)

0

0

0

0

0

0

Capacity Planning

Workers Hired

Workers Layed Off

Workforce Available

12

12

12

12

12

12

Regular Time Capacity (units)

40

40

40

40

40

40

Overtime/Subcontracting (units)

8

10

8

Total Production Capacity (units)

48

40

50

40

40

48
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Cost

Total

Total

Costs

Per Unit

Units

Cost

Regular Time Labor Cost

$60.00

33600

$2,016,000

Overtime/Subcontracting

$90.00

0

$0

Beginning Inventory

400

Inventory Holding Cost

$10.00

800

$8,000

Beginning Workforce

210

Backorders

$20.00

4480

$89,600

Labor Standard (units/worker)

26.667

Hiring

$600.00

0

$0

Layoff

$450.00

0

$0

Total Costs

$2,113,600

Period

1

2

3

4

5

6

7

8

Demand

6000

4800

7840

5200

6560

3600

Cumulative Demand

6000

10800

18640

23840

30400

34000

Net Cumulative Demand

5600

10400

18240

23440

30000

33600

Production/Inventory Planning

Production

5600

5600

5600

5600

5600

5600

Cumulative Production

5600

11200

16800

22400

28000

33600

Inventory (Excess Units)

0

800

0

0

0

0

Backorders (Units Short)

0

0

1440

1040

2000

0

Capacity Planning

Workers Hired

Workers Layed Off

Workforce Available

210

210

210

210

210

210

Regular Time Capacity (units)

5600

5600

5600

5600

5600

5600

Overtime/Subcontracting (units)

Total Production Capacity (units)

5600

5600

5600

5600

5600

5600
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Cost

Total

Total

Costs

Per Unit

Units

Cost

Regular Time Labor Cost

$60.00

33600

$2,016,000

Overtime/Subcontracting

$90.00

3200

$288,000

Beginning Inventory

400

Inventory Holding Cost

$10.00

0

$0

Beginning Workforce

210

Backorders

$20.00

0

$0

Labor Standard (units/worker)

26.667

Hiring

$600.00

0

$0

Layoff

$450.00

0

$0

Total Costs

$2,304,000

Period

1

2

3

4

5

6

7

8

Demand

6000

4800

7840

5200

6560

3600

Cumulative Demand

6000

10800

18640

23840

30400

34000

Net Cumulative Demand

5600

10400

18240

23440

30000

33600

Production/Inventory Planning

Production

5600

4800

7840

5200

6560

3600

Cumulative Production

5600

10400

18240

23440

30000

33600

Inventory (Excess Units)

0

0

0

0

0

0

Backorders (Units Short)

0

0

0

0

0

0

Capacity Planning

Workers Hired

Workers Layed Off

Workforce Available

210

210

210

210

210

210

Regular Time Capacity (units)

5600

5600

5600

5600

5600

5600

Overtime/Subcontracting (units)

2240

960

Total Production Capacity (units)

5600

5600

7840

5600

6560

5600
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0
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0
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0

$0
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0

$0
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$6,000
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0
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Total Costs

$96,000
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1

2

3

4

5

6

7

8

Demand

48

36
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40

38

48
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48

84
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174

212

260
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48

84

134
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48
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48
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48

84

134
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0

0
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0

0
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0

0

0

0

0

0
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15

15
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50

50

50

50

50
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Total Production Capacity (units)

50

50

50

50

50
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$300.00

266.67
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0
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Labor Standard (units/worker)

3.3333
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Template (with formulas)

		Aggregate Production Planning												Cost		Total		Total

								Costs						Per Unit		Units		Cost

								Regular Time Labor Cost								0		$0

								Overtime/Subcontracting								0		$0

		Beginning Inventory						Inventory Holding Cost								0		$0

		Beginning Workforce						Backorders								0		$0

		Labor Standard (units/worker)						Hiring								0		$0

								Layoff								0		$0

														Total Costs				$0

		Period		1		2		3		4		5		6		7		8

		Demand

		Cumulative Demand		0		0		0		0		0		0		0

		Net Cumulative Demand		0		0		0		0		0		0		0

		Production/Inventory Planning

		Production

		Cumulative Production		0		0		0		0		0		0		0

		Inventory (Excess Units)		0		0		0		0		0		0		0

		Backorders (Units Short)		0		0		0		0		0		0		0

		Capacity Planning

		Workers Hired

		Workers Layed Off

		Workforce Available		0		0		0		0		0		0		0

		Regular Time Capacity (units)		0		0		0		0		0		0		0

		Overtime/Subcontracting (units)

		Total Production Capacity (units)		0		0		0		0		0		0		0





Template (with formulas)

		





Prob. 2

		Aggregate Production Planning												Cost		Total		Total

								Costs						Per Unit		Units		Cost

								Regular Time Labor Cost						$60.00		33600		$2,016,000

								Overtime/Subcontracting						$90.00		0		$0

		Beginning Inventory		400				Inventory Holding Cost						$10.00		800		$8,000

		Beginning Workforce		210				Backorders						$20.00		4480		$89,600

		Labor Standard (units/worker)		26.6666666667				Hiring						$600.00		0		$0

								Layoff						$450.00		0		$0

														Total Costs				$2,113,600

		Period		1		2		3		4		5		6		7		8

		Demand		6000		4800		7840		5200		6560		3600

		Cumulative Demand		6000		10800		18640		23840		30400		34000

		Net Cumulative Demand		5600		10400		18240		23440		30000		33600

		Production/Inventory Planning

		Production		5600		5600		5600		5600		5600		5600

		Cumulative Production		5600		11200		16800		22400		28000		33600

		Inventory (Excess Units)		0		800		0		0		0		0

		Backorders (Units Short)		0		0		1440		1040		2000		0

		Capacity Planning

		Workers Hired

		Workers Layed Off

		Workforce Available		210		210		210		210		210		210

		Regular Time Capacity (units)		5600		5600		5600		5600		5600		5600

		Overtime/Subcontracting (units)

		Total Production Capacity (units)		5600		5600		5600		5600		5600		5600





Prob. 2

		





