




























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Actual fixed overheads

< 2,800

Calculate overhead cost, budgeted variances.

Solution:

Computation of Required Values

SRSH (1) )

SRAH (2) )

SRBH (3) )

ARAH (4) (3)

15 x184 15x 175
2,760 2,625 2,700 2,800
SR = (Budge’red Fixed Overheodsj _ (2,700} i
Budgeted Hours 180
Actual quantity = 9,200 units
Standard Hours for Actual Production = (%} =184 hours

Where (1) SRSH = Standard Cost of Standard Fixed Overheads =3 2,760
(2) SRAH = Standard Cost of Actual Fixed Overheads =% 2,625
(3) SRBH = Budgeted Fixed Overheads =% 2,700

(4) ARAH = Actual Fixed Overheads =3 2,800

Computation of Fixed Overhead Variances:

a. Fixed Overheads Efficiency Variance = (1) — (2) =%135(F)

b. Fixed Overhead capacity Variance = (2) - (3) =375 (A)

c. Fixed Overhead Volume Variance = (1) — (3) =360 (F)

d. Fixed Overhead Budget/ Expenditure Variance = (3) — (4) =100 (A)
e. Fixed Overhead Cost Variance = (1) — (4) =% 40 (A)

lllustration 21:
In Dept. A the following data is submitted for the week ended 31st Oct:

Standard output for 40 hours per week 1,400 units
Standard fixed overhead 31,400
Actual output 1,200 units

Actual fixed overhead 1,500
Actual hours worked 32 hours

Prepare a statement of variances
Solution:

Computation of Required Values

SRSH (1) ) SRAH (2) ) SRBH (3) (R) ARAH (4) R)
35x32
35y [ 200
35
1,200 1.120 1,400 1,500

COST AND MANAGEMENT ACCOUNTANCY | 4.43 <



Standard Costing

k- (Budge’red Fixed Overheodsj _(1,400

- Budgeted Hours 40 ) =35 units.

SH = %) = 34.29 hrs. (approx.)
Where 1) SRSH = Standard Cost of Standard Fixed Overheads = 1,200

3) SRBH = Budgeted Fixed Overheads = 1,400
(4) ARAH = Actual Fixed Overheads = 1,500.

Computation of Fixed Overhead Variances:

Qa 6 0 Q2

e.

Fixed Overheads Efficiency Variance = (1) - (2) =380 (F)
Fixed Overhead Capacity Variance = (2) — (3) =3280 (A)
Fixed Overhead Volume Variance = (1) — (3) =3200 (A)

(1)
(2) SRAH = Standard Cost of Actual Fixed Overheads = 1,120
(3)

Fixed Overhead Budget/Expenditure Variance = (3) — (4) =%100 (A)

Fixed Overhead Cost variance = (1) — (4) =3300 (A)

lllustration 22:

ltem Budget Actual
No.of working days 20 22
Output per man hour 1.0 Units 0.2 Units
Overhead Cost () 1,60,000 1,68,000
Man-hours per day 8,000 8,400
Calculate Overhead Variances.
Solution:
(1) (2) (3) (4) (5)
SRSH () SRAH (3) SRRBH (?) SRBH (3) ARAH ()
1 x 166320 1 x 184800 1 x 176000
% 166320 % 184800 % 176000 T 160000 T 168000

3.
4.
>

Working Notes:

SR = budgeted FOH/budgeted hours = 1,60,000/1,60,000 = 1

RBH = (22/20) x 1,60,000 = 1,76,000
AH =22 x 8,400 = 1,84,800
AQ=1,84,800x0.9 =1,66,320
SH=1,66,320/1=1,66,320

SRSH = Standard Cost of Standard Fixed Overheads =3 1,66,320

SRAH = Standard Cost of Actual Fixed Overheads (or)
Fixed Overheads Absorbed or Recovered =3 1,84,800

SRRBH = Revised Budgeted Fixed Overheads =% 1,764,000

SRBH = Budgeted Fixed Overheads =% 1,460,000
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5.  ARAH = Actual Fixed Overheads =% 1,468,000
FOH Efficiency Variance = 1-2 =3 18,480(A)
FOH Capacity Variance = 2-3 =% 8,800(F)
FOH Calendar Variance = 3-4 =3 16,000(F)
FOH Volume Variance = 1-4 =3 6,320(F)
FOH Budget Variance = 4-5 =% 8,000(A)
FOH Cost Variance = 1-5 =% 1,680(A)
lllustration 23:

"o Q0 T Q

A manufacturing co. operates a costing system and showed the following data in respect of the month
of November.

Actual No. of working days 22
Actual man hours worked during the month 4,300
No. of Products Produced 425

% 1,800

Relevant information from the company’s budget and standard cost data is as follows:

Actual overhead incurred

Budgeted No. of working days per month 20
Budgeted man hours per month 4,000
Standard man hours per product 10
Standard overhead rate per month per hour 50 p.

You are required to calculate the overhead variances for the month of November
Solution:
COMPUTATION OF REQUIRED VALUES

SRSH (1) )

SRAH (2) })

SRRBH (3) (?)

SRBH (4) ()

ARAH (5) (})

0.5 x 4,250 0.5 x 4,300 0.5 x 4,400 0.5 x 4,000
2,125 2,150 2,200 2,000 1,800
SR = Budgeted Fixed Overheads | (2,000) 0.50
- Budgeted Hours ~(2000) =05
_ (22 -
RBH = [2—Ox 4,000} =% 4,400

SH =425x 10 = 4,250.

Where (1) SRSH = Standard Cost of Standard Fixed Overhead =3 2,125
(2) SRAH = Standard Cost of Actual Overhead =3 2,150

(3) SRRBH = Revised Budgeted Overheads =% 2,200

(4) SRBH = Budgeted Overheads =% 2,000

(5) ARAH = Actual Overheads =% 1,800
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Computation of Required Variances:

a. FOH Efficiency Variance = (1) - (2) =3 25 (A)
b. FOH Capacity Variance = (2) - (3) =¥ 50 (A)
c. FOH Calender Variance = (3) — (4) =% 200 (F)
d. FOH Volume Variance = (1) - (4) =% 125 (F)
e. FOH Budget Variance = (4) — (5) =% 200 (F)

f.  FOH Cost Variance = (1) - (5) =% 325 (F)

lllustration 24:

SV Ltd has furnished you the following data:

Budgeted Actual
No. of working days 25 27
Production in units 20,000 22,000
Fixed overheads () 30,000 31,000

Budgeted fixed OH rate is 1 per hour. In July, 2012 the actual hours worked were 31,500 / hrs

Calculate the following variances:
1) Efficiency 2) Capacity 3) Calendar 4) Volume

Solution:

5) Expenditure

Computation of Required Values

6) Total OH

SRSH (1) )

SRAH (2) ])

SRRBH (3) (%)

SRBH (4) (%)

ARAH (5) (%)

1 x 33,000 1 x 31,500 1 x 32,400
33,000 31,500 32,400 30,000 31,000
RBH = 30,OOO><2—5 = 32,400
30,000 hrs
Standard time per unit 20,000 = 1.5 hours
SH =22,000 x 1.5 = 33,000
Using unit rate:
SRAQ (1) (3) SRSQ (2) (3) SRRBQ (3) ) SRBQ (4) () ARAQ (5) ()
1.5 x 22,000 1.5 x 21,000 1.5 x 21,600 1.5 x 20,000
33,000 31,500 32,400 30,000 31,000
B.FOH'
SR = ° = 30000 _ 1.5 hours
Budgeged quantity 20,000

RBQ = 20,000 x 2 = 21600
25
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20,000

Units in one hour = units
30,000
2
SQ =31,500 XT = 21,000

—_

SRSH / SRAQ Standard Cost of Standard FOH's =% 33,000

2. SRAH /SRSQ - Standard Cost of Actual FOH's =% 31,500
3.  SRRBH/ SRRBQ - Revised Budgeted FOH's =¥ 32,400

4,  SRBH / SRBQ - Standard Fixed Overheads =¥ 30,000

5. ARAH/ARAQ - Actual Fixed Overheads =% 31,000

a. FOH Efficiency Variance = (1) — (2) = 1,500 (F)

b. FOH Capacity Variance = (2) - (3) = 200 (A)

c. FOH Calendar Variance = (3) — (4) = 2,400 (F)

d. FOH Volume Variance = (1) — (4) = 3,000 (F)

e. FOH Budget or Expensive Variance = (4) — (5) = 1,000 (A)
f.  FOH Cost Variance = (1) — (5) = 2,000 (F)

lllustration 25:

A Co. manufacturing two products operates a standard costing system. The standard OH content of
each product in cost center 101 is

Product A 2.40 (8 direct labour hours @ 30 p. per hour)
Product B 1.80 (6 direct labour hours @ 30 p. per hour)
The rate of 30 p. per hour is arrived at as follows:

Budgeted OH %570
Budgeted Direct labour Hours 1,900
Output of product A 100 units
Output of product B 200 units
No opening or closing stock

Actual direct labor hours worked 2,320
Actual OH incurred T 640

a) You are required to calculate total OH for the month of October
b) Show division info : 1) Expenditure 2) Volume 3) Efficiency Variances.
Solution:

Computation of Required Values

SRSH (1) R)

SRAH (2) )

SRBH (3) (?)

ARAH (4) (%)

0.3 x 2000

0.3 x2320

0.3 x 1,900

600

696

570

640

SH = (100 x 8) + (200 x 6) = 2000 hrs
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Where (1) SRSH = Standard Cost of Standard Fixed Overhead =3 600
(2) SRAH = Standard Cost of Actual Overhead =3 696

(3) SRBH = Budgeted Overheads =% 570

(4) ARAH = Actual Overheads =% 640

Computation of Required Variances:

a. FOH Efficiency Variance = (1) = (2) = 96 (A)
b. FOH Capacity Variance = (2) — (3) = 126 (F)
c. FOH Volume Variance = (1) - (3) = 30 (F)

d. FOH Budget Variance = (3) — (4) =70 (A)

e. FOH Cost Variance = (1) — (4) = 40 (A)

lllustration 26:

The following information was obtained from the records of a manufacturing unit using standard costing
system.

Standard Actual
Units 4,000 3,800
No. of working days 20 21
Fixed overheads (%) 40,000 39,000
Variable overhead (%) 12,000 12,000

You are required to calculate the following overhead variances
1) Variable OH 2) Fixed 3) a) Expenditure b) Volume c) Efficiency d) Calendar.

Also prepare a reconciliation statement for the standard fixed expenses worked out at standard fixed
OH rate and actual OH.

Solution:
Computation of Required Values
SRAQ (1) () SRRBQ (2) ) SRBQ (3) R) ARAQ (4) )
10 x 3800 10 x 4200 10 x 4000
38000 42000 40000 39000

SR :(Budge’red Fixed Overheads

Budgeted Unifs j = T 10 perunit

21
RBQ=—— x4,000 =% 4,200
20

Where 1) SRAQ = Standard Cost of Standard Fixed Overhead =¥ 38,000

(1)
(2) SRRBQ = Revised Budgeted Overheads =% 42,000
(3) SRBQ = Budgeted Overheads =¥ 40,000

(4) ARAQ = Actual Overheads =% 39,000
Computation of Required Variances:
a. FOH Efficiency Variance = (1) — (2) = 4,000 (A)
b. FOH Calendar Variance = (2) — (3) = 2,000 (F)
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c. FOH Volume Variance = (1) — (3) = 2,000 (A)
d. FOH Budget Variance = (3) — (4) = 1,000 (F)
e. FOH Cost Variance = (1) = (4) = 1,000 (A)
Variable Overhead Variance = SRAQ - ARAQ

= (3 x3,800) — 12,000

=11,400- 12,000

=3 600 (A)

SR _[Budge’red Variable Overheodsj 12,000

Budgeted Hours =4,000 - < 3perhour

lllustration 27:

Vinayak Ltd. has furnished you the following information for the month of August, 2012.

