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Chapter 5

Cost: The Price of Value Creation 
Solutions to Odd-Numbered End-of-Chapter Problems
1.  Price Variance = -0.7; Usage Variance =  -0.55; Total Variance = -1.25

3.  Price Variance = 0.00; Usage Variance =  -1300; Total Variance = -1300

5.  From 0 to 2500 units, C is the low cost alternative

From 2500 units to 9361.70 units, B is the low cost alternative

From 9361.70 and up, A is the low cost alternative

7.  The intersection is 14792.9 units.  Less than that, manual is cheaper, greater than that, automatic is cheaper.
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9.  
	Alternatives
	Intersection

	Alt.1-Alt.2
	4000.00

	Alt.2- Alt 3
	7142.86

	Alt.1-Alt.3
	15000.00


For demand less than 4000, alternative 2 is best. From 4000 to 15,000, Alternative 1 is the best. For demand greater than 15,000, alternative 3 is best, so for a demand of 20,000 Alternative 3 would be the best choice. With growth predicted at 1000 per month, demand should hit 32000 by the end of 1 year. A one year contract with Alternative 3 would be a good choice because alternative 3 will remain the low cost alternative.
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11.

	Alternatives
	Intersections

	Alt.1-Alt.2
	6617.65

	Alt.2-Alt.3
	13636.36

	Alt.1-Alt.3
	9076.43


For demand less than 6617.65, alternative 1 is best. For demand between 6617.64 and 13,636.36, alternative 2 is best. For demand greater than 13,636.36, alternative 3 is best, so at 26,000 demand, alternative 3 is best.
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prb.1-8

		Chapter 2 problems

		Problem 1		Savings in Dog Collar Investment

		Monthly demand is 800 units.  2 months demand is 1600, so shipment is 1600 every 2 months.

		Average investment is 1600/2 * 80						=		$64,000.00

		Reducing to monthly shipment provides average investment of  800/2 *80 =												32000		32000

		$32000 is freed up.

		Problem 2		Average Inventory of CD Player

		a.  Weekly demand of 18 units is 72 units per month. At $100 each, average investment in CD player

		inventory is $7200/2 = $3600

		b.  Moving to weekly delivery results in 18 units per week, average inventory of 9 units ($900 investment).

		That frees up $2700.

		Problem 3		Plastic Container Inventory

		Product		Batch Size		Product Value

		Product #1		1800		$1.32		$2,376.00

		Product #2		2400		$1.69		$4,056.00

		Product #3		2000		$1.74		$3,480.00

		Product #4		2600		$1.86		$4,836.00

				Average value=				$7,374.00		Average if daily delivery				$2,458.00

		$4,916.00		could be spent on changeover immprovement.

		Problem 4		Ward's Collectibles

		12 pickers providing $50,000 per month would be $600,000 per month, and the average inv. Level

		would drop to 300,000

		Problem 5		Law firm productivity

		Associate		Clients in year		Total hours Billed		New Clients		Years Experience		hours/client		prop. New clients		hours/yr. Exp

		Sam		37		1910		28		6.00		51.62		0.76		318.33

		Sarah		42		2430		24		5.00		57.86		0.57		486.00

		Nick		56		1870		33		3.00		33.39		0.59		623.33

		Julie		32		2200		12		2.00		68.75		0.38		1100.00

				a.		various, including hours per client, % of new clients, hours per year, etc.

				b.		hours billed

				c.		proportion of new clients

				d.		dollars billed per year of experience

		Problem 6  CD players												sales		sales

		Year		Product		Units Produced		Price		Sales				2001 prices		2002 prices

		2001		Z40		12000		$60.00		$720,000.00				$2,160,000.00		$3,240,000.00

		2001		Z60		12000		$120.00		$1,440,000.00

		2002		Z40		6000		$150.00		$900,000.00				$2,520,000.00		$3,060,000.00

		2002		Z60		18000		$120.00		$2,160,000.00

		Identify productivity changes from 2000 to 2001.

				a		total units produced, total sales, sales per unit,

				b		production of Z40 drops, Production of Z 60 goes up

				c		if 2001 prices are used, changes are reductions because the price of Z40 was lower.

				d		Overall, the improvement results only from the price increase of Z40 and the volume increase

						of Z60. Since that increase merely offset the reduction of the Z40 output, I'd say there was no

						improvement.

		Problem 7		Investment broker

		Broker		Number of contacts given		Mailings		Phone calls		Meetings scheduled		Meetings actually completed		Meetings resulting in investments		Total Dollars Invested

		Armstrong		450		450		450		43		42		28		$724,000.00

		Frederickson		450		450		450		64		52		16		$380,000.00

		Davis		450		450		450		85		55		12		$520,000.00

		Foster		450		450		450		70		61		32		$643,000.00

		Kinney		450		450		450		30		26		19		$256,000.00

				a		Davis

				b		Armstrong

				c		Kinney

				d		Davis. Per person, he gets the most investment. Other answers could be OK as well.

						a		b		c		d

						mtngs sched./		mtngs actual/		meetings result/		TTL dollars/

						phone calls		mtgs sched		metngs actual.		meeting result

				Armstrong		0.0955555556		0.976744186		0.6666666667		$25,857.14

				Frederickson		0.1422222222		0.8125		0.3076923077		$23,750.00

				Davis		0.1888888889		0.6470588235		0.2181818182		$43,333.33

				Foster		0.1555555556		0.8714285714		0.5245901639		$20,093.75

				Kinney		0.0666666667		0.8666666667		0.7307692308		$13,473.68

		Problem 8

		Machine		Production Hours		Tons Produced		High Grade Produced		Low Grade Produced		Labor Required		Maintenance Hours Required

		1961		3000		39000		4000		35000		6000		760

		1983		2500		28000		28000		0		6000		510

		1998		4000		33000		14000		19000		4000		420

				a		1961 machine

				b		1998 machine

				c		1998 machine

				d		various answers.  Tons produced per maintenance hour, profit per ton produced.