Chase Plan

		Aggregate Production Planning												Cost		Total		Total

								Costs						Per Unit		Units		Cost

								Regular Time Labor Cost						$9.60		28000		$268,800

								Overtime/Subcontracting						$14.40		0		$0

		Beginning Inventory		2500				Inventory Holding Cost						$5.00		0		$0

		Beginning Workforce		18				Backorders						$7.50		0		$0

		Labor Standard (units/worker)		250				Hiring						$500.00		50		$25,000

								Layoff						$750.00		34		$25,500

														Total Costs				$319,300

		Period		1		2		3		4		5		6		7		8

		Demand		3000		6000		2000		1500		4000		5500		8500

		Cumulative Demand		3000		9000		11000		12500		16500		22000		30500

		Net Cumulative Demand		500		6500		8500		10000		14000		19500		28000

		Production/Inventory Planning

		Production		500		6000		2000		1500		4000		5500		8500

		Cumulative Production		500		6500		8500		10000		14000		19500		28000

		Inventory (Excess Units)		0		0		0		0		0		0		0

		Backorders (Units Short)		0		0		0		0		0		0		0

		Capacity Planning

		Workers Hired		0		22		0		0		10		6		12

		Workers Layed Off		16		0		16		2		0		0		0

		Workforce Available		2		24		8		6		16		22		34

		Regular Time Capacity (units)		500		6000		2000		1500		4000		5500		8500

		Overtime/Subcontracting (units)		0		0		0		0		0		0		0

		Total Production Capacity (units)		500		6000		2000		1500		4000		5500		8500





Chase Plan

		





Optimal Plan

		Aggregate Production Planning												Cost		Total		Total

								Costs						Per Unit		Units		Cost

								Regular Time Labor Cost						$9.60		28000		$268,800

								Overtime/Subcontracting						$14.40		0		$0

		Beginning Inventory		2500				Inventory Holding Cost						$5.00		2750		$13,750

		Beginning Workforce		18				Backorders						$7.50		0		$0

		Labor Standard (units/worker)		250				Hiring						$500.00		28		$14,000

								Layoff						$750.00		12		$9,000

														Total Costs				$305,550

		Period		1		2		3		4		5		6		7		8

		Demand		3000		6000		2000		1500		4000		5500		8500

		Cumulative Demand		3000		9000		11000		12500		16500		22000		30500

		Net Cumulative Demand		500		6500		8500		10000		14000		19500		28000

		Production/Inventory Planning

		Production		3250		3250		2000		1500		4000		5500		8500

		Cumulative Production		3250		6500		8500		10000		14000		19500		28000

		Inventory (Excess Units)		2750		0		0		0		0		0		0

		Backorders (Units Short)		0		0		0		0		0		0		0

		Capacity Planning

		Workers Hired		0		0		0		0		10		6		12

		Workers Layed Off		5		0		5		2		0		0		0

		Workforce Available		13		13		8		6		16		22		34

		Regular Time Capacity (units)		3250		3250		2000		1500		4000		5500		8500

		Overtime/Subcontracting (units)		0		0		0		0		0		0		0

		Total Production Capacity (units)		3250		3250		2000		1500		4000		5500		8500

		Production -demand		2750		0		0		0		0		0		0

		demand -production		-2750		0		0		0		0		0		0





Optimal Plan

		






_1098545643.xls
Template (with formulas)

		Aggregate Production Planning												Cost		Total		Total

								Costs						Per Unit		Units		Cost

								Regular Time Labor Cost								0		$0

								Overtime/Subcontracting								0		$0

		Beginning Inventory						Inventory Holding Cost								0		$0

		Beginning Workforce						Backorders								0		$0

		Labor Standard (units/worker)						Hiring								0		$0

								Layoff								0		$0

														Total Costs				$0

		Period		1		2		3		4		5		6		7		8

		Demand

		Cumulative Demand		0		0		0		0		0		0		0

		Net Cumulative Demand		0		0		0		0		0		0		0

		Production/Inventory Planning

		Production

		Cumulative Production		0		0		0		0		0		0		0

		Inventory (Excess Units)		0		0		0		0		0		0		0

		Backorders (Units Short)		0		0		0		0		0		0		0

		Capacity Planning

		Workers Hired

		Workers Layed Off

		Workforce Available		0		0		0		0		0		0		0

		Regular Time Capacity (units)		0		0		0		0		0		0		0

		Overtime/Subcontracting (units)

		Total Production Capacity (units)		0		0		0		0		0		0		0





Template (with formulas)

		0

		0

		0

		0

		0

		0

		0





Prob. 2

		Aggregate Production Planning												Cost		Total		Total

								Costs						Per Unit		Units		Cost

								Regular Time Labor Cost						$60.00		33600		$2,016,000

								Overtime/Subcontracting						$90.00		0		$0

		Beginning Inventory		400				Inventory Holding Cost						$10.00		800		$8,000

		Beginning Workforce		210				Backorders						$20.00		4480		$89,600

		Labor Standard (units/worker)		26.6666666667				Hiring						$600.00		0		$0

								Layoff						$450.00		0		$0

														Total Costs				$2,113,600

		Period		1		2		3		4		5		6		7		8

		Demand		6000		4800		7840		5200		6560		3600

		Cumulative Demand		6000		10800		18640		23840		30400		34000

		Net Cumulative Demand		5600		10400		18240		23440		30000		33600

		Production/Inventory Planning

		Production		5600		5600		5600		5600		5600		5600

		Cumulative Production		5600		11200		16800		22400		28000		33600

		Inventory (Excess Units)		0		800		0		0		0		0

		Backorders (Units Short)		0		0		1440		1040		2000		0

		Capacity Planning

		Workers Hired

		Workers Layed Off

		Workforce Available		210		210		210		210		210		210

		Regular Time Capacity (units)		5600		5600		5600		5600		5600		5600

		Overtime/Subcontracting (units)

		Total Production Capacity (units)		5600		5600		5600		5600		5600		5600





Prob. 2

		5600

		10400

		18240

		23440

		30000

		33600





Prob. 6

		Aggregate Production Planning												Cost		Total		Total

								Costs						Per Unit		Units		Cost

								Regular Time Labor Cost						$60.00		33600		$2,016,000

								Overtime/Subcontracting						$90.00		0		$0

		Beginning Inventory		400				Inventory Holding Cost						$10.00		0		$0

		Beginning Workforce		210				Backorders						$20.00		0		$0

		Labor Standard (units/worker)		26.6666666667				Hiring						$600.00		165		$99,000

								Layoff						$450.00		240		$108,000

														Total Costs				$2,223,000

		Period		1		2		3		4		5		6		7		8

		Demand		6000		4800		7840		5200		6560		3600

		Cumulative Demand		6000		10800		18640		23840		30400		34000

		Net Cumulative Demand		5600		10400		18240		23440		30000		33600

		Production/Inventory Planning

		Production		5600		4800		7840		5200		6560		3600

		Cumulative Production		5600		10400		18240		23440		30000		33600

		Inventory (Excess Units)		0		0		0		0		0		0

		Backorders (Units Short)		0		0		0		0		0		0

		Capacity Planning

		Workers Hired						114				51

		Workers Layed Off				30				99				111

		Workforce Available		210		180		294		195		246		135

		Regular Time Capacity (units)		5600		4800		7840		5200		6560		3600

		Overtime/Subcontracting (units)

