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SHUT DOWN & COUNTINUE
Question1:- TQM Limited makes engines for motor cars for its parent company and for two other motor car manufactures.

On 31st December, the company has sufficient work order for January and one further order for 21,000 engines. Due to recession in the economy, no further order are expected until May when it is hoped economic prospect for the motor car industry will have improved .  Recently factory has been working at only 75% of full capacity and the order for 21,000 engines represents about one month production at this level of activity.
The board of directors are currently considering following two options:

(i) Complete the order in February and close the factory in March And April.

(ii) Operate at 25 per cent of full capacity for each of three months of February, March and April.

The costs per month at different levels of activities are as follows:

	
	At 75%(Rs.)
	At 25%(Rs.)
	Idle(Rs.)

	Direct Material
	5,25,000
	1,75,000
	--

	Direct Labour
	5,23,600
	1,73,250
	--

	Factory Overhead:
	
	
	

	Indirect material
	8,400
	4,900
	4,900

	Indirect Labour
	1,01,500
	59,500
	--

	Indirect expenses:
	
	
	

	Repairs & maintenance
	28,000
	28,000
	--

	Others expenses
	52,500
	34,300
	26,600

	Office overheads:
	
	
	

	Staff salaries
	1,48,400
	98,000
	67,550

	Other Overheads
	28,000
	19,950
	11,200


Other information is as follows:
Material cost and labour cost will not be incurred where there is no production.

On the reopening of the factory, one time cost of training and engagement new personnel would be Rs. 65,800 and overhauling cost of plant would Rs. 14,000.

Parent company can purchase engines from opne market at reasonable proce.

Required:

(i) To express your opinion, along with calculations, as to whether the plant should be shut down during the month of March and April or operate 25% full capacity for three months.

(ii) To list and comment on cost and non-costs factors which might to relevant the discussion.

Solution:-
	
	Option I

AT 75% in Feb and close in March and April (Rs.)
	Option II

At 25% each from Feb- April (RS.)

	Direct Material
	5,25,000
	5,25,000

	Direct Labour
	5,23,000
	5,19,750

	
	10,48,600
	10,44,750

	Factory Overhead:
	
	

	Indirect Material
	8,400
	14,700

	Two Months idle
	9,800
	

	Indirect Labour
	1,01,500
	1,78,500

	Training cost
	65,800
	

	Indirect Expenses
	
	

	Repairs & Maintenance
	28,000
	84,000

	Over hauling cost
	14,000
	

	Other expenses
	52,500
	1,02,900

	Idle X 2
	53,200
	

	Office Overhead:
	
	

	Staff Salaries
	1,48,400
	2,94,000

	Idle 67,550 X2
	1,35,100
	

	Other Overheads
	28,000
	59,850

	Idle
	22,400
	

	Total Overhead cost
	6,67,100
	7,33,950

	Total cost
	17,15,700
	17,78,700



The more economic course of action is to operate at 75% capacity for a month only, and close the pnat for march and April. This option will save (RS. 17,78,700 – Rs. 17,15,700) = Rs. 63,000.
(b) Cost factors and non cost Factors

In regard to the decision on close down of operations or continuing with operations the factors to be considered are:

(a) Cost Factors:

1:- The proposal which involves the lower total costs will be selected.

2:- If the company has contracted the purchases from quality and high price suppliers, a change in the procurement policy to shop around may be considered to obtain economics in purchases.

3:- The services of unskilled labour, if any, who do not require re-training may be dispenses with. They may be recruited and put on work without incurring training cost on re-opening of the factory. This will save training and idle time cost.

4:- The possibility of wage freeze may reluctantly be considered as an extreme measure.

---------------------------------------------------------------------------------------------------------------------------------------
Questions2:- The following are product Nova Shaft’s data for Next year budget:
	Activity
	Cost Driver
	Cost Driver volume/year
	Cost Pool

	Purchasing
	Purchase orders
	1,500
	Rs. 75,000

	Setting
	Batches produced
	2,800
	Rs. 1,12,000

	Materials Handling
	Materials movements
	8,000
	Rs. 96,000

	Inspection
	Batches produced
	2,800
	Rs.70,000

	Matching costs 
	Machine hours
	50,000
	Rs. 1,50,000


Purchase orders


25

Output




15,000 units

Production batch size


100 units

Materials movements per batch
6

Machine hours per unit

0.1

Required:

(i) Calculate the budgeted overhead costs using activity based costing principles.

(ii) Calculate the budgeted overhead costs using absorption costing (absorb overhead using machine hours).

(iii) How can the company reduce the ABC for Product Nova Shaft?

(iv) Solution:-

(b) Non-cost factors:

(1) If the skilled workers are discharged, it may be difficult to get them back on rolls when the factory is re-opened. Skilled workers may be scare and training and orientation costs may be heavy on re-opening of the factory. Thus it is advisable to continue operations in the interests of these types of workers.

