Chapter 14

Capacity


Chapter 14
capacity: Matching Production Resources to Demand
Solutions to Odd-Numbered End-of-Chapter Problems
1.
	1
	
	
	
	
	

	quarter
	1
	2
	3
	4
	Cost

	Demand
	2302
	1930
	2600
	2375
	

	labor hrs req'd/qrtr
	32228
	27020
	36400
	33250
	

	labor hrs req'd/day
	495.8154
	415.6923
	560
	511.5385
	

	# employees req'd
	61.97692
	51.96154
	70
	63.94231
	

	# employees rnd up 
	62
	52
	70
	64
	

	hires
	
	
	18
	
	5850

	fires
	10
	10
	
	6
	8450

	
	
	
	
	TTL Cost
	14300


3.  
	
	
	
	Months
	
	
	
	

	
	1
	2
	3
	4
	5
	6
	

	Demand Forecast
	250
	285
	300
	250
	250
	220
	

	Labor Hours req'd
	1250
	1425
	1500
	1250
	1250
	1100
	

	Workers req'd
	7.8125
	8.90625
	9.375
	7.8125
	7.8125
	6.875
	

	# wrkrs rnded up
	8
	9
	10
	8
	8
	7
	

	Hires
	
	1
	1
	
	
	
	400

	Layoffs
	
	
	
	2
	
	1
	525

	
	
	
	
	
	
	
	925

	
	Units
	margin
	Profit
	
	
	
	

	promotion
	100
	13
	1300
	
	
	
	


Yes the promotion will cover they hiring and firing costs.

5.
	quarter
	1
	2
	3
	4
	TTL

	demand
	6509
	6824
	6282
	4825
	24440

	days/qrtr
	65
	65
	65
	65
	260

	units/day req'd
	
	
	
	
	94

	labor hrs/day req'd
	
	
	
	
	423

	workers req'd
	
	
	
	
	52.875


7. 

	days/mo
	21
	21
	22
	21
	22
	21
	22
	22
	21
	22
	21
	21
	

	rounded units produced
	933
	933
	977
	933
	977
	933
	977
	977
	933
	977
	933
	933
	

	Beg inv
	0
	123
	136
	153
	218
	145
	116
	-45
	-18
	-59
	128
	185
	

	End inv
	123
	136
	153
	218
	145
	116
	-45
	-18
	-59
	128
	185
	108
	

	Avg
	61
	130
	145
	187
	183
	133
	38
	0
	0
	39
	162
	152
	

	cost
	1464
	3108
	3480
	4488
	4392
	3192
	912
	0
	0
	936
	3888
	3648
	29508


9.
	
	1
	2
	3
	4
	5
	6
	TTL
	

	Demand
	810
	910
	1010
	1060
	894
	876
	5560
	

	Work days
	23
	24
	23
	24
	22
	23
	139
	

	
	
	
	
	
	
	units/day
	40
	

	
	
	
	
	
	
	hrs/day
	160
	

	
	
	
	
	
	
	wrkers
	20
	

	production
	920
	960
	920
	960
	880
	920
	
	

	beg inv
	0
	110
	160
	70
	-30
	-44
	
	

	end inv
	110
	160
	70
	-30
	-44
	0
	
	

	avg inv
	55
	135
	115
	20
	0
	0
	
	

	
	
	
	
	
	
	cost  =
	1950
	

	
	
	
	
	
	
	
	
	

	CHASE
	
	
	
	
	
	
	
	

	Demand
	810
	910
	1010
	1060
	894
	876
	5560
	

	Work days
	23
	24
	23
	24
	22
	23
	139
	

	TTL labor hrs req'd
	3240
	3640
	4040
	4240
	3576
	3504
	22240
	

	labor hrs per day req
	140.9
	151.7
	175.7
	176.67
	162.5
	152
	
	

	workers needed
	17.61
	18.96
	21.96
	22.083
	20.32
	19
	
	

	workers rded up
	18
	19
	22
	23
	21
	20
	
	

	hires
	
	1
	3
	1
	
	
	5
	3500

	fires
	
	
	
	
	2
	1
	3
	1950

	
	
	
	
	
	
	
	cost=
	5450

	
	
	
	
	
	
	
	
	



Yes, the level plan is less costly
11.