		Total Production Capacity (units)		5600		4800		7840		5200		6560		3600





Prob. 6

		5600

		10400

		18240

		23440

		30000

		33600





Prob. 8

		Aggregate Production Planning												Cost		Total		Total

								Costs						Per Unit		Units		Cost

								Regular Time Labor Cost						$60.00		33600		$2,016,000

								Overtime/Subcontracting						$90.00		3200		$288,000

		Beginning Inventory		400				Inventory Holding Cost						$10.00		0		$0

		Beginning Workforce		210				Backorders						$20.00		0		$0

		Labor Standard (units/worker)		26.6666666667				Hiring						$600.00		0		$0

								Layoff						$450.00		0		$0

														Total Costs				$2,304,000

		Period		1		2		3		4		5		6		7		8

		Demand		6000		4800		7840		5200		6560		3600

		Cumulative Demand		6000		10800		18640		23840		30400		34000

		Net Cumulative Demand		5600		10400		18240		23440		30000		33600

		Production/Inventory Planning

		Production		5600		4800		7840		5200		6560		3600

		Cumulative Production		5600		10400		18240		23440		30000		33600

		Inventory (Excess Units)		0		0		0		0		0		0

		Backorders (Units Short)		0		0		0		0		0		0

		Capacity Planning

		Workers Hired

		Workers Layed Off

		Workforce Available		210		210		210		210		210		210

		Regular Time Capacity (units)		5600		5600		5600		5600		5600		5600

		Overtime/Subcontracting (units)						2240				960

		Total Production Capacity (units)		5600		5600		7840		5600		6560		5600





Prob. 8

		





Optimal Plan

		Aggregate Production Planning												Cost		Total		Total

								Costs						Per Unit		Units		Cost

								Regular Time Labor Cost						$9.60		28000		$268,800

								Overtime/Subcontracting						$14.40		0		$0

		Beginning Inventory		2500				Inventory Holding Cost						$5.00		2750		$13,750

		Beginning Workforce		18				Backorders						$7.50		0		$0

		Labor Standard (units/worker)		250				Hiring						$500.00		28		$14,000

								Layoff						$750.00		12		$9,000

														Total Costs				$305,550

		Period		1		2		3		4		5		6		7		8

		Demand		3000		6000		2000		1500		4000		5500		8500

		Cumulative Demand		3000		9000		11000		12500		16500		22000		30500

		Net Cumulative Demand		500		6500		8500		10000		14000		19500		28000

		Production/Inventory Planning

		Production		3250		3250		2000		1500		4000		5500		8500

		Cumulative Production		3250		6500		8500		10000		14000		19500		28000

		Inventory (Excess Units)		2750		0		0		0		0		0		0

		Backorders (Units Short)		0		0		0		0		0		0		0

		Capacity Planning

		Workers Hired		0		0		0		0		10		6		12

		Workers Layed Off		5		0		5		2		0		0		0

		Workforce Available		13		13		8		6		16		22		34

		Regular Time Capacity (units)		3250		3250		2000		1500		4000		5500		8500

		Overtime/Subcontracting (units)		0		0		0		0		0		0		0

		Total Production Capacity (units)		3250		3250		2000		1500		4000		5500		8500

		Production -demand		2750		0		0		0		0		0		0

		demand -production		-2750		0		0		0		0		0		0





Optimal Plan

		500

		6500

		8500

		10000

		14000

		19500

		28000






_1098569017.xls
Template (with formulas)

		Aggregate Production Planning												Cost		Total		Total

								Costs						Per Unit		Units		Cost

								Regular Time Labor Cost								0		$0

								Overtime/Subcontracting								0		$0

		Beginning Inventory						Inventory Holding Cost								0		$0

		Beginning Workforce						Backorders								0		$0

		Labor Standard (units/worker)						Hiring								0		$0

								Layoff								0		$0

														Total Costs				$0

		Period		1		2		3		4		5		6		7		8

		Demand

		Cumulative Demand		0		0		0		0		0		0		0

		Net Cumulative Demand		0		0		0		0		0		0		0

		Production/Inventory Planning

		Production

		Cumulative Production		0		0		0		0		0		0		0

		Inventory (Excess Units)		0		0		0		0		0		0		0

		Backorders (Units Short)		0		0		0		0		0		0		0

		Capacity Planning

		Workers Hired

		Workers Layed Off

		Workforce Available		0		0		0		0		0		0		0

		Regular Time Capacity (units)		0		0		0		0		0		0		0

		Overtime/Subcontracting (units)

		Total Production Capacity (units)		0		0		0		0		0		0		0





Template (with formulas)

		0

		0

		0

		0

		0

		0

		0





Prob. 2

		Aggregate Production Planning												Cost		Total		Total

								Costs						Per Unit		Units		Cost

								Regular Time Labor Cost						$60.00		33600		$2,016,000

								Overtime/Subcontracting						$90.00		0		$0

		Beginning Inventory		400				Inventory Holding Cost						$10.00		800		$8,000

		Beginning Workforce		210				Backorders						$20.00		4480		$89,600

		Labor Standard (units/worker)		26.6666666667				Hiring						$600.00		0		$0

								Layoff						$450.00		0		$0

														Total Costs				$2,113,600

		Period		1		2		3		4		5		6		7		8

		Demand		6000		4800		7840		5200		6560		3600

		Cumulative Demand		6000		10800		18640		23840		30400		34000

		Net Cumulative Demand		5600		10400		18240		23440		30000		33600

		Production/Inventory Planning

		Production		5600		5600		5600		5600		5600		5600

		Cumulative Production		5600		11200		16800		22400		28000		33600

		Inventory (Excess Units)		0		800		0		0		0		0

		Backorders (Units Short)		0		0		1440		1040		2000		0

		Capacity Planning

		Workers Hired

		Workers Layed Off

		Workforce Available		210		210		210		210		210		210

		Regular Time Capacity (units)		5600		5600		5600		5600		5600		5600

		Overtime/Subcontracting (units)

		Total Production Capacity (units)		5600		5600		5600		5600		5600		5600





Prob. 2

		5600

		10400

		18240

		23440

		30000

		33600





Prob. 6

		Aggregate Production Planning												Cost		Total		Total

								Costs						Per Unit		Units		Cost

								Regular Time Labor Cost						$60.00		33600		$2,016,000

								Overtime/Subcontracting						$90.00		0		$0

		Beginning Inventory		400				Inventory Holding Cost						$10.00		0		$0

		Beginning Workforce		210				Backorders						$20.00		0		$0

		Labor Standard (units/worker)		26.6666666667				Hiring						$600.00		165		$99,000