Budget Actual
Output (units) 30,000 32,500
Hours 30,000 33,000
Fixed OH (%) 45,000 50,000
Variable OH ) 60,000 68,000
Working days 25 26
Calculate Variances.
Solution:
Computation of Required Values
(1) SRSH (%) (2) SRAH () (3) SRRBH (3) (4) SRBH () (5) ARAH (R)
1.5x32,500 1.5x 33,000 1.5x 31,200
48,750 49,500 46,800 45,000 50,000
SR = [Budge’red Variable Overheodsj _ 45,000 —2 150
Budgeted Hours 30,000
RBH = (i—gXSO,OOOj =% 31,200

Where (1) SRSH = Standard Cost of Standard Fixed Overhead =% 48,750
(2) SRAH = Standard Cost of Actual Overhead =3 49,500
(3) SRRBH = Revised Budgeted Overheads =¥ 46,800
(4) SRBH = Budgeted Overheads =X 45,000
(5) ARAH = Actual Overheads =¥ 50,000
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Computation of Required Variances:

a. FOH Efficiency Variance = (1) — (2) =750 (A)
b. FOH Capacity Variance = (2) - (3) = 2,700 (F)
c. FOH Calendar Variance = (3) — (4) = 1,800 (F)
d. FOH Volume Variance = (1) - (4) = 3,750 (F)
e. FOH Budget Variance = (4) — (5) = 5,000 (A)
f.  FOH Cost Variance = (1) = (5) = 1,250 (A)

Variable Overhead Variances:

Computation of Required Values

SRSH (1) (}) SRAH (2) () ARAH (3) ()
2x 32,500 2 x 33,000
65,000 66,000 68,000
_ (Budgeted Variable Overheads | 60,000 _ .
SR= ( Budgeted Hours j ~30,000 ~ < 2 perunit
Where (1) SRSH = Standard Cost of Variable Overheads =3 65,000

(2) SRAH = Standard Variable Overhead for Actual Hours =3 66,000
(3) ARAH = Actual Variable Overhead =% 68,000.

Computation of Required Variances:

a. Variable Overhead Efficiency Variance = (1) —= (2) = 1,000 (A)

b. VOH Budget/ Expenditure Variance = (2) — (3) = 2,000 (A)

c. VOH Cost Variance = (1) — (3) = 3,000 (A)

lllustration 28:

The Cost Accountant of a Co. was given the following information regarding the OHs for Feb, 2013:

a. Overhead Cost Variance 1,400 (A)

b. Overheads Volume Variance 3 1,000 (A)

c. Budgeted Hours for Feb, 2013: 1,200 Hours

d. Budgeted OH for Feb, 2013:% 6,000

e. Actual Rate of Recovery of OH X 8 per hour

You are required to assist him in computing the following for Feb, 2013

1)  OHs Expenditure Variance

2)  Actual OH’s incurred

3) Actual Hours for Actual Production
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4)  OHs Capacity Variance

5)  OHs Efficiency Variance

6) Standard Hours for Actual Production

Solution:

Computation of Required Values

SRSH (1) ®) SRAH (2) (3) SRBH (3) (3) ARAH (4) %)
5x 1,000 5x 800 5x 1,200 8 x 800
5,000 4,000 6,000 6,400
1. SRSH - SRBH = Volume Variance
SRSH - 6,000 = 1,000
SRSH = 5,000 or SH = 2:3%0 = 1,000
2. SRSH - ARAH = Cost Variance
5,000 - ARAH = 1,400
ARAH = 6,400
a. Overhead Expenditure Variance = 6,000 — 6,400 =3400 (A)
b. Actual OH's Incurred =% 6,400
c. Actual Hours for Actual Production = 800 hours
d. Overheads Capacity Variance = 4,000 — 6,000 =% 2,000 (A)
e. Overheads Efficiency Variance = 5,000 — 4,000 = 1,000 (F)
f.  Standard Hours for Actual Production = 1,000 hours
lllustration 29:
Standard Actual
Quantity S.P. Total Quantity A.P. Total
A—-1600 24 38,400 A —2400 20 48,000
B — 1400 18 25,200 B — 1400 18 25,200
C - 600 12 7,200 C-750 14 10,500
D - 400 15 6,000 D - 450 14 6,300
4000 76,800 5000 90,000
From the above data calculate various sales variances
Solution:
Material AQAP (1) ) AQSP (2) (%) RSQSP (3) (%) SQSP (4) R)
A 2,400 x 24 2,000 x 24
B 1,400x 18 1,750 x 18
C 750 x 12 750x 12
D 450x 15 500x 15
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A 48,000 57,600 48,000 38,400
B 25,200 25,200 31,500 25,200
C 10,500 9,000 9,000 7,200
D 6,300 6,750 7,500 6,000
90,000 98,550 96,000 76,800
SQ for that product

RSQ = ( S% for all prrgoducts Jx AQ for all products

e.g. = 111888 x 5,000 = 2,000 units

1.  AQAP = Actual Sales =% 90,000
2. AQSP = Actual Quantity of Sales at Standard Prices = ¥ 98,550
3. RSQSP = Revised Standard on Budgeted Sales =3 96,000
4,  SQSP = Standard or Budgeted Sales ¥ 76,800

a. Sales Sub-Volume Variance 3-4 19,200 (F)

b. Sales Mix Variance 2-3 2,550 (F)

c. Sales Volume Variance 2-4 321,750 (F)

d. Sales Price Variance 1-2 8,550 (A)

e. Sales Volume Variance 1-4 ¥ 13,200 (F)

lllustration 30:

Budgeted and actual sales for the month of December, 2012 of two products A and B of M/s. XY Ltd.

were as follows:

Product Budgeted Units Sales Price/Unit (%) Actual Units Sales Price / Unit (%)
A 6,000 %5 5,000 5.00
1,500 4.75
B 10,000 32 7,500 2.00
1,750 8.50

Budgeted costs for Products A and B were 34.00 and % 1.50 unit respectively. Work out from the above

data the followi

ng variances.

Sales Volume Variance, Sales Value Variance, Sales Price Variance, Sales Sub Volume Variance, Sales

Mix Variance

Solution:
(1) (2) (3) (4)
AQAP () AQSP () RSQSP (%) SQSP ()
A 5,000 X 5.00 6,500 X 5 5,906.25 X 5 6,000 X 5
1,500 X 4.75
B 7,500 X 2.00
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1,750 X 1.90 9,250 X 2 9.843.75X 2 10,000 X 2
A 25,000 32,500 29,531.25 30,000
7,125
B 15,000
3,325 18,500 19,687.5 20,000
350,450 51,000 349,219 350,000

Revised Standard Quantity for

A =6,000/16,000 x 15,750 = 5,906.25 units
B =10,000/16,000 x 15,750 = 9,843.75 units

1. AQAP = Actual Sales =%50,450

AQSP= Actual Quantity of Sales at Standard Price =351,000
RSQSP = Revised Budgeted or Standard Sales =349,219
SQSP = Standard or Budgeted Sales = 350,000

Sales Sub Volume or Quantity Variance =3 -4 =%781 (A)

Sales Mix Variance

Sales Volume Variance

a0 T Qo s

Sales Price Variance
e. Sales Value Variance

lllustration 31:

=2-3=%1,781 (F)
=2-4=%1,000 (F)
=1-2=3550 (A)
=1-4=3450 (F)

From the following particulars for a period reconcile the actual profit with the budgeted profit.

Budgeted Actual

R lac) X lac)

Direct Material 50.00 66.00
Direct Wages 30.00 33.00
Variable overheads 6.00 7.00
Fixed overheads 10.00 12.00
Neft Profit 4.00 8.50

100.00 126.50

Actual material price and wage rates were higher by 10%. Actual sales prices are also higher by 10%.

Solution:

(Amountin ¥ lac)

Sales Price Variance = 126.5-[126.5x '/ ]= 11.5 (F)
Sales Volume Variance = [126.5 x 100/] o) —100= 15.0 (F)
Sales Value Variance = 126.5-100 = 26.5 (F)
% of Volume Increase = 15%
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Material Price Variance = [66 x 100/110] — b6 = 6 (A)
Material Volume Variance = [50 x 15/100] = 7.5 (A)
Material Usage Variance = [50 x ”5/100] - [66 x 100/”0] = 2.5 (A)
Material Cost Variance = 50 - 66 = 16 (A)
Wage Rate Variance = [33 x 100/110] -33= 3 (A)
Wage Volume Variance = [30 x ‘5/100] = 4.5 (A)
Wage Efficiency Variance = [30 x ”5/100] - [33x 100/110] = 4.5 (F)
Wage Cost Variance = 30-33= 3.0 (A)
Variable Overhead Volume Variance = [6x'°/ o] = 0.9 (A)
Variable Overheads Efficiency Variance = [6 x ”5/100] -7 0.1 (A)
Variable Overhead Cost Variance = 6-7= 1.0 (A)
Fixed Overhead Cost Variance = 10-12= 2.0 (A)
Statement showing the reconciliation of budgeted profit with actual profit
OR
Profit Variance Statement
(R in lakhs)
Budgeted Profit 4.00
Add: Sales Price Variance 11.50
Sales Volume Variance 15.00
Wage Efficiency Variance 4.50 31.00
35.00
Less: Material Price Variance 6.00
Material Volume Variance 7.50
Material Usage Variance 2.50
Wage Rate Variance 3.00
Wage Volume variance 4.50
Variable Overhead Volume Variance 0.90
Variable Overheads Efficiency Variance 0.10
Fixed Overhead Cost Variance 2.00 26.50
Actual Profit 8.50
lllustration 32:
(X in lakhs)
31-3-2012 31-3-2013
Sales 120 129.6
Prime cost of sales 80 91.1
Variable Overheads 20 24.0
Fixed expenses 15 18.5
Profit 5 (4.0)
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During 2012-13, average prices increased over these of the previous years
(1) 20% in case of Sales (2) 15% in case of Prime Cost (3) 10% in case of Overheads.

Prepare a profit variance statement from the above data.

Solution:
Calculation of variances: R in lakhs)
1. Sales Price Variance 1 129.60 — (129.60 x 100/120) = 21.60 (F)
Sales Volume Variance 1 [120-(129.60 x 100/120)] = 12 (A)
Sales Value Variance 1 129.60 -120 =%9.60 (F)
Decrease in Volume =120-12
100 -2 =10%
4. Prime Cost Price Variance : (91.10x 100/115) -=21.10=%11.88 (A)
5. Prime Cost Volume Variance =80 x 10/100 =38 (F)
6. Prime Cost Usage or Efficiency Variance = (80 x 20/100) — (?1.10 x 100/115) =% 7.22 (A)
7. Prime Cost Variance : 80-90.1 =% 11.1 (A)
8. Variable Overhead Price Variance = (24 x 100/110) - 24 =% 2.18 (A)
9. Variable Overhead Volume Variance = 20 x 10/100 =% 2 (F)

10. Variable Overhead Efficiency Variance = (20 x 90/100) — (24 x 100/110) =¥ 3.82 (A)
11. Variable Overhead Cost Variance =20-24 =3 4 (A)
12. Fixed Overhead Price Variance = (18.50 x 100/110) — 18.50 =% 1.68 (A)

13. Fixed Overhead Efficiency Variance = 15 - (18.50 x 100/110) =¥ 1.82 (A) [Fixed Overhead will not
change give o variation in volume]

14. Fixed Overhead Cost Variaonce = 15-18.50 =% 3.5 (A)

Profit Variance Statement

Particulars (X in lakhs)

Profit for the year ending 31-3-2012 5.00

Add: Sales Price Variance 21.60

Prime Cost Variance 8.00

Variable Overhead Variance 2.00 31.60
36.60

Less: Sales Volume Variance 12.00

Price Cost Price Variance 11.88

Price Cost usage Variance 7.22

Variable Overhead Price Variance 2.18

Variable Overhead Efficiency Variance 3.82

Fixed Overhead Price Variance 1.68

Fixed Overhead Efficiency Variance 1.82 40.60

Loss for the year ending 31-3-2013 4.00
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lllustration 33:

ABC Ltd; adopts a Standard Costing System. The standard output for a period is 20,000 units and the
standard cost and profit per unit is as under:

4
Direct Material (3 units @ 1.50) 4.50
Direct Labour (3 hrs. @ %1.00 ) 3.00
Direct Expenses 0.50
Factory Overheads : Variable 0.25
Fixed 0.30
Administration Overheads 0.30
Total Cost 8.85
Profit 1.15
Selling Price (Fixed by Government) 10.00

The actual production and sales for a period was 14,400 units. There has been no price revision by the
Government during the period.