	Period
	1
	2
	3
	4
	5
	6

	Demand
	800
	900
	1000
	1000
	1100
	900

	Labor Hours Req'd
	5600
	6300
	7000
	7000
	7700
	6300

	Workers Req'd
	35
	39
	44
	44
	48
	39

	 
	 
	 
	 
	 
	 
	 

	Workers Req'd
	37
	37
	37
	40
	40
	40

	Overtime
	0
	2
	7
	4
	8
	0

	Number of Hires
	0
	0
	0
	3
	0
	0

	Number of Layoffs
	0
	0
	0
	0
	0
	0

	Hiring Cost
	0
	0
	0
	2700
	0
	0

	Layoff Cost
	0
	0
	0
	0
	0
	0

	Overtime Cost
	0
	1600
	5600
	3200
	6400
	0

	Total Hiring Cost
	 $ 2,700.00 
	 
	 
	 
	 
	 

	Total Layoff Cost
	 $           -   
	 
	 
	Total Overtime Cost
	 
	 $16,800.00 

	Total Plan Cost
	 $ 2,700.00 
	 
	 
	 
	 
	 


	Period
	1
	2
	3
	Total
	4
	5
	6
	Total

	Demand
	800
	900
	1000
	2700
	1000
	1100
	900
	3000

	Work Days
	22
	21
	22
	65
	23
	22
	23
	68

	Monthly Output
	990
	945
	990
	2925
	1035
	990
	1035
	3060

	Beginning Inventory
	0
	190
	235
	 
	225
	260
	150
	 

	Ending Inventory
	190
	235
	225
	 
	260
	150
	285
	 

	Average Inventory
	95.0
	212.5
	230.0
	 
	242.5
	205.0
	217.5
	 

	Carrying Cost
	475
	1062.5
	1150
	2687.5
	1212.5
	1025
	1087.5
	3325

	
	
	
	Q1
	work force
	37
	 
	 
	 

	
	
	
	 
	size
	 
	daily production rate
	42.0

	
	
	
	Q2
	work force
	40
	 
	 
	 

	
	
	 
	size
	 
	daily production rate
	45.0


13.

	Week
	1
	2
	3
	4
	5
	6
	7
	8

	expected claims
	85
	90
	105
	100
	110
	120
	120
	130

	hours
	204
	216
	252
	240
	264
	288
	288
	312

	staffing
	4.533
	4.8
	5.6
	5.333
	5.867
	6.4
	6.4
	6.93


15.

	Week
	1
	2
	3
	4
	5
	6

	Pillow
	65
	72
	74
	71
	77
	75


	Work
	Time
	
	
	
	
	
	

	Center
	Req'd
	
	
	
	
	
	

	Cutting
	0.25
	
	
	
	
	
	

	Stuffing
	0.45
	
	
	
	
	
	

	Sewing
	0.85
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Work Center
	1
	2
	3
	4
	5
	6
	

	Cutting
	16.25
	18
	18.5
	17.75
	19.25
	18.75
	

	Stuffing
	29.25
	32.4
	33.3
	31.95
	34.65
	33.75
	

	Sewing
	55.25
	61.2
	62.9
	60.35
	65.45
	63.75
	

	
	
	
	
	
	
	
	

	Work Center
	Actual Hours
	Utilization
	Efficiency
	Standard Hrs.
	
	
	

	Cutting
	40
	0.94
	0.96
	36.096
	
	
	

	Stuffing
	40
	0.94
	0.96
	36.096
	
	
	

	Sewing
	80
	0.94
	0.96
	72.192
	
	
	

	
	
	
	
	
	
	
	

	Work Center
	 
	1
	2
	3
	4
	5
	6

	Cutting
	required
	16.25
	18
	18.5
	17.75
	19.25
	18.75

	 
	available
	36.096
	36.096
	36.096
	36.096
	36.096
	36.096

	Stuffing
	required
	29.25
	32.4
	33.3
	31.95
	34.65
	33.75

	 
	available
	36.096
	36.096
	36.096
	36.096
	36.096
	36.096

	Sewing
	required
	55.25
	61.2
	62.9
	60.35
	65.45
	63.75

	 
	available
	72.192
	72.192
	72.192
	72.192
	72.192
	72.192

	
	
	
	
	
	
	
	


17.