								Layoff						$450.00		240		$108,000

														Total Costs				$2,223,000

		Period		1		2		3		4		5		6		7		8

		Demand		6000		4800		7840		5200		6560		3600

		Cumulative Demand		6000		10800		18640		23840		30400		34000

		Net Cumulative Demand		5600		10400		18240		23440		30000		33600

		Production/Inventory Planning

		Production		5600		4800		7840		5200		6560		3600

		Cumulative Production		5600		10400		18240		23440		30000		33600

		Inventory (Excess Units)		0		0		0		0		0		0

		Backorders (Units Short)		0		0		0		0		0		0

		Capacity Planning

		Workers Hired						114				51

		Workers Layed Off				30				99				111

		Workforce Available		210		180		294		195		246		135

		Regular Time Capacity (units)		5600		4800		7840		5200		6560		3600

		Overtime/Subcontracting (units)

		Total Production Capacity (units)		5600		4800		7840		5200		6560		3600





Prob. 6

		5600

		10400

		18240

		23440

		30000

		33600





Prob. 8

		Aggregate Production Planning												Cost		Total		Total

								Costs						Per Unit		Units		Cost

								Regular Time Labor Cost						$60.00		33600		$2,016,000

								Overtime/Subcontracting						$90.00		3200		$288,000

		Beginning Inventory		400				Inventory Holding Cost						$10.00		0		$0

		Beginning Workforce		210				Backorders						$20.00		0		$0

		Labor Standard (units/worker)		26.6666666667				Hiring						$600.00		0		$0

								Layoff						$450.00		0		$0

														Total Costs				$2,304,000

		Period		1		2		3		4		5		6		7		8

		Demand		6000		4800		7840		5200		6560		3600

		Cumulative Demand		6000		10800		18640		23840		30400		34000

		Net Cumulative Demand		5600		10400		18240		23440		30000		33600

		Production/Inventory Planning

		Production		5600		4800		7840		5200		6560		3600

		Cumulative Production		5600		10400		18240		23440		30000		33600

		Inventory (Excess Units)		0		0		0		0		0		0

		Backorders (Units Short)		0		0		0		0		0		0

		Capacity Planning

		Workers Hired

		Workers Layed Off

		Workforce Available		210		210		210		210		210		210

		Regular Time Capacity (units)		5600		5600		5600		5600		5600		5600

		Overtime/Subcontracting (units)						2240				960

		Total Production Capacity (units)		5600		5600		7840		5600		6560		5600





Prob. 8

		5600

		10400

		18240

		23440

		30000

		33600





Prob. 16

		Aggregate Production Planning												Cost		Total		Total

								Costs						Per Unit		Units		Cost

								Regular Time Labor Cost						$300.00		300		$90,000

								Overtime/Subcontracting						$450.00		0		$0

		Beginning Inventory		0				Inventory Holding Cost								0		$0

		Beginning Workforce		12				Backorders								0		$0

		Labor Standard (units/worker)		3.3333333333				Hiring						$2,000.00		3		$6,000

								Layoff						$1,200.00		0		$0

														Total Costs				$96,000

		Period		1		2		3		4		5		6		7		8

		Demand		48		36		50		40		38		48

		Cumulative Demand		48		84		134		174		212		260

		Net Cumulative Demand		48		84		134		174		212		260

		Production/Inventory Planning

		Production		48		36		50		40		38		48

		Cumulative Production		48		84		134		174		212		260

		Inventory (Excess Units)		0		0		0		0		0		0

		Backorders (Units Short)		0		0		0		0		0		0

		Capacity Planning

		Workers Hired		3

		Workers Layed Off

		Workforce Available		15		15		15		15		15		15

		Regular Time Capacity (units)		50		50		50		50		50		50

		Overtime/Subcontracting (units)

		Total Production Capacity (units)		50		50		50		50		50		50





Prob. 16

		48

		84

		134

		174

		212

		260





Prob. 18

		Aggregate Production Planning												Cost		Total		Total

								Costs						Per Unit		Units		Cost

								Regular Time Labor Cost						$300.00		266.6666666667		$80,000

								Overtime/Subcontracting						$450.00		0		$0

		Beginning Inventory		0				Inventory Holding Cost								0		$0

		Beginning Workforce		12				Backorders								0		$0

		Labor Standard (units/worker)		3.3333333333				Hiring						$2,000.00		10		$20,000

								Layoff						$1,200.00		7		$8,400

														Total Costs				$108,400

		Period		1		2		3		4		5		6		7		8

		Demand		48		36		50		40		38		48

		Cumulative Demand		48		84		134		174		212		260

		Net Cumulative Demand		48		84		134		174		212		260

		Production/Inventory Planning

		Production		48		36		50		40		38		48

		Cumulative Production		48		84		134		174		212		260

		Inventory (Excess Units)		0		0		0		0		0		0

		Backorders (Units Short)		0		0		0		0		0		0

		Capacity Planning

		Workers Hired		3				4						3

		Workers Layed Off				4				3

		Workforce Available		15		11		15		12		12		15

		Regular Time Capacity (units)		50		36.6666666667		50		40		40		50

		Overtime/Subcontracting (units)

		Total Production Capacity (units)		50		36.6666666667		50		40		40		50





Prob. 18

		





Optimal Plan

		Aggregate Production Planning												Cost		Total		Total

								Costs						Per Unit		Units		Cost

								Regular Time Labor Cost						$60.00		33600		$2,016,000

								Overtime/Subcontracting						$90.00		0		$0

		Beginning Inventory		400				Inventory Holding Cost						$10.00		1546.6666666667		$15,467

		Beginning Workforce		210				Backorders						$20.00		1360		$27,200

		Labor Standard (units/worker)		26.6666666667				Hiring						$600.00		10		$6,000

								Layoff						$450.00		59		$26,550

														Total Costs				$2,091,217

		Period		1		2		3		4		5		6		7		8

		Demand		6000		4800		7840		5200		6560		3600

		Cumulative Demand		6000		10800		18640		23840		30400		34000

		Net Cumulative Demand		5600		10400		18240		23440		30000		33600

		Production/Inventory Planning

		Production		5840		5866.6666666667		5866.6666666667		5866.6666666667		5866.6666666667		4293.3333333333

		Cumulative Production		5840		11706.6666666667		17573.3333333333		23440		29306.6666666667		33600

		Inventory (Excess Units)		240		1306.6666666667		0		0		0		0

		Backorders (Units Short)		0		0		666.6666666667		0		693.3333333333		0

		Capacity Planning

		Workers Hired		9		1		0		0		0		0

		Workers Layed Off		0		0		0		0		0		59

		Workforce Available		219		220		220		220		220		161

		Regular Time Capacity (units)		5840		5866.6666666667		5866.6666666667		5866.6666666667		5866.6666666667		4293.3333333333

		Overtime/Subcontracting (units)		0		0		0		0		0		0

		Total Production Capacity (units)		5840		5866.6666666667		5866.6666666667		5866.6666666667		5866.6666666667		4293.3333333333		0