2:- Even though the closure is temporary in nature, the competitors may usurp the market and the company may lose a sizable market share on re-opening.
3:- It is advisable to continue operations to avoid heavy depreciation of plant and machinery and obsolescence risk. 

4:- Regular customers may switch over to competitors products and may not return after re-opening of the factory. This may result in reduction in sales.

(b) (i) Computation of the activity based overheads:

Step1:- Compute cost per unit of cost driver=Cost pool/Cost driver volume

	Activity
	Cost Driver
	Cost pool (a)
	Cost Driver Volume’(b)
	Cost/Unit of cost driver (a)/(b)

	Purchasing
	Purchase orders
	Rs. 75,000
	1,500
	Rs. 50/purchase order

	Setting
	Batches produced
	Rs. 112,000
	2,300
	 Rs. 40 batch

	Materials 

handling
	Material movements
	Rs. 96,000
	8,000
	Rs. 12/movement

	Inspection
	Batches produced
	Rs. 70,000
	2,800
	Rs. 25 batch

	Matching
	Machine hours
	Rs. 1,50,000
	50,000
	Rs. 3 machine hour


Step 2: Compute the volume of cost drivers consumed by product Nova shaft
Purchase orders(given)=25

Batches = 15,000/100 = 150

Materials movement = 150 batches X 6 = 900

Machine hours = 15,000 units X 0.1 = 1500

Step3: Compute the activity Based overheads Cost for product Nova Shaft

	Activity
	Cost Driver
	Costing Rate/Cost Driver Unit Rs.
	
	

	Purchasing
	Purchase orders
	50
	25 order X Rs 50
	Rs. 1,250

	Setting
	Batches produced
	40
	150 batches X Rs. 40
	Rs. 6,000

	Material handling
	Material Movements
	12
	900 movement X Rs. 12
	Rs. 10,800

	Inspection
	Batches Produced
	25
	150 batches X Rs. 25
	Rs. 3,750

	Matching
	Machine hours
	3
	1500 hours X Rs. 3
	Rs. 4,500

	
	
	
	
	Rs. 26,300


(ii) Computation of budgeted overheads costs for product Nova Shaft using absorption costing
Budgeted overheads                   = (Rs. 75,000 + Rs. 96,000 + Rs. 112,000 + Rs. 70,000 + Rs. 

                                                         1,50,000) = Rs. 503,000.

Budgeted absorption cost/machine hour = Rs. 503,000/50,000 = Rs. 10.06

Budgeted machining hours for Product Nova Shaft = 1,500

Budgeted absorbed overhead =1,500 X Rs. 10.06 = Rs. 15,090.

(iii) Ways in which the company can reduce the ABC for product Nova Shaft:

· Reduce the number of batches by increasing the batch size which will then reduce the setting up overhead, materials handling and inspection costs.

· Reduce the number of purchase orders.

· Innovate ways of speeding up production so that the machining hours are reduced.

---------------------------------------------------------------------------------------------------------------------------------------
TRANSFER PRICE
Question3:- A Company is organized on decentralized lines with each manufacturing operating as a separate profit centre. Each division manager has full authority on sale of divisions output to outsiders or to other divisions. Division AB manage single standardized product. Some output is sold externally and remaining is to division XY where it is a subassembly in the manufacture of the division P unit cost of division AB product and division XY is s follows:

	
	Division AB(Rs.)
	Division X

	Transfer from division Ab to XY
	-
	

	Direct Material
	42.00
	

	Direct Labour
	6.00
	35.00

	Direct Expenses Variable manufacturing Overheads
	3.00
	4.50

	Manufacturing Overheads
	3.00
	--

	Selling and packing expenses
	3.00
	18.00

	Manufacturing Overheads
	6.00
	18.00

	Income selling & packing expenses
	3.00
	2.50

	
	24.00
	120.00


Division AB sold 40,000 units annually at the standard price of Rs. 45 in external market.
In addition to the external sales, 10,000 units are transferred annually to division XY at internal price of Rupee 42 per unit. Variable selling and packing expenses are not informed by supplying division for the internal transfer of the product. Division XY transporates the transferred goods into more advance product. The manager of division to disagrees with the basis used to set the transfer price. He argues that transfer price should be made at variable cost since he claims that his division is taking output that division AB should be unable to sell at price Rs. 45.

He also submitted a report of the relationship between selling price and demand to support of his disagreement. The report of customer demand at various selling prices for division AB and for division XY is as follows:

Division AB

	Selling Price per unit(RS.)
	30
	45
	60

	Demand (units)
	60,000
	40,000
	20,000

	Division XY
	
	
	

	Selling price per unit(Rs.)
	120
	135
	150

	Demand (Units)
	15,000
	10,000
	5,000


The Company has sufficient capacity to meet demand at various selling prices. Internal transfer demanded units will be decided by XY division.
Required:-

(i) To Calculate divisional profitability and overall profitability of company if division AB transfer demanded units to XY at price of Rs. 42.

(ii) To Calculate divisional profitability and overall profitability of company if division AB transfers demanded units to XY at variable cost.