				a		b		c

				ttl prod/		ttl prod/		profit/hour

				hour		labor hour

		1961		13		6.5		7.1666666667

		1983		11.2		4.6666666667		9.3333333333

		1998		8.25		8.25		11.75

		Automatic Document Scanner

		Alternative		Fixed cost		Var. Costs

		a		1000		0.02

		b		800		0.07

		c		500		0.16

				Alt. 1		Alt. 2		Alt 3

		50		0		0		0

		100		0		0		0

		150		0		0		0

		200		0		0		0

		250		0		0		0

		300		0		0		0

		350		0		0		0

		400		0		0		0

		450		0		0		0

		500		0		0		0

		550		0		0		0

		600		0		0		0

		650		0		0		0

		700		0		0		0

		750		0		0		0

		800		0		0		0

		850		0		0		0

		900		0		0		0

		950		0		0		0

		1000		0		0		0

		1050		0		0		0

		1100		0		0		0

		1150		0		0		0

		1200		0		0		0

		1250		0		0		0

		1300		0		0		0

		1350		0		0		0

		1400		0		0		0

		1450		0		0		0

		1500		0		0		0

		1550		0		0		0

		1600		0		0		0

		1650		0		0		0

		1700		0		0		0

		1750		0		0		0

		1800		0		0		0

		1850		0		0		0

		1900		0		0		0

		1950		0		0		0

		2000		0		0		0

		2050		0		0		0

		2100		0		0		0

		2150		0		0		0

		2200		0		0		0

		2250		0		0		0

		2300		0		0		0

		2350		0		0		0

		2400		0		0		0

		2450		0		0		0

		2500		0		0		0

		2550		0		0		0

		2600		0		0		0

		2650		0		0		0

		2700		0		0		0

		2750		0		0		0

		2800		0		0		0

		2850		0		0		0

		2900		0		0		0

		2950		0		0		0

		3000		0		0		0

		3050		0		0		0

		3100		0		0		0

		3150		0		0		0

		3200		0		0		0

		3250		0		0		0

		3300		0		0		0

		3350		0		0		0

		3400		0		0		0

		3450		0		0		0

		3500		0		0		0

		3550		0		0		0

		3600		0		0		0

		3650		0		0		0

		3700		0		0		0

		3750		0		0		0

		3800		0		0		0
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		Problem 9

		category		minutes		% downtime

		breakdowns		70		0.0291666667

		changeover		189		0.07875

		restocking		221		0.0920833333

		worker break		300		0.125

		total time available		2400		1

		total % downtime				0.325

		utilization (100-downtime)				0.675

		Problem 10

		Day		Time in use (minutes)

		Monday		420

		Tuesday		180

		Wednesday		244

		Thursday		171

		Friday		143

				1158

		10080				0.1148809524

		a. The machines aren't "available" when the office is closed.

		b. the appropriate utilization would be time used/ actual time available, which would be the

		hours the office is open.  Eight to 5, 5 days a week would be 2400 minutes.

		Utilization would be 1158/2400 or						0.4825

		Problem 11

		Robot		Standard

		1		3600

		2		3000

		3		2150				standard		8750

						total eff =		0.9428571429

		a. 8750 (the sum of the three standards)

		b.		Output		Efficiency

		1		3200		0.8888888889

		2		2650		0.8833333333

		3		2400		1.1162790698

		c. total output/dept. standard

				0.9428571429

		Problem 12		check reader

				check reader		output		efficiency

				1		218		0.8226415094

				2		269		1.0150943396

				3		253		0.9547169811

				total		0.9308176101

		Problem 13				film developer

		40-hour week of data    720 per hour standard

		Hours available						40

		Hours down for  maintenance						3.5

		Hours down for chemical refil						0.5

		Hours down for cleaning						0.8

		Hours down for paper jam						0.2

		TOTAL hours downtime						5

		Data collected on 35 full hours of operation

		Hour		Output		Hour		Output

		1		723		19		735

		2		694		20		740

		3		790		21		701

		4		719		22		729

		5		702		23		717

		6		753		24		687

		7		698		25		729

		8		707		26		691

		9		709		27		724

		10		697		28		710

		11		680		29		701

		12		739		30		679

		13		702		31		725

		14		715		32		686

		15		736		33		726

		16		684		34		716

		17		687		35		733

		18		684

		a.		utilization=		0.875		(35/40)

				efficiency=		0.99

		b		.875 * .99 * 50 * 720

				31185

		14. Metal detectors

		a.

		people per minute				11		total people

		total attendess				11000

		utilization				0.91

		people per machine in 1 1/2 hours:								900.9

		Machines needed:								12.21001221

		13		rounded up				cost each:				$1,300

								total cost				$16,900

								of machines:

		b.

		without opening act.

		people per minute				11		total people

		total attendess				11000

		utilization				0.91

		people per machine in 45 minutes:								450.45

		Machines needed:								24.42002442

		25		machines				cost each:				$1,300.00

								total cost

								of machines:				$32,500.00

						total cost of opening act and						$25,400

						13 machines:

						total cost of 25 machines						$32,500.00

						savings by having opening act						$7,100.00

				It would not be cheaper to cancel the opening act.
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		Problem 2.1

		Equipment Purchase Decision

		Alternative		Fixed cost		Var. Costs								Actual Intersections

						per unit

		Automated		27000		0.16						Alt.1-Alt.2				14792.90

		Manual		2000		1.85

				Automated		Manual																						14792.899408284

		12000		28920		24200

		12500		29000		25125

		13000		29080		26050

		13500		29160		26975

		14000		29240		27900

		14500		29320		28825

		15000		29400		29750

		15500		29480		30675

		16000		29560		31600

		16500		29640		32525

		17000		29720		33450

		17500		29800		34375

		18000		29880		35300

		18500		29960		36225

		19000		30040		37150

		19500		30120		38075

		20000		30200		39000

		20500		30280		39925

		21000		30360		40850

		21500		30440		41775

		22000		30520		42700				Less than 24792.9 units, manual is cheaper. Above that, automated is cheaper.