		Production -demand		240		1306.6666666667		-666.6666666667		0		-693.3333333333		0		0		0

		demand -production		-240		-1306.6666666667		666.6666666667		0		693.3333333333		0		0		0





Optimal Plan

		5600

		10400

		18240

		23440

		30000

		33600






_1098569424.xls
Template (with formulas)

		Aggregate Production Planning												Cost		Total		Total

								Costs						Per Unit		Units		Cost

								Regular Time Labor Cost								0		$0

								Overtime/Subcontracting								0		$0

		Beginning Inventory						Inventory Holding Cost								0		$0

		Beginning Workforce						Backorders								0		$0

		Labor Standard (units/worker)						Hiring								0		$0

								Layoff								0		$0

														Total Costs				$0

		Period		1		2		3		4		5		6		7		8

		Demand

		Cumulative Demand		0		0		0		0		0		0		0

		Net Cumulative Demand		0		0		0		0		0		0		0

		Production/Inventory Planning

		Production

		Cumulative Production		0		0		0		0		0		0		0

		Inventory (Excess Units)		0		0		0		0		0		0		0

		Backorders (Units Short)		0		0		0		0		0		0		0

		Capacity Planning

		Workers Hired

		Workers Layed Off

		Workforce Available		0		0		0		0		0		0		0

		Regular Time Capacity (units)		0		0		0		0		0		0		0

		Overtime/Subcontracting (units)

		Total Production Capacity (units)		0		0		0		0		0		0		0





Template (with formulas)

		0

		0

		0

		0

		0

		0

		0





Prob. 2

		Aggregate Production Planning												Cost		Total		Total

								Costs						Per Unit		Units		Cost

								Regular Time Labor Cost						$60.00		33600		$2,016,000

								Overtime/Subcontracting						$90.00		0		$0

		Beginning Inventory		400				Inventory Holding Cost						$10.00		800		$8,000

		Beginning Workforce		210				Backorders						$20.00		4480		$89,600

		Labor Standard (units/worker)		26.6666666667				Hiring						$600.00		0		$0

								Layoff						$450.00		0		$0

														Total Costs				$2,113,600

		Period		1		2		3		4		5		6		7		8

		Demand		6000		4800		7840		5200		6560		3600

		Cumulative Demand		6000		10800		18640		23840		30400		34000

		Net Cumulative Demand		5600		10400		18240		23440		30000		33600

		Production/Inventory Planning

		Production		5600		5600		5600		5600		5600		5600

		Cumulative Production		5600		11200		16800		22400		28000		33600

		Inventory (Excess Units)		0		800		0		0		0		0

		Backorders (Units Short)		0		0		1440		1040		2000		0

		Capacity Planning

		Workers Hired

		Workers Layed Off

		Workforce Available		210		210		210		210		210		210

		Regular Time Capacity (units)		5600		5600		5600		5600		5600		5600

		Overtime/Subcontracting (units)

		Total Production Capacity (units)		5600		5600		5600		5600		5600		5600





Prob. 2

		5600

		10400

		18240

		23440

		30000

		33600





Prob. 6

		Aggregate Production Planning												Cost		Total		Total

								Costs						Per Unit		Units		Cost

								Regular Time Labor Cost						$60.00		33600		$2,016,000

								Overtime/Subcontracting						$90.00		0		$0

		Beginning Inventory		400				Inventory Holding Cost						$10.00		0		$0

		Beginning Workforce		210				Backorders						$20.00		0		$0

		Labor Standard (units/worker)		26.6666666667				Hiring						$600.00		165		$99,000

								Layoff						$450.00		240		$108,000

														Total Costs				$2,223,000

		Period		1		2		3		4		5		6		7		8

		Demand		6000		4800		7840		5200		6560		3600

		Cumulative Demand		6000		10800		18640		23840		30400		34000

		Net Cumulative Demand		5600		10400		18240		23440		30000		33600

		Production/Inventory Planning

		Production		5600		4800		7840		5200		6560		3600

		Cumulative Production		5600		10400		18240		23440		30000		33600

		Inventory (Excess Units)		0		0		0		0		0		0

		Backorders (Units Short)		0		0		0		0		0		0

		Capacity Planning

		Workers Hired						114				51

		Workers Layed Off				30				99				111

		Workforce Available		210		180		294		195		246		135

		Regular Time Capacity (units)		5600		4800		7840		5200		6560		3600

		Overtime/Subcontracting (units)

		Total Production Capacity (units)		5600		4800		7840		5200		6560		3600





Prob. 6

		5600

		10400

		18240

		23440

		30000

		33600





Prob. 8

		Aggregate Production Planning												Cost		Total		Total

								Costs						Per Unit		Units		Cost

								Regular Time Labor Cost						$60.00		33600		$2,016,000

								Overtime/Subcontracting						$90.00		3200		$288,000

		Beginning Inventory		400				Inventory Holding Cost						$10.00		0		$0

		Beginning Workforce		210				Backorders						$20.00		0		$0

		Labor Standard (units/worker)		26.6666666667				Hiring						$600.00		0		$0

								Layoff						$450.00		0		$0

														Total Costs				$2,304,000

		Period		1		2		3		4		5		6		7		8

		Demand		6000		4800		7840		5200		6560		3600

		Cumulative Demand		6000		10800		18640		23840		30400		34000

		Net Cumulative Demand		5600		10400		18240		23440		30000		33600

		Production/Inventory Planning

		Production		5600		4800		7840		5200		6560		3600

		Cumulative Production		5600		10400		18240		23440		30000		33600

		Inventory (Excess Units)		0		0		0		0		0		0

		Backorders (Units Short)		0		0		0		0		0		0

		Capacity Planning

		Workers Hired

		Workers Layed Off

		Workforce Available		210		210		210		210		210		210

		Regular Time Capacity (units)		5600		5600		5600		5600		5600		5600

		Overtime/Subcontracting (units)						2240				960

		Total Production Capacity (units)		5600		5600		7840		5600		6560		5600





Prob. 8

		5600

		10400

		18240

		23440

		30000

		33600





Prob. 16

		Aggregate Production Planning												Cost		Total		Total

								Costs						Per Unit		Units		Cost

								Regular Time Labor Cost						$300.00		300		$90,000

								Overtime/Subcontracting						$450.00		0		$0

		Beginning Inventory		0				Inventory Holding Cost								0		$0

		Beginning Workforce		12				Backorders								0		$0

		Labor Standard (units/worker)		3.3333333333				Hiring						$2,000.00		3		$6,000

								Layoff						$1,200.00		0		$0

														Total Costs				$96,000

		Period		1		2		3		4		5		6		7		8

		Demand		48		36		50		40		38		48

		Cumulative Demand		48		84		134		174		212		260

		Net Cumulative Demand		48		84		134		174		212		260

		Production/Inventory Planning

		Production		48		36		50		40		38		48

		Cumulative Production		48		84		134		174		212		260

		Inventory (Excess Units)		0		0		0		0		0		0

		Backorders (Units Short)		0		0		0		0		0		0

		Capacity Planning

		Workers Hired		3

		Workers Layed Off

		Workforce Available		15		15		15		15		15		15

		Regular Time Capacity (units)		50		50		50		50		50		50

		Overtime/Subcontracting (units)

