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Part 1 Answer:

Optimal Level of Production:

Sound Card Division Costs and Profits

[image: image1.emf]Quantity (in 

thousands) TFC TVC TC AVC AC MC Price P-MC TR Profit

0 1,796     -        1,795     81.00        81.00        (1,795.00)    

10 1,796     879       2,675     87.80   267.50   87.86        81.00        (6.86)        810.00           (1,865.00)    

20 1,796     1,719     3,515     85.90   175.75   84.00        81.00        (3.00)        1,620.00        (1,895.00)    

30 1,796     2,519     4,315     83.93   143.83   80.00        81.00        1.00         2,430.00        (1,885.00)    

40 1,796     3,289     5,085     82.20   127.13   77.00        81.00        4.00         3,240.00        (1,845.00)    

50 1,796     4,029     5,825     80.56   116.50   74.00        81.00        7.00         4,050.00        (1,775.00)    

60 1,796     4,739     6,535     78.97   108.92   71.00        81.00        10.00        4,860.00        (1,675.00)    

70 1,796     5,429     7,225     77.54   103.21   69.00        81.00        12.00        5,670.00        (1,555.00)    

80 1,796     6,089     7,885     76.10   98.56     66.00        81.00        15.00        6,480.00        (1,405.00)    

90 1,796     6,729     8,525     74.76   94.72     64.00        81.00        17.00        7,290.00        (1,235.00)    

100 1,796     7,349     9,145     73.48   91.45     62.00        81.00        19.00        8,100.00        (1,045.00)    

110 1,796     7,959     9,755     72.35   88.68     61.00        81.00        20.00        8,910.00        (845.00)       

120 1,796     8,559     10,355   71.32   86.29     60.00        81.00        21.00        9,720.00        (635.00)       

130 1,796     9,169     10,965   70.52   84.35     61.00        81.00        20.00        10,530.00       (435.00)       

140 1,796     9,789     11,585   69.91   82.75     62.00        81.00        19.00        11,340.00       (245.00)       

150 1,796     10,419   12,215   69.45   81.43     63.00        81.00        18.00        12,150.00       (65.00)         

160 1,796     11,059   12,855   69.11   80.34     64.00        81.00        17.00        12,960.00       105.00        

170 1,796     11,709   13,505   68.87   79.44     65.00        81.00        16.00        13,770.00       265.00        

180 1,796     12,379   14,175   68.77   78.75     67.00        81.00        14.00        14,580.00       405.00        

190 1,796     13,069   14,865   68.78   78.24     69.00        81.00        12.00        15,390.00       525.00        

200 1,796     13,779   15,575   68.89   77.88     71.00        81.00        10.00        16,200.00       625.00        

210 1,796     14,509   16,305   69.09   77.64     73.00        81.00        8.00         17,010.00       705.00        

220 1,796     15,259   17,055   69.35   77.52     75.00        81.00        6.00         17,820.00       765.00        

230 1,796     16,029   17,825   69.69   77.50     77.00        81.00        4.00         18,630.00       805.00        

240 1,796     16,829   18,625   70.12   77.60     80.00        81.00        1.00         19,440.00       815.00        

250 1,796     17,669   19,465   70.67   77.86     84.00        81.00        (3.00)        20,250.00       785.00        

260 1,796     18,549   20,345   71.34   78.25     88.00        81.00        (7.00)        21,060.00       715.00        

270 1,796     19,479   21,275   72.14   78.80     93.00        81.00        (12.00)       21,870.00       595.00        

280 1,796     20,469   22,265   73.10   79.52     99.00        81.00        (18.00)       22,680.00       415.00        

290 1,796     21,529   23,325   74.23   80.43     106.00      81.00        (25.00)       23,490.00       165.00        

300 1,796     22,669   24,465   75.56   81.55     114.00      81.00        (33.00)       24,300.00       (165.00)       


The optimal level of production, production should be at the point where the marginal costs equals price, at this point only the profits could be maximized. For optimal level of production, we look at the marginal cost, since; at this price the demand equals output (marginal costs and benefits are equal). While average fixed cost decreases with output, and average variable cost may decrease with output up to the point where limits to capacity become a constraint, after which it tends to rise, therefore, while calculating for optimal production point we look at marginal cost instead of average cost. 
From the above table it is clear that when P=81 and MC=80, we have highest profit output at demand, thus, while looking at optimal production, we do production till that point where MC=P. At all other points, we are not at highest profit point, even at when we have AC minimum i.e., at AC=77.5.

Part 2: Answer

1) Manufacturing overhead includes all costs of transforming materials into a finished product other than direct materials and direct labor. Indirect materials are those that either are not a part of the finished product but are necessary for its manufacture or are part of the finished product but are insignificant in cost.  Regarding treating some of the manufacturing overhead costs to be variable and some to be fixed; some of the costs (for example in our problem, production set up costs are incurred irrespective of how much output is produced), so these have to treated as fixed manufacturing overhead costs, while other to be variable (in the problem; electricity, since it is directly related to the production; repairs and maintenance depends on usage; indirect labour costs also depends on output produced). 

2) New Income Statement:
Indirect labor costs consist of the wages of production employees who do not work directly on the product but are required for the manufacturing facility to operate. Selling costs also can be divided as fixed (salaries) and variable (commission). Thus, new income statement is as follows:

	
	Keyboard Division
	
	

	Economic Income Statement 
	
	
	
	

	(after categorization and allocation)
	
	
	
	

	
	Sound Card
	Software
	Keyboard
	Total

	Sales Volume
	               240 
	            280 
	              45 
	           565 

	Sales Revenue
	          19,440 
	       35,280 
	       13,725 
	      68,445 

	Less: Variable costs
	
	
	
	             -   

	  Direct Labor 
	            1,283 
	         2,895 
	         1,682 
	        5,860 

	  Materials
	          10,097 
	       17,369 
	         7,694 
	      35,160 

	  Manufacturing Overhead
	
	
	
	

	      Electricity
	            2,315 
	         3,982 
	         1,764 
	        8,061 

	      Production Setup
	            1,051 
	         1,808 
	            801 
	        3,660 

	      Maintenance & Repair
	               841 
	         1,447 
	            641 
	        2,929 

	      Indirect Labor
	                 -   
	              -   
	              -   
	             -   

	  Selling costs
	            1,243 
	         1,450 
	            243 
	        2,936 

	Total variable costs
	          16,830 
	       28,951 
	       12,825 
	      58,606 

	Variable Margin
	            2,610 
	         6,329 
	            900 
	        9,839 

	Less: Fixed Costs
	
	
	
	

	  Manufacturing Overhead
	
	
	
	

	      Electricity
	                73 
	             87 
	              14 
	           174 

	      Production Setup
	                 -   
	              -   
	              -   
	             -   

	      Maintenance & Repair
	                76 
	             91 
	              14 
	           181 

	      Indirect Labor
	               223 
	            265 
	              42 
	           530 

	  Selling costs
	               503 
	            912 
	            355 
	        1,770 

	  Advertising/Promotion
	               168 
	            304 
	            118 
	           590 

	  R&D
	               419 
	            760 
	            296 
	        1,475 

	  Marketing Research
	                84 
	            152 
	              59 
	           295 

	  Other General and Administrative 
	               251 
	            456 
	            178 
	           885 

	Total Fixed costs
	            1,796 
	         3,027 
	         1,077 
	        5,900 

	Net Income before taxes
	               814 
	         3,302 
	           (177)
	        3,939 

	
	
	
	
	

	
	
	
	
	

	Production hours
	4200
	5000
	800
	10000


Keyboard Division
	Keyboard Division

	Quantity (in thousands)
	TFC
	TVC
	TC
	AVC
	AC
	MC
	 P
	P-MC
	TR
	Profit

	0
	470
	0
	470
	
	
	
	305
	305
	0
	-470

	5
	470
	1,675
	2,145
	335.00
	429.00
	335
	305
	-30
	1,525
	-620

	10
	470
	3,200
	3,670
	320.00
	367.00
	305
	305
	0
	3,050
	-620

	15
	470
	4,600
	5,070
	306.67
	338.00
	280
	305
	25
	4,575
	-495

	20
	470
	5,925
	6,395
	296.25
	319.75
	265
	305
	40
	6,100
	-295

	25
	470
	7,225
	7,695
	289.00
	307.80
	260
	305
	45
	7,625
	-70

	30
	470
	8,550
	9,020
	285.00
	300.67
	265
	305
	40
	9,150
	130

	35
	470
	9,900
	10,370
	282.86
	296.29
	270
	305
	35
	10,675
	305

	40
	470
	11,325
	11,795
	283.13
	294.88
	285
	305
	20
	12,200
	405

	45
	470
	12,825
	13,295
	285.00
	295.44
	300
	305
	5
	13,725
	430

	50
	470
	14,425
	14,895
	288.50
	297.90
	320
	305
	-15
	15,250
	355

	55
	470
	16,150
	16,620
	293.64
	302.18
	345
	305
	-40
	16,775
	155

	60
	470
	18,000
	18,470
	300.00
	307.83
	370
	305
	-65
	18,300
	-170


From above given information, in the long if the price is below 294.88 (AC), the company will incur losses and below this point, the company should exit the keyboard market, since it can’t incur its own cost.  Conditions for short run production are its marginal costs, until price equals marginal cost, the company can continue production.
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Instructions

		

						The Software Example worksheet is provided as a reference. You can use this as a guide

						while completing the Sound Card Template.