The following are the variances worked out at the end of the period:

Favourable Adverse
R®) (%)
Direct Material
Price 4,250
Usage 1,050
Direct labour
Rate 4,000
Efficiency 3,200
Factory
Overheads
Variable — Expenditure 400
Fixed — Expenditure 400
Fixed — Volume 1,680
Administration
Overheads
Expenditure 400
Volume 1,680

You are required to:

Ascertain the details of actual costs and prepare a Profit and Loss Statement for the period showing
the actual Profit/Loss. Show working clearly.

Reconcile the Actual Profit with Standard Profit.
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Solution:

Statement showing the Actual Profit and Loss Statement

Particulars Amount Amount
3 4
Standard Material Cost (14,400 x 4.50) 64,800
Add: Price Variance 4,250
Less: Usage Variance (1,050) 68,000
Standard Labour Cost (14,400 x 3) 43,200
Add: Rate Variance 4,000
Less: Efficiency Variance (3.200) 44,000
Direct Expenses (14,400 x 0.50) 7,200
Prime Cost 1,19,200
Factory Overhead:
Variable (14,400 x 0.25) 3,600
Less: Expenditure Variance (400) 3,200
Fixed (14,400 x 0.30) 4,320
Add: Volume Variance 1,680
Less: Expenditure Variance (400) 5,600
Administration Overhead (14,400 x 0.3) 4,320
Add: Volume Variance 1,680
Add: Exp. Variance 400 6,400
Total Cost 1,34,400
Profit (B/F) 9,600
Sales 1,44,000
Statement showing Reconciliation of Standard Profit with Actual Profit
Particulars 3 3

Standard Profit (14,400 x 1.15) 16,560
Add: Material Usage Variance 1,050
Labour efficiency Variance 3,200
Variable Overhead Expenditure Variance 400
Fixed Overhead Expenditure Variance 400 5,050

21,610
Less: Material Price Variance 4,250
Labour Rate Variance 4,000
Fixed Overhead Volume Variance 1,680
Administration Expenditure Variance 400
Administration Volume Variance 1,680 12,010
Actual Profit 9,600
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lllustration 34:

You have been appointed as Management Accountant of S.M. Ltd. Given below is the Company’s

operating profit and loss Statement for the month of April, 2012.

Standard and Actual
Variances
T 4

Budgeted Sales: 90,000
Variances due 1o : (i) Volume of Orders 5,000

(i) Selling prices 2,000 97,000
Budgeted Profit 19,000
Profit Variance due to : (i) Sales Volume 1,200

(i) Selling Price 2,000 22,200
Production Cost Variances:
Materials:
Price 750
Usage (300) 450
Labour:
Rate (1,250)
Efficiency (500) (1,750)
Overheads Expenditure: Fixed 500
Variable (1,250)
Efficiency 1,000
Capacity 500 750
Operating Profit 21,650

The Costing Department provides you with the following information about sales and costs for the month

of May, 2012.
Standard Cost Budgeted Sales Actual Sales

Product per unit () | Number of Units | Sales Value (%) | Number of Units | Sales Value ()
A 31 1,250 50,000 1,400 54,000

B 25 1,000 30,000 950 27,500

C 15 750 15,000 900 17,500
Materials: N
Standard Cost of materials actually used 26,150
Standard Cost of materials allowed 26,650
Actual Cost of materials used 27,150
Labour:

Standard Labour Cost per hour 0.90
Actual Clocked Hours 22,000
Actual Labour Cost 21,300
Budgeted Hours (hours) 20,000
Standard Hours produced (hours) 22,500
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Overheads:

Budgeted rates of overheads recovery per direct labour hour:
Variable ¥ 1.00 Fixed ¥ 0.50
Actual Overhead Costs.
Variable ¥ 21,500 Fixed ¥ 12,000

Prepare an Operating Profit and Loss Statement for May, 2012 in the same form as for April, 2012.

Solution:
AQAP (1) (%) AQSP (2) (3) SQSP (3) )
A 54,000 56,000 50,000
B 27,500 28,500 30,000
C 17,500 18,000 15,000
399,000 %1,02,500 395,000
1.  AQAP = Actual Sales =% 99,000
2.  AQSP = Actual Quality of Sales =%1,02,500
3. SQSP = Standard or Budgeted Sales =3 95,000
a. Sales Volume Variance =2 -3 =% 7,500 (F)
b. Sales Price Variance = 1 -2 =% 3,500 (A)
AQAR (1) ) AQSR (2) (3) SQSR (3) ()
A 1,400 x 7.5714 1,400 x 9 1,250 x 9
B 950 x 3.9473 950 x 5 1,000 x 5
C 900 x 4.4444 900 x 5 750 x 5
A 10,600 12,600 11,250
B 3,750 4,750 5,000
C 4,000 4,500 3,750
318,350 321,850 320,000

SR = Standard Selling Price — Standard Cost per unit

AR = Actual Selling Price — Standard Cost per unit

SR:A=9;B=5andC=5

AR:

A = (54000/1400) - 31=% 7.5714

B = (27500/950) — 25=3%3.9473

B = (17500/900) — 15=34.4444

1.  AQAR = Actual Profit =% 18,350
AQSR = Actual Sales at Standard Rate of Profit =3 21,850
SQSR = Budgeted Profit =% 20,000
a. Profit Variance Due to Sales Volume =2 -3 =3 1,850 (F)
b. Profit Variance due to Selling Price = 1 -2 =%3,500 (A)
c. Total Profit Variance =1-3=% 1,650 (A)

COST AND MANAGEMENT ACCOUNTANCY | 4.59 <



Standard Costing

Material Variance:

SQSP (1) (k)

AQSP (2) (R)

AQAP (3) ()

26,650

26,150

27,150

1. SQSP = Standard Cost of Standard Material =3 26,650
AQSP = Standard Cost of Actual material =% 26,150
AQAP = Actual Cost of Material =3 27,150
a. Material Usage Variance = 1 -2 =3 500 (F)

b. Material Price Variance =2 -3 =% 1,000 (A)

Labour Variances:

SRSH (1) })

SRAH (2) )

ARAH (3) (})

0.9 x 22,500

0.9 x 22,000

20,250

19,800

21,300

1. SRSH = Standard Cost of Standard Labour =¥ 20,250
SRAH = Standard Cost of Actual Labour =3 19,800
ARAH = Actual Cost of Labour =% 21,300
a. Labour Efficiency Variance = 1 -2 =3 450 (F)

b. Labour Rate Variance =2-3=3% 1,500 (A)

Variable Overhead Variances:

SRSH (1) )

SRAH (2) (%)

ARAH (3) (?)

1 x 22,500

1 x 22,000

% 22,500

% 22,000

% 21,500

1. SRSH = Standard Cost Standard Variable Overheads =¥ 22,500
SRAH= Standard Cost of Actual Variable Overheads =3 22,000
ARAH = Actual Variable Overheads =% 21,500
a. Variable Overheads Efficiency Variance = 1 -2 =3 500 (F)

b. Variable Overheads Expenditure Variance =2 -3 =3 500 (A)

Fixed Overhead Variances:

(1) SRSH (%)

(2) SRAH })

(3) SRBH (3)

(4) ARAH (3)

0.5 x 22,500

0.5 x 22,000

0.5 x 20,000

311,250

%11,000

%10,000

312,000

p—

> NN

SRSH = Standard Cost of Standard Fixed Overheads =3 11,250
SRAH = Standard Cost of Actual Fixed Overheads =% 11,000
SRBH = Budgeted Fixed Overheads =3 10,000
ARSH = Actual Fixed Overheads =% 12,000

a. Fixed Overheads Efficiency Variance = 1 -2 =3 250 (F)
b. Fixed Overheads Capacity Variance =2 -3 =% 1,000 (F)
c. Fixed Overheads Expenditure Variance = 3 -4 =3 2,000 (A)
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Operating Profit and Loss Statement for the month of May, 2012:

Standard Actual
Variances Variances
3 3

Budgeted Sales 95,000
Variances due to Volume 7,500
Variances due to Selling Prices (3.500) 99.000
Budgeted Profit 20,000
Variance due to Sales Volume 1,850
Variance due to Selling prices (3.500) 18,350
Production Cost Variances:
Material usage 500
Material Price (1,000) (500)
Labour efficiency 450
Labour Rate (1,500) (1,050)
Overheads:
Expenditure: Variable (500)
Fixed (2,000)
Efficiency (Variable and Fixed) 750
Capacity 1,000 (750)
Operating Profit 16,050

4.2 UNIFORM COSTING

4.2.1 Intfroduction:

Uniform Costing is not a separate method or type of Costing. It is a technique of Costing and can be
applied to any industry. Uniform Costing may be defined as the application and use of the same costing
principles and procedures by different organisations under the same management or on @ common
understanding between members of an association. The main feature of uniform costing is that whatever
be the method of costing used, it is applied uniformly in a number of concerns in the same industry, or
even in different but similarindustries. This enables cost and accounting data of the member undertakings
to be compiled on a comparable basis so that useful and crucial decisions can be taken. The principles
and methods adopted for the accumulation, analysis, apportionment and allocation of costs vary so
widely from concern to concern that comparison of costs is rendered difficult and unrealistic. Uniform
Costing attempts to establish uniform methods so that comparison of performances in the various
undertakings can be made to the common advantage of all the constituent units.

4.2.2 Scope of Uniform Costing:
Uniform Costing methods may be advantageously applied:

a. In asingle enterprise having a number of branches or units, each of which may be a separate
manufacturing unit.

b. In a number of concerns in the same industry bound together through a trade association or
otherwise, and

c. Inindustries which are similar in nature such as gas and electricity, various types of fransport, and
coftton, jute and woolen textiles.
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The need for application of Uniform Costing System exists in a business, irrespective of the circumstances
and conditions prevailing therein. In concerns which are members of a tfrade association, the procedure
for Uniform Costing may be devised and confrolled by the association or by any other central body
specially formed for the purpose.

4.2.3 Requisites for Installation of a Uniform Costing System:

The organisational set up for implementing the principles and methods of Uniform Costing may take
different forms. It may range from a small association of a number of concerns who agree to have uniform
information regarding a few specific cost accounting respects, to be a large organisation which has
a fully developed scheme covering all the aspects of costing. The success of a uniform costing system
will depend upon the following:

a. There should be a spirit of mutual trust, co-operation and a policy of give and take amongst the
participating members.

There should be a free exchange of ideas and methods.

The bigger units should be prepared to share with the smaller ones, improvements, achievements
of efficiency, benefits of research and know-how.

d. There should not be any hiding or withholding of information.
e. There should be no rivalry or sense of jealousy amongst the members.

In the application of Uniform Costing, the fundamental requirement is, therefore, to locate such
differences and to eliminate or overcome, as far as practicable, the causes giving rise to such differences.
The basic reasons for the differences may be as follows:

a. Size and organisational set up of the business:

The number and size of the departments, sections and services also vary from one concern to
another according to their size and organisation. The difficulty in operating Uniform Cost Systems for
concerns which vary widely in regard to size and type of business may to some extent be overcome
by arranging the various units in a number of size or type ranges, and applying different uniform
systems for each such type.

b. Methods of production:

The use of different types of machines, plant and equipments, degree of mechanization, difference
in materials mix and sequence and nature of operations and processes are mainly responsible for
the difference in costs.

c. Methods and principles of cost accounting applied:

Itis in this sphere that the largest degree of difference arises. Undertakings manufacturing identical
or similar products and having the same system of cost accounting would generally employ
different methods of treatment of expenditure on buying, storage and issue of materials, pricing
of stores issues, payment to workers, basis of classification and absorption of overhead, calculation
of depreciation, charging rent on freehold or leasehold assets etc.

4.2.4 Fields covered by Uniform Costing:

There is no system of Uniform Costing which may be found to fit in all circumstances. The system to be
installed should be tailored to meet the needs of each individual case. The essential poinfs on which
uniformity is normally required may be summarized as follows:

a.  Whether costs are required for the individual products i.e for the cost units or for cost centres.
b. The method of costing to be applied.
c. The technique employed such as Standard Costing, Marginal Costing.
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ltems to be excluded from costs.
The basis of departmentalization.

The basis of allocation of costs to departments and/or service department costs to production
departments.

The methods of application administration, selling and distribution overhead to cost of sales.
The method of valuation of work-in-progress.
Methods of treating cost of spoilage, defective work, scrap and wastage.