		Total Production Capacity (units)		50		50		50		50		50		50





Prob. 16

		48

		84

		134

		174

		212

		260





Prob. 18

		Aggregate Production Planning												Cost		Total		Total

								Costs						Per Unit		Units		Cost

								Regular Time Labor Cost						$300.00		266.6666666667		$80,000

								Overtime/Subcontracting						$450.00		0		$0

		Beginning Inventory		0				Inventory Holding Cost								0		$0

		Beginning Workforce		12				Backorders								0		$0

		Labor Standard (units/worker)		3.3333333333				Hiring						$2,000.00		10		$20,000

								Layoff						$1,200.00		7		$8,400

														Total Costs				$108,400

		Period		1		2		3		4		5		6		7		8

		Demand		48		36		50		40		38		48

		Cumulative Demand		48		84		134		174		212		260

		Net Cumulative Demand		48		84		134		174		212		260

		Production/Inventory Planning

		Production		48		36		50		40		38		48

		Cumulative Production		48		84		134		174		212		260

		Inventory (Excess Units)		0		0		0		0		0		0

		Backorders (Units Short)		0		0		0		0		0		0

		Capacity Planning

		Workers Hired		3				4						3

		Workers Layed Off				4				3

		Workforce Available		15		11		15		12		12		15

		Regular Time Capacity (units)		50		36.6666666667		50		40		40		50

		Overtime/Subcontracting (units)

		Total Production Capacity (units)		50		36.6666666667		50		40		40		50





Prob. 18

		48

		84

		134

		174

		212

		260





Prob. 20

		Aggregate Production Planning												Cost		Total		Total

								Costs						Per Unit		Units		Cost

								Regular Time Labor Cost						$300.00		240		$72,000

								Overtime/Subcontracting						$450.00		26		$11,700

		Beginning Inventory		0				Inventory Holding Cost								0		$0

		Beginning Workforce		12				Backorders								0		$0

		Labor Standard (units/worker)		3.3333333333				Hiring						$2,000.00		0		$0

								Layoff						$1,200.00		0		$0

														Total Costs				$83,700

		Period		1		2		3		4		5		6		7		8

		Demand		48		36		50		40		38		48

		Cumulative Demand		48		84		134		174		212		260

		Net Cumulative Demand		48		84		134		174		212		260

		Production/Inventory Planning

		Production		48		36		50		40		38		48

		Cumulative Production		48		84		134		174		212		260

		Inventory (Excess Units)		0		0		0		0		0		0

		Backorders (Units Short)		0		0		0		0		0		0

		Capacity Planning

		Workers Hired

		Workers Layed Off

		Workforce Available		12		12		12		12		12		12

		Regular Time Capacity (units)		40		40		40		40		40		40

		Overtime/Subcontracting (units)		8				10						8

		Total Production Capacity (units)		48		40		50		40		40		48





Prob. 20

		





Optimal Plan

		Aggregate Production Planning												Cost		Total		Total

								Costs						Per Unit		Units		Cost

								Regular Time Labor Cost						$60.00		33600		$2,016,000

								Overtime/Subcontracting						$90.00		0		$0

		Beginning Inventory		400				Inventory Holding Cost						$10.00		1546.6666666667		$15,467

		Beginning Workforce		210				Backorders						$20.00		1360		$27,200

		Labor Standard (units/worker)		26.6666666667				Hiring						$600.00		10		$6,000

								Layoff						$450.00		59		$26,550

														Total Costs				$2,091,217

		Period		1		2		3		4		5		6		7		8

		Demand		6000		4800		7840		5200		6560		3600

		Cumulative Demand		6000		10800		18640		23840		30400		34000

		Net Cumulative Demand		5600		10400		18240		23440		30000		33600

		Production/Inventory Planning

		Production		5840		5866.6666666667		5866.6666666667		5866.6666666667		5866.6666666667		4293.3333333333

		Cumulative Production		5840		11706.6666666667		17573.3333333333		23440		29306.6666666667		33600

		Inventory (Excess Units)		240		1306.6666666667		0		0		0		0

		Backorders (Units Short)		0		0		666.6666666667		0		693.3333333333		0

		Capacity Planning

		Workers Hired		9		1		0		0		0		0

		Workers Layed Off		0		0		0		0		0		59

		Workforce Available		219		220		220		220		220		161

		Regular Time Capacity (units)		5840		5866.6666666667		5866.6666666667		5866.6666666667		5866.6666666667		4293.3333333333

		Overtime/Subcontracting (units)		0		0		0		0		0		0

		Total Production Capacity (units)		5840		5866.6666666667		5866.6666666667		5866.6666666667		5866.6666666667		4293.3333333333		0

		Production -demand		240		1306.6666666667		-666.6666666667		0		-693.3333333333		0		0		0

		demand -production		-240		-1306.6666666667		666.6666666667		0		693.3333333333		0		0		0





Optimal Plan

		5600

		10400

		18240

		23440

		30000

		33600






_1098568468.xls
Template (with formulas)

		Aggregate Production Planning												Cost		Total		Total

								Costs						Per Unit		Units		Cost

								Regular Time Labor Cost								0		$0

								Overtime/Subcontracting								0		$0

		Beginning Inventory						Inventory Holding Cost								0		$0

		Beginning Workforce						Backorders								0		$0

		Labor Standard (units/worker)						Hiring								0		$0

								Layoff								0		$0

														Total Costs				$0

		Period		1		2		3		4		5		6		7		8

		Demand

		Cumulative Demand		0		0		0		0		0		0		0

		Net Cumulative Demand		0		0		0		0		0		0		0

		Production/Inventory Planning

		Production

		Cumulative Production		0		0		0		0		0		0		0

		Inventory (Excess Units)		0		0		0		0		0		0		0

		Backorders (Units Short)		0		0		0		0		0		0		0

		Capacity Planning

		Workers Hired

		Workers Layed Off

		Workforce Available		0		0		0		0		0		0		0

		Regular Time Capacity (units)		0		0		0		0		0		0		0

		Overtime/Subcontracting (units)

		Total Production Capacity (units)		0		0		0		0		0		0		0





Template (with formulas)

		0

		0

		0

		0

		0

		0

		0





Prob. 2

		Aggregate Production Planning												Cost		Total		Total

								Costs						Per Unit		Units		Cost

								Regular Time Labor Cost						$60.00		33600		$2,016,000

								Overtime/Subcontracting						$90.00		0		$0

		Beginning Inventory		400				Inventory Holding Cost						$10.00		800		$8,000

		Beginning Workforce		210				Backorders						$20.00		4480		$89,600

		Labor Standard (units/worker)		26.6666666667				Hiring						$600.00		0		$0

								Layoff						$450.00		0		$0

														Total Costs				$2,113,600

		Period		1		2		3		4		5		6		7		8

		Demand		6000		4800		7840		5200		6560		3600

		Cumulative Demand		6000		10800		18640		23840		30400		34000

		Net Cumulative Demand		5600		10400		18240		23440		30000		33600

		Production/Inventory Planning

		Production		5600		5600		5600		5600		5600		5600

		Cumulative Production		5600		11200		16800		22400		28000		33600

		Inventory (Excess Units)		0		800		0		0		0		0

		Backorders (Units Short)		0		0		1440		1040		2000		0

		Capacity Planning

		Workers Hired

		Workers Layed Off

		Workforce Available		210		210		210		210		210		210

		Regular Time Capacity (units)		5600		5600		5600		5600		5600		5600

		Overtime/Subcontracting (units)

		Total Production Capacity (units)		5600		5600		5600		5600		5600		5600





Prob. 2

		





Prob. 6

		Aggregate Production Planning												Cost		Total		Total

								Costs						Per Unit		Units		Cost

								Regular Time Labor Cost						$60.00		33600		$2,016,000

								Overtime/Subcontracting						$90.00		0		$0

		Beginning Inventory		400				Inventory Holding Cost						$10.00		0		$0

		Beginning Workforce		210				Backorders						$20.00		0		$0

		Labor Standard (units/worker)		26.6666666667				Hiring						$600.00		165		$99,000

								Layoff						$450.00		240		$108,000

														Total Costs				$2,223,000

		Period		1		2		3		4		5		6		7		8

		Demand		6000		4800		7840		5200		6560		3600

		Cumulative Demand		6000		10800		18640		23840		30400		34000

		Net Cumulative Demand		5600		10400		18240		23440		30000		33600

		Production/Inventory Planning

		Production		5600		4800		7840		5200		6560		3600

		Cumulative Production		5600		10400		18240		23440		30000		33600

		Inventory (Excess Units)		0		0		0		0		0		0

		Backorders (Units Short)		0		0		0		0		0		0

		Capacity Planning

		Workers Hired						114				51

		Workers Layed Off				30				99				111

		Workforce Available		210		180		294		195		246		135

		Regular Time Capacity (units)		5600		4800		7840		5200		6560		3600

		Overtime/Subcontracting (units)

		Total Production Capacity (units)		5600		4800		7840		5200		6560		3600





Prob. 6

		5600

		10400

		18240

		23440

		30000

		33600





Prob. 8

		Aggregate Production Planning												Cost		Total		Total

								Costs						Per Unit		Units		Cost

								Regular Time Labor Cost						$60.00		33600		$2,016,000

								Overtime/Subcontracting						$90.00		3200		$288,000

		Beginning Inventory		400				Inventory Holding Cost						$10.00		0		$0

		Beginning Workforce		210				Backorders						$20.00		0		$0

		Labor Standard (units/worker)		26.6666666667				Hiring						$600.00		0		$0

								Layoff						$450.00		0		$0

														Total Costs				$2,304,000

		Period		1		2		3		4		5		6		7		8

		Demand		6000		4800		7840		5200		6560		3600

		Cumulative Demand		6000		10800		18640		23840		30400		34000

		Net Cumulative Demand		5600		10400		18240		23440		30000		33600

		Production/Inventory Planning

		Production		5600		4800		7840		5200		6560		3600

		Cumulative Production		5600		10400		18240		23440		30000		33600

		Inventory (Excess Units)		0		0		0		0		0		0

		Backorders (Units Short)		0		0		0		0		0		0

		Capacity Planning

		Workers Hired

		Workers Layed Off

		Workforce Available		210		210		210		210		210		210

		Regular Time Capacity (units)		5600		5600		5600		5600		5600		5600

		Overtime/Subcontracting (units)						2240				960

		Total Production Capacity (units)		5600		5600		7840		5600		6560		5600





Prob. 8

		5600

		10400

		18240

		23440

		30000

		33600





Prob. 14

		Aggregate Production Planning												Cost		Total		Total

								Costs						Per Unit		Units		Cost

								Regular Time Labor Cost						$300.00		300		$90,000

								Overtime/Subcontracting						$450.00		0		$0

		Beginning Inventory		0				Inventory Holding Cost								0		$0

		Beginning Workforce		12				Backorders								0		$0

		Labor Standard (units/worker)		3.3333333333				Hiring						$2,000.00		3		$6,000

								Layoff						$1,200.00		0		$0

														Total Costs				$96,000

		Period		1		2		3		4		5		6		7		8

		Demand		48		36		50		40		38		48

		Cumulative Demand		48		84		134		174		212		260

		Net Cumulative Demand		48		84		134		174		212		260

		Production/Inventory Planning

		Production		48		36		50		40		38		48

		Cumulative Production		48		84		134		174		212		260

		Inventory (Excess Units)		0		0		0		0		0		0

		Backorders (Units Short)		0		0		0		0		0		0

		Capacity Planning

		Workers Hired		3

		Workers Layed Off

		Workforce Available		15		15		15		15		15		15

		Regular Time Capacity (units)		50		50		50		50		50		50

		Overtime/Subcontracting (units)

		Total Production Capacity (units)		50		50		50		50		50		50





Prob. 14

		





Optimal Plan

		Aggregate Production Planning												Cost		Total		Total

								Costs						Per Unit		Units		Cost

								Regular Time Labor Cost						$60.00		33600		$2,016,000

								Overtime/Subcontracting						$90.00		0		$0

		Beginning Inventory		400				Inventory Holding Cost						$10.00		1546.6666666667		$15,467

		Beginning Workforce		210				Backorders						$20.00		1360		$27,200

		Labor Standard (units/worker)		26.6666666667				Hiring						$600.00		10		$6,000

								Layoff						$450.00		59		$26,550

														Total Costs				$2,091,217

		Period		1		2		3		4		5		6		7		8

		Demand		6000		4800		7840		5200		6560		3600

		Cumulative Demand		6000		10800		18640		23840		30400		34000

		Net Cumulative Demand		5600		10400		18240		23440		30000		33600

		Production/Inventory Planning

		Production		5840		5866.6666666667		5866.6666666667		5866.6666666667		5866.6666666667		4293.3333333333

		Cumulative Production		5840		11706.6666666667		17573.3333333333		23440		29306.6666666667		33600

		Inventory (Excess Units)		240		1306.6666666667		0		0		0		0

		Backorders (Units Short)		0		0		666.6666666667		0		693.3333333333		0

		Capacity Planning

		Workers Hired		9		1		0		0		0		0

		Workers Layed Off		0		0		0		0		0		59

		Workforce Available		219		220		220		220		220		161

		Regular Time Capacity (units)		5840		5866.6666666667		5866.6666666667		5866.6666666667		5866.6666666667		4293.3333333333

		Overtime/Subcontracting (units)		0		0		0		0		0		0

		Total Production Capacity (units)		5840		5866.6666666667		5866.6666666667		5866.6666666667		5866.6666666667		4293.3333333333		0

		Production -demand		240		1306.6666666667		-666.6666666667		0		-693.3333333333		0		0		0

		demand -production		-240		-1306.6666666667		666.6666666667		0		693.3333333333		0		0		0





Optimal Plan

		5600
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Template (with formulas)

		Aggregate Production Planning												Cost		Total		Total

								Costs						Per Unit		Units		Cost

								Regular Time Labor Cost								0		$0

								Overtime/Subcontracting								0		$0

		Beginning Inventory						Inventory Holding Cost								0		$0

		Beginning Workforce						Backorders								0		$0

		Labor Standard (units/worker)						Hiring								0		$0

								Layoff								0		$0

														Total Costs				$0

		Period		1		2		3		4		5		6		7		8

		Demand

		Cumulative Demand		0		0		0		0		0		0		0

		Net Cumulative Demand		0		0		0		0		0		0		0

		Production/Inventory Planning

		Production

		Cumulative Production		0		0		0		0		0		0		0

		Inventory (Excess Units)		0		0		0		0		0		0		0

		Backorders (Units Short)		0		0		0		0		0		0		0

		Capacity Planning

		Workers Hired

		Workers Layed Off

		Workforce Available		0		0		0		0		0		0		0

		Regular Time Capacity (units)		0		0		0		0		0		0		0

		Overtime/Subcontracting (units)

		Total Production Capacity (units)		0		0		0		0		0		0		0





Template (with formulas)

		0

		0

		0

		0

		0

		0

		0





Prob. 2

		Aggregate Production Planning												Cost		Total		Total

								Costs						Per Unit		Units		Cost

								Regular Time Labor Cost						$60.00		33600		$2,016,000

								Overtime/Subcontracting						$90.00		0		$0

		Beginning Inventory		400				Inventory Holding Cost						$10.00		800		$8,000

		Beginning Workforce		210				Backorders						$20.00		4480		$89,600

		Labor Standard (units/worker)		26.6666666667				Hiring						$600.00		0		$0

								Layoff						$450.00		0		$0

														Total Costs				$2,113,600

		Period		1		2		3		4		5		6		7		8

		Demand		6000		4800		7840		5200		6560		3600

		Cumulative Demand		6000		10800		18640		23840		30400		34000

		Net Cumulative Demand		5600		10400		18240		23440		30000		33600

		Production/Inventory Planning

		Production		5600		5600		5600		5600		5600		5600

		Cumulative Production		5600		11200		16800		22400		28000		33600

		Inventory (Excess Units)		0		800		0		0		0		0

		Backorders (Units Short)		0		0		1440		1040		2000		0

		Capacity Planning

		Workers Hired

		Workers Layed Off

		Workforce Available		210		210		210		210		210		210

		Regular Time Capacity (units)		5600		5600		5600		5600		5600		5600

		Overtime/Subcontracting (units)

		Total Production Capacity (units)		5600		5600		5600		5600		5600		5600





Prob. 2

		5600

		10400

		18240

		23440

		30000

		33600





Prob. 6

		Aggregate Production Planning												Cost		Total		Total

								Costs						Per Unit		Units		Cost

								Regular Time Labor Cost						$60.00		33600		$2,016,000

								Overtime/Subcontracting						$90.00		0		$0

		Beginning Inventory		400				Inventory Holding Cost						$10.00		0		$0

		Beginning Workforce		210				Backorders						$20.00		0		$0

		Labor Standard (units/worker)		26.6666666667				Hiring						$600.00		165		$99,000

								Layoff						$450.00		240		$108,000

														Total Costs				$2,223,000

		Period		1		2		3		4		5		6		7		8

		Demand		6000		4800		7840		5200		6560		3600

		Cumulative Demand		6000		10800		18640		23840		30400		34000

		Net Cumulative Demand		5600		10400		18240		23440		30000		33600

		Production/Inventory Planning

		Production		5600		4800		7840		5200		6560		3600

		Cumulative Production		5600		10400		18240		23440		30000		33600

		Inventory (Excess Units)		0		0		0		0		0		0

		Backorders (Units Short)		0		0		0		0		0		0

		Capacity Planning

		Workers Hired						114				51

		Workers Layed Off				30				99				111

		Workforce Available		210		180		294		195		246		135

		Regular Time Capacity (units)		5600		4800		7840		5200		6560		3600

		Overtime/Subcontracting (units)

		Total Production Capacity (units)		5600		4800		7840		5200		6560		3600





Prob. 6

		





Optimal Plan

		Aggregate Production Planning												Cost		Total		Total

								Costs						Per Unit		Units		Cost

								Regular Time Labor Cost						$9.60		28000		$268,800

								Overtime/Subcontracting						$14.40		0		$0

		Beginning Inventory		2500				Inventory Holding Cost						$5.00		2750		$13,750

		Beginning Workforce		18				Backorders						$7.50		0		$0

		Labor Standard (units/worker)		250				Hiring						$500.00		28		$14,000

								Layoff						$750.00		12		$9,000

														Total Costs				$305,550

		Period		1		2		3		4		5		6		7		8

		Demand		3000		6000		2000		1500		4000		5500		8500

		Cumulative Demand		3000		9000		11000		12500		16500		22000		30500

		Net Cumulative Demand		500		6500		8500		10000		14000		19500		28000

		Production/Inventory Planning

		Production		3250		3250		2000		1500		4000		5500		8500

		Cumulative Production		3250		6500		8500		10000		14000		19500		28000

		Inventory (Excess Units)		2750		0		0		0		0		0		0

		Backorders (Units Short)		0		0		0		0		0		0		0

		Capacity Planning

		Workers Hired		0		0		0		0		10		6		12

		Workers Layed Off		5		0		5		2		0		0		0

		Workforce Available		13		13		8		6		16		22		34

		Regular Time Capacity (units)		3250		3250		2000		1500		4000		5500		8500

		Overtime/Subcontracting (units)		0		0		0		0		0		0		0

		Total Production Capacity (units)		3250		3250		2000		1500		4000		5500		8500

		Production -demand		2750		0		0		0		0		0		0

		demand -production		-2750		0		0		0		0		0		0





Optimal Plan
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