						On the Sound Card Template, use the information from the project materials and the

						numbers provided to calculate the following:

						Total Fixed Cost (TFC)

						Total Variable Cost (TVC

						Average Variable Cost (AVC)

						Average Cost (AC)

						Marginal Cost (MC)

						Price - Marginal Cost (P - MC)

						Total Revenue (TR)

						Profit

						Once you have completed the Sound Card Template, you should be able to evaluate

						the sound card production levels.

						On the Income Statement Template, use the information from the project materials and

						the numbers provided to create a new income statement for the Keyboard division.

						Once you have completed the Income Statement Template, you should be able to

						critique the current cost allocation methods and evaluate the profitability of the

						Keyboard division.





Software Example

		Software division

		Quantity (x1,000)		TFC(AVC)		TVC		TC		AVC		AC		MC

		0		2,791		- 0		2,791.00

		10		2,791		1,140.00		3,931.00		114.00		393.10		114.00

		20		2,791		2,240.00		5,031.00		112.00		251.55		110.00

		30		2,791		3,310.00		6,101.00		110.33		203.37		107.00

		40		2,791		4,350.00		7,141.00		108.75		178.53		104.00

		50		2,791		5,370.00		8,161.00		107.40		163.22		102.00

		60		2,791		6,370.00		9,161.00		106.17		152.68		100.00

		70		2,791		7,350.00		10,141.00		105.00		144.87		98.00

		80		2,791		8,320.00		11,111.00		104.00		138.89		97.00

		90		2,791		9,270.00		12,061.00		103.00		134.01		95.00

		100		2,791		10,210.00		13,001.00		102.10		130.01		94.00

		110		2,791		11,140.00		13,931.00		101.27		126.65		93.00

		120		2,791		12,060.00		14,851.00		100.50		123.76		92.00

		130		2,791		12,990.00		15,781.00		99.92		121.39		93.00

		140		2,791		13,930.00		16,721.00		99.50		119.44		94.00

		150		2,791		14,880.00		17,671.00		99.20		117.81		95.00

		160		2,791		15,840.00		18,631.00		99.00		116.44		96.00

		170		2,791		16,810.00		19,601.00		98.88		115.30		97.00

		180		2,791		17,790.00		20,581.00		98.83		114.34		98.00

		190		2,791		18,780.00		21,571.00		98.84		113.53		99.00

		200		2,791		19,790.00		22,581.00		98.95		112.91		101.00

		210		2,791		20,830.00		23,621.00		99.19		112.48		104.00

		220		2,791		21,900.00		24,691.00		99.55		112.23		107.00

		230		2,791		23,000.00		25,791.00		100.00		112.13		110.00

		240		2,791		24,130.00		26,921.00		100.54		112.17		113.00

		250		2,791		25,290.00		28,081.00		101.16		112.32		116.00

		260		2,791		26,480.00		29,271.00		101.85		112.58		119.00

		270		2,791		27,700.00		30,491.00		102.59		112.93		122.00

		280		2,791		28,950.00		31,741.00		103.39		113.36		125.00

		290		2,791		30,220.00		33,011.00		104.21		113.83		127.00

		300		2,791		31,510.00		34,301.00		105.03		114.34		129.00

		310		2,791		32,830.00		35,621.00		105.90		114.91		132.00

		320		2,791		34,180.00		36,971.00		106.81		115.53		135.00

		330		2,791		35,560.00		38,351.00		107.76		116.22		138.00

		340		2,791		36,980.00		39,771.00		108.76		116.97		142.00

		350		2,791		38,450.00		41,241.00		109.86		117.83		147.00

		360		2,791		39,980.00		42,771.00		111.06		118.81		153.00





Sound Card Template

										Sound Card Division

		Quantity (in thousands)		TFC		TVC		TC		AVC		AC		MC		Price		P-MC		TR		Profit

		0		1,796		- 0		1,795								81.00		81.00				(1,795.00)

		10		1,796		879		2,675		87.80		267.50		87.86		81.00		(6.86)		810.00		(1,865.00)

		20		1,796		1,719		3,515		85.90		175.75		84.00		81.00		(3.00)		1,620.00		(1,895.00)

		30		1,796		2,519		4,315		83.93		143.83		80.00		81.00		1.00		2,430.00		(1,885.00)