Methods of accounting of overtime pay bonus and other miscellaneous allowances paid o
workers.

Whether purchase, material handling and upkeep expenses are added to the cost of stores or are
freated as overhead expenses.

The system of materials control-pricing of issues and valuation of stock.
The system of classification and coding of accounts.

The method of recording accounting information.

4.2.5 Advantages of Uniform Costing:

Main advantages of a Uniform Costing System are summarised below:

(i)

(i)

i)

(iv)

(xi)

It provides comparative information to the members of the organisation / association which may
by them to reduce or eliminate the evil effects of competition and unnecessary expenses arising
from competition.

It enables the industry to submit the statutory bodies reliable and accurate data which might be
required fto regulate pricing policy or for other purposes.

It enables the member concerns to compare their own cost data with that of the others detect
the weakness and to take corrective steps for improvement in efficiency.

The benefits of research and development can be passed on the smaller members of the association
lead to economy of the industry as a whole.

It provides all valuable features of sound cost accounting such as valued and efficiency of
the workers, machines, methods, etc., current reports of comparing major cost items with the
predetermined standards, etfc.

It serves as a prerequisite to Cost Audit and inter firm comparison.

Uniform Costing is a useful tool for management control. Performance of individual units can be
measured against norms set for the industry as a whole.

It avoids cut-throat completion by ensuring that competition among member units proceeds on
healthy lines.

The process of pricing policy becomes easier when Uniform Costing is adopted.

By showing the one best way of doing things, Uniform Costing creates cost consciousness and
provides the best system of cost control and cost presentation in the entire industry.

Uniform costing simplifies the work of wage boards set up to fix minimum wages and fair wages for
an industry.

4.2.6 Limitations of Uniform Costing:

(i)

Uniform costing presumes the application of same principles and methods of Costing in each of
the member firms. But individual units generally differ in respect of certain key factors and methods.
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(i) Forsmaller units the cost of installation and operation of Uniform Costing System may be more than
the benefits derived by them.

(i) Uniform costing may create conditions that are likely to develop monopolistic tendencies within
the industry. Prices may be raised artificially and supplies curtailed.

(iv) If complete agreement between the members is not forthcoming, the statistics presented cannot
be relied upon. This weakens the Uniform Costing System and reduces its usefulness.

4.2.7 Inter Firm Comparison

Inter-firm comparison as the name denotes means the techniques of evaluating the performances,
efficiencies, deficiencies, costs and profits of similar nature of firms engaged in the same industry or
business. It consists of exchange of information, voluntarily of course, concerning production, sales
cost with various types of break-up, prices, profits, etc., among the firms who are interested of willing to
make the device a success. The basic purposes of such comparison are to find out the work points in an
organisation and to improve the efficiency by taking appropriate measures to wipe out the weakness
gradually over a period of time.

The benefits which are derived from Inter-firm Comparison are appended below :

a. Inter-firm Comparison makes the management of the organisation aware of strengths and weakness
in relation to other organisations in same industry.

b. Asonly the significant items are reported fo the Management time and efforts are not unnecessary
wasted.

c. The management is able to keep up to data information of the trends and ratfios and it becomes
easier for them to take the necessary steps for improvement.

d. It develops cost consciousness among the members of the industry.

Information about the organisation is made available freely without the fear of disclosure of
confidential data to outside market or public.

f.  Specialized knowledge and experience of professionally run and successful organisations are made
available to smaller units who can take the advantages it may be possible for them to have such
an infrastructure.

g. Theindustry as a whole benefits from the process due to increased productivity, standardization
of products, elimination of unfair comparison and the trade practices.

h. Reliable and collective data enhance the organising power in deal in with various authorities and
Government bodies.

i. Inter firm comparison assists in a big way in identifying industry sickness and gives a timely warning
so that effective remedial steps can be taken to save the organisation.

4.2.8 Limitations of Inter-firm Comparison:

The practical difficulties that are likely to arise in the implementation of a scheme of inter-firm comparison
are:

a. The top management may not be convinced of the utility of inter-firm comparison.

b. Reluctance to disclose data which a concern considers fo be confidential.

c. Asense of complacence on the part of the management who may be satisfied with the present
level of profits.

d. Absence of a proper system of Cost Accounting so that the costing figures supplied may not be
relied upon for comparison purposes.

e. Non-availability of a suitable base for comparison.
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These difficulties may be overcome to a large extent by faking the following steps:
a. ‘Seling’ the scheme through education and propaganda. Publication of articles in journals and

periodicals, and lecturers, seminars and personal discussions may prove useful.
b. Installation of a system which ensures complete secrecy.

c. Infroduction of a scientific cost system.

lllustration 35:

The share of total production and the cost-based fair price computed separately for each of the four

unifs in industry are as follows:

T per unit

Share of Production 40% 25% 20% 15%
Material Costs 150 180 170 190
Direct Labour 100 120 140 160
Depreciation 300 200 160 100
Other Overheads 300 300 280 240

850 800 750 690
20% return on capital employed 630 430 350 230
Fair Price 1,480 1,230 1,100 920
Capital employed per unit is worked out as follows:
Net Fixed Assets 3,000 2,000 1,600 1,000
Working Capital 140 150 150 150
Total 3,140 2,150 1,750 1,150

Indicate with reasons, what should be the Uniform Price fixed for the product.

Solution:

Computation of Uniform Price :

Weighted Average Cost= [850 x 40%] + [800 x 25%] + [750 x 20%] + [690 x 15%]
=340+ 200 + 150 + 103.5

=%793.5

Weighted Average Return on Capital Employed (profit)
= [630 x 40%] + [430 x 25%)] + [350 x 20%)] + [230 x 15%]

=252+ 107.5 + 70 + 34.5
= 3464

Uniform Price = 793.5 + 464 =% 1,257.5
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A Cost/Revenue

D
In this diagram on X-axis the output and on Y-axis costs,
Revenue and Price are determined. The demand curve DD1
K . . .
P M, has a kink at point K. It is the average revenue curve. The

e point K divides the demand curve into two parts. DK part
e, of demand curve is elastic one and where as KD, part of
the demand curve is less elastic.

»

o M Out Put

There is price rigidity at point K because of several reasons. If the particular firm rises its prices the other firms
do not follow. Therefore the demand for the particular products will be reduced; on the other hand if the
particular firm reduces their prices, other firms follow the price. Therefore no firm has to desire to increase
or decrease the price level. So there is price rigidity in oligopoly market. The marginal cost becomes equal
to marginal revenue at point E. Therefore the output is determined as OM and the price as OP.

PRICE DETERMINATION UNDER DUOPOLY:

As early asin 1838, a French economist Cournot analyzed a special case of competitive business behaviour
with only two firms in an Industry. The assumptions are quite strict but considering the time at which this
formulation was developed, they cannot be faulted with foo much. It is assumed that each member in this
two — firm industry produces a homogeneous product, treats the rivals output as given and maximizes
profit. We shall illustrate the equilibrium price-volume combination for each firm by taking simple example.
The rival firm’s output behaviour with respect to one firm'’s output is called conjectural variation. Cournot
assumed a zero conjectural variation.

Assumptions:

1. There are two firms, each owning an artesian mineral water well.

2. Both the firms operate their wells at zero marginal cost

3. Both of them face and demand curve with constant negative slope.

4. Each seller acts on the assumption that his competitor will not reach to his decision to change his
output and price.

Suppose, the total industry demand function was:

P=100-0.5Q

Since the entire output is shared by just two firms, this can well be written as
P=100-0.5 (Q, +Q,)

Firm number 1 for example has a constant cost function represented by

C, =5Q,

Firm number Il is having an increasing cost function C-, = 0.5 Q22

Firm I's Profit = Total Revenue — Total costs

=PQ, -5Q,

=[100-0.5(Q, +Q,) Q,-5Q|]

=95Q,-0.5Q,,-0.5Q,Q,

The solution of duopoly equiliorium crucially depends on the nature of the reaction function of each duopolist.

The equilibrium is reached when the values of Q, and Q, are such that each firm maximizes its profit, given
the output of the other and neither desire to alter the respective output. However, for a common solution,
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both the firms must achieve maximum profits and at the same time have no incentive for changing
respective output levels. Such a solution is obtained at the intersection point of the two linear reaction
functions.

‘Duopoly’ means two sellers. There are different kinds of ‘Duopoly’.
1. Cournot’s Solution

2. Edgeworth Model

3. Chamberlin’s Model

1. Curnot’s Solution:

A.A. counrnot, a French economist was found solution to duopoly pricing in 1838. His model is based on the
following assumptions:

1. Total output must be sold out.

The two sellers produce and sell a homogeneous product.
The number of buyers is large.

Each seller knows the demand curve for his product

The cost of production is assumed to be zero

Each rival’'s plans of output.

Each supplier takes the supply of his rival to be constant.

© N o 0~ W N

Each accepts the market demand for his product.

9. Eachseller aims at maximum revenue Curnof assumed that there are two firms each owning a mineral
well, and operating with zero costs. They sell output in a market with a straight — line demand curve. Each
firm acts on the assumption that its competition will not change its output, and decides its own output so as
fo maximize profit.

Basing on these assumptions, Cournot’'s model tells us that each will be supplying exactly equal quantities
of the product and the price charged will be same.

1. Edgeworth’s model duopoly pricing:

Edgeworth based his model on the same assumptions of cournot except that each seller takes his rival’s
supply constant. Instead Edgeworth assumes that each seller takes the price of hisrival constant. According
to Edgeworth, there will not be any price stability under duopoly. The price continually varies between
competitive and monopolistic levels. According to him, duopoly situation is indeterminate and unstable
equilibrium.

2. Chamberlin’s Model:

Chamberlin's contribution to the theory of oligopoly consists in his suggestion that a stable equilibrium can
be reached with the monopoly price being changed by all firms, if firms recognize their interdependence
and act so as to maximize the industry profit.

Chamberlin rejects the assumption of independent action by competitors. He recognizer the mutual
dependence of the two sellers put forth a stable equilibrium model. His situation is based on the assumption
that each seller is intelligent enough to understand the importance of mutual agreement between the two
and that sharing monopoly profits is to best advantage of both.
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Firm ‘A" — Maximizing output ‘OX ' and sell it at the monopoly price ‘Pm’.
Firm ‘B’ is having ‘Quantity’ — ‘X B' at which B's MR = MC =0
Total industry output is OB.

Bl

‘DD’ is demand curve.
5. ‘e’ - equilibrium price.

Under chamberlin model the market demand is a straight line with negative slope, and production is
assumed costless for simplicity.

6.2 GOVERNMENT INTERVENTION AND EFFECT

In modern times the state participation in economic activity can hardly be a matter of disagreement. The
free play of economic forces, evenin developed capitalist countries, has often meant large unemployment
and instability of the system. Hence there is a considerable dilution of the laissez-faire principle and the
governments are now called upon to intervene in economic fields which were considered sacrosanct. In
developed nations state intervention has been invoked to ensure the economic stability and full employment
of productive resources of the country. But the state activity is ore in-evitable in developing countries. Here
the state to play a vital and ever expanding role to accelerate process of economic growth. These countries
are striving towards the achievement of higher standards of living. In case of under developed nations, the
vicious circle of under-developed equilibrium can be broken by a comprehensive government planning
of the process of economic development.

In the initial phase, the process of development in developing countries is held up primarily by the lack of
the basic social and economic overheads such as schools, fechnical colleges and research insfitutes,
hospitals and railways, roads, ports, harbours and bridges. Provision of these overheads requires very large
investments. Such investments will lead to the creation of external economies, which, in their furn, will
provide incentives for the expansion of private enterprise in the field of industry as well as agriculture.
Private enterprises will not undertake investments in social overheads, because the returns from them in the
form of an increase in the supply of technical skills and higher standards of education and health can be
realised only over a long period. Investment in them is not profitable from the standpoint of the private
entrepreneurs. Howsoever productive it may be from the broader interest of the society. This indicates the
need for direct participation of the government by way of investment in social overheads, so that the rate
of development is quickened.

In view of the peculiar circumstances in which politically, socially and economically Indian economy is
placed, there is not only a great urgency about economic development but also an infinitely much greater
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effort is required to generate the forces of economic growth.

The process of regulated development in India took the shape of democratic planning of the economy.
The cornerstone of this process is the *Mixed economy” framework.