(iii) In place of internal transfers, AB division can sell 10,000 units of their product in new external market without effecting existing market, at price Rs. 32 per unit arid XY division can purchase these units at the rate of Rs. 31 in open market. Calculate company’s profit by following above strategies.

Solution:-

(i) AB sells product at external market
	Selling price(Rs.)
	30
	45
	60

	Less variable cost
	18
	18
	18

	Contribution(per unit)
	12
	27
	42

	Demands(units)
	60,000
	40,000
	20,000

	Total Contribution
	7,20,000
	10,80,000
	8,40,000


Optimal output is 40,000 units at a selling price of Rs. 45.

AB transfer at RS. 42 to XY division then contribution of XY

	Selling price(Rs.)
	120
	135
	150

	Less Variable cost V + TP(42+60)
	102
	102
	102

	Contribution (per unit)
	18
	33
	48

	Demands(units)
	15,000
	10,000
	5,000

	Total Contribution
	2,70,000
	3,30,000
	2,40,000


Manager will choose out put level 10,000 units at a selling price of Rs. 135.
Overall profit when transfer made at Rs. 42

Division Ab Contribution on 10,000 units (42-(18-3)}         = 2,70,000

Division XY contribution 10,000 (135 – 102)                       = 3,30,000

Total Contribution                                                                 = 6,00,000

Division AB contribution from external market sale            = 10,80,000

Total profit                                                                            = 16,80,000

(ii) AB transfer at variable cost

	Selling price(Rs.)
	120
	135
	150

	Less variable Cost ( 15 + 60)
	75
	75
	75

	Contribution (per unit)
	45
	60
	75

	Demands (units)
	15,000
	10,000
	5,000

	Total contribution
	6,75,000
	6,00,000
	3,75,000


Optimal is 15,000 units at the rate of 120 per unit.
If AB transfer at variable cost (Rs. 15 ) then no contribution will be generated by AB division.

XY division choose 15,000 units level gives contribution 15,000 X 45 = 6,75,000

Division AB contribution from external market sale                              = 10,80,000

Total contribution                                                                                   = 17,55,000

(iii) Contribution AB division by selling 10,000 units to new external market at Rs. 32 and XY division purchasing at Rs. 31.

Contribution (32 – 18) X 10,000         
   
   = 1,40,000

XY Contribution {135-{31+60)}          
    
   = 4,40,000

Division AB contribution from external market sale  = 10,80,000
Total contribution                                                        = 16,60,000
-------------------------------------------------------------------------------------------------------------------------------

Budgetory Control

Question4:- JBC Limited a manufacturing company having a capacity of 60,000 uits has prepared a following cost sheet:
Direct material (per unit)                        
  Rs 12.50

Direct wages (per unit)

     
 Rs. 5.00

Semi variable cost                                    
Rs. 30,000 fixed plus 0.50 per unit

Factory overhead (per unit)                     
Rs. 10.00 (50% fixed)

Selling & administration overhead (per unit) Rs. 8.00 (25% variable)

Selling price (per unit) 


Rs. 40

During the year 2008, the sales volume achieved by the company was 50,000 units.

The company has launched an expansion program as under

(a) The capacity will be increased to 1,00,000 units.

(b) The cost of investment on expansion is Rs. 5 lakhs which is proposed to be finance through financial institution at 12 per cent per annum.

(c) The depreciation rate on new investment is 10 per cent based on straight line.

(d) The additional fixed overheads will amount to Rs. 2.00 lakhs up to 80,000 units and will increase by Rs. 80,000 more beyond 80,000 units.
After the expansion the company has two alternatives for operating the expanded plant as under:

(i) Sales can be increased up to 80,000 units by spending Rs 50,000 on special advertisement campaign to explore new market.

(ii) 2:- Sales can be increased up to 1,00,000 units subject to the following:

(a) Reduction of selling price by Rs. 4 per unit on all the units sold.

(b) The direct material cost would go down by 4 percent due to discount on bulk buying.

© By increasing the variable selling and administration expenses by 4 per cent.

Required:-

(i) Construct a flexible budget at the level 50,000 units, 80,000 units and 1,00,000 units of production and select best profitable level of operation.

(ii) Calculate break even point 
Solution:- 


Flexible Budget

	
	
	80,000

(RS. In lakhs)
	1,00,000

(Rs. In lakhs)

	Sales
	20.00
	32.00
	36.00

	Direct material 12.5 pre unit
	6.25
	10.00
	12.00

	(reduction for 1,00,000 units by RS. 0.50)
	
	
	

	Direct wages(5.00 per unit)
	2.50
	4.00
	5.00

	Semi Variable cost ( Variable)
	0.25
	0.40
	0.50

	Factory overhead (V) Rs. 5 per unit)
	2.50
	4.00
	5.00

	Selling & Adm. (25% Variable)
	1.00
	1.60
	2.08

	Total Variable Cost
	12.50
	20.00
	24.58

	Contribution
	7.50
	12.00
	11.42

	Fixed factory overheads(5 X 60,000)
	3.00
	3.00
	3.00

	Selling and Adm(6X60,000)
	3.60
	3.60
	3.60

	Semi variable fixed part
	.30
	.30
	.30

	Increase due to expansion
	
	2.00
	2.80

	Interest
	
	.60
	.60

	Depreciation
	
	.50
	.50

	Special Advertisement expenses
	
	.50
	

	Total Fixed cist
	6.90
	10.50
	10.80

	
	0.60
	1.50
	0.62


                Therefore activity level 80,000 unit is most profitable level.
Calculation of Break even point.

PV Ratio

7.5/20.00 X 100 = 37.5%, 12.00/32.00 X 100 = 37.5%, 11.42/36.00X 100 = 31.72% BEP Value)

=6.90/37.5% = Rs. 18,40,000, 10.50/37.5%= RS. 28,00,000, 10.80/31.72% = 34,04,792

BEP units
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	=46,000 units
	= 70,000 units
	= 94,571 units


Alternative Solution (BEP in sales)
Break Even point in value of sales: (F x S)/(S-V)
At 50,000 units level :   (6,90,000X 20,00,000)/7,50,000  =  Rs. 18,40,000

At 80000 units level:      (10,50,000 X 32,00,000)/12,00,000  = Rs. 28,00,000.

At 1,00,000 units level:  (10,80,000X 36,00,000)/11,42,000 = Rs. 34,04,553.

---------------------------------------------------------------------------------------------------------------------------------------  

Decision making -MAKE or BUY
Question5:- A Pump manufacturing company needs four components W, X, Y and Z.Teh manufacturing Components may be procured from outside. The cost, purchase price for the components and other information are given below:

	
	W
	X
	Y
	Z

	
	(Rs.)
	(Rs.)
	(Rs.)
	(Rs.)

	Direct Material
	60
	70
	75
	60

	Direct Wages
	30
	40
	60
	40

	Direct expenses @ Rs. 20 per machine hour
	40
	30
	40
	40

	Fixed Cost
	20
	20
	15
	25

	Total Cost
	150
	160
	190
	165

	Purchase price from market
	150
	160
	200
	135

	Units required for the year
	3000
	3500
	2000
	3000


(i) There are constrains in machine time is manufacturing all components. Total machine hours available is only 12,000.

(ii) Other alternative is to use machine time in a second shift which will attract 20% extra wages and other fixed overheads @ Rs. 3000 for 1000 hours or part thereof.

Give your suggestion about the course of action for maximization of profit.

Solution:-
	
	W
	X
	Y
	Z

	
	(Rs.)
	(Rs.)
	(Rs.)
	(Rs.)

	Marginal Cost
	130
	140
	175
	140

	Purchase Price
	150
	160
	200
	135

	Contribution per unit 
	20
	20
	25
	-5

	Machine Hrs required per unit
	2.0
	1.5
	2.0
	-

	Contribution per machine hr
	10.00
	13.33
	12.5
	

	Rank
	3
	1
	2
	-


As the price of Z is less than the marginal cost, it may be procured from outside market.

The plan for manufacturing other components considering the limiting factor is as follows

	X: 3500 units
	5250 hrs

	Y: 2000 units
	4000 hrs

	W: 1375 units
	2750 hrs

	Total 
	12,000 hrs


Let us calculate cost of manufacturing of balance quantity of W in 2nd shift.

Balance 1625 units of W requires m/c hrs          3250 hrs

Cost of manufacturing of W per unit

	Material Cost
	Rs. 60

	Wage Cost(Rs. 30X1.2)
	Rs. 36

	Direct Expenses
	Rs. 40

	Total Variable cost
	Rs. 136


 Fixed cost is excluded in calculation because fixed cost is already allocated to produce W and for the purpose of decision making here it is a sunk cost.
	Variable cost of production of 1625 units in 2nd shift @ Rs. 136
	Rs. 2,21,000

	Extra fixed cost for 3250 hrs(Rs. 3000 X 4)
	Rs. 12,000

	Total cost of manufacturing 1625units in 2nd shift
	Rs. 2,33,000

	Purchase price for 1625 unit @ Rs. 150/- =
	Rs. 2,43,750


Hence, balance quantity of W should be manufactured in the second shift.

----------------------------------------------------------------------------------------------------------------------------------
Decision Making-Profit maximization
Question6:- ABC Ltd has prepared the following budget estimates:

	
	Product A
	Product B

	Sales units
	6000
	16,000

	
	Rs./unit
	Rs./unit

	Selling price
	40
	64

	Irect Material
	12
	22

	Direct wages Rs. 8 per labour hour
	8
	12

	Variable overheads
	4
	6

	Fixed overheads
	8
	12

	Total Cost
	32
	52

	Profit
	8.00
	12.00


Capacity in linked with labour hours usage. After finalization of the above manufacturing programme, it was observed that one third of the capacity still remained idle.
In order to improve the working in the plant, the following proposals are put up for consideration:

(i) Discontinue product A and capacity so released may be utilized for production of B, Selling pric of product B will, however be decreased by Rs. 2 per unit to take care of increased volume of sale.

(ii) Discontinue Product B and use the capacity so released to produce product c which has demand is export market. Sales price and cost of manufacturing per unit of C is given below:
	Selling Price
	Rs. 52

	Direct Material
	15

	Direct wages
	10

	Variable Overheads
	5


(iii) Utilize the idle capacity for meeting an export demand for product D whose sales price and cost data are given as below:

Selling price                   Rs. 72

Direct Material                     20

Direct Labour                       20

Variable overheads               10

Additional Fixed cost for production of D will be Rs. 70,000

Hire out the idle capacity for Rs. 60,000 annually

Evaluate each proposal and give you views.

Solution:-
	
	Product A
	Product B
	Total

	Number of units
	6000
	16000
	

	Contribution per unit
	16
	24
	

	Labour hour per unit
	1
	1.5
	

	Contribution per labour hour
	16
	16
	

	Total Contribution (Rs)
	96,000
	3,84,000
	Rs. 4,80,000

	Total Labour hours
	6,000
	24,000
	30,000

	Total Fixed Overheads (Rs.)
	48,000
	1,92,000
	Rs. 2,40,000

	Idle Capacity (labour hours)
	
	
	15,000


(c) Profitability of the original programme
Total Contribution                       = RS. 4,80,00

Fixed Cost                                  = Rs. 2,40,00

Profit                                           = RS. 2,40,00

(d) Evaluations of different proposals

(i) Discontinue A

No. of Product B produced = 6000/1.5 = 4,000 units

Contribution from additional units of B (4,000 X24) = Rs. 96,000

Contribution fore gone on discontinuance               =  Rs. 96,000

Thus profitability wise it leads to point of indifference . However other points of production facilities & sales advantages may be taken into consideration.

(iii) Discontinue product B & Produce product C

Contribution per unit of C                              = Rs. 22

Labour hours per unit                                     = 1.25 hours
Units produced (24,000/1.25)                        = 19,200 units

Contribution (19,200 X Rs. 22)                      =  Rs. 4,22,400
Contribute from A                                           = Rs. 96,000

                                                                        = Rs. 5,28,400

Fixed Cost                                                      = Rs. 2,40,000

Profit                                                              = Rs. 2,88,400

(iv) Produce D in  idle capacity

Contribute per unit of D                                = Rs. 22

Labour hours per unit                                    = 2.50 hrs

Units produced (15,000/2.5)                         = 6,000

Contribute from D                                        = Rs. 1,32,000

Total Contribution  from A & B                   = Rs. 4,80,000

Total Contribution from A,B & D                = Rs. 6,12,000

Fixed Cost                                                     = Rs. 3,10,000

Profit                                                              = Rs. 3,02,000

(v) Hiring out of idle capacity of 15,000 Labour  capacity

Contribution from renting out                   = Rs. 60,000

Total contribution  from A & B                = Rs. 4,80,000

Total Contribution                                     = Rs. 540,000

Fixed cost                                                   = Rs. 2,40,000

Profit                                                          = Rs. 3,00,000.

As profit in proposal (iii) i.e. production of D using idle capacity will be maximum the same is recommended Moreover renting out of factory to a third party will curtail the flexibility in future production planning.

-------------------------------------------------------------------------------------------------------------------------

Decision Making
Question7:- XYZ  Ltd is manufacturing two products X and Y, the details of which are given below:

	
	Product X
	Product Y

	Sales unit
	5000
	10,000

	Capacity utilized
	25%
	40%

	Selling price
	Rs. 1000
	Rs. 1200

	Direct material
	300
	500

	Direct wages(Rs. 100 per worker day)
	250
	200

	Variable overheads (100% of D wages)
	250
	200


Fixed overheads of Rs. 20 lakhs will remain unchanged at present level of production.

While making a production plan for the next year , the following changes which are expected to have impact on cost are given :

(i) Rise in cost: Direct Material and direct wages is expected to rise by 5%. Variable overheads will remain 100% of Direct Wages.

(ii) Rise in Price: Present volume of sale ca be achieved with 6% rise of Price  of A and 4% rise in B.

Proposal 1: Use idle capacity to produce X, keeping present price to take care of additional sale.

Proposal 2:- Produce Y with idle capacity with no increase in price. Efficiency may go down because of newly recruited workers.

Proposal 3: A new product Z may be manufactured which requires 3 worker-day per unit and the estimated selling price, direct material  per unit will be Rs. 1350, Rs. 400 respectively. Variable overheads  will be 100% of Direct Wages, Selling & Distribution Expenses and other Fixed costs are expected to go up by Rs. 6.50 lakhs.

Considering the rise in cost, you are required to examine the above three proposals and compare with the profitability of the next year with normal production of current year.