		22500		30600		43625

		23000		30680		44550

		23500		30760		45475

		24000		30840		46400

		24500		30920		47325

		25000		31000		48250

		25500		31080		49175

		26000		31160		50100

		26500		31240		51025

		27000		31320		51950

		27500		31400		52875

		28000		31480		53800

		28500		31560		54725

		29000		31640		55650

		29500		31720		56575

		30000		31800		57500

		30500		31880		58425

		31000		31960		59350

		31500		32040		60275

		32000		32120		61200

		32500		32200		62125

		33000		32280		63050

		33500		32360		63975

		34000		32440		64900

		34500		32520		65825

		35000		32600		66750

		35500		32680		67675

		36000		32760		68600

		36500		32840		69525

		37000		32920		70450

		37500		33000		71375

		38000		33080		72300

		38500		33160		73225

		39000		33240		74150

		39500		33320		75075

		40000		33400		76000

		40500		33480		76925

		41000		33560		77850

		41500		33640		78775

		42000		33720		79700

		42500		33800		80625

		43000		33880		81550

		43500		33960		82475

		44000		34040		83400

		44500		34120		84325

		45000		34200		85250

		45500		34280		86175

		46000		34360		87100

		46500		34440		88025

		47000		34520		88950

		47500		34600		89875

		48000		34680		90800

		48500		34760		91725

		49000		34840		92650

		49500		34920		93575
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		Problems for Chapter 2

		Problem 1

		Problem 2.2

		Automatic Document Scanner

		Alternative		Fixed cost		Var. Costs								Actual Intersections

		Alt. 1		1000		0.02						Alt.1-Alt.2				3333.33

		Alt. 2		800		0.08						Alt.2- Alt 3				1764.71

		Alt. 3		500		0.25						Alt.1-Alt.3				2173.91

				Alt. 1		Alt. 2		Alt 3

		50		1001		804		512.5

		100		1002		808		525

		150		1003		812		537.5

		200		1004		816		550

		250		1005		820		562.5

		300		1006		824		575

		350		1007		828		587.5

		400		1008		832		600

		450		1009		836		612.5

		500		1010		840		625

		550		1011		844		637.5

		600		1012		848		650

		650		1013		852		662.5

		700		1014		856		675

		750		1015		860		687.5

		800		1016		864		700

		850		1017		868		712.5

		900		1018		872		725

		950		1019		876		737.5

		1000		1020		880		750

		1050		1021		884		762.5				Select alternative 3, because when volume is less than 1764, it is the low cost alternative.

		1100		1022		888		775

		1150		1023		892		787.5

		1200		1024		896		800

		1250		1025		900		812.5

		1300		1026		904		825

		1350		1027		908		837.5

		1400		1028		912		850

		1450		1029		916		862.5

		1500		1030		920		875

		1550		1031		924		887.5

		1600		1032		928		900

		1650		1033		932		912.5

		1700		1034		936		925

		1750		1035		940		937.5

		1800		1036		944		950

		1850		1037		948		962.5

		1900		1038		952		975

		1950		1039		956		987.5

		2000		1040		960		1000

		2050		1041		964		1012.5

		2100		1042		968		1025

		2150		1043		972		1037.5

		2200		1044		976		1050

		2250		1045		980		1062.5

		2300		1046		984		1075

		2350		1047		988		1087.5

		2400		1048		992		1100

		2450		1049		996		1112.5

		2500		1050		1000		1125

		2550		1051		1004		1137.5

		2600		1052		1008		1150

		2650		1053		1012		1162.5

		2700		1054		1016		1175

		2750		1055		1020		1187.5

		2800		1056		1024		1200

		2850		1057		1028		1212.5

		2900		1058		1032		1225

		2950		1059		1036		1237.5

		3000		1060		1040		1250

		3050		1061		1044		1262.5

		3100		1062		1048		1275

		3150		1063		1052		1287.5

		3200		1064		1056		1300

		3250		1065		1060		1312.5

		3300		1066		1064		1325

		3350		1067		1068		1337.5

		3400		1068		1072		1350

		3450		1069		1076		1362.5

		3500		1070		1080		1375

		3550		1071		1084		1387.5

		3600		1072		1088		1400

		3650		1073		1092		1412.5

		3700		1074		1096		1425

		3750		1075		1100		1437.5

		3800		1076		1104		1450
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		Problem 2.3

		Web Statistics Tracking Service Decision

		Alternative		Fixed cost		Var. Costs								Actual Intersections

		HitCount.com		35		0.001

		QuickStat		25		0.0035						Alt.1-Alt.2				4000.00

		TrafficCounter		50								Alt.2- Alt 3				7142.86

												Alt.1-Alt.3				15000.00

				Alt. 1		Alt. 2		Alt 3

		3000		38		35.5		50

		3500		38.5		37.25		50

		4000		39		39		50

		4500		39.5		40.75		50

		5000		40		42.5		50

		5500		40.5		44.25		50

		6000		41		46		50

		6500		41.5		47.75		50

		7000		42		49.5		50

		7500		42.5		51.25		50

		8000		43		53		50

		8500		43.5		54.75		50

		9000		44		56.5		50

		9500		44.5		58.25		50

		10000		45		60		50

		10500		45.5		61.75		50

		11000		46		63.5		50

		11500		46.5		65.25		50

		12000		47		67		50

		12500		47.5		68.75		50

		13000		48		70.5		50				For less than 4000, use alternative 2. From 4000 to 15,000 use Alternative 1,

		13500		48.5		72.25		50				for greater than 15000, use alternative 3.

		14000		49		74		50				Alternative 3 is the best choice and will remain the best choice as demand

		14500		49.5		75.75		50				increases, so a contract would reduce total costs.