Features of a mixed economy are the following:

(i) Individual freedom. In a mixed economy, like any capitalist economy, consumers enjoy the freedom
of consumption, producers the freedom of production and workers the freedom of choice of occupation.
However, the State imposes restrictions on the production and consumption of commodities and services
considered harmful for social welfare and growth.

(ii) Co-existence of public and private sectors. In a mixed economy, the areas of economic activities are
demarcated for the public and private sectors by the State: basic industries requiring heavy investment,
strategic industries (like defence production) and the activities relating to social welfare and those essential
for economic growth belong to public sector. Rest of the industrial activities is open to private sector.

(iii) Planning. Like socialist economies, economic plans (at the national and State levels) are formulated
in a mixed economy too. But detailed plans are prepared only for the public sector. For the private sector
only the broad targets of production are indicated and creation of new capacities facilitated accordingly.
A system of taxes and subsidies is used to encourage private sector to achieve the indicated targefs.

(iv) Social welfare. In a mixed economy, the State follows policies which increase social welfare. It spends
on provision of social services like education, health, housing for weaker sections, etc. It also imposes
progressive rates of direct taxes on incomes and wealth of the people so as to reduce inequalities in the
distribution of income and wealth in the society. The State also enacts various labour laws to fix minimum
wages, fo regulate hours of work and other aspects of working conditions. The State also follows policies to
develop backward regions and to increase employment opportunities in the economy.

State regulation of industry has been of an active nature since the inception of the planning process in
India. It consisted of two basic dimensions:

(i)  The creation and growth of public sector in fransport, finance and banking, in certain types of intfernall
and external frade and in the production of key and strategic products, like oil, for the economy.

(i) Coordination of current economic needs with long-term development targets. For this, economic
planning was resorted to for channelising investment and regulating changes in the production structure.

The intervention of government in Indian economy can be studied under the following heads:
1.  Government as regulator of business;

2.  Government as promoter of business;

3.  Government as an entrepreneur; and

4. Government as a planner.

It must, however, be well understood that this four-fold classification of government’s role is purely for the
ease of understanding the State’'s economic activities. Any one type of role of government is not
independent of its other roles—these are integrally connected with one another.

1. GOVERNMENT AS REGULATOR OF BUSINESS:

Government regulates the economy through the legal framework. Various legislations have been passed
fo achieve the various objectives of the economy.

Income Tax Act: to reduce the gap between the rich and Poor, SEBI — To protect the interest of the share
holders, Essential Commodities Act — To control prices of essential commodities...etc

Various legislations which have to be complied by business enfities in India are

a) Industrial Development and regulation Act
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b) FEMA

c) IncomeTax

d) Excise Act

e) Customs Act,

f)  Statelevel VAT Acts

g) Factories Act

h) Companies Act

i) Other labour and Industrial laws.

2. GOVERNMENT AS PROMOTER OF BUSINESS:

Finance is the crux of the problem of development. We know that the developing countries suffer from
scarcity of capital which is the greatest handicap in their economic growth. To mobilise these savings a
sound banking system is essential and other financial institutions are required to channelize these savings,
into investments and supply credit needs of frade and industry. The government is to see that appropriate
financial institutions are set up to meet the requirements of the entrepreneurs

In India, for instance the government took steps to reform the banking system and put it on sound footings.
Fourteen major commercial banks were nationalized in 1969 and six more in 1980. In agriculture sector to
meet the credit needs of the farmers, NABARD and Land development banks were established. In industrial
sector too financial and other institutions were established to promote industrial development. To assist the
small scale and coftage industries, several boards were set up such as Cottage industries boar, State
Financial corporations were setup. To meet the long ferm financial needs of the large scale industries,
industrial finance corporations like IFCI, IDBI, ICICI, etc were setup.

1. GOVERNMENT AS ECONOMIC PLANNER:

The basic challenge before a developing country is to catch up with advanced countries, which is not
possible unless these countries are in a position to accelerate the pace of economic growth. This is generally
achieved through a process of planned development which amount other things includes. i) Pre-determining
the priorities of development; ii) development of suitable links between various sectors and functional
areas so that economy can growth in an integrated way, iii) evolving an organizational mechanism for
implementation of plans, and iv) a built-in system of review and evaluation of the progress plan.

Planning in India - Objectives and Strategy:

The objectives of planning in India may be grouped into the following broad categories:

i.  Growth of national income and the level of per capital income

i. To achieve a planned rate of investment within a given period so as to increase output capacity.
iii. To reduce in-equadlifies in the distribution of income and wealth.

iv. Toreduce the concenfration of economic power over the productive resources of the economy
v. To create additional job opportunities.

vi. To adopt measure to alleviate the three ‘bottlenecks’ regarded by the planners as being of critical
importance, viz., agricultural production, the manufacturing capacity for producers’ goods and in the
long run as an alternative source of jobs to the unemployed agricultural population.
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3. GOVERNMENT AS ENTERPRENEUR:
Public Sector in India:

Public Sector in India was designed to confrol the “commanding heights” of the economy. Investment in
public sector has been undertaken mainly as an instrument of the policy of socidlistic pattern of society.
There has been a dramatic expansion of the public sector during the planning period. The growing emphasis
on public sector is because of the following:

(1) Many a time, a public enterprise becomes necessary because of the sheet magnitude and size of an
enterprise. For example, no private enterprise in India can and would like to provide the capital required
for the construction of a dam; only public enterprises has to take up such ventures.

(2) In certain public utility services, such as power and transport, which require heavy initial investment
and which have a long gestation period, only government can wait for the result.

(3) Only public enterprises can have the consideration of a balanced regional development. The social
benefits of providing employment in backward areas are much greater than a similar outlay elsewhere.

(4) If nature of product/technology necessitates monopoly in supply, it is always good to have monopoly
of the State rather than a private firm. This prevents concentration of economic power with private individuals.

(5) Public enterprises can play a promotionalrole. They can act as pacesetters for private individuals. For
example, it was only after the successfully beginning of some plants in the public sector that the private
sector came forward for production of fertilizers.

(6) Public ownership of key economic points, like banks, can exert a healthy influence on the entire
economy in respect of prices, geographical distribution, etfc.

(7) The expansion of the public sector has also become necessary for making adequate provision for the
infrastructure which is vital for overall industrial growth in the country. It provides better opportunities for
expansion of the private sector too. Moreover, the private sectoris normally not interest in the development
of infrastructure because of the heavy investment, low rate of retfurn and the long gestation period. In the
setting up of basic and key industries, like steel and heavy machinery, etc., the public sector has played a
most beneficial role since most industries of this type were beyond the capacity of the private sector.

In short, the fremendous growth of public sector in India and persistent emphasis on its importance has
been with following objectives in view:

- To initiate and accelerate industrialisation of the country;

- To minimize imbalances in personal, sectoral and regional incomes in the country;

- To tackle the problem of unemployment;

- To forestall and check the growth of monopolistic tendencies in the private sector;

- To create infrastructure for smooth and fast growth; and

- To ensure against economic distortions, often resulting from the operation of free market.
- The type of organisation of these undertakings. There are:

Forms of public sector organisations:

The public sector undertakings can be classified info four kinds, depending on the type of organisation of
these undertakings. These are:

(1) Departmental undertakings: This category consists of those public sector units which are organised on
the pattern of the departments of the government, e.g., the production units of Indian Railways like
Chittaranjan Locomotive Works, Integral Coach Factory, and the production units under the Department
of Defense Production
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(2) Public utilities: These are again departmentally controlled, although some autonomy in their working
has been given in certain cases. This category includes undertakings like the railways, ports, posts and
telegraphs, power and irrigation works.

(3) Public corporations: This includes those industrial undertakings which are organised as statutory
corporations, like Air India International and Indian Airlines Corporation.

(4) Government Companies: The industrial and commercial undertakings mainly, if not wholly, financed
by the government. For example, Hindustan Machine Tools, Neyveli Lignite Corporation, Bharat heavy
Electrical Limited, efc.

4. GOVERNMENT AS A PLANNER:

Monetary and fiscal policies of a government are also aimed at giving direction to the economy as per the
economic priorities. Once a government has decided about the kind of industries (capital or consumer
goods), the scale of these industries (large or small — scale), type of industrial ownership (public or private).
Domestic or foreign, and the allocation pattern ofincome between consumption and saving, etc. it develops
a scheme of monetary-fiscal-budgetary policies that would help fulfill these objectives. A good mix of
these three policies with efficient administrative machinery can create climate for the intended use of
resources, pattern of growth in savings and investment and distribution of income. The cenfral bank can
mould its monetary policy (money supply and bank rate) to stimulate general industrial growth and revival.
Each central budget has a bias in favour of some industries where certain fax concessions and expenditure
allocations are done for the revival and growth Reduction in direct taxes also has a stimulating effect on
industry as it results in enhancing demand for the product.

(a) Monetary Policy:

Since the planned development process started in India, the money and credit policy followed by the
Reserve Bank of India is based mainly on two considerations: a) to accelerate growth rate, and b) fo
control and reduce inflationary tfrends in the economy. Obviously, in a state of fast growing business and
industrial activity there is bound to be expansion of currency and credit, but the supply of credit in excess
of its need would prove inflationary. The RBI tries to strike a balance between them and in order to draw
policy perspectives, it juxtaposes information on indicators like inflation rate, interest rate, BOP position,
fiscal deficit, credit flows, etc. This mulfiple indicator approach lends flexibility for necessary adjustment.

(b) Fiscal Policy or Budgetary Policy:

Fiscal policy or budgetary policy in India is designed to achieve the following objectives:

i. To achieve rapid economic development;

i. Toreduce concenfration of income and wealth so as to create socialistic pattern of society;

ii. To achieve plan targets of growth and employment

iv. Toreduce regional imbalances by providing incentive for backward area location of industries, and

v. To modify industrial structure according fo plan frame work by encouraging/discouraging investments
in certain industries.

In order to achieve these objectives, the government has followed the policy of formulating its annual
budgets and tax provision in such a manner that the desired objectives are fulfiled without creating any
noticeable disruption in the existing economic structure. The fiscal policy of the government consists of the
following three instruments:

1)  Policy of taxation,
2)  Policy of public expenditure, and

3) Policy of public debt management.
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6.3 BUSINESS AND ECONOMIC FORECASTING

Economic forecasting can be termed as a process of predicting conditions in the economy as a whole or
in part. Economic forecasting has many advantages. At the macro level, economic forecasting helps us
in estimating the growth of an economy. Economic forecasts assist the Government in talking the steps
required to achieve the objective of economic development. For instance, if the forecasts indicate that
the economy is growing at a slow pace, then the Government would contemplate making changes in the
fiscal and monetary policies so as to raise the growth rate.

Economic forecasting is of vital importance even at the micro level. Firms formulate their strategies based
on economic forecasts. Forinstance, if the forecasts indicate that the economy is growing at a fast pace,
then it encourages the businessmen to invest more and improve their profits.

“If the forecasts about demand the cost of inputs, product price, technology etc., that going fo plan are
seriously in error, then the plan will be of little use and the confrol phase is likely to break down™.

Various economic forecasting techniques are available. They range from simple and relatively inexpensive
procedures to methods that are quite complex and expensive. Some of the techniques are quantitative
while others are qualitative. It is very difficult fo save which one is the best. The best one for a particular task
depends on the specific nature of the forecasting problem. Some of the relevant factors to be considered
are as follows:

a) The fime into the feature that one must forecast.

b) Degree of accuracy require

c) The lead fime available before arriving at a decision

d) The quality of data available for the purpose of the analysis.

e) The nature of relationships included in the forecasting problem.

f)  The benefits expected from a successful forecast compared to the cost associated with using a
particular technique.

Some techniques are quite satisfactory for short run projections such as barrow meftric and survey
methodology. Others require more lead time and are thus more useful for long forecasting. The forecaster
must assess the strengths and weakness of each technique in-order to choose the best fechnique for his
forecasting problem. The forecasting techniques can be broadly categorized into the following:

A. Macro Economic Forecasting:

a.i) Survey of buyer's intention.

a.ii) Forecasting Turning points (Barometric Forecasting)

a.iii) Index Numbers — Composite & Diffusion Indices

a.iv) Econometric methods.

a.v) Input-output analysis.

a.vi) Judgmental forecasting of Macro — Economic Activity

B. Indusiry Forecasting:

b.i) Extrapolating the Trend line — Free hand method and least Square Method
b.ii) Box-Jenkins Methods

b.iii) Judgmental forecasting at Industry Level
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C. Firm’s Product:

c.i) Differential Equations

c.ii) Correlation analysis

c.ii) Forecast of Field Sales Personnel

c.iv) Opinion pooling (Expert opinion)

c.v) Smoothing Techniques: moving average and exponential smoothing
c.vi) Constant Growth Rate Projection.

All these methods may now be briefly discussed as below:

i) Survey of buyers intentions:

This method is used for short-term forecasting. This method seeks to “determine whether potential customers
intend to buy a certain product or service in the forecasting period. An attempt may be made with this
method also to ascertain too many units of a product a customer will buy and at what prices. Some
forecasters also make a survey of consumer intentions. Intention surveys are used to judged level of
confidence the consumer feels concerning the desirability of spending for consumption in future.

Survey methods are widely used because they provide useful supplementary material in addition to more
highly quantitative techniques. In fact, econometric methods which are used for quantitative forecast
depend on an underlying stability of the relation between the major demand determinants and the quantity
demanded. These quantitative techniques often fail to capture the more emotionally and psychologically
based swings in consumer behaviour. But a carefully constructed survey method may clearly reveal this
type of information. The longer the forecast period, the greater the chances of error. So this method
unlikely to give accurate results for long period.

ii) Forecasting Turning Points - Barometric Forecasting.

Barometric Forecasting is the prediction of turning points in one economic time series through the use of
observations on other time series called barometers or indicators. The economists at the national bureau of
Economic, Research have classified economic fime series into 3 broad categories namely leading indicators,
co-incident indicator and lagging indicators. These indicators provide signals or indications of changes in
economic activity such as national income, national product, level of employment, rate of inflation etc.

a) Leading Indicators includes twelve indexes. Such as Average work week of production workers, Stock
price of 500 common stock, No. of new building permits, change in sensitive materials prices, money supply,
Change in total liquid assets.

b) Co-incidentindicatorsinclude sixindexes such as personal income, industrial production, manufacturing
and trade sales, employees on non —agricultural payrolls.

c) Lagging Indicators seven indexes such as manufacturing and trade inventories, average prime rate
charged by banks, commercial and industrial loans outstanding etfc.

These indicators do not always give a clear cut indication of turn in economy activity.

iii) Index Numbers - Composite and Diffusion Indexes:

Composite and diffusion indexes often overcome, atleast partly, the difficulties in barometric forecasting
and are also used for forecasting purpose. Composite index are those that measure several aspects of
business activity by covering a wide range of economic activities. They are thus quite reliable business
cycle indicators. Composite index contains twelve leading, four coincident, and six lagging indicators. The
most outstanding of the indexes are: industrial production gross national product, and capacity utilization
rate. They are weighted averages of several leading indicators in each group. Large weights are given to
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those indicators which do the job of forecasting better than others.

In order to overcome the difficulty arising when some of the 12 leading indicators move up and some
move down, another method is used. This is known as the diffusion (pressure) index. Rather than combining
12 leading indicators into a composite index, economists construct a diffusion index which gives the
percentage of the 12 leading indicators moving upward. In other words “instead of combing a number of
leading indicators into a single standardized index, the methodology consists of noting the percentage of
the total number of leading indicators that are rising at a given point o time”. As a general rule, barometric
forecasting is largely based on composite and diffusion indexes. Not much reliance is placed on individual
indicators, except when a firm needs information about expected changes in the market for certain specific
goods and services.

The composite and diffusion indexes are no doubt acceptable tools for macro-level forecasting, i.e., for
predicting turning points in business cycles. But there are certain short comings of this method. Firstly, on
various occasions economists forecasted a recession that failed to occur. Secondly, there can be
considerable variability in lead fime.

iv) Econometric Models:

The stafistical methods used in forecasting can be broadly subdivided into two categories namely time
series models and econometric models. Econometric model is the use of an explicit structural model that
attempts to explain the underlying economic relations. To be more specific if we wish to employ an
econometric model to forecast future sales it is necessary to develop a model that incorporate, those
variable that actually determine the level of sales such as income price of substitutes and prices of
complementary efc. In reality different economic variables are found to be interrelated. Therefore, a
single equation is grossly inadequate to represent the factors that determine sales.

Suppose that we have found the levels of sales to be estimated fairly accurately by the system of equations
sales

S, =-aP, +bY,

Where
S, = Sales of Product t
P, = Price of substitute of f
Y, = Income of the buyer

Econometric model have the following advantages. Econometric require analysts to define explicit causal
relations. This specification by an explicit model enables the forecaster to search out orindentify correlations
between normally unrelated variables and may help to make the model more logically consistent and
reliable. Secondly, such models permit analysts to consider the sensitivity of the variable to be forecasted,
to the changes in the exogenous variables. Lastly, this approach can easily be used for computer simulation.

v) Input-output Forecasting:

Input-output analysis is an attempt to reveal the structural interdependence of the economic system.
Input-output analysis for an entire economy is based on an accounting of the flow of goods and services
in rupee terms at a particular time. Part of this is an inter-industry flow, goods transferred from an industry
to be used in the production processes of other industries, and the remainder flows to an exogenously
defined, ‘final demand’ sector. This sector generally includes households, government, and foreign frade,
often lumped fogether. To be precise, an input-output table shows the purchases by a particular sector
from all the other sectors, and sale s by the sector to the other sectors. The table below shows a very simple
hypothetical input-output table:
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Sales by X Y VA Final Demand Total Output (%)
X - 60 40 100 200
Y 40 - 100 260 400
z 50 100 - 50 200
Labour 100 240 60 - 410
Total Input 200 400 200 410 1210

If we consider the output of industry X worth % 200, we notice that % 60 worth of X was purchased by industry
Y, % 40 worth by industry Z and % 100 worth by final consumers. In a like manner, to produce the output,
industry X purchased % 40 worth of output from industry Y, ¥ 50 worth from industry Z, and % 110 of labour
services.

From the above table we can construct another table which shows the corresponding input coefficients:

X Y Z

Producer of Input
X - | 015 0.2
0.2 - 0.5
z 0.25 0.25 -
L 0.55 0.6 0.3

The table above shows the amount of output that needs to be purchased from the various sectors to
produce one unit of output for particular sectors. Thus the first column shows that to obtain ¥ 1 worth of
output from industry X requires purchase of ¥ 0.2 worth of output from Y, ¥ 0.25 worth from Z and % 0.55 of
labour services.

The answers to our query can be found by solving the three simultaneous equations given below where x,
y and z are the output in ¥ From industry X, Y and Z. It is obvious that all three outputs were change due to
structural inferdependence.

x=0.15y + 0.2z + 120
y =0.2x+ 0.5z + 260
z=0.25x + 0.25y + 50
Uses and shortcomings of input-output Forecasting:

Input-out models have various uses and abuses. Prima facie, such models are used by companies to
forecast the raw materials, labour power and capital requirements needed to meet a forecasted change
in the demand for their products.

However, input-output models are based on two unrealistic assumptions. Firstinput coefficients are assumed
to remain fixed and so the possibility of factor-substitution is ruled out. Secondly, the assumption of constant
prices of commodities rules out the possibility of substitution in consumption.

Judgmental Forecasting of Macroeconomic Activity:

Some forecasters rely largely, if not entirely, on judgment to derive future values of aggregate economic
quantities. Although forecasting is both an art and science, judgmental forecasts represent the last step in
the art of forecasting. By suing his own knowledge and experience, the forecaster is able to analyze
various key sectors in the economy. Forecasts are generated for the key sectors on the basis of such
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analysis. In general, the sectors that are evaluated represent the components of GNP so that a forecast of
the aggregate of this aggregate economic quantity is obtained by combining the forecasts of the
component sectors.

INDUSTRY FORECASTING:
Extrapolating the Trend Line:

The most widely used forecasting fechnique goes by different names: tfrend projection, curve fitting, and
extrapolation. This is a quantitative technique and is based on the fundamental assumption that future
events will follow and established trend observed in the past. However, when there is a significant and
unexpected change in one of the underlying tfrends this approach loses its relevance.

Components of time Series:
A typical fime services has the following four major components:
i) A Secular tfrend: representing the long-term direction, or average movement in the fime series.

ii) Cyclical fluctuations: which usually follow variations in the growth of the economy in general, around
a long-term, secular frend

iii) Seasonal variations: caused by changes in weather conditions and social habits, such as the need to
buy X-mas cards in December and dresses during the festival season (Dewali or Durga Puja).

iv) Random or unsystematic variations: such as wars, revolutions, crop failures, natural calamities, and
changes in tastes and preferences of buyers.

Freehand Method: The simplest way to draw a trend line is to use the free-hand method (also known as the
eyeball method). By using the method the analyst draws a line through the fime series of fluctuations in an
attempt to offset the peaks and troughs of the actual data.

The Least Squares Method:

A more satisfactory and accurate method of constructing a straight line tfrend is by the method of least
squares. By using this method, instead of guessing at the trend line, one computer it mathematically. As
soon as the trend line is constructed, “the deviations of the actual data from the trend line values when
squared will be minimal. In short, they will be less than they would be from any other straight line that could
be drawn through the data. This, incidentally, is where the method gets its name”. In fact, “deviations
squared will be minimum rather than zero, as would be the case if the deviations were not squared, because
more emphasis is given to extreme values by the process of squaring”.

The formula for calculating straight-line tfrend by the method of least squares, illustrated in the proceeding
chapter, is

Y.=a+bX

In the above equation Y_= a + bX, there are two unknowns, a and b.  We can now solve for the value of
these by suing the following two normal equations in which fime is designated as X and the values in the
series by Y.

Y=Na+bX
XY = aX+ bY?2

These equations can be simplified further by shiffing the origin of the series of data in such a fashion that X
= 0. In other words, instead of starting the time series at the beginning, it can start with a middle value and
work the years, both plus and minus, so that X = 0.
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The Box-Jenkins Method: Prof. Box and Prof Jenkins in their book, The Time Series Analysis, Forecasting and
Conftrol presented an approach to short-term forecasting. Their approach enables the forecaster to search
the relationship that describes movements in time series, by using only past monthly values of particular
fime series. Unlike regression and econometric techniques which require the forecasters specify the model,
the Box Jenkins approach merely starts with tentative specifications which modified and corrected using a
rather complicated search technique, until the best specifications for that time series are obtained.

This relatively new approach can only be use for series that are stationary, that is, series they do not have a
long term trend. For series that are not stationary, the frend has to be removed by differencing the original
fime series. The simple type of differencing is the first difference series in which we subtract the proceeding
value from each observation of the original series, that is

Z1 = Y1 - Yf-l

According to this approach any stationary time series can be depicted by one of 3 models.
1) Auto regressive model;

2) Moving average model and

3) Auto-regressive moving average model

Judgmental Forecasting at the Industry Level:

When industry data are not readily available or are inadequately organised (presented) to allow the
forecaster to apply statistical techniques of analysis, judgmental forecasts seem to be the preferred choice.
This type of situation often occurs in the area of industrial marketing, where industry data, broken down to
any degree of detail are often quite inadequate or non-existent.

The Delphi Techniques:

Delphi method is a group process and aims at achieving a ‘consensus’ of the members. Herein experts in
the field of marketing research and demand forecasting are engaged in

analyzing economic conditions
carrying out sample surveys of market
conducting opinion polls
Based on the above, forecast is worked out in following steps:

i)  Coordinator sends out a set of questions in writing to all the experts co-opted on the panel who are
requested to write back a brief prediction.

i) Written predictions of experts are collated, edited and summarized together by the Coordinator.

i) Based on the summary, Coordinator designs a new set of questions and gives them to the same
experts who answer back again in writing.

iv) Coordinator repeats the process of collating, editing and summarizing the responses.

v)  Steps 3 and 4 are repeated by the Coordinator to experts with diverse backgrounds until consensus is
reached.

If there is divergence of opinions and hence conclusions, Coordinator has to sort it out through mutual
discussions. Coordinator has to have the necessary experience and background as he plays a key role in
designing structured ‘questionnaires and synthesizing the data.

Direct interaction among experts is not avoided nor is their identity disclosed. Procedure also avoids inter-
personnel conflicts nor strong-willed experts are able to dominate the group. This method is also used for
technology forecasting.
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C. Firm’s Product Demand Forecasting:

All business and marketing managers are interested in the future growth of the economy or the demand for
the product of a particular industry, of which it is a part. But usually they are more interested in how the
changes or growth of the economy will affect their own sales or profits. Usually business managers make
use of their knowledge about economic growth, or related data, to predict what probably is going to
happen to their future sales. More firms relay on the results of published surveys of expenditure plans of
business, consumers and governments.

1. Difference Equations: A method of using fime-series data from past years, to predict the sales level for
future periods, is that of difference equations, whereby the sales of the current period is found to be a
function of the sales of previous periods in the general form:

S, =aS,,+bS , +cS  +

2. Correlation Analysis: It is a commonly used method of projecting company sales. The process relates
an unknown and dependent variable, in this case sales, to a known or independent variable, such as a
national or per capital income. On the basis of historical data, a correlation between the two variables
can be determined and a line of regression can also be constructed. If official sources give data on the
future growth of the independent variable GNP, the line of regression can be extrapolated to determine
sales, the unknown variable, in the future.

However, the effectiveness of this method depends on the fulfilment of at least three conditions:
1)  There must exist a frue casual rather than a casual relationship between the two variables;

2) The relationship must contfinue; and 3) data about the independent variable must be available. The
forecaster can then compile a table or plot a scatter diagram showing the relationship between the two
variables. From these data the forecaster can plot a line of regression using the standard formula Y_=a +
bX.

3. Forecast of Field Sales Personnel Expert opinion Forecast: A less sophisticated method of forecasting
surveying people who are in a position to know what consumers will probably do in the immediately and
near future regarding the purchase of goods and services. A firm may, forinstance, arrive at some measure
of the future demand for its product or service by interviewing sales people, wholesalers, retailers, jobbers,
and other who are very close (i.e., are indirect touch) with the consumer. Pooling information from such
informed sources may give the firm some indication about the future sales outlook for its product or service.

4. Opinion Pooling: “Expert opinion forecasts may come from committees within a much larger firm with
key personnel making these forecasts”. However, such forecasts are to be used with care. By averaging
the opinions of the experts who are most knowledgeable about the firm and its products, the firm hopes to
arrive at better forecast.

5.  Smoothing Techniques:

Some naive forecasting methods are also available. These are known as smoothing techniques which seek
to predict future values of a time series on the basis of some average of its past values only. Such techniques
prove useful only "when the time series exhibit little frend or seasonal variation but a great deal of irregular
or random variations. The irregular or random variations in the time services are then smoothed, and future
values are forecasted based on some average of past observations”. Two important smoothing techniques
are: moving average and exponential smoothing.

a) Moving Averages:

By this method we seek to ensure that the predicted value of a time series in a given period (month,
quarter, year, etc.) is more or less equal to the average value of a fime series in a number of past periods.
For instance, with a three-year moving average, the forecasted value of the time series for the next period
is equal to the average value of the time series in the last three periods.
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b) Exponential Smoothing:

This technigque is often used in conjunction with time-series analysis, especially when the trend and seasonall
components in a time series are significant. The basic methodology is like this:

If the forecaster has a time series (Y, Y, ...Y, ) and seeks to obfain a forecast of Y, ,, he may hypothesize
that the best forecast would be an average of previous values of Y. On the basis of the provisional statement
or hypothesis, the forecast has the following three opftions available.

1.  He may use a simple mean of all the past data.
so that the forecast of Y, is equal to the average of the past N+1 values of Y.

2. Alternatively he may use only some of the past data in calculating the simple average. In the extreme
case, the forecaster may use only the previous value of Y so that Y =Y.

Constant Growth Rate Projection:

A common feature of the real world, however, is that sales tend to grow at a constant rate of change
rather than at a constant absolute change. Thus if sales of a particular product, say color TV sets, grew at
the rate of 5% per annum on the average over the last few year, we can then express the sales function as
S, =S, (1+K)".

Where S is the sale of the base year, kis the average rate of growth of sales per annum and tis the number
of periods after the initial period.

Forecasting over the Life Cycle of a Product:

Stage of Life Cycle Typical Decisions Forecasting Techniques
1. Product development Amount of development Panel consensus, Delphi method
efforts Business strategies Historical analysis of comparable

products, priority pattern analysis,
Input-output analysis

2. Market testing and Optimum facility size, Marketing Consumer surveys, Tracking and
early development strategies, including distribution warning systems, Market tests,
and pricing Experiment designs
3. Rapid growth Facilities expansion, Marketing Statistical techniques for identifying

Strategies, production planning turning points, Tracking and warning
systems, Market surveys, Intention-to-
buy surveys

4. Steady state Promotions, special Pricing, Time-Series analysis and projection
Production Planning, Inventories  casual and econometric models,
Market surveys for fracking and
warning Life cycle analysis.

The types of decisions made over the lifecycle of a product and related forecasting techniques are
summarized as follows:
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6.4 EMPIRICAL PRODUCTION FUNCTION AND COST ANALYSIS

The relationship between inputs and the resulting outputs is generally summed up in a mathematical form
which is called production function. The word function in mathematics means the precise relationship that
exists between one dependent variable and many other independent variables. The production function
formalizes the relationship between the maximum quantity of output (dependent variable) yielded by a
productive process and the quantities of the various inputs used in that process.

The production function shows how a certain amount of inputs will result in the production of a certain
amount of output of a commodity. The production function may be expressed as:

Q=f(x, x, X, x ) in which

Q is the quantity produced during a given period of time; and x, x, efc ...are the quantities of different
factors used in production .

Traditionally, the production function has been called the law of diminishing returns and has been explained
by economists in different ways in last 200 years. We may conveniently study production function as follows:

1. Production function with one variable input,

2. Production function with two variable inputs, and
3.  Production function with all inputs.

PRODUCTION FUNCTION WITH ONE VARIABLE INPUT
Law of variable proportions

In economics, the production function with one variable input is illustrated well-known law of variable
proportions. The law of variable proportions is one of the fundamental laws of economics. It has also been
called as the law of diminishing marginal returns (also sometimes known as law of Diminishing Marginal
Productivity)

Law of variable proportion shows the input-output relationship or production function with one factor variable
while other factors of production are kept constant.

Suppose a farmer has 20 acres of land to cultivate. The land has some fixed investment, i.e., capital on it:
a tubewell, a farm house and farm machinery. The amount of land and capital is supposed as fixed factor
of production. The farmer can, however, vary the number of men to be employed its cultivation. Labour is
thus the variable factor. The change in the number of men will change the output.

Law of Eventually Diminishing Returns, i.e., Marginal Returns only Eventually Declining:

The point worth nofting is that the law does noft state that each and every increase in the amount of the
variable factor employed in the production process will yield diminishing marginal returns. It is possible that
initial increases in the amount of variable factor employed in the production process may yield increasing
marginal returns. however, in increasing the amount of the variable factor employed , a point will be
reached where the marginal increases in total output will begin declining or marginal return will begin
declining .
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Three stages of production

The total, marginal and average product curves in following diagram demonstrate the law of variable
proportions. The figure also shows three stages of production associated with Law of Variable Proportions.

5
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i) The total product curve has increased to the maximum point. It has become flat momentarily at that
point. Average and marginal product curves alsorise. But they start declining much earlier than the average
product curve.

i)  The average product curve starts to decline after reaching the maximum point (P). the MP which
started declining earlier and cuts the AP cure at its maximum point (P). It falls at a steeper rate than the AP
curve.

i)  When the TP is at its maximum, MP becomes zero. It cuts the X-axis.
iv)]  When the TP curve starts declining, MP is negative. The MP curve lies below X-axis.
The behaviour of TP, AP and MP of variable factor is divided into three stages.

The total product curve is divided into three segments popularly known as three stages of production as
under:

Total physicalProduct (TPP) Marginal physical Product (MPP) Average physicalProduct (APP)
STAGE | Increases, reaches its maximum& | Increases & reaches its maximum
Increases at an increasing Rate| then declines till MR=AP

STAGE 1

Increases at a diminishing Is diminishing and becomes equal | Starts diminishing

rate fill it reaches maximum to zero

STAGE Il

Starts declining Becomes negative Continues to decline
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PRODUCTION FUNCTION WITH TWO VARIABVLE INPUTS
Isoquants

To understand a production function with two variable inputs, it is necessary to explain what an isoquant
is. An isoquant is also known as Iso-product curve, Equal product curve or a production indifference curve.
These curves show the various combinations of two variable inputs resulting in the same level of output. The
following table shows how different pairs of labour and capital result in the same output.

Labour & Capital Inputs in Relation to Output

Labour (units) Capital(units) Ouftput(units)
1 5 10
2 3 10
3 2 10
4 1 10
5 0 10

It will be seen that output is the same either by employing 4 Labour + 1 Capital or by 5 Labour + 0 Capital
(and so on). This relationship, when shown graphically, results in an isoquant.

Thus, by graphing a production function with two variable inputs, one can derive the isoquant tracing all
the combinations of the two factors of production that yield the same output. Anisoquant is defined as the
curve passing through the plotted points representing all the combinations of the output. The following
diagram gives a typical isoquant diagram whereas one moves upward to the right; higher levels of outputs
are obtained, using larger quantities of output.

For each level of output there will be a different isoquant. When array of isoquant are represented on a

graph, it is called an isoquant map.
\§ Q=3000

Q=2000
Q=1600

Capita

Q=1000
Q=600

Labour

Substitutability of Inputs:

An important assumption in the isoquant diagram is that the inputs can be substituted for each other. Let
us take a particular combination of X and Y resulting in an output gé00 units. By moving along the isoquant
g 600, one finds other quantities of the inputs resulting in the same output. Let us suppose that X represents
labour and Y, machinery. If the quantity of the labour(X) is reduced, the quantity of machinery (Y) must be
increased in order to produce the same output.
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Marginal Rate of Technical Substitution (MRTS):

The Marginal Rate of Technical Substitution refers to the rate at which one input factor is substituted with
the other to attain a given level of output. In other words, the lesser unit of one input must be compensated
by increasing amounts of the other input to produce the same level of output. Table B presents the ratio of
MRTS between the two input factors. Say capital and labour. Five units of decrease in labour are
compensated by an increase in 1 unit of capital, resulting in a MRTS of 5:1.

Combinations Capital (% In lakhs) Labour Marginal Rae of Technical Substitution (MRTS)
A 1 20 -
B 2 15 51
C 3 11 4:1
D 4 8 31
E 5 2:1
F 6 5 1:1

Functions of Isoquants:

1. Downward sloping: Isoquants are downward sloping curves. This is because increase in one input
reduces the other. There is no question of increase in both the inputs to yield a given output. A degree of
substitution is assumed between the factors of production. In other words, anisoquant cannot be increased
and increase in both the inputs does not yield the same level of output. If it is constant, it means that the
oufput remains constant though the use of one of the factors is increasing, which is not frue. Isoquants
slope from left to right.

Capital

1Q3=40,000 units
1Q,=30,000 units

1Q;=20,000 units

Labour

2. Convex to origin: Isoquants are convex to the origin. It is because the input factors are not perfect
substitutes. One input factor can be substituted by another input factor in a ‘diminishing marginal rate’. If
the input factors were perfect substitutes, the isoquant would be a falling straight line.

When the inputs are used in a fixed proportion and substitution of one input for the other cannot take
place, the isoquant will be L shaped.

3. Do notintersect: Two isoquants do not intersect. It is because each of these denote a particular level
of output. If a manufacturer wants to operate at a higher level of output, he has to switch over to another
isoquant with a higher level of output and vice versa.
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1Q3=40,000 units

Capital

1Q,=30,000 units

1Q;=20,000 units

Labour

4. Do not touch axes: The isoquant touches neither X nor Y axis as both inputs is required to produce a
given product.

Isocosts:

Isocosts refer to the cost curve that represents the combination of inputs that will cost a producer the same
amount of money. In other words, each isocost denotes IQ,a particular level of production. If the level o
production changes, the total cost changes and, thus the isocost curve moves upwards, and vice versa.
The following diagram presents three downward sloping straight line cost curves (assuming that the input
prices are fixed, no quantity discounts are available) each costing ¥ 1.0 lakhs, ¥ 1.5 lakh and ¥ 2 lakh for the
output levels of 20,000, 30,000 and 40,000 units. (The total cost, as represented by each cost curve, is
calculated by multiplying the quantity of each input factor with its respective, is calculated by multiplying
the quantity of each input factor with its respective price). Isocosts farther from the origin, for a given input
are associated with higher costs. Any change in input prices changes the slope of isocost lines.

IG =20

IC,=1.5

IC=1.0

Capital

Labour

Isocosts each representing different levels of total cost
Least-Cost Combination of Inputs:

A manufacturer has to produce at a lower cost to attain a higher profit. Isocosts and isoquants can be
used fto determine the input usage that minimizes the cost of production.
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production. This can be observed by superimposing the isocosts on isoquant curves. It is evident that the
producer can, with a total outlay of X 1.5 lakh, reach the highest isoquant curve IQ,. If he wants to reach
IQ,. he has to bring in additional resources, which is let us assume, not possible. He cannot compromise
with IQ,, as it means lower output. There is no input combination on IQ, other than point Q, which is cheaper
than X 1.5 lakh. So the obvious choice for the producer is the Q combination of inputs only on IQ,.

The points of tangency P, Q and R on each of the isoquant curves represent the least cost combination of
inputs, yielding the maximum level of output. Any output lower or higher than this will result in a higher cost
of production.

The substitution of one input for another continues until the producer reaches the point of P, Q or R where
the MRTS between the inpufts is equal to the ratio between the prices of the inputs. Expansion path refers to
the line representing the least cost combination of inputs P, Q, R for different levels of output. Expansion
path indicates how production can be expanded along this path if the factor prices are given. The
expansion path is also called ‘scale line' as it indicates how fo adjust the scale of operations as the firm
changes its output. The scale line is a ready reckoner to decide on the issues relating to expansion or
contraction of output, given the relative prices of inpufts.

1G=2.0

1G=1.5

1G=1.0

Expansion path

Capital

Labour 1Q;=20,000  1Q,=30,000 1Q3=40,000
units units units

Least-cost combination of inputs
MRTS = (Change in one input/change in another input)

AK

AL
Where is change in capital and is change in labour
Production functions with two variable inputs:

Production function in a two-input factor setting may look too easy to be useful. It has been a valuable
tool for managers to decide what combination of inputs yields a given output at the lowest cost. In case
of multiple input factors, quantitative techniques such as optimization fechniques and linear programming
provide the solution. Computers have further simplified the complexity of production function in a multiple
input factor setting.
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PRODUCTION FUNCTION WITH ALL VARIABLE INPUTS

A closely related question in production economics is how a proportionate increase in all the input factors
will affect total production. This is the question of returns to scale and one think of three possible situations:

Q Constant Returns

1. If the proportional increase in all inputs is equal to
the proportional increase in output, returns to scale are
constant. For instance, if a simultaneous doubling of
allinputs results in a doubling of production, then returns
to scale are constant

to Scale

X,

Q Increasing Returns to Scale

2. Ifthe proportionalincrease in output is larger than
that of the inputs, then we have increasing returns to
scale

Q Increasing Returns to Scale

3. If output increases less than proportionally with
input increases, we have decreasing returns to scale.

X,
The most typical situation is for a production function to have first increasing then decreasing returns to
scale as shown in the above diagram.

Q Decreasing Returns to Scale

XY

The increasing returns to scale are aftributable to specialization. As output increases, specialized |labour
can be used and efficient, large-scale machinery can be employed in the production process. However,
beyond some scale of operations not only are further gains from specialization limited, but also coordination
problems may begin to increase costs substantially. When coordination costs more than offset additional
benefits of specalisation, decreasing returns to scale begin.

Measurement of production function

Several types of mathematical functions are commonly employed in the measurement of production
function but in applied research, four types have had the widest use. These are linear functions, power
functions, quadratic functions and cubic functions.
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1. Linear Function
A linear production function would take the form:
Total product: Y= a + bX

From this function, equation for average product will be:

Y
X

a
- = +b
X

The equation for the marginal product will be:

2 ob
2. Power Function
A power function expresses output, Y, as a function of input X in the form:
Y=aX®
Some important special properties of such power functions are:

i)  The exponents are the elasticities of production. Thus, in the above function, the exponent b represents
the elasticity of production.

i) The equation is linear in the logarithms, that is, it can be written
log Y =logz+blogX

When the power function is expressed in logarithmic form as above, the coefficient b represents the elasticity
of production.

ii) If one input is increased while all others are held constant, marginal product will decline.
3. Quadratic Production Function
The production may be quadratic, taking the following form:
Y=a + bX

Where the dependent variable, Y, represents total output and the independent variable, X, denotes input.
The small letters are parameters; their probable values of course, are determined by a statistical analysis of
the data.

The special properties of the quadratic production function are as under:
i) The minus sign in the last term denotes diminishing marginal returns.

i)  The equation allows for decreasing maginal product but not for both increasing and decreasing
marginal products.

i) The elasticity of production is not constant at all points along the curve as in a power function, but
declines with input magnitude.

iv) The equation never allows for an increasing marginal product.
v)]  When X =0, Y = a. This means that there is some output even when no variable input is applied.

vi)  The quadratic equation has only one bend as compared with a linear equation which has no bends.
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4. Cubic Production Function

The cubic production takes the following form:

Y=a+bX+cX?-dxs

Some important special properties of a cubic production function are:
i) It allows for both increasing and decreasing marginal productivity.
i)  The elasticity of production varies at each point along the curve.
i) Marginal productivity decreases at an increasing rate in the later stages.
PRODUCTION FUNCTION AND EMPIRICAL STUDIES

The measurement of production function dates back to a century when certain pioneer studies were made
in the field of agriculture. And though economic concepts and stafistical fechniques have since much
advanced, the major work is still in agriculture.

COBB-DOUGLAS Production Function:

A very popular production function which deserves special mention is the Cobb-Douglas function. It
relates output in American manufacturing industries from 1899 to 1922 to labour and capital inputs, taking
the form:

Q =blLeC'e
Where
Q = Total output
L = Index of employment of labour in manufacturing, and
C = Index of fixed capital in manufacturing

The exponents a and 1 — a are the elasticities of production that is, a and 1 — a measure the percentage
response of output to percentage changes in labour and capital respectively. The function estimated for
the U.S.A by Cobb and Douglas is:

P =1.01 L7*-C%, R? = 0.9409

The production function shows that a 1 percent change in labour input, capital remaining constant, is
associated with a 0.75 percent change in output. Similarly, a Tpercent change in capital, labour remaining
constant, is associated with a 0.25 percent change in output. The coefficient of determination (R?) means
that 94% of the variations on the dependent variable (P) were accounted for by the variations in the
independent variables (L and C).

An important point to note is that the Cobb-Douglas function indicates constant returns to scale. That is, if
factors of production are each raised by 1 per cent, the output will increase by 1 percent. This indicates
that no economies or diseconomies of large scale are evident; on the average, large or small-scale plant
may be equality profitable in the U.S. manufacturing industry. In other words, one can assume constant
average and marginal production costs for the U.S industries during that period.
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Input A

Input B

The Graph of Cobb-Douglas production function X = 10A%4 B®¢ where output X = 50.

Managerial Use of Production Functions:

1.

The economics of production management takes, as its starting point, the study of the entire group of
possible factor combinations that could be used to produce a certain output, within a given state of
technology. This type of analysis is carried out through production function.

A production function is a expression of the dependent or functional relationships that exists between
the inputs of production process and the output that results. Hence it is sometimes known as input-
output relations.

Of the various types of production function the Cobb-Douglas function is the most celebrated. Because
it has certain important properties which are useful for managerial decision making.

This study of production function is useful not for its own sake. Because it answers certain questions
faced by the management. It enables the management to know beforehand the most profitable
decision concerning the employment of resources and the scheduling of the output. Ifis also usefulin
deriving a firm’s cost function.

CRITICISM:

1)

2)

3)

4)

Cobb-Douglas production functionis criticized because it shows a constant return to scale. But constant
returns to scale are not actuality. Industry is either subject to increasing returns or diminishing returns.
Due to scarcity and indivisibility of some factors it is not possible to make a proportionate change of alll
factors. So constant returns are not possible.

No entrepreneur will like to increase the inputs to have constant returns only. His aim will be to get
increasing returns but not constant returns

Problems arise when this production function is applied to each firm in the industry and to the industry
as a whole. This function as applied to each firm may not give the same result as that of the industry.

Itis based on the assumption that factors of production are substitutable and excludes complementary
of factors. But, in the short non-complementary of factors is possible. Therefore, it applies more to the
long run than the short run.

COST ANALYSIS:

The term cost has a wide variety of meanings. The normal concept of cost most widely used is the ‘money
cost’ of production which relates to the money expenditure of a firm on wages and salaries paid o the
labour, payments incurred on machinery and equipment, payment for materials, power, light, fuel
fransportation etc., payments for rent and insurance and payments to government by way of taxes. Money
costs therefore relate to money outlays by a firm or factors of a production which enable the firm to
produce and sell a product. Every producer is interested in money costs. Business executives make use of
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the cost figures to determine the profitable rent of operation of a plant or department, quotation of price
to a customer or to accept a particular order or the purchase of a new machine. Thus cost data are
necessary for taking important business decisions. Besides money costs involved, there are other business
decisions. Besides money costs involved, there are other implicit costs that are equally important to take
decisions on various matters.

TYPES OF COST:
Actual Cost and Opportunity Cost:

Actual cost is the cost which a firm incurs while producing a commodity and it consists of the cost of raw
materials, wages and salaries of labour, rent of business premises, the interest paid on borrowed funds, efc.
The actual cost is also called outlay cost or absolute cost.

Opportunity cost is the cost of the best alternative forgone. It is the alternative cost or transfer cost, that is,
the return the firm can get from the next best alternative use.

Past Cost and Future Cost:

A distinction is offen made between actual costs and future costs. Actual costs or historical costs are
records of past cost. Future costs, on the other hand, are based on forecasts. The costs which are relevant
for most managerial decisions, which are generally forward looking, are forecasts of future costs. Forecasting
of future is required for expense control, projection of future income statements, appraisal of capital
expenditures, decision son new projects and on expansion programmes, and price determination.

Original Cost and Replacement Cost:

Original cost, also known as historical cost, refers to the cost of plant, machinery and equipment at the
price paid originally by the firm. Replacement cost, on the other hand, refers to the cost the firm would
incur when itreplaces the plant, machinery and capital equipment at a future date. The difference between
the original and replacement costs is the price changes over time.

Suppose a capital assets costs T 50,000 in 1985 and the life of the assetis 10 years. The same asset has to be
replaced in 1995 when the price of the new asset is ¥ 65,000. The historical or original cost of the asset is
50,000 and the replacement cost is ¥ 65,000.

Explicit Cost and Implicit Cost:

The total cost of production of a particular commodity can be said to include “expenditure” or “explicit”
cost and “non-expenditure” or “implicit” cost.

Explicit costs are those which are paid by the employer to owners of the factor units, which do not belong
to the employer himself. These costs are in the nature of confractual payments of raw materials, interest on
borrowed funds, rent on hired land and taxes paid to the government.

Non-expenditure or implicit costs arise when factor units are owned by the employer himself who is not
obligated to anyone else in order to obtain these factors. The two non-expenditure costs are depreciation
and a normal return on the money capital supplied by the shareholders, in the case of small business units;
the wages of the enfrepreneur or organiser himself will have to be included in this category.

Expenditure costs are explicit since they are paid to factors outside the firm, while non-expenditure costs
are implicit and hence they are imputed costs.

Incremental Cost and Sunk Cost:

A firm may infroduce a new product line, add a new machine, replace existing machinery by a better
machine, change the method of distribution, and so on. In other words, the firm may want to change or
innovate. As a result, there is bound to be a difference between the old cost and the new cost. The
differential cost is the additional cost due to a change in the level or nature of business activity. Differential
costis often referred to as incremental cost. Itisimportant to emphasize that differential cost orincremental
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existing business.

All the past costs may be regarded as sunk costs. As these costs have already been incurred, they are not
affected or altered by a change in the level or nature of business activity. It willremain the same whatever
be the level or nature of business activity. Accordingly, the management will ignore, sunk cost while
evaluating the different alternative policies or changes to be effected.

Out of pocket costs and Book Costs:

