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STANDARD COSTING

Introduction:
Costs are of two types – Historic & Future Costs. 

Historic costs are those costs which are already incurred in the past.

Future costs are those costs which are to be incurred in future. They include 

· Estimated cost

· Standard Cost

Estimated costs are costs that are likely to be incurred in the future. These costs are always subject to changes.

Standard cost is a cost that is ought to incurred in a given operating conditions. It is a scientifically predetermined cost. These costs are rigid in nature. There is no room for flexibility. Standard cost is a cost which is computed in advance of operating activity. Standards are fixed for both Quantity and Prices. Cost expenses should always be on actuals.
Variance = Standard – Actual

Standard costing / Variance analysis:  

VARIANCES





COST VARIANCE

SALES VARIANCE

( I )    TOTAL COST VARIANCE (TCV) : 

TCV = Standard cost for actual output – Actual cost for actual output.

TCV


Material

Labour Cost


Variance

Fixed OH 

Cost 


  Variance


   OH


   Cost

Variance




       Cost Variance

Variance

(a) Material Cost Variance : 
SQ = Standard Quantity for actual Output


Actual Output * Raw material required per unit.

AQ = Actual input for actual output.

SP = Standard Price per Kg of Raw material

AP = Actual Price Per Kg of Raw material.


Through out standard costing variance reasons are mainly because of 

· Computation Variance

· Rate Variance

MATERIAL VARIANCE
















Material Usage Variance (MUV)
                        Material Price Variance (MPV)

 = (SQ-AQ) SP





= (SP-AP) AQ

    Mainly concerned 


Mainly concerned with price

   with quantity and not about 
and not about quantity.

   the prices.   As production 

As manager is more concerned 

   manager is more concerned 

with price.

   with quantity.





MCV   = MUV + MPV




          = SP(SQ-AQ) + AR(SP-AP)





= SP.SQ – SP.AQ + AQ.SP - AQ.AP





= SP.SQ – AQ.AP


Material Yield Variance




Material Mix Variance

MYV = (SQ – RSQ) SP                 

  (when there are 2 or more material)








MMV = (RSQ – AQ)SP



RSQ = Revised Standard Quantity



        = Actual Input in standard mix



MUV = MYV + MMV



          = SQSP – RSQSP + RSQSP – AQSP



          = SQSP – SQSP

Table:




1

2

3

4




        SP.SQ 
      SP.RSQ
       SP.AQ
       AP.AQ
 



(1-2) 
Yield Variance 
SP(SQ-RSQ)


(2-3)
Mixed Variance
SP(RSQ – AQ)

(1-3)
Usage Variance
SP(SQ-AQ)

(3-4)
Price Variance
AQ(SP-AP)

(1-4)
Cost Variance
SP.SP – AP.AQ.
Note:

MUV is always calculated on the quantity consumed. However price variance can be calculated at a point of purchase & at the point of consumption. In that case MPV  = (SP-AP)AQ Purchased
(b) Labour Cost Variance: 



Efficiency Variance




            Rate Variance

   (SH – AH) SR






    (SR – AR)AH

Labour Yield 



Labour Mixed 

    Variance



   Variance



(SR – RSH) SR


(RSH – AH) SR






(in more than one Grade







of Labour.)




LEV
=
LYV + LMV



=
(SH – RSH) SR + (RSH – AH)SR



=
SH.SR – RSH.SR + RSH.SR – AH.SR



=
SH.SR – AH.SR



=
SR(SH – AH)


LCV
=
LEV + LRV



=
SR.SH – SR.AH + SR.AH – AR.AH



=
SR.SH – AR.AH

Table:




1

2

3

4

5



       SR.SH
     SR.RSH
      SR.AH             AR.AH
    SR.A/H

(1-2) Yield Variance

SR(SH – RSH)

(2-3) Mix Variance

SR(RSH – AH)

(1-3) Efficiency Variance
SR(SH – AH)

(3-4) Rate Variance

AH(SR – AR)

(1-4) Cost Variance

SRSH – ARAH

(3-5) SR(AH – A/H)

Ideal time Variance


AH  = Actual hours worked – Productive 


A/H = Actual hours paid for.

Notations :

SR
=
Standard rate per hour.


AR
=
Actual wage rate


SH
=
Standard hours for actual output



=
Actual output * Standard time per unit.


AH
=
Actual time taken


RSH
=
Revised Standard hours




Actual time taken in standard mix.

(c) Variable O/H Cost Variance :

Variable Overheads may be recovered either on the basis of number of units or on the basis of hours. If it is recovered on the basis of units



=
SR.AQ – AR.AQ

Ex :


2003


2004

Actual VariableO/H 40,000
           42,000

Actual Units

  4,000

   3,800

Standard Rate = 40,000 / 4,000  = 10

there fore 38,000 – 42,000 = 4,000(A)


If on number of hours


Ex: As above 4,000 units take 8,000 hours.



Per hour Rs.5/- (40000 / 80000)  



Standard hours next year = 3800*2 = 7600 hrs.



Actual Hours

=
7,800 hrs.



Efficiency
=
(SH-AH)SR





=
(7600 – 7800)5 
 = 1000 (A)



Expenditure
=
(SR – AR)AH





=
SR.AH – AR.AH





=
5*7800 – 42000 
= 3000 (A)






variable O/H cost variance = Efficiency + Expenditure   4000 (A)

VARIABLE COST VARIANCE













































 Efficiency

                                                                     Expenditure

(SH – AH) SR

                                                                    (SR – AH)AH




SR.SH – AR.AH = Cost.

Table:





1

2

3





       SR.SH
      SR.AH
      AR.AH

(1-2)
Efficiency
SR(SH – AH)

(2-3)
Expenditure
AH(SR – AR)

(1-3) Cost

SR.SH – AR.AH

Note : In variable Overheads (Actual Hours Productive) shall be considered.

  (d) Fixed O/H Cost Variance :
SH      = 
Actual Output * Standard time Per unit (Standard Time for Actual output)


AH     = 
Actual time taken.

BH     =
Budgeted output * Standard time taken per unit.