		15000		50		77.5		50

		15500		50.5		79.25		50

		16000		51		81		50

		16500		51.5		82.75		50

		17000		52		84.5		50

		17500		52.5		86.25		50

		18000		53		88		50

		18500		53.5		89.75		50

		19000		54		91.5		50

		19500		54.5		93.25		50

		20000		55		95		50

		20500		55.5		96.75		50

		21000		56		98.5		50

		21500		56.5		100.25		50

		22000		57		102		50

		22500		57.5		103.75		50

		23000		58		105.5		50

		23500		58.5		107.25		50

		24000		59		109		50

		24500		59.5		110.75		50

		25000		60		112.5		50

		25500		60.5		114.25		50

		26000		61		116		50

		26500		61.5		117.75		50

		27000		62		119.5		50

		27500		62.5		121.25		50

		28000		63		123		50

		28500		63.5		124.75		50

		29000		64		126.5		50

		29500		64.5		128.25		50

		30000		65		130		50

		30500		65.5		131.75		50

		31000		66		133.5		50

		31500		66.5		135.25		50

		32000		67		137		50

		32500		67.5		138.75		50

		33000		68		140.5		50

		33500		68.5		142.25		50

		34000		69		144		50

		34500		69.5		145.75		50

		35000		70		147.5		50

		35500		70.5		149.25		50

		36000		71		151		50

		36500		71.5		152.75		50

		37000		72		154.5		50

		37500		72.5		156.25		50

		38000		73		158		50

		38500		73.5		159.75		50

		39000		74		161.5		50

		39500		74.5		163.25		50

		40000		75		165		50

		40500		75.5		166.75		50
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		Local Copy Shop Versus Publisher

		Alternative		Fixed cost		Var. Costs								Actual Intersections

		1		3000		4						Alt.1-Alt.3				3846.1538461538

		2		7000		3.75						Alt.3-Alt.2				952.38

		3		8000		2.7						Alt.2-Alt.4				1355.93

		4		11000		0.8

										Sales revenue				31,800.00		cost =		12,320.00		profit=		19,480.00

		@ 4000 units select alt. 2

				Alt. 1		Alt. 2		Alt. 3		Alt. 4

		200		3800		7750		8540		11160

		400		4600		8500		9080		11320

		600		5400		9250		9620		11480

		800		6200		10000		10160		11640

		1000		7000		10750		10700		11800

		1200		7800		11500		11240		11960

		1400		8600		12250		11780		12120

		1600		9400		13000		12320		12280

		1800		10200		13750		12860		12440

		2000		11000		14500		13400		12600

		2200		11800		15250		13940		12760

		2400		12600		16000		14480		12920

		2600		13400		16750		15020		13080

		2800		14200		17500		15560		13240

		3000		15000		18250		16100		13400

		3200		15800		19000		16640		13560

		3400		16600		19750		17180		13720

		3600		17400		20500		17720		13880

		3800		18200		21250		18260		14040

		4000		19000		22000		18800		14200

		4200		19800		22750		19340		14360

		4400		20600		23500		19880		14520

		4600		21400		24250		20420		14680

		4800		22200		25000		20960		14840

		5000		23000		25750		21500		15000

		5200		23800		26500		22040		15160

		5400		24600		27250		22580		15320				Alternative 2 and 3 are never a good choice.

		5600		25400		28000		23120		15480				The intersection of alternative 1 and 4 is at 2500.

		5800		26200		28750		23660		15640				With a predicted demand at 4000, she should selecte alternative 4.

		6000		27000		29500		24200		15800

		6200		27800		30250		24740		15960

		6400		28600		31000		25280		16120

		6600		29400		31750		25820		16280
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		Problem 5

		Silk Screen Equipment

		Alternative		Fixed cost		Var. Costs								Actual Intersections

		R&I Screener		10500		6.24

		Thomson Controls		24000		4.2						Alt.1-Alt.2				6617.65

		Swede		39000		3.1						Alt.2- Alt 3				13636.36

												Alt.1-Alt.3				9076.43

				R&I Screener		Thomson Controls		Swede

		11000		10500		24000		39000

		11500		19860		30300		43650

		12000		22980		32400		45200

		12500		26100		34500		46750

		13000		29220		36600		48300

		13500		32340		38700		49850

		14000		35460		40800		51400

		14500		38580		42900		52950

		15000		41700		45000		54500

		15500		44820		47100		56050

		16000		47940		49200		57600

		16500		51060		51300		59150

		17000		54180		53400		60700

		17500		57300		55500		62250

		18000		60420		57600		63800

		18500		63540		59700		65350

		19000		66660		61800		66900

		19500		69780		63900		68450

		20000		72900		66000		70000

		20500		76020		68100		71550

		21000		79140		70200		73100

		21500		82260		72300		74650

		22000		85380		74400		76200

		22500		88500		76500		77750

		23000		91620		78600		79300				At 26,000 demand, alternative 3 (Swede) would be the low cost choice.

		23500		94740		80700		80850

		24000		97860		82800		82400

		24500		100980		84900		83950

		25000		104100		87000		85500

		25500		107220		89100		87050

		26000		110340		91200		88600

		26500		113460		93300		90150

		27000		116580		95400		91700

		27500		119700		97500		93250

		28000		122820		99600		94800

		28500		125940		101700		96350
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126.5

50

64.5

128.25

50

65

130

50

65.5

131.75

50

66

133.5

50

66.5

135.25

50

67

137

50

67.5

138.75

50

68

140.5

50

68.5

142.25

50

69

144

50

69.5

145.75

50

70

147.5

50

70.5

149.25

50

71

151

50

71.5

152.75

50

72

154.5

50

72.5

156.25

50

73

158

50

73.5

159.75

50

74

161.5

50

74.5

163.25

50

75

165

50

75.5

166.75

50
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		Chapter 2 problems

		Problem 1		Savings in Dog Collar Investment

		Monthly demand is 800 units.  2 months demand is 1600, so shipment is 1600 every 2 months.

		Average investment is 1600/2 * 80						=		$64,000.00

		Reducing to monthly shipment provides average investment of  800/2 *80 =												32000		32000

		$32000 is freed up.

		Problem 2		Average Inventory of CD Player

		a.  Weekly demand of 18 units is 72 units per month. At $100 each, average investment in CD player

		inventory is $7200/2 = $3600

		b.  Moving to weekly delivery results in 18 units per week, average inventory of 9 units ($900 investment).

		That frees up $2700.