Solution:- 
Profitability of the next in case of normal production in the next year:

	
	Product X
	Product Y
	Total

	Unit
	5000
	10000
	

	Selling Price
	Rs. 1060
	Rs. 1248
	

	Direct Material
	315
	525
	

	Direct wages
	262.50
	210
	

	Variable overheads
	262.50
	210
	

	Total variable cost
	840
	945
	

	Contribution per unit(Rs.)
	220
	303
	

	Total Contribution (Rs. Lakhs)
	11.00
	30.30
	41.30

	Fixed Overheads
	
	
	20.00

	Profit for next year
	
	
	21.30

	Total Hours required per unit
	2.5
	2.0
	

	Total Worker days
	12500
	20000
	

	Capacity
	25%
	40%
	

	Hence idle Capacity(35%) =  17500 worker days


Proposal 1:

Units of product X to be produced with idle capacity = 17,500 / 2.5 = 7,000 units

	
	Product X
	Product Y
	Total

	Unit
	12000
	10000
	

	Selling Price
	Rs. 1000
	Rs. 1248
	

	Direct Material
	315
	525
	

	Direct Wages
	262.50
	210
	

	Variable Overheads
	262.50
	210
	

	Total Variable cost
	840
	945
	

	Contribution per unit(Rs)
	160
	303
	49.50

	Fixed Overheads
	
	
	20.00

	Profit for next year under proposal 1
	
	
	29.50


Proposal 2:
Units of product Y to be produced with idle capacity = 17,500/2 = 8750 units

	
	Product X
	Product Y
	Total

	Unit
	5000
	187500
	

	Selling Price
	Rs. 1060
	Rs. 1200
	

	Direct Material
	315
	525
	

	Direct Wages
	262.50
	250
	

	Variable Overheads
	262.50
	250
	

	Total Variable Cost 
	840
	1025
	

	Contribution per unit(rs.)
	220
	175
	

	Total Contribution (Rs Lakhs)
	11.00
	32.81
	4381

	Fixed Overheads
	
	
	2051

	Profit for the next year under proposal
	
	
	2381


Note: Because of fall in efficiency by 16%, Labour hrs required per unit of B = 2.38.

Proposal 3:

Units of product Z to be produced with idle capacity = 17,500 /3 = 5833 units
Variable Cost per unit of Z = Rs. (400 + 315 = 315) = Rs. 1030

Contribution per unit of Z = Rs. (1350 – 1030) = Rs. 320.

Additional Contribution from 5833 units = Rs. 18.66 lakhs

Less Additional selling & dist Cost  = Rs. 6.50 lakhs

Net contribution from production of Z = Rs. 12.16 lakhs

Total Profit under proposal 3 = Rs (21.30 + 12.16) = Rs. 33.46 lakhs

Hence, proposal 3 should be accepted.

---------------------------------------------------------------------------------------------------------------------------------------
TARGET COSTING

Question8:-  A Company has sales of 1.00 units at a price of Rs. 200.00 per unit and profit of Rs. 40.00 lakhs in the current year. Due to stiff completion, the company has to reduce  its price of product next year. 5% to achieve same volume target of sales. The cost structure and profit for the current year is given as below:
	
	Rs. Lakhs

	Direct Material
	60.00

	Direct wages
	45.00

	Variable Factory Overheads
	20.00

	Fixed Overheads including sales & admin Exp.
	35.00

	Total Cost
	160.00


To achieve the target cost to maintain the same profit the company is evaluating the proposal to reduce labour cost and fixed factory overheads. A vendor supplying machine for suitable for the company’s operation has offered an advanced technology semi-auto machine of Rs. 20 lakhs as replacement of old machine fo worth 5.0 lakhs. The vendor is agreeable to take back the old machine at Rs. 2.70lakhs only. Company’s policy is to charge depreciation @ 10% on WDV. The maintenance charge of the existing machine is Rs. 1.20 lakhs per annum whereas there will be warranty of services free of cost for the ne machine first two years. There are ten (10) supervisors whose salary is Rs. 1.50 lakhs per annum.

The new machine having conveyor belt is expected to help in cost cutting measures in the following ways:

1:- Improving productivity of workers by 20%.

2: - Cut Down material wastage by 1.0%.

3:- Elimination of services of supervisors because of auto facilities of the machine .

4:- saving in packaging cost by Rs, 1.5 lakhs.

Assuming cost of capital to be 15%, Calculate how many supervisors are to removed from the production activities to achieve the target cost.

Solution:- 

Due to cut is price of product, sales value will decrease by Rs. 10.00 lakhs.

For maintaining same pofit margins i.e. Rs. 40 lakhs, cost has to be down by Rs. 10.00. 

With improvement of labour productivity, wages will be (45/1.20) =Rs. 37.50

	
	Rs. Lakhs

	Reduction in wages
	7.50

	Elimination of wastage of materials
	0.60

	Saving in packaging cost
	1.50

	Saving in Maintenance cost
	1.20

	Loss in disposal of selling of old machine
	-2.30

	Difference in Depreciation
	-1.50

	Cost of capital investment
	-3.00

	Effective cost reduction
	4.00

	Additional reduction required for target cost
	6.00

	Hence number of supervisors to be eliminated =4


---------------------------------------------------------------------------------------------------------------------------------------
JIT & SERVICE COSTING

Question9:-
 What do you mean y Back-Flushing in JIT system? What are the problems that must be corrected before it will work properly?

(b) What is Target Costing and list the steps involved in target costing process.

Solution:- Back flushing requires no data entry of any kind until a finished product is completed. At that time the total amount finished is entered into the computer system, which multiples it by all the components listed in the bill of materials for each item produced .This yields a lengthy list of components that should have been used in the production process and which is subtracted from the beginning inventory balance to arrive at the amount of inventory that should now be left of hand. Back the entire production process. Given the large transactions volumes associated with JIT, this is an ideal solution to the problem.

The Following problems must be corrected before it will work properly:

1:- Production reporting

2:- Scrap reporting

3:- Lot tracing

4:- Inventory accuracy.

(b) Target Costing:- It is a management tool used for reducing a product cost over in entire life cycle. It is driven by external Market factors. Marketing management  price to designing and introducing a new product determines a target market price. This target price is set at a level that will permit the company to achieve a desired market share and sales volume. A desired profit margin is than deducted to determine the target maximum allowable product cost. Target costing also develops methods to achieving those targets and mean to test the cost effectiveness of different cost cutting scenarios.
Target Costing Process

                            Set target selling Price based on customer expectations and sales forecast

Establish profit margin based on long-term profit objectives and projected volumes.


Determine target (or allowable) cost per unit target selling price les required profit.







Compare with                            Estimate the current cost of 

                           
Establish cost reduction targets for each component and 

                          
  production activity, using value engineering  and 

                          

   value analyzing.
------------------------------------------------------------------------------------------------------------------------------
Programme Evaluation & Review Techniques

Question10:-  The following information is given on different  activities  of a projects:
	Activity
	(1-2)
	(2 -3)
	(2 – 4)
	(3 -5)
	(4-6)
	(5-6)
	(5-7)
	(6-7)

	Pessimistic time(week)
	3
	9
	6
	8
	8
	0
	5
	8

	Most likely (Weeks)
	3
	6
	4
	6
	6
	0
	4
	5

	Optimistic time(weeks)
	3
	3
	2
	4
	4
	0
	3
	2


Draw the network diagram and show the critical path and expected project length.

Solution:-

Calculation of Expected time and variance of each activity.

	Activity
	T0
	T3
	Tp
	[image: image5.png]t6



(to+4tm+tp)
	a2 = [image: image7.png]


(tp-to)2

	1 – 2
	3
	3
	3
	3
	0

	2 – 3
	3
	6
	9
	6
	1

	2 – 4
	2
	4
	6
	4
	4/9

	3 – 5
	4
	6
	8
	6
	4/9

	4 – 6
	4
	6
	8
	6
	4/9

	5 – 6
	0
	0
	0
	0
	0

	5 -7
	3
	4
	5
	4
	1/9

	6 - 7
	2
	5
	8
	5
	1


ASSIGNMENT

Question11- The following table gives the past performance of five salesman in different regions terms of their sales achievement in rupees lakhs. Find the optimum assignment.            
	
	Machine

	Salesman
	R1
	R2
	R3
	R4
	R5

	S1
	26
	14
	10
	12
	9

	S2
	31
	27
	30
	14
	16

	S3
	15
	18
	16
	25
	30

	S4
	17
	12
	21
	30
	25

	S5
	20
	19
	25
	16
	10


            Solution:-

Step1:- The Problem is form maximization of objective function. We have to convert it is a minimization one(is assignment algorithm is for minimization) of subtracting all element from maximization element 31.

	   
	Machine

	Salesman
	R1
	R2
	R3
	R4
	R5

	S1
	5
	17
	21
	19
	22

	S2
	0
	4
	1
	17
	15

	S3
	16
	13
	15
	6
	1

	S4
	14
	19
	10
	1
	6

	S5
	11
	12
	6
	15
	21


 Step 2:- ROW Subtraction.
	
	Machine

	Salesman
	R1
	R2
	R3
	R4
	R5

	S1
	0
	12
	16
	14
	17

	S2
	0
	4
	1
	17
	15

	S3
	15
	12
	14
	5
	0

	S4
	13
	18
	9
	0
	5

	S5
	5
	6
	0
	9
	15


Step 3 : Column subtraction & drawing straight lines to cut all 280 elements.

	
	Machine

	Salesman
	R1
	R2
	R3
	R4
	R5

	S1
	0
	8
	16
	14
	17

	S2
	0
	0
	1
	17
	15

	S3
	15
	8
	14
	5
	0

	S4
	13
	14
	9
	0
	5

	S5
	5
	0
	0
	9
	15


Step 4 : Since the member of lines are 5, the optimality criteria is satisfied.
	
	Machine

	Salesman
	R1
	R2
	R3
	R4
	R5

	S1
	0
	8
	16
	14
	17

	S2
	0
	0
	1
	17
	15

	S3
	15
	8
	14
	5
	0

	S4
	13
	14
	9
	0
	5

	S5
	5
	0
	0
	0
	15


	Optimum Salesman
	Assignment Region
	Sales

	S1
	R1
	26

	S2
	R2
	27

	S3
	R5
	30

	S4
	R4
	30

	S5
	R3
	25

	
	Total
	138


---------------------------------------------------------------------------------------------------------------------------------------                     
Time Series Forecasting
Question 12:- Using additive model, estimate the seasonal by the  method average from the table given below. Desesonalise  personalize the given production figure with the seasonal indices obtained.Expalin the significance of deseasonalised data:
	
	Quarterly output’000 tons

	Year
	Q1
	Q2
	Q3
	Q4

	2006
	74
	76
	74
	80

	2007
	82
	68
	50
	62

	2008
	70
	74
	70
	82


Solution:-
At first Trend (T) is estimated by taking moving average for the period of 4 quarters, it is then eliminated from the original date by subtraction.

Y-T=(T+S+C+I)-T=S+C+I

When these deviation from trend are averaged for each quarter, the cyclical © and irregular (i) components are removed to a large extent.

This leaves only seasonable(S), which are suitability adjusted.

Table 1 : Computation of Moving Averages(Trend)

	Year & Quarter
	Output’000

Tons
	4 Quarters moving total
	2 period Moving Total of lot
	4 quarterly Moving Average
	Deviation

	(1)
	(2)
	(3)
	(4)
	(5) = (4) /8
	(6)=(2)-(5)

	2006   1
	74
	
	
	
	

	           11
	76
	
	
	
	

	           111
	74
	304
	616
	77.00
	-3.00

	           1V
	80
	312
	616
	77.00
	3.00

	2007     1
	82
	304
	584
	73.00
	9.00

	             11
	68
	280
	542
	67.75
	0.25

	            111
	50
	262
	512
	64.00
	-14.00

	              IV
	62
	250
	506
	63.25
	-1.25

	2008      I
	70
	256
	532
	66.50
	3.50

	             II
	74
	276
	572
	71.50
	2.50

	            III
	70
	296
	
	
	

	             IV
	82
	
	
	
	


Table 2: Computation of Seasonal Variation (Additive Model)
	Year
	Deviation
	Total

	
	I
	II
	III
	IV
	

	2006
	
	
	-3.00
	3.00
	

	2007
	9.00
	0.25
	-14.00
	-1.25
	

	2008
	3.50
	2.50
	
	
	

	Total
	12.50
	2.75
	-17.00
	1.75
	0

	Average
	6.25
	1.375
	-8.50
	0.875
	0

	Seasonal indices=Avg.-Grand Avg.
	6.25
	1.375
	-8.50
	0.875
	0


Adjustment = Grand average with sign reversed.
Seasonal index = Average for each quarter = adjustment (Total of all seasonal = Zero).

In additive model, seasonal indices S are subtracted , in multiplicative model, seasonal indices are used for deseasonalisation with the formula [image: image9.png]


 X 100.

Table3:- Computation of Deseasonalisation of time series data.
	Year & Quarter
	Output ‘000 TOns
	Seasonal Indices
	Deseasonalised 

	(i)
	(2)
	(3)
	(4) = (2) – (3)

	2006
	I
	74
	6.250
	67.750

	
	II
	76
	1.375
	74.625

	
	III
	74
	-8.500
	82.500

	
	IV
	80
	0.875
	79.125

	2007
	I
	82
	6.250
	75.750

	
	II
	68
	1.375
	66.625

	
	III
	50
	-8.500
	58.500

	
	IV
	62
	0875
	61.725

	2008
	I
	70
	6.250
	63.750

	
	II
	74
	1.375
	72.625

	
	III
	70
	-8.500
	78.500

	
	IV
	80
	0.875
	81.125


The significance of deseasonalisation of data is to take care of deviations due to variance of climate, change in season, festivals, custom etc.
---------------------------------------------------------------------------------------------------------------------------------------
Testing of hypothesis
Question13: A Briefcase manufacturing Company says that 80% of executive carried their briefcase verify its claim, if in a random sample of 900 executives 675 executives used the company’s briefcase. Use 5% test of significance.
SOLUTION:-

Null Hypothesis H0: p = 80%

N= 900

P =potion of executives using company’s briefcase = 675/900 = 0.75

Population proportion p = 0.80

Z = (0.075-0.80)/ SE of p
= -0.05 / [image: image11.png],/(0.80X0.20)/900



 = -(0.05X30)/0.4 = -1.5/0.4 = -3.75

Critical value of Z at 95% level of confidence = ± 1.96

As [image: image13.png]


 > 1.96, Ho is rejected.

---------------------------------------------------------------------------------------------------------------------------------------
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