Capacity Ratio
 
= AH / BH
=
AH – BH


Efficiency Ratio
= SH / AH
=
SH – AH 


Volume / Activity Ratio
=
Capacity * Efficiency






=AH / BH * SH / AH = SH / BH = SH -BH


Fixed O/H Cost Variance




Volume Variance
                    +                                  Expenditure










              (SRBH – ARAH)










Budgeted - Actual








FOH
   FOH


Efficiency
+
Capacity






(SH – AH)

(AH – BH)SR


(SH – BH)SR






SRSH – ARAH (Fixed OH Cost)
Table:




1

2

3

4




       SR.SH
       SR.AH
       SR.SH
      AR.AH

(1-2) FOH Efficiency
SR(SH – AH)

(2-3) FOH Capacity 

SR(AH – BH)

(1-3) FOH Volume

SR(SH – BH)

(3-4) FOH Expenditure      SR.BH – AR.AH

(1-4) FOH Cost 

SR.SH – AR.AH

Revised Budgeted Hours:



RBH arises when the number of days are given in the problem and then in difference in number days as per budgeted and actual days.



In this case original budget shall be revised to actual working days.



RBH 
=
BH * Actual days / Budgeted Working days.



In this situation calendar variance arises.



Calendar Variance = (RBH-BH)*SR 



    1
         2                   3

    4

    5



SR.SH
     SR.AH
    SR.RBH
          SR.BH

AR.AH


(1-2) Efficiency
SR(SH-AH)

(2-3) Capacity
SR(AH-RBH)

(3-4) Calendar
SR(RBH-BH)

(1-4) Volume

SR(SH-BH)

(4-5) Expenditure
SRBH-ARAH

(1-5) Cost

SRSH-ARAH



SR = Standard FOH rate Per Hour



     = Budgeted FOH




        Budgeted Hours



Standard Time Per Unit = Budgeted Output





      Budgeted Hours

II



SALES VARIANCES


 
               Turnover Variances


Margin/Profit 

   Variances



          Volume 

Price 
   
    Sales Margin
       Sales Margin

(AQ – BQ)Std SP  (Actual SP – Std SP) AQ       Volume                
   Price







   (AQ – BQ)BM
   (AM – BM)AQ









    Sales Margin Qty

Sales Margin Mix




    (RBQ – BQ)BM

(AQ – RBQ)BM










Sales Qty

Sales Mix

(RBQ – BQ) 

(AQ – RBQ) Std SP

          *Std SP

(When 2 or more products are sold)


RBQ
=
Revised Budgeted Quantity




It is actual number of units sold in standard mix ratio.

3
Margin/Profit Variance:



Standard Profit
=
Standard SP – Standard TC



Actual Profit

=
Actual SP – Std TC



Both cases Standard Total Cost because Sales Manager performance is evaluated from Standard Cost.

Note : Selling Price variance will be same in Margin or Price Variance.


Price increase, direct increase in Profit.

where as Volume increases not only profit but also cost.

Reconciliation Statement: 
Budgeted Profit






XXXX

3

Adjustments of Variances




Favorable
Adverse
Material Usage

Material Price

Labour Efficiency

Labour Idle time

Labour Rate

V3OH Efficiency

VOH Expenditure

FOH Efficiency

FOH Capacity

FOH Expenditure

Sales Margin

Sales Price

Sales Margin Volume






Actual Profit



XXXX

Note :

· Sales Turnover variance should not be considered in reconciliation statement

· Always value WIP / Closing Stock at Standard Cost

· Debit variances are adverse and vice versa

· FOH always incurred for normal capacity.

	Sl.No
	Single Plan
	Vs
	Partial Plan

	1
	Incase of a single plan Price /Rate /Expenditure variances are recognized in the respective control accounts only. Usage / Efficiency / Volume will be recognized in WIP Control A/c. 
	
	Incase of Partial Plan all variances are recognized in the WIP Control A/c. In other words WIP Control A/c's are debited with the Actual Cost and credited with Standard Cost.

	2
	Incase of Single Plan WIP, FG valued at Standard Cost. However RM valued at actual cost.
	
	Incase of Partial Plan WIP, FG, RM valued at Standard Cost.  






SINGLE

PARTIAL

WIP


        Standard Cost
         Standard Cost
 

FG


        Standard Cost
         Standard Cost

RM


        Standard Cost
         Actual Cost



Note : Incase of partial plan MPV is calculated at point of Purchase.




MPV = (SP – AP) AQ Purchased.

Market size Variance (MSV):
MSV = (AIS – BIS) * BMS * BC

AIS  = Actual Industry Sales in Volume

BIS  = Budgeted Industry Sales in Volume

BMS = Budgeted Market Share/Percentage

BC   = Budgeted Avg Contribution / unit 

Market Share Variance (MShV) :




MShV = Actual Market      Budgeted Market      Actual
       Budgeted



   Share % (AMS) – Share %(BMS)
     *  Industry   *  average   







          sales
       Contribution








         (AIS)
           (BC)


LINEAR PROGRAMMING

The word LINEAR is used to describe the relationship among 2 or more variables which are directly proportional. For example: if doubling or tripling the production of a product will exactly double or triple the profit and the required resource then it is LINEAR relationship.



The word PROGRAMMING means planning of activities in a manner that achieves some optimal results i.e., maximization of profit or sale or minimization of costs.

Decision Variable: It refers to the products or services that are competing with one another for sharing the given resources.

Objective Functions: The linear programming problem must have well defined objective function. Ex. Maximization of profit or minimization of cost. It should be expressed as a linear function of decision variable.

Constraints: It is a limiting factor on resources available. These limiting factors may be production capacity, time, space, availability of money etc.,.

Non negativity Restrictions: All variables (products or services) assume non-negative values i.e., they must take values equal or greater than zero.

Formulation of LP Problems:

Step 1: Assume X1 and X2 is no. of products or services produced/rendered in 

                        order to maximize profits.


Step 2: Objective function



Z= C1 X1 +C2 X2



C1 value objective function may be either maximization or minimization.


Step 3: Constraints



A X1 + A X2 <= B1



A=Requirement and B=Availability of resources.

The equation is less than type or greater than type.


Step 4: Non negative restrictions

Since X1  and X2 are no. of units produced and sold they cannot be negative.