		Problem 3		Plastic Container Inventory

		Product		Batch Size		Product Value

		Product #1		1800		$1.32		$2,376.00

		Product #2		2400		$1.69		$4,056.00

		Product #3		2000		$1.74		$3,480.00

		Product #4		2600		$1.86		$4,836.00

				Average value=				$7,374.00		Average if daily delivery				$2,458.00

		$4,916.00		could be spent on changeover immprovement.

		Problem 4		Ward's Collectibles

		12 pickers providing $50,000 per month would be $600,000 per month, and the average inv. Level

		would drop to 300,000

		Problem 5		Law firm productivity

		Associate		Clients in year		Total hours Billed		New Clients		Years Experience		hours/client		prop. New clients		hours/yr. Exp

		Sam		37		1910		28		6.00		51.62		0.76		318.33

		Sarah		42		2430		24		5.00		57.86		0.57		486.00

		Nick		56		1870		33		3.00		33.39		0.59		623.33

		Julie		32		2200		12		2.00		68.75		0.38		1100.00

				a.		various, including hours per client, % of new clients, hours per year, etc.

				b.		hours billed

				c.		proportion of new clients

				d.		dollars billed per year of experience

		Problem 6  CD players												sales		sales

		Year		Product		Units Produced		Price		Sales				2001 prices		2002 prices

		2001		Z40		12000		$60.00		$720,000.00				$2,160,000.00		$3,240,000.00

		2001		Z60		12000		$120.00		$1,440,000.00

		2002		Z40		6000		$150.00		$900,000.00				$2,520,000.00		$3,060,000.00

		2002		Z60		18000		$120.00		$2,160,000.00

		Identify productivity changes from 2000 to 2001.

				a		total units produced, total sales, sales per unit,

				b		production of Z40 drops, Production of Z 60 goes up

				c		if 2001 prices are used, changes are reductions because the price of Z40 was lower.

				d		Overall, the improvement results only from the price increase of Z40 and the volume increase

						of Z60. Since that increase merely offset the reduction of the Z40 output, I'd say there was no

						improvement.

		Problem 7		Investment broker

		Broker		Number of contacts given		Mailings		Phone calls		Meetings scheduled		Meetings actually completed		Meetings resulting in investments		Total Dollars Invested

		Armstrong		450		450		450		43		42		28		$724,000.00

		Frederickson		450		450		450		64		52		16		$380,000.00

		Davis		450		450		450		85		55		12		$520,000.00

		Foster		450		450		450		70		61		32		$643,000.00

		Kinney		450		450		450		30		26		19		$256,000.00

				a		Davis

				b		Armstrong

				c		Kinney

				d		Davis. Per person, he gets the most investment. Other answers could be OK as well.

						a		b		c		d

						mtngs sched./		mtngs actual/		meetings result/		TTL dollars/

						phone calls		mtgs sched		metngs actual.		meeting result

				Armstrong		0.0955555556		0.976744186		0.6666666667		$25,857.14

				Frederickson		0.1422222222		0.8125		0.3076923077		$23,750.00

				Davis		0.1888888889		0.6470588235		0.2181818182		$43,333.33

				Foster		0.1555555556		0.8714285714		0.5245901639		$20,093.75

				Kinney		0.0666666667		0.8666666667		0.7307692308		$13,473.68

		Problem 8

		Machine		Production Hours		Tons Produced		High Grade Produced		Low Grade Produced		Labor Required		Maintenance Hours Required

		1961		3000		39000		4000		35000		6000		760

		1983		2500		28000		28000		0		6000		510

		1998		4000		33000		14000		19000		4000		420

				a		1961 machine

				b		1998 machine

				c		1998 machine

				d		various answers.  Tons produced per maintenance hour, profit per ton produced.

				a		b		c

				ttl prod/		ttl prod/		profit/hour

				hour		labor hour

		1961		13		6.5		7.1666666667

		1983		11.2		4.6666666667		9.3333333333

		1998		8.25		8.25		11.75

		Automatic Document Scanner

		Alternative		Fixed cost		Var. Costs

		a		1000		0.02

		b		800		0.07

		c		500		0.16

				Alt. 1		Alt. 2		Alt 3

		50		0		0		0

		100		0		0		0

		150		0		0		0

		200		0		0		0

		250		0		0		0

		300		0		0		0

		350		0		0		0

		400		0		0		0

		450		0		0		0

		500		0		0		0

		550		0		0		0

		600		0		0		0

		650		0		0		0

		700		0		0		0

		750		0		0		0

		800		0		0		0

		850		0		0		0

		900		0		0		0

		950		0		0		0

		1000		0		0		0

		1050		0		0		0

		1100		0		0		0

		1150		0		0		0

		1200		0		0		0

		1250		0		0		0

		1300		0		0		0

		1350		0		0		0

		1400		0		0		0

		1450		0		0		0

		1500		0		0		0

		1550		0		0		0

		1600		0		0		0

		1650		0		0		0

		1700		0		0		0

		1750		0		0		0

		1800		0		0		0

		1850		0		0		0

		1900		0		0		0

		1950		0		0		0

		2000		0		0		0

		2050		0		0		0

		2100		0		0		0

		2150		0		0		0

		2200		0		0		0

		2250		0		0		0

		2300		0		0		0

		2350		0		0		0

		2400		0		0		0

		2450		0		0		0

		2500		0		0		0

		2550		0		0		0

		2600		0		0		0

		2650		0		0		0

		2700		0		0		0

		2750		0		0		0

		2800		0		0		0

		2850		0		0		0

		2900		0		0		0

		2950		0		0		0

		3000		0		0		0

		3050		0		0		0

		3100		0		0		0

		3150		0		0		0

		3200		0		0		0

		3250		0		0		0

		3300		0		0		0

		3350		0		0		0

		3400		0		0		0

		3450		0		0		0

		3500		0		0		0

		3550		0		0		0

		3600		0		0		0

		3650		0		0		0

		3700		0		0		0

		3750		0		0		0

		3800		0		0		0
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		50		50		50

		100		100		100

		150		150		150

		200		200		200

		250		250		250

		300		300		300

		350		350		350

		400		400		400

		450		450		450

		500		500		500

		550		550		550

		600		600		600

		650		650		650

		700		700		700

		750		750		750

		800		800		800

		850		850		850

		900		900		900

		950		950		950

		1000		1000		1000

		1050		1050		1050

		1100		1100		1100

		1150		1150		1150

		1200		1200		1200

		1250		1250		1250

		1300		1300		1300

		1350		1350		1350

		1400		1400		1400

		1450		1450		1450

		1500		1500		1500

		1550		1550		1550

		1600		1600		1600

		1650		1650		1650

		1700		1700		1700

		1750		1750		1750

		1800		1800		1800

		1850		1850		1850

		1900		1900		1900

		1950		1950		1950

		2000		2000		2000

		2050		2050		2050

		2100		2100		2100

		2150		2150		2150

		2200		2200		2200

		2250		2250		2250

		2300		2300		2300

		2350		2350		2350

		2400		2400		2400

		2450		2450		2450

		2500		2500		2500

		2550		2550		2550

		2600		2600		2600

		2650		2650		2650

		2700		2700		2700

		2750		2750		2750

		2800		2800		2800

		2850		2850		2850

		2900		2900		2900

		2950		2950		2950

		3000		3000		3000

		3050		3050		3050

		3100		3100		3100

		3150		3150		3150

		3200		3200		3200

		3250		3250		3250

		3300		3300		3300

		3350		3350		3350

		3400		3400		3400

		3450		3450		3450

		3500		3500		3500

		3550		3550		3550

		3600		3600		3600

		3650		3650		3650

		3700		3700		3700

		3750		3750		3750

		3800		3800		3800



Alt. 1

Alt. 2

Alt 3

Number of Documents to be Scanned

Annual Cost

A&F Scanner Decision Breakeven

1001

803.5

508

1002

807

516

1003

810.5

524

1004

814

532

1005

817.5

540

1006

821

548

1007

824.5

556

1008

828

564

1009

831.5

572

1010

835

580

1011

838.5

588

1012

842

596

1013

845.5

604

1014

849

612

1015

852.5

620

1016

856

628

1017

859.5

636

1018

863

644

1019

866.5

652

1020

870

660

1021

873.5

668

1022

877

676

1023

880.5

684

1024

884

692

1025

887.5

700

1026

891

708

1027

894.5

716

1028

898

724

1029

901.5

732

1030

905

740

1031

908.5

748

1032

912

756

1033

915.5

764

1034

919

772

1035

922.5

780

1036

926

788

1037

929.5

796

1038

933

804

1039

936.5

812

1040

940

820

1041

943.5

828

1042

947

836

1043

950.5

844

1044

954

852

1045

957.5

860

1046

961

868

1047

964.5

876

1048

968

884

1049

971.5

892

1050

975

900

1051

978.5

908

1052

982

916

1053

985.5

924

1054

989

932

1055

992.5

940

1056

996

948

1057

999.5

956

1058

1003

964

1059

1006.5

972

1060

1010

980

1061

1013.5

988

1062

1017

996

1063

1020.5

1004

1064

1024

1012

1065

1027.5

1020

1066

1031

1028

1067

1034.5

1036

1068

1038

1044

1069

1041.5

1052

1070

1045

1060

1071

1048.5

1068

1072

1052

1076

1073

1055.5

1084

1074

1059

1092

1075

1062.5

1100

1076

1066

1108
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		Problem 9

		category		minutes		% downtime

		breakdowns		70		0.0291666667

		changeover		189		0.07875

		restocking		221		0.0920833333

		worker break		300		0.125

		total time available		2400		1

		total % downtime				0.325

		utilization (100-downtime)				0.675

		Problem 10

		Day		Time in use (minutes)

		Monday		420

		Tuesday		180

		Wednesday		244

		Thursday		171

		Friday		143

				1158

		10080				0.1148809524

		a. The machines aren't "available" when the office is closed.

		b. the appropriate utilization would be time used/ actual time available, which would be the

		hours the office is open.  Eight to 5, 5 days a week would be 2400 minutes.

		Utilization would be 1158/2400 or						0.4825

		Problem 11

		Robot		Standard

		1		3600

		2		3000

		3		2150				standard		8750

						total eff =		0.9428571429

		a. 8750 (the sum of the three standards)

		b.		Output		Efficiency

		1		3200		0.8888888889

		2		2650		0.8833333333

		3		2400		1.1162790698

		c. total output/dept. standard

				0.9428571429

		Problem 12		check reader

				check reader		output		efficiency

				1		218		0.8226415094

				2		269		1.0150943396

				3		253		0.9547169811

				total		0.9308176101

		Problem 13				film developer

		40-hour week of data    720 per hour standard

		Hours available						40

		Hours down for  maintenance						3.5

		Hours down for chemical refil						0.5

		Hours down for cleaning						0.8

		Hours down for paper jam						0.2

		TOTAL hours downtime						5

		Data collected on 35 full hours of operation

		Hour		Output		Hour		Output

		1		723		19		735

		2		694		20		740

		3		790		21		701

		4		719		22		729

		5		702		23		717

		6		753		24		687

		7		698		25		729

		8		707		26		691

		9		709		27		724

		10		697		28		710

		11		680		29		701

		12		739		30		679

		13		702		31		725

		14		715		32		686

		15		736		33		726

		16		684		34		716

		17		687		35		733

		18		684

		a.		utilization=		0.875		(35/40)

				efficiency=		0.99

		b		.875 * .99 * 50 * 720

				31185

		14. Metal detectors

		a.

		people per minute				11		total people

		total attendess				11000

		utilization				0.91

		people per machine in 1 1/2 hours:								900.9

		Machines needed:								12.21001221

		13		rounded up				cost each:				$1,300

								total cost				$16,900

								of machines:

		b.

		without opening act.

		people per minute				11		total people

		total attendess				11000

		utilization				0.91

		people per machine in 45 minutes:								450.45

		Machines needed:								24.42002442

		25		machines				cost each:				$1,300.00

								total cost

								of machines:				$32,500.00

						total cost of opening act and						$25,400

						13 machines:

						total cost of 25 machines						$32,500.00

						savings by having opening act						$7,100.00

				It would not be cheaper to cancel the opening act.
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		Problem 2.1

		Equipment Purchase Decision

		Alternative		Fixed cost		Var. Costs								Actual Intersections

						per unit

		Automated		27000		0.16						Alt.1-Alt.2				14792.90

		Manual		2000		1.85

				Automated		Manual																						14792.899408284

		12000		28920		24200

		12500		29000		25125

		13000		29080		26050

		13500		29160		26975

		14000		29240		27900

		14500		29320		28825

		15000		29400		29750

		15500		29480		30675

		16000		29560		31600

		16500		29640		32525

		17000		29720		33450

		17500		29800		34375

		18000		29880		35300

		18500		29960		36225

		19000		30040		37150

		19500		30120		38075

		20000		30200		39000

		20500		30280		39925

		21000		30360		40850

		21500		30440		41775

		22000		30520		42700				Less than 24792.9 units, manual is cheaper. Above that, automated is cheaper.

		22500		30600		43625

		23000		30680		44550

		23500		30760		45475

		24000		30840		46400

		24500		30920		47325

		25000		31000		48250

		25500		31080		49175

		26000		31160		50100

		26500		31240		51025

		27000		31320		51950

		27500		31400		52875

		28000		31480		53800

		28500		31560		54725

		29000		31640		55650

		29500		31720		56575

		30000		31800		57500

		30500		31880		58425

		31000		31960		59350

		31500		32040		60275

		32000		32120		61200

		32500		32200		62125

		33000		32280		63050

		33500		32360		63975

		34000		32440		64900

		34500		32520		65825

		35000		32600		66750

		35500		32680		67675

		36000		32760		68600

		36500		32840		69525

		37000		32920		70450

		37500		33000		71375

		38000		33080		72300

		38500		33160		73225

		39000		33240		74150

		39500		33320		75075

		40000		33400		76000

		40500		33480		76925

		41000		33560		77850

		41500		33640		78775

		42000		33720		79700

		42500		33800		80625

		43000		33880		81550

		43500		33960		82475

		44000		34040		83400

		44500		34120		84325

		45000		34200		85250

		45500		34280		86175

		46000		34360		87100

		46500		34440		88025

		47000		34520		88950

		47500		34600		89875

		48000		34680		90800

		48500		34760		91725

		49000		34840		92650

		49500		34920		93575
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		Problems for Chapter 2

		Problem 1

		Problem 2.2

		Automatic Document Scanner

		Alternative		Fixed cost		Var. Costs								Actual Intersections

		Alt. 1		1000		0.02						Alt.1-Alt.2				3333.33

		Alt. 2		800		0.08						Alt.2- Alt 3				1764.71

		Alt. 3		500		0.25						Alt.1-Alt.3				2173.91

				Alt. 1		Alt. 2		Alt 3

		50		1001		804		512.5

		100		1002		808		525

		150		1003		812		537.5

		200		1004		816		550

		250		1005		820		562.5

		300		1006		824		575

		350		1007		828		587.5

		400		1008		832		600

		450		1009		836		612.5

		500		1010		840		625

		550		1011		844		637.5

		600		1012		848		650

		650		1013		852		662.5

		700		1014		856		675

		750		1015		860		687.5

		800		1016		864		700

		850		1017		868		712.5

		900		1018		872		725

		950		1019		876		737.5

		1000		1020		880		750

		1050		1021		884		762.5				Select alternative 3, because when volume is less than 1764, it is the low cost alternative.

		1100		1022		888		775

		1150		1023		892		787.5

		1200		1024		896		800

		1250		1025		900		812.5

		1300		1026		904		825

		1350		1027		908		837.5

		1400		1028		912		850

		1450		1029		916		862.5

		1500		1030		920		875

		1550		1031		924		887.5

		1600		1032		928		900

		1650		1033		932		912.5

		1700		1034		936		925

		1750		1035		940		937.5

		1800		1036		944		950

		1850		1037		948		962.5

		1900		1038		952		975

		1950		1039		956		987.5

		2000		1040		960		1000

		2050		1041		964		1012.5

		2100		1042		968		1025

		2150		1043		972		1037.5

		2200		1044		976		1050

		2250		1045		980		1062.5

		2300		1046		984		1075

		2350		1047		988		1087.5

		2400		1048		992		1100

		2450		1049		996		1112.5

		2500		1050		1000		1125

		2550		1051		1004		1137.5

		2600		1052		1008		1150

		2650		1053		1012		1162.5

		2700		1054		1016		1175

		2750		1055		1020		1187.5

		2800		1056		1024		1200

		2850		1057		1028		1212.5

		2900		1058		1032		1225

		2950		1059		1036		1237.5

		3000		1060		1040		1250

		3050		1061		1044		1262.5

		3100		1062		1048		1275

		3150		1063		1052		1287.5

		3200		1064		1056		1300

		3250		1065		1060		1312.5

		3300		1066		1064		1325

		3350		1067		1068		1337.5

		3400		1068		1072		1350

		3450		1069		1076		1362.5

		3500		1070		1080		1375

		3550		1071		1084		1387.5

		3600		1072		1088		1400

		3650		1073		1092		1412.5

		3700		1074		1096		1425

		3750		1075		1100		1437.5

		3800		1076		1104		1450
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		Problem 2.3

		Web Statistics Tracking Service Decision

		Alternative		Fixed cost		Var. Costs								Actual Intersections

		HitCount.com		35		0.001

		QuickStat		25		0.0035						Alt.1-Alt.2				4000.00

		TrafficCounter		50								Alt.2- Alt 3				7142.86

												Alt.1-Alt.3				15000.00

				Alt. 1		Alt. 2		Alt 3

		3000		38		35.5		50

		3500		38.5		37.25		50

		4000		39		39		50

		4500		39.5		40.75		50

		5000		40		42.5		50

		5500		40.5		44.25		50

		6000		41		46		50

		6500		41.5		47.75		50

		7000		42		49.5		50

		7500		42.5		51.25		50

		8000		43		53		50

		8500		43.5		54.75		50

		9000		44		56.5		50

		9500		44.5		58.25		50

		10000		45		60		50

		10500		45.5		61.75		50

		11000		46		63.5		50

		11500		46.5		65.25		50

		12000		47		67		50

		12500		47.5		68.75		50

		13000		48		70.5		50				For less than 4000, use alternative 2. From 4000 to 15,000 use Alternative 1,

		13500		48.5		72.25		50				for greater than 15000, use alternative 3.

		14000		49		74		50				Alternative 3 is the best choice and will remain the best choice as demand

		14500		49.5		75.75		50				increases, so a contract would reduce total costs.

		15000		50		77.5		50

		15500		50.5		79.25		50

		16000		51		81		50

		16500		51.5		82.75		50

		17000		52		84.5		50

		17500		52.5		86.25		50

		18000		53		88		50

		18500		53.5		89.75		50

		19000		54		91.5		50

		19500		54.5		93.25		50

		20000		55		95		50

		20500		55.5		96.75		50

		21000		56		98.5		50

		21500		56.5		100.25		50

		22000		57		102		50

		22500		57.5		103.75		50

		23000		58		105.5		50

		23500		58.5		107.25		50

		24000		59		109		50

		24500		59.5		110.75		50

		25000		60		112.5		50

		25500		60.5		114.25		50

		26000		61		116		50

		26500		61.5		117.75		50

		27000		62		119.5		50

		27500		62.5		121.25		50

		28000		63		123		50

		28500		63.5		124.75		50

		29000		64		126.5		50

		29500		64.5		128.25		50

		30000		65		130		50

		30500		65.5		131.75		50

		31000		66		133.5		50

		31500		66.5		135.25		50

		32000		67		137		50

		32500		67.5		138.75		50

		33000		68		140.5		50

		33500		68.5		142.25		50

		34000		69		144		50

		34500		69.5		145.75		50

		35000		70		147.5		50

		35500		70.5		149.25		50

		36000		71		151		50

		36500		71.5		152.75		50

		37000		72		154.5		50

		37500		72.5		156.25		50

		38000		73		158		50

		38500		73.5		159.75		50

		39000		74		161.5		50

		39500		74.5		163.25		50

		40000		75		165		50

		40500		75.5		166.75		50
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		Local Copy Shop Versus Publisher

		Alternative		Fixed cost		Var. Costs								Actual Intersections

		1		3000		4						Alt.1-Alt.3				3846.1538461538

		2		7000		3.75						Alt.3-Alt.2				952.38

		3		8000		2.7						Alt.2-Alt.4				1355.93

		4		11000		0.8

										Sales revenue				31,800.00		cost =		12,320.00		profit=		19,480.00

		@ 4000 units select alt. 2

				Alt. 1		Alt. 2		Alt. 3		Alt. 4

		200		3800		7750		8540		11160

		400		4600		8500		9080		11320

		600		5400		9250		9620		11480

		800		6200		10000		10160		11640

		1000		7000		10750		10700		11800

		1200		7800		11500		11240		11960

		1400		8600		12250		11780		12120

		1600		9400		13000		12320		12280

		1800		10200		13750		12860		12440

		2000		11000		14500		13400		12600

		2200		11800		15250		13940		12760

		2400		12600		16000		14480		12920

		2600		13400		16750		15020		13080

		2800		14200		17500		15560		13240

		3000		15000		18250		16100		13400

		3200		15800		19000		16640		13560

		3400		16600		19750		17180		13720

		3600		17400		20500		17720		13880

		3800		18200		21250		18260		14040

		4000		19000		22000		18800		14200

		4200		19800		22750		19340		14360

		4400		20600		23500		19880		14520

		4600		21400		24250		20420		14680

		4800		22200		25000		20960		14840

		5000		23000		25750		21500		15000

		5200		23800		26500		22040		15160

		5400		24600		27250		22580		15320				Alternative 2 and 3 are never a good choice.

		5600		25400		28000		23120		15480				The intersection of alternative 1 and 4 is at 2500.

		5800		26200		28750		23660		15640				With a predicted demand at 4000, she should selecte alternative 4.

		6000		27000		29500		24200		15800

		6200		27800		30250		24740		15960

		6400		28600		31000		25280		16120

		6600		29400		31750		25820		16280
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		Problem 5

		Silk Screen Equipment

		Alternative		Fixed cost		Var. Costs								Actual Intersections

		R&I Screener		10500		6.24

		Thomson Controls		24000		4.2						Alt.1-Alt.2				6617.65

		Swede		39000		3.1						Alt.2- Alt 3				13636.36

												Alt.1-Alt.3				9076.43

				R&I Screener		Thomson Controls		Swede

		11000		10500		24000		39000

		11500		19860		30300		43650

		12000		22980		32400		45200

		12500		26100		34500		46750

		13000		29220		36600		48300

		13500		32340		38700		49850

		14000		35460		40800		51400

		14500		38580		42900		52950

		15000		41700		45000		54500

		15500		44820		47100		56050

		16000		47940		49200		57600

		16500		51060		51300		59150

		17000		54180		53400		60700

		17500		57300		55500		62250

		18000		60420		57600		63800

		18500		63540		59700		65350

		19000		66660		61800		66900

		19500		69780		63900		68450

		20000		72900		66000		70000

		20500		76020		68100		71550

		21000		79140		70200		73100

		21500		82260		72300		74650

		22000		85380		74400		76200

		22500		88500		76500		77750

		23000		91620		78600		79300				At 26,000 demand, alternative 3 (Swede) would be the low cost choice.

		23500		94740		80700		80850

		24000		97860		82800		82400

		24500		100980		84900		83950

		25000		104100		87000		85500

		25500		107220		89100		87050

		26000		110340		91200		88600

		26500		113460		93300		90150

		27000		116580		95400		91700

		27500		119700		97500		93250

		28000		122820		99600		94800

		28500		125940		101700		96350
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