		40		1,796		3,289		5,085		82.20		127.13		77.00		81.00		4.00		3,240.00		(1,845.00)

		50		1,796		4,029		5,825		80.56		116.50		74.00		81.00		7.00		4,050.00		(1,775.00)

		60		1,796		4,739		6,535		78.97		108.92		71.00		81.00		10.00		4,860.00		(1,675.00)

		70		1,796		5,429		7,225		77.54		103.21		69.00		81.00		12.00		5,670.00		(1,555.00)

		80		1,796		6,089		7,885		76.10		98.56		66.00		81.00		15.00		6,480.00		(1,405.00)

		90		1,796		6,729		8,525		74.76		94.72		64.00		81.00		17.00		7,290.00		(1,235.00)

		100		1,796		7,349		9,145		73.48		91.45		62.00		81.00		19.00		8,100.00		(1,045.00)

		110		1,796		7,959		9,755		72.35		88.68		61.00		81.00		20.00		8,910.00		(845.00)

		120		1,796		8,559		10,355		71.32		86.29		60.00		81.00		21.00		9,720.00		(635.00)

		130		1,796		9,169		10,965		70.52		84.35		61.00		81.00		20.00		10,530.00		(435.00)

		140		1,796		9,789		11,585		69.91		82.75		62.00		81.00		19.00		11,340.00		(245.00)

		150		1,796		10,419		12,215		69.45		81.43		63.00		81.00		18.00		12,150.00		(65.00)

		160		1,796		11,059		12,855		69.11		80.34		64.00		81.00		17.00		12,960.00		105.00

		170		1,796		11,709		13,505		68.87		79.44		65.00		81.00		16.00		13,770.00		265.00

		180		1,796		12,379		14,175		68.77		78.75		67.00		81.00		14.00		14,580.00		405.00

		190		1,796		13,069		14,865		68.78		78.24		69.00		81.00		12.00		15,390.00		525.00

		200		1,796		13,779		15,575		68.89		77.88		71.00		81.00		10.00		16,200.00		625.00

		210		1,796		14,509		16,305		69.09		77.64		73.00		81.00		8.00		17,010.00		705.00

		220		1,796		15,259		17,055		69.35		77.52		75.00		81.00		6.00		17,820.00		765.00

		230		1,796		16,029		17,825		69.69		77.50		77.00		81.00		4.00		18,630.00		805.00

		240		1,796		16,829		18,625		70.12		77.60		80.00		81.00		1.00		19,440.00		815.00

		250		1,796		17,669		19,465		70.67		77.86		84.00		81.00		(3.00)		20,250.00		785.00

		260		1,796		18,549		20,345		71.34		78.25		88.00		81.00		(7.00)		21,060.00		715.00

		270		1,796		19,479		21,275		72.14		78.80		93.00		81.00		(12.00)		21,870.00		595.00

		280		1,796		20,469		22,265		73.10		79.52		99.00		81.00		(18.00)		22,680.00		415.00

		290		1,796		21,529		23,325		74.23		80.43		106.00		81.00		(25.00)		23,490.00		165.00

		300		1,796		22,669		24,465		75.56		81.55		114.00		81.00		(33.00)		24,300.00		(165.00)
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Income Statement Template

				Keyboard Division

		Economic Income Statement

		(after categorization and allocation)

				Sound Card		Software		Keyboard		Total

		Sales Volume		240		280		45		565

		Sales Revenue		19,440		35,280		13,725		68,445

		Less: Variable costs								- 0

		Direct Labor		1,283		2,895		1,682		5,860

		Materials		10,097		17,369		7,694		35,160

		Manufacturing Overhead

		Electricity		2,315		3,982		1,764		8,061

		Production Setup		1,051		1,808		801		3,660

		Maintenance & Repair		841		1,447		641		2,929

		Indirect Labor		- 0		- 0		- 0		- 0

		Selling costs		1,243		1,450		243		2,936

		Total variable costs		16,830		28,951		12,825		58,606

		Variable Margin		2,610		6,329		900		9,839

		Less: Fixed Costs

		Manufacturing Overhead

		Electricity		73		87		14		174

		Production Setup		- 0		- 0		- 0		- 0

		Maintenance & Repair		76		91		14		181

		Indirect Labor		223		265		42		530

		Selling costs		503		912		355		1,770

		Advertising/Promotion		168		304		118		590

		R&D		419		760		296		1,475

		Marketing Research		84		152		59		295

		Other General and Administrative		251		456		178		885

		Total Fixed costs		1,796		3,027		1,077		5,900

		Net Income before taxes		814		3,302		(177)		3,939

		Production hours		4200		5000		800		10000
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