Therefore X1 ; X2 >=0


No Feasible Solution in LP

It represents a state of inconsistency in set off constraints i.e., the constraints are mutually exclusive. Graphically also it is not possible to identify feasible solution of problem which satisfies all constraints. Example of problem


Max y = X1+ 2X2 

Unbounded Solution in Graphical Method/LPP Formulation

A LP problem is set to have unbounded solution if the solution can be made infinitely large without violating any of constraints of the problem. Since there is no real applied problem which has infinite returns hence an Unbounded solution always represents a problem that has been correctly formulated.


Example: Max z = X1 + X2  



     3 X1 + 2 X2 >=24

· X1 +3 X2 <=3

Note: Always see points within feasible region in graph to calculate profit.

SIMPLEX METHOD:


When more than two constraints are given in the problem the problem can be worked out by simplex method. This simplex applies to both minimization and maximization problem.

Terminology:


Slack variable:


It is a variable added to LHS of <=constraints to convert the constraints into an equality. The value of this variable can be usually interpreted as amount of unused resources (+S1) (<=)


Surplus Variable:



A variable subtracted from LHS of >= constraints to convert the constraints into an equality. The value of this variable can be usually be interpreted as amount over and above the required minimum level. (-S1) (>=)



When surplus variable is introduced in constraint an artificial variable is taken into constraint. (A1)


Preparation of Initial Simplex Table:
1. Consisting of 5 columns

a. Quantity – Take the resources availability/constraints.

b. Current value - <= equation slack variable

       >= equation Artificial variable

c. Contributions – Slack variable –'0' as contribution 

        Artificial Variable – M as contribution (-or +)

        M is very large quantity.

d. Main body of simplex table – Write variables of objective function and note down co-efficient of variables called Cj as column name. Inside column write co-efficient of constraints.

e. Minimum Ration: Ascertain Zj values before determining minimum ration.

Zj= Contribution * co-efficient of constraints.



(Aggregation of Above)

Zj represents opportunity cost. Profit/Loss for each unit variable i.e brought into the solution @ current iteration.

Ascertain Zj-Cj and find out most negative value. It will decide pivot/key column. (Note 3)

Now Calculate Minimum Ration=    

Quantity
 

Key column Constraint        Co-efficient

Identify least positive minimum ration. It will decide pivot row. Put arrow mark this is known as outgoing variable to second simplex table.


Note:
1. Co-efficient of slack/surplus variable is 0 in objective function.

2. In case of Minimization problems co-efficient of Artificial variables should be taken as +MA1 and vice versa in case of Maximization problems –MA1 .

3. If >=equations are then highest positive equation will determine key column.

4. If = equation is given only Artificial variable is added no slack or surplus is added (+A1 )

Second Simplex Table:
1. Least positive ration obtained is substituted in quantity column at the same row level.

2. The co-efficient of the column which is selected should be taken as contribution.

3. Current value substituted by objective variable of the pivotal column.

4. Contribution is co-efficient of objective function.

5. Main Body of the simplex table of pivot row can be ascertained by dividing old pivot row with pivot element (intersection of pivot column and pivot row)

6. Compute new values for each remaining rows. All remaining rows can be calculated by following formula.

New row=No. in old row-(No. above or below key row*corresponding new value in the key row in same column)

New row pivot column should be made Zero.

7. Ascertain Zj values.

8. Ascertain Zj-Cj values. If all values are positive we achieved the optimum solution.

Note: In case of minimize objective equations we will reach optimum solution only if all Zj-Cj values are <=Zero.


Degeneracy:

During simplex procedure while locating the key row sometimes two difficulties are encountered.

1. For a given simplex table one or more entries in the quantity of column may be zero if this is so the process of going from this table to next table cannot be continued because the variable to be replaced is already Zero.

2. In determination of key row we might find that minimum ratio for two or more variables is identical. If this happens then there is a tie in terms of selection of key row.

The above two situations are causes of degeneracy.


Example:




      20
    6
    8
    0
    0
    0




Qty.   CV   Cont.   X1
    X2
    X3
    S1
    S2
    S3
   Min. Ration



200    S1  
0    8
    2
    3
   1
   0
    0

25



  
 

150    S2
0    4
      3
    0
    0
   1 
    0

37.5

50      S3
0    2
     0
    1
    0
   0
    1

25





Zj    0
     0          0
    0
    0
      0


     Zj - Cj -20
    -6
    -8
    0
    0
      0


There is a tie in the least +ve ratio. Therefore the following procedure is observed to resolve the degeneracy.

· Dividing coefficient slack variable by corresponding pivotal element

· Comparing the resultant ratios column by column. Select the row which contain smallest ratio. The row becomes key row.

(Or)

· Go for trail and error take any one as key row.

Unbounded Solution:

Linear programming which do not have finite solution occurs in maximization problems. For example when solution variable can be made infinitely large without violating a constraint. In simplex method the condition of unbounded ness will be discovered prior to reaching the simplex table. In simplex table this occurs if in minimum ratio column all ratios turn out to be negative or infinite.

Example: Max Z = X1 + 2X2 

    St = -X1 + X2 <=2



X1 + X2 >=4.

In this case in third simplex table we get unbounded solution.

PRIMAL/DUALITY:

Concept of Duality:


Suppose the primal problem is that of maximization of total revenue with given cost outlay the dual will be that of minimization of cost for a given output.

Example: A pension fund manager is considering investing in two shares A and B and it is estimated that share A will earn dividend of 12% p.a. and share B 4% p.a. Growth in market value in One year of Share A will be 0.10 for Re. 1 invested and in B 0.40 paise for Re. 1 invested. He requires to invest minimum total sum which will give dividend income of at least Rs. 600 p.a. and growth in one year of atleast Rs. 1000 on initial investment.

1. State mathematical formulation of problem.

2. Compute minimum sum to be invested to meet manager’s objective by using simplex method.

3. Find out dual for above problem.

Sol: Min Z = X1 + X2 

0.12X1 + 0.04X2 >=600


0.10X1 + 0.40X2 >=1000

X1 , X2 >=0

Dual : Max Z = 600y1 + 1000y2 
St: 0.12y1 +0.10y2 <=1 ; 0.04y1 +0.40y2 <=1

y1 ; y2 >=0.

Every primal problem will have a dual problem.

ACTIVITY BASED COSTING


In traditional costing system overheads are recovered by following steps.

Step 1: Allocation and apportionment of overheads to cost centers (production    

            and service department). 

Step 2: Re-apportionment of source department overheads to production department.

Step 3: Absorption of overheads on predetermined basis. Here the base adopted is either labour hours, machine hours, no. of units etc. All these basis are volume related.

Note:

Manufacturing overheads include various expenses such as machine set up cost, material handling, inspection quality control, purchasing cost which are in no way connected with the volume of production. However the traditional costing system all these overheads are recovered either on labour hours or on machine hours as a result of which certain products are overstated and others are understated. Consequently it will have the impact on pricing also.

ABC: (Activity Based Costing)
Overheads are allocated to products on the basis of resource consumption.  Activities consumes resources.

Recovery of Overheads: 
1. Identification of major activities.
2. Selection of cost driver which controls the activity. Sometimes one activity may be governed by more than one cost driver. In this case the degree of influence of each cost driver is to be observed. The cost driver whose influence will be taken as appropriate cost driver.

Cost driver can be:

a. Duration cost driver.

b. Transaction cost driver.

Examples: 

1. Packaging time, stocking time etc.

2. No. of setups, no. of production order, no. of purchase orders, no. of customer orders.

3. Calculation of overhead absorption rate using cost drivers.

Cost incurred on activity
     
Cost Driver

Recovery of overhead to products or services using the overhead absorption rate calculated above.

SIMULATION


There are certain managerial situations for which no mathematical solution is possible. In that case simulation offers a reasonable alternative. Simulation means imitation. By imitating the real system the model is constructed and its behavior is studied. It is a process of developing a model and performing experiments on the model the real system is studied and described. It involves designing construction and manipulation of the real system.

Steps in Simulation Process:

· Define the problem and formulate the model.

· Test the model and compare its behavior with actual problem.

· Identify & collect the data needed to test the model.

· Run the simulation and analyze the results.


Monte Carlo Simulation:

Simulation using probabilities is called Monte Carlo simulation. It is a numerical test which involves a modeling of probabilistic system with objective of predicting behavior of the system. This method employs random numbers. This method is used to solve problems depending upon probabilities where physical experimentation is impracticable and creation of mathematical formula is impossible.


Method 
1. From given problem identify information against which probabilities are given.

2. Calculate cumulative probabilities and assign intervals as random numbers interval.

3. Construct a simulation table and indicated the given random numbers.

4. Take the first random number and find out the interval in which first random number falls. Similarly take all random numbers find out interval in which random number lies.

5. Read out information against interval.

6. The information thus recorded against each number is called simulated information.

COSTING OF SERVICE SECTOR


Service costing is method of costing which is generally applied in transport undertakings, hospitals and hotels.


Features:
1. No tangible goods are produced.

2. Cost unit is a composite unit. Example Tones Kms, Passenger Kms, room days etc.

3. Average cost method is not applicable.

Cost Recovery:

1. Segregation of expenses into – Fixed, variable, Semi-variable.

2. Cost per ton kms/passenger km/room day 

=Operating cost of vehicle/hotel
   Ton km/passenger km/room days

To ascertain fare per passenger desired profit will be added.

TRANSFER PRICING (TP)

It is the price charged by one unit to other unit of the same organization for the services or goods supplies.

Objectives to be achieved by TP:
· Goal Congruence
· Divisional Economy
· Team Effort
Methods:

(1) Cost Based TP 
a. Actual Cost of Production: Under this method TP will be determined on the basis of cost of Production actually incurred by the transferor division.
b. Standard Cost: Under this method TP will be fixed on basis of Standard cost. The variances from standard cost are normally observed by the supplying unit. Inventories are valued at standard cost by both the supplying and buying unit.

c. Variable Cost: It is appropriate as TP if there is no external sales for the products or services of the transferor division or having surplus capacity in the transferor division.

d. Full Cost: Under Full cost method in addition to the cost of production expenses like administration and selling and distribution are also allowed to be recovered from the transferee division. Selling and distribution overheads are not actually incurred on divisional transfers. Similarly Fixed overhead which are not completely recovered from external market are recovered.
(2) Market Based Transfer Pricing :

Under this method TP will be determined based on the market price prevailing in the competitive market. Market price provides good incentive to the transferor division. But it demonstrates the transferee divisional managers. There is no incentive to the transferee divisional managers by increasing their output.

(3) Negotiated TP :
Under this method divisional manager will have freedom to set the market prices which are amicable to both the division. General principle in the negotiated TP is that it will not exceed the prevailing Market price and it cannot be below the incremental cost to transferor division. 

Minimum Transfer Price = Incremental cost per unit incurred up to point of transfer + opportunity cost per unit to supplying divisions.

Questions – Type:

Fix Transfer Price.

Comment on Transfer Pricing strategy of company.

Dual TP :

When there is idle capacity or there is no intermediary market the company may follow dual transfer pricing.

· One TP is for decision making

· Other TP is for Evaluation.

TP for evaluation is calculated as follows:

· Find out Profit of the Company.

· Divide profit of company on some basis.(Total cost mostly)

· Find TP by formula

TP per unit
=
Total cost of transferring unit + DP




Number of units.


Note: 

a) TP will have no impact on overall profit of the company. It will effect only inter divisional profits.

b) Minimum price is always VC

c) If supplying division supplies the end division at total cost, end division will consider the Fixed cost of supplying unit as Variable cost.

Skimming Price:  Initially the price is very high.

Penetration Price :  Initially the price is very low first establish and then increase.

Note: TP is not applicable if the incremental cost > Supplier Price.

MARGINAL COSTING

· Technique of Costing

· Based on Cost Behavior

· Increase in Variable cost-marginal costing

· Unit Variable cost is always straight line in graph. Total VC is upward curve.

· Total FC is straight line. Unit FC is upward curve.

· Marginal cost is increase in additional cost with increase in One unit.

· Marginal cost equation

S-VC = FC+/- P = Contribution

· BEP is activity level where total revenue = Total cost

At BEP C=FC

BEP (in units) = FC



 C p.u

BEP (in value) = FC



   PVR

· PVR = Contribution OR Change in profit
     Sales
    Change in sales

· Margin of Safety = Actual sales- BEP Sales OR 
Profit/PVR = FC + Profit  + FC 



PVR
         PVR

· VC to Sales Ratio = 100-PVR

· Semi variable into variable and FC

VC p.u =        Change in Cost


    Change in activity level

· Stepped Fixed cost

· Key factor/limiting factor/product mix

a. Demand in units – Contribution Per unit.

b. Demand in Value – Profit Volume Ratio

c. Raw Material – Contribution Per Kg.

d. Production Capacity – Labour Hours or Machine Hours

· Always take PBT

· Group BEP      =                         FC

     Weighted Contribution Per Unit.



Weighted Contribution Per Unit= C p.u * Sales Mix








Total Mix

· Individual BEP = Group BEP * Sales Mix

· Indifference Point: It is the activity level at which the total cost remains same in two or more alternatives.

=   Difference In FC

     Difference In VC
· Make or Buy Decision

a. Whether surplus exists or not

b. Compare incremental cost of making component with outside supplier if surplus exists.

c. Incremental cost of manufacturing if less than supplier – Manufacturing is advisable.

d. If no spare capacity – increase spare capacity which in turn increases Fixed overheads.

e. If manufacturing of this component encroaches the production and sales of other component then contribution foregone on other product is also considered (opportunity cost).
· Process Further or Sell at split off point

a. In case of process industries two or more products may emerge after certain stage called joint or by products.

b. cost incurred up to split off stage joint cost it is sunk cost not relevant.

c. We have to compare incremental revenue from further processing and further processing cost.
· Shut down or Continue

a. To shut down or continue a product – General FOH are ignored.

b. Savings due to discontinue shall be compared with contribution foregone on account of suspending product.

c. Shut down point should be calculated

Shut down point = Incremental FOH




C p.u. or PVR

Incremental FOH = FOH whether product continues




  FOH whether business is suspended

· Absorption Vs Marginal Costing

a. Stock Valuation:

In absorption costing closing stock valuation includes Fixed Manufacturing Overheads also i.e., closing stock is valued @ prime cost plus Manufacturing Overhead in absorption.

Whereas in marginal costing technique closing stock is valued at prime cost plus variable Manufacturing Overhead. Fixed overhead are deducted from contribution. So closing stock is overvalued in case of absorption costing system.
b. In absorption costing system overhead recovered on predetermined basis. In marginal costing considering Overhead as period cost it is deducted from contribution.

ASSIGNMENT PROBLEM


Assignment problems deals with assigning certain items like people or activities on one to one basis to other items such as jobs or facilities with the object of minimizing cost or maximizing profit.

Features:

1. Pay off matrix for the problem would be a square matrix (no. of rows = no. of columns).

2. The optimal solution for the problem would be always one assignment for a given two or column of the pay off matrix.

3. To solve an assignment problem we shall use Hungarian assignment method.

Steps Involved: Flow chart presentation


Note:

Minimum no. of lines horizontally or vertically to cover all zeros.

If minimum no. of lines < square matrix (no. of rows or columns) then we have to improve the solution.

Improve the Solution:

1. Select least cost uncovered element.

2. Add that least cost to elements at intersection of lines.

3. Deduct least cost from uncovered elements.

4. The elements on line remain as it is.

Final solution where no. of minimum lines = type of square matrix.

1. Select ZERO which is unique in either row or column.

2. Each row or column should be selected only once.

Note:


If it is a maximization problem convert it into minimization problem like select highest/largest element. Deduct each element from largest element to convert it into minimization problem.


In places where there is no assignment we have to put "+ infinity symbol" in minimization problems and "- infinity symbol" in case of maximization problem.

NETWORKING


A project is defined as set of jobs that are performed in a logical sequence. It has to be completed

1. Within the prescribed time limit.

2. Within the specified cost.

3. Meeting the performance standards.

Example: 

1. Construction of home.

2. Launching of new product in market.

It is a scientific method used to plan schedule regulated control in various operations involved in construction of project. To handle large and complex projects comprised of money inter connected activity we require a scientific management technique that control time and costs. Network analysis serves this purpose. There are two techniques in network analysis.

1. Critical path method (CPM)

2. Program evaluation and review technique (PERT)

Network Diagram is a graphical/diagrammatic presentation of project indicating the interdependence of various activities. In the network diagram the terms frequently used are 1. Activity and 2. Event.

Activity: It represents a job/an individual operation. Activity consumes time, resources, money etc., for example in construction of house we have following jobs.

1. Laying foundation

2. Erection of pillars

3. Roofing

4. Flooring

5. Electrical connections

6. Laying pumps for water and sewerage.

In network diagram activities are represented by arrows. Each activity can be represented by one and only one arrow. Activities are classified into

1. Predecessor Activity.

2. Concurrent Activity.

3. Dummy6 Activity.

Event: The starting and finishing of an activity is called event.

Starting Event



Finishing Event


 Tail Node




Head Node


They don't consume time, money and resource. The event represents a specific point of time in the project. Events are denoted by circle.


Predecessor Activity:







     A

 B


A activity that must be completely independent prior to start of another activity is called predecessor activity.


Example: Printing of invitation card (A)



    Dispatch of invitation card (B)


'B' is possible only if A is completed. Therefore 'A' is predecessor of 'B'.


Concurrent Activity: Activities which can be started simultaneously are called concurrent activities.



 


A





B

A. Printing of Invitation cards.

B. Collection of Addresses.

Collection of addresses it is independent from printing of invitation cards.

Dummy Activity: 

It is a imaginary activity which does not consume any kind of resources. But nearly indicates continuity and dependency of activity. In network analysis the logic to two activities will have the same Tail and Head events. To maintain the logic, dummy activity is used. Dummy activities are denoted by dotted lines. In order to distinguish the activities with common start and finishing event dummy activities are used.


Example:
A. Printing invitation cards 

B. Collection of Addresses 

C. Dispatching of Cards.

 


  A

C




  B


Dummy activities are used to maintain and identify proper predecessors relation between activities. 


Critical Path Method:

Example: Consider following project.



Activity

Duration (Days)
1-2 07

1-3 07

1-4 08

2-5 01

3-5 14

4-6 08


5-6



15



Draw Network Diagram


LFT=20


EST=20
EST=21



1
LST=21





7

LFT=7
14

EST =0

EST=7




7




15

LFT=0
8
LST=28






EST=28






8


EST=36


LFT=36


From the above diagram we trace out various paths from start node to finish node.


1-2 to 5-6 =23 days


1-3 to 5-6 = 36 days (Critical Path)


1-4-6 = 16 days


Longest duration = Critical Path


The duration of critical path indicates the project duration i.e., the given project can be completed in 36 days. the activities under critical path are called critical activities and remaining activities are non-critical activities.


1-3, 3-5, 5-6 (Critical Activities). The critical activities should not be delayed if any delay is made then it will result in extension of project completion.


Terms Associated in Critical Path:
1. EST (Earliest Start Time): It is earliest possible time in which activity can be started. For example an activity needs 10 days to complete. If this job is required to be completed in month of May this activity can be started on1st May.

2. EFT (Earliest Finish Time): Earliest possible time in which activity is completed. In the above given activity it is 10th May.

3. LFT (Latest Finish Time): Latest possible time in which activity can be completed i.e., 31st May.

4. Latest Start Time: Latest possible time in which project can be started i.e., 22nd May.

5. Total Float: The spare time or extra time available for an activity as called total float. For example total float of activity is 5 days can be interpreted as maximum time can be delayed without effecting the project completion time.

Total Float = LST-EST (or)



= LFT-EFT

For critical activities total float is Zero. They cannot be delayed.

Method of finding out EST & LFT

1. Draw network diagram for given project

2. Write down all paths identify critical path & its duration.

3. Put EST = 0 for first node (start mode) ADD the duration which results EST for head node. If two or more activities amenities from tail node calculate EST of head node taking each activity. Among results select highest.

EST=7



1

EST=21 (7+1 or 7+14) 


highest


EST=7


14

4. Indicate the critical path duration as LFT for the last mode. Deduct duration of activity from LFT the resulting figure is LFT for tail mode. If two or more activities emerging from node, then calculate LFT for tail node taking each activity. Amongst result select the longest which represents LFT for tail mode.

5. EFT = EST + Duration

6. LST = LFT – Duration.

FLOATS - TYPES    

The total float of an activity indicates the amount of extra time available to that activity so that we can delay particular activity up to the level of particular float. Total float can be further classified into 

1. Free Float

2. Independent Float

3. Interfering Float.

Free Float:


Total Float – Head Stack




(EST – LFT)


The portion of the total float which represents the amount of time in which completion of the activity can be delayed without affecting the EST, LST & total float of successive activities.

Independent Float: 


The amount of time by which start of activities can be delayed without effecting EST & Total float of preceding activities.




Free Float – Tail Stack






(EST – LFT)

Independent Float:

The position of the total float of used will effect EST & LST & Total float of subsequent activities.




Total Float – Free Float.

Note :
1. If free float and independent float are negative then it can be treated as "0" because negative spare time has no meaning

2. In a table EST should be taken as tail node & LFT should be taken as head node for activities.

3. Dummy direction is drawn if there is no possibility of completing two activities or the next activity status for two precedence activity activity. Duration of dummy is always "0".

PERT ANALYSIS:

There are certain projects namely R&D projects relating to designing new machinery, defence equipments etc.,. In which time value for connected activities cannot be predetermined. Those projects can be handled by PERT model. The main objective of this model is 

1. Whether the given project can be completed with in the stipulated time.

2. Probable time of completion using probability distribution.

In PERT analysis duration of each activity can not be determined in advance. Duration of each activity can be determined with the help of the following:

1. Optimistic time estimation (to) – It is the shortest possible time in which activity can be completed.
2. Pesimistic Time (tp) – It is the longest time in which activity can be completed.
3. Most Likely Time (tm) – It is the normal time in which the activity can be completed.
Expected duration of project:



to + 4 tm + tp 

=



6

Standard deviation for each activity:


 tp - to

=

    6


In PERT analysis we have to assume duration of activities follow normal distribution. With the help of this we can find out probability of completion of project within the stipulated time limit.


For the given probability we can find out the project completion time.

Note:
1. The CP duration indicates that the given project will be completed in the given duration with 0.5 probability i.e., 50% chance that the project will be completed within CP duration .

2. If the duration of the project is stipulated i.e., say * days then we can find out probability of completing the project using a formula.


Z =  x   - 



          Project



r
=
no. of days with in which project is to be completed.



=
CP duration



=




=
  variance of CA.


of each activity should be found out then variance of each activity

Variance of all activities should be added for variance of CA.

CRASHING


The process of reducing the normal duration of project with minimum additional expenditure is called "Crashing". For example if normal duration of a project is 25 days and if it is to be completed with in 20days then the duration is to be compressed by engaging additional labour and allocating extra resources. Because of crashing indirect cost and penalty cost can be avoided / minimized. critical activites control the project control time and hence if the duration of the project is to be reduced then the duration of one or more critical activity shall be reduced. The selection of critical activity would be made in such a manner that crashing cost is minimum.

STEPS :  
1)    a.   Draw network diagram and list out all the paths
b    Identify the critical path which is parent CP

c.  From the given normal cost slope for each activity



cost    = Crash cost – Normal cost





Normal duration – Crash duration.




The cost slope is also called crashing cost per day or week. This can be interpreted as additional cost over normal cost to be incurred by reducing the duration of activity day by day.

      2)

Examine the parent CP & select the critical activity having least cost slope and perform the followng:

i) Crash that activity to the full period provided parent CP does not looses the stats of CP.

ii) If the parent CP looses its status then crash that activity not to full period but to extent possible.

iii) If two critical activities have same least cost slope select one of them which is common for most of the parties.
     3)  Second Crashing:


(a) After crashing activity in above manner we may get more than one critical path in addition to parent CP they are called parallel CP's . If we have only one CP select activity having least cost slope perform in same manner as in step – 2.

(b) After 1ST crashing 2 or more CP exists, select the common activity of all paths and crash that activity in such a way that parent critical path does not loose its status.
(c) If there is no common critical activity select one activity having least cost slope from each CP.
(d) Analyze the combinations and select the combinations whose crashing cost is least.
(e) Repeat this until if all activities in at least one of the critical paths are crashed or crash can be done till such saving in indirect cost exceeds like crashing cost.    
TRANSPORTATION

Transportation plays an important role in our economy and in managerial decision. Consider a firm that has 3 factories locating at different sites producing the same product. The output from the factories have to be transported to meet the demand at 4 depots at different locations. The cost of transportation will depend upon the factory depot.


Assume that total production (supply from the factory = total demand from depots. The problem is one of the deciding which factory should send how mu8ch to each depot so that transportation cost is minimized.


For example consider a situation that a manufacturer has 3 factories F1, F2, F3   producing the same product from these factories the product is transported to 3 warehouses W1, W2, W3. each factory has a limited supply & each warehouse has specific demand. Each factory can transport to each warehouse.  




N1
N2
N3
Supply



F1
C11
C12
C13
100



F2
C21
C22
C23
100



F3 
C31
C32
C33
100


DEMAND
75
125
100
300



DEMAND
=
SUPPLY




(Balanced transportation problem)


The problem is to determine the quantity of each factory should transport each warehouse in order to minimize transportation cost.

1.
When total supply
=
total demand it is balanced transportation problem.

2.
If the supply is not equal to demand it is unbalanced transportation problem.

3.
In the above problem 6 constraints are given for demand and supply only 5 constraints are needed to get the initial feasible solution since total supply
=
total demand any solution satisfy 5 of 6 constraints will also satisfy the remaining constraint.


There fore In general if we are have ‘m’ rows (supply) and ‘n’ columns (demand) in a given transportation problems the problem can be solved completed if we have (m + n – 1) allocations.


Therefore a basic feasible solution to balance a transportation problem is represented exactly by m + n – 1. in other words occupied c ells should be m + n – 1. other cells are called unoccupied cells. If we have number of occupied cells are less than m + n -1 it is called ‘degeneracy’.

Step involved:

1. Identify the problem whether it is minimization or maximization.

2. Setup the transportation problem with ‘m’ rows and ‘n’ columns.

3. Develop initial feasible solution by any of the 3 methods.

a) North west corner

b) Least cost entry method.

c) Vogel’s approximation method.

4. Examine whether initial solution is feasible or not. Initial solution is feasible when number of allocations
=
m + n -1 without disturbing the row total and column total.

5. Test whether solution obtained is optimum or not by modified distribution method.

INITIAL FEASIBLE SOLUTION:

NORTHWEST CORNER:



Under this method we begin with northwest as upper left corner cell of transportation technique.

1. Select the upper left corner cell of transportation table (C11) and allocate as many as possible minimum of supply as demand.

2. Adjust the supply & demand numbers in respective rows and columns.

3. If the supply for first row is exhausted then move down to first cell in second row (C21)

4.  If the demand for the first column is exhausted then move horizontally to second column first row (C12).

5. Continue the procedure until total available quantity is fully allocated to cells.


ai supply

Example:




10
8
11
7
20





9
12
14
6
40




8
19
12
10
35


bi demand
16
18
31
30
95

Solution:




16
4
-
-
20




-
14
26
-
40




-
-
5
30
35




16
18
31
30
95





m + n – 1 = 3 + 4 -  1 = 6




since number of allocated cells = 6




the initial solution is feasible.



LEASTCOST ENTRY METHOD:
1. Select the lowest transportation cost among all the rows & columns of the transportation table and if minimum is not unique then select arbitrary any cell with this minimum cost.

2. Allocate as many units as possible to the cell determined in cell & eliminate that row or column in which supply / demand is exhausted.

3. Repeat the procedure until entire supply is exhausted to supply the demand 

Sol: (For the above example)





-
18
2
1
20




-
-
10
30
40




16
-
19
-
35




16
18
31
30
95

VOGEL’S APPROPRIATION: 
1. Compute a penalty for each row and each column under transportation table. The penalty for a given row & column is nearly difference between smallest cost and next smallest cost in that particular row or column.
For the same example:



10
8
11
7
20




9
12
14
6
40
= lowest cost.



8
9
12
10
35



16
18
31
30
95









Penalty







-
20
8 - 7 = 1







30
40
9 – 6 = 3
(Step 2)







-
35
9 – 8 = 1




16
18
31
30
95






        9-8 
9-8
12-11
7-6



         =1
 =1
    =1
=1

2. Identify the row or column with largest penalty (in upper case 2nd row i.e., 3)in this identified row or column choose the cell which has lowest cost and allocate the maximum possible quantity to the lowest cost cell. Subject to lowest of demand or supply.
Note: If a tie occur in penalties select row or column which has maximum cost. If there is tie in minimum cost select that row or column and where maximum allotment is possible.

3. Construct row or columns penalties for successive iteration and repeat the procedures.

Continuing example:



10
8
11
7



9
12
14
6



8
9
12
10







Column exhausted.

Calculate penalties again and repeat.







-
18
2
-
20









 1
2
2
1




10
-
-
30
40













 3
3
-
-





6
-
29
-
35









 1
1
1
4





16
18
31
30
95





1
1
1
1




1
1
1
-




2
1
1
-




2
-
1
-


Now in above when 3rd time penalties calculated tie in penalties so that row/column where there is tie select least cost. The least cost also tie 8 & 8 now we can select 8 of first row as we can allocate maximum quantity there. (i.e., 8)




M + n -1 = 3 + 4 – 1 = 6.




There fore no degeneracy.

MODIFIED DISTRIBUTION METHOD:

The basic solution should be tested for optimality by modified distribution method.

1. Determine the basic solution consisting of m + n -1 using any of 3 methods discussed above.

2. Determine a set of numbers for each row and each column to compute ‘u’(mue); for each row & vj for each column.

3. Construct cij values for occupied cells in initial solution

Cij values
=
cost values (not quarterily allocated)

Cij
=
ui = Vj
Continuing in above example we can desire Cij for occupied cells as follows.

Ui


-
8
11
-
0



9
-
-
6
2



8
-
12
-
2


Vj
7
8
11
4


STEPS: 
a) Start filling all occupied cells with Cdt values. They are called Cij values. 

b) Which row has maximum number of elements put ui value of that row as zero and compute other ui & Vj values by those likewise formula 
Cij
=
Ui + Vj

Like in above example all rows have 3 elements. So we can select availability. Here we select first row Ui values as zero.


So we get 1st row 2nd column value as Cij = ui + vj






8
=
0 + 7






Vj = 8

Like wise all…

4. Calculate Cij  values for unoccupied cells using ui & Vj values of Cij for occupied cells table.

So in the example we get


7
-
-
4
0


-
0
3
-
2


-
9
-
5
1


7
8
11
4



5. Lastly construct opportunity coast table.

  (     ij  )

.  (     ij  )
=
Ciz (for original table)





Cij for unoccupied cells table



(Blank cells will be as it is)



3
-
-
3


Original table



-
2
1
-










10
8
11
7



-
0
-
5

9
12
14
6








8
9
12
10

=>
10 – 7 =3

If Aij >= . The initial solution is optimum.


Since all Aij >= 0 the initial solution is optimum solution.

MULTIPLE SOLUTION:

IF Aij contains  zero alternative solution exists. Alternative table can be ascertained by drawing loop in basic solution from the cell corresponding to the position where zero occurs.


Loop technique is a technique of shifting the quantity from 1 place to other place.

Loop rules  
· Every loop must have even number of turns.

· It can be formed by horizontal and vertical lines.

· Every turn should have an occupied cell except starting point.

                                                  Basic solution


( - ) 
         ( + )

-
18
2
-





10
-
-
30





6
-
29
-



( + )


( - )

· The loop staring point should be (+)

· Then least of negative sign in 18 which should be shifted to start of loop. (of 18 & 29)  


So new table looks like

-
-
20
-


10
-
-
30

6
18
11
-




Means 18 -18 = 0





0 + 18 = 18





29 – 18 =11





2 +18 = 20


Without distributing the row or column totals.


Both solution will have same cost.


So final solution is

F1 – W2 = 18 * 8

F1 –W3 = 20*11 = 220

F1 – W3 = 2 * 11

F2 –W2 = 10 * 9 = 90

F2 – W1 = 10 * 9

F2 – W4 = 30 * 6 = 180

F2 – W4 = 30 * 4

F3 – W1 = 6 * 8 = 48

F3 – W1 = 6 * 8
OR
F3 – W2 = 18 * 9 =162

F3 – W3 = 29 *12

F3 – W3 = 11 *12 = 132.



        Rs. 832



       Rs. 832





DEGENERACY

1st If the number of occupied cells is less than m + n -1 at any stage of solution the problem is said to have degeneracy at initial solution. To resolve degeneracy at initial stage we make use of artificial quantity denoted as e (epinon).  If the e is placed in a unoccupied cell than that cell is known as occupied cell.



The quantity e is small that does not effect supply and demand constraints. Its use and significance are confined solely to the evaluation of unoccupied cells.



e is to be placed at least cost unoccupied cell.

2nd If there is negative element in    ij table during the testing of optimality we have to improve the solution (initial) by drawing a loop starting from the place where most negative element is been placed. Then again solution is to be tested for optimality.

                                                         E + Qty = Qty

                                                         E – Qty = 0.

Note:


 



1. If no element is given place infinity in empty place

2. If smallest element to place E occurs at 2 or more places where it does not allow to form a loop.

MAXIMIZATION:


1. Verify whether the problem is balanced or unbalanced if it is unbalanced make it balanced by introducing dummy row or column.

2. 1Convert the maximization into minimization problem. Select the highest cost element in the given matrix and deduct all elements from the largest element.

3. The table so obtained is called opportunity cost.

4. Procedure as usual.
.

LEARNING CURVE

When a person in the organization performs a task again and again, they become more efficient which tends to reduction in performance time. Consequently there will be in reduction in manufacturing time also.


For Eg: 1st time of reviewing a chapter of subject takes 3 hours. 2nd time it takes 2.5 hours. 4th time is may be 2 hours. More times you revise less time it takes.


Based on this principle learning curve theory is developed. It states that every time quantity is doubled then the cumulative average cost / time decreases at a fixed ratio.

Ex: The time required for producing one unit is 100 hours.  If LC ratio is 90%  then – 


Production

Cumulative Avg time p.u

1 100 hours

2 100 * 90% = 90 hours

4


    90 * 90% = 81 hours

8


    81 * 90% = 72.9 hours

16


    72.9 * 90% = 65.61 hours.



    

LC Ratio:

It is the ratio given by cumulative average time per unit


=
Cumulative average time for 2n units



Cumulative average time for n units


If LC Ration is 90% means if every time the output doubles average cost declines to 90% of the previous time.

Note: LC Ratio is always given in the problem. It can not be assumed.

BUDGETARY CONTROL

Types of Budget – Fixed budget and Flexible Budget


Production = Sales + Closing Stock of finished goods – Opening Stock of Finished goods. 

Raw material Consumed = Opening Stock of Raw material + Purchase – Closing Stock of Raw Material.




OR




Production * Raw material requirement / unit

Note:  
All over heads except selling and distribution overheads are recovered on the basis of number of units produced. Selling and distribution overheads are recovered as number of units sold.

RESPONSIBILITY ACCOUNTING



Responsibility centers are segregated into

Cost Center: Responsible for costs incurred. They are not accountable for allocated costs.

Profit Center:  Object is to maximize profits.

Revenue Center : Responsible to maximize revenue

Investment Center: Are allowed to make capital expenditure. Performance judged by ROI conception. 























































No





Yes





No





Yes





Yes





No





MAKE ONE TO ONE ASSIGNMENT





note





IMPROVE THE SOLUTION





CAN ALL ZEROS COVERED BY LESS THAN n row lines i.e Type of square matrix





Convert into 


minimization





Select least element  in each row and deduct this element from all


	elements.


Deduct least element in each column from all elements in that column


	from table obtained in (i).





OBTAIN REDUCED COST TABLE





    It is a 


Maximization


   problem





Add dummy 


Row / column





    It is       balance In


     AP





Work the problem in tabular form 





Start
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