	Week
	1
	2
	3
	4
	5
	6
	

	Calendars
	300
	330
	363
	400
	440
	484
	

	
	
	
	
	
	
	
	

	Work
	Time
	
	
	
	
	
	

	Center
	Req'd
	
	
	
	
	
	

	Scan
	0.25
	
	
	
	
	
	

	Layout
	0.15
	
	
	
	
	
	

	Laminate
	0.35
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Work Center
	1
	2
	3
	4
	5
	6
	

	Scan
	75
	82.5
	90.75
	100
	110
	121
	

	Layout
	45
	49.5
	54.45
	60
	66
	72.6
	

	Laminate
	105
	115.5
	127.05
	140
	154
	169.4
	

	
	
	
	
	
	
	
	

	Work Center
	Actual Hours
	Utilization
	Efficiency
	Standard Hrs.
	
	
	

	Scan
	120
	0.92
	0.94
	103.776
	
	
	

	Layout
	80
	0.9
	0.96
	69.12
	
	
	

	Laminate
	160
	0.87
	0.82
	114.144
	
	
	

	
	
	
	
	
	
	
	

	Work Center
	 
	1
	2
	3
	4
	5
	6

	Scan
	required
	75
	82.5
	90.75
	100
	110
	121

	 
	available
	103.776
	103.776
	103.776
	103.776
	103.776
	103.776

	Layout
	required
	45
	49.5
	54.45
	60
	66
	72.6

	 
	available
	69.12
	69.12
	69.12
	69.12
	69.12
	69.12

	Laminate
	required
	105
	115.5
	127.05
	140
	154
	169.4

	 
	available
	114.144
	114.144
	114.144
	114.144
	114.144
	114.144

	
	
	
	
	
	
	
	


Laminate needs more capacity.

19.    

	week
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	order releases
	420
	460
	445
	480
	410
	430
	390
	425
	460
	520

	Frame Assbly (HRS)
	36.4
	39.87
	38.57
	41.6
	35.53
	37.3
	33.8
	36.8
	39.9
	45.1

	Flat spring attach (HRS)
	9.1
	9.967
	9.642
	10.4
	8.883
	9.32
	8.45
	9.21
	9.97
	11.3

	Covering (HRS)
	16.8
	18.4
	17.8
	19.2
	16.4
	17.2
	15.6
	17
	18.4
	20.8


21. 

	Week
	1
	2
	3
	4
	5
	6
	

	Top
	200
	215
	209
	232
	216
	204
	

	Bottom
	200
	215
	209
	232
	216
	204
	

	
	
	
	
	
	
	
	

	Work
	layout
	assembly
	quality
	
	
	
	

	Center
	 
	 
	 
	
	
	
	

	Top
	0.04
	0.05
	0.02
	
	
	
	

	Bottom
	0.06
	0.08
	0.02
	
	
	
	

	 
	 
	 
	 
	
	
	
	

	
	
	
	
	
	
	
	


	
	
	
	
	
	
	
	

	Work Center
	Actual Hours
	Util.
	Effic.
	Standard Hrs.
	
	
	

	Layout
	39
	1
	1
	39
	
	
	

	Assembly
	39
	1
	1
	39
	
	
	

	Quality
	39
	1
	1
	39
	
	
	

	
	
	
	
	
	
	
	

	Work Center
	 
	1
	2
	3
	4
	5
	6

	Layout
	top
	8
	8.6
	8.36
	9.28
	8.64
	8.16

	 
	bottom
	12
	12.9
	12.54
	13.92
	12.96
	12.24

	 
	req'd
	20
	21.5
	20.9
	23.2
	21.6
	20.4

	 
	avail
	39
	39
	39
	39
	39
	39

	Assembly
	top
	10
	10.75
	10.45
	11.6
	10.8
	10.2

	 
	bottom
	16
	17.2
	16.72
	18.56
	17.28
	16.32

	 
	req'd
	26
	27.95
	27.17
	30.16
	28.08
	26.52

	 
	avail
	39
	39
	39
	39
	39
	39

	Quality
	top
	4
	4.3
	4.18
	4.64
	4.32
	4.08

	 
	bottom
	4
	4.3
	4.18
	4.64
	4.32
	4.08

	 
	req'd
	8
	8.6
	8.36
	9.28
	8.64
	8.16

	 
	avail
	39
	39
	39
	39
	39
	39


23. Overbooking by 1.

	Number
	Frequency
	Probability
	
	

	0
	119
	0.36
	
	

	1
	64
	0.19
	
	

	2
	76
	0.23
	
	

	3
	35
	0.10
	
	

	4
	27
	0.08
	
	

	5
	14
	0.04
	
	

	
	335
	
	
	

	
	
	
	
	

	Number
	Probability
	Number
	Opp. Cost
	Bump Cost

	0
	0.36
	0
	0
	33.12

	1
	0.19
	0
	0
	0

	2
	0.23
	1
	12.42
	0

	3
	0.10
	2
	10.8
	0

	4
	0.08
	3
	12.96
	0

	5
	0.04
	4
	8.64
	0

	
	
	Totals
	44.82
	33.12

	cost per no-show
	54
	
	

	bumping cost
	92
	Total Cost
	77.94

	
	
	
	
	


Overbooking by 2.

	Number
	Frequency
	Probability
	
	

	0
	119
	0.36
	
	

	1
	64
	0.19
	
	

	2
	76
	0.23
	
	

	3
	35
	0.10
	
	

	4
	27
	0.08
	
	

	5
	14
	0.04
	
	

	
	335
	
	
	

	
	
	
	
	

	Number
	Probability
	Number
	Opp. Cost
	Bump Cost

	0
	0.36
	0
	0
	66.24

	1
	0.19
	0
	0
	17.48

	2
	0.23
	0
	0
	0

	3
	0.10
	1
	5.4
	0

	4
	0.08
	2
	8.64
	0

	5
	0.04
	3
	6.48
	0

	
	
	Totals
	20.52
	83.72

	cost per no-show
	54
	
	

	bumping cost
	92
	Total Cost
	104.24


Overbooking by 1 is the low cost plan
25.

	
	Overbook by 2
	
	
	
	

	No shows
	Prob.
	Walks
	Empties
	Walk cost
	Empty cost
	Exp. Cost

	0
	0.36
	2
	0
	600
	0
	216

	1
	0.26
	2
	0
	600
	0
	156

	2
	0.19
	0
	0
	0
	0
	0

	3
	0.15
	0
	1
	0
	420
	63

	4
	0.04
	0
	2
	0
	840
	33.6

	
	
	
	
	
	Expected cost
	468.6


27.

	bumping cost
	125
	
	
	
	
	

	vacant seat
	90
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	overbook by 0
	
	
	
	
	

	No shows
	Prob.
	
	
	
	
	

	0
	0.22
	0
	
	
	
	

	1
	0.2
	18
	
	
	
	

	2
	0.17
	30.6
	
	
	
	

	3
	0.14
	37.8
	
	
	
	

	4
	0.12
	43.2
	
	
	
	

	5
	0.1
	45
	
	
	
	

	6
	0.05
	27
	
	
	
	

	
	
	201.6
	
	
	
	

	overbook by 1
	
	
	
	
	

	No shows
	Prob.
	bumps
	vacant
	bump cost
	vacant cost
	expected cost

	0
	0.22
	1
	0
	125
	0
	27.5

	1
	0.2
	0
	0
	0
	0
	0

	2
	0.17
	0
	1
	0
	90
	15.3

	3
	0.14
	0
	2
	0
	180
	25.2

	4
	0.12
	0
	3
	0
	270
	32.4

	5
	0.1
	0
	4
	0
	360
	36

	6
	0.05
	0
	5
	0
	450
	22.5

	
	
	
	
	
	
	158.9

	
	
	
	
	
	
	

	overbook by 2
	
	
	
	
	

	No shows
	Prob.
	bumps
	vacant
	bump cost
	vacant cost
	expected cost

	0
	0.22
	2
	0
	250
	0
	55

	1
	0.2
	1
	0
	125
	0
	25

	2
	0.17
	0
	0
	0
	0
	0

	3
	0.14
	0
	1
	0
	90
	12.6

	4
	0.12
	0
	2
	0
	180
	21.6

	5
	0.1
	0
	3
	0
	270
	27

	6
	0.05
	0
	4
	0
	360
	18

	
	
	
	
	
	
	159.2

	
	
	
	
	
	
	

	overbook by 3
	
	
	
	
	

	No shows
	Prob.
	bumps
	vacant
	bump cost
	vacant cost
	expected cost

	0
	0.22
	3
	0
	375
	0
	82.5

	1
	0.2
	2
	0
	250
	0
	50

	2
	0.17
	1
	0
	125
	0
	21.25

	3
	0.14
	0
	0
	0
	0
	0

	4
	0.12
	0
	1
	0
	90
	10.8

	5
	0.1
	0
	2
	0
	180
	18

	6
	0.05
	0
	3
	0
	270
	13.5

	
	
	
	
	
	
	196.05


Overbooking by 1 is the low-cost alternative.






1
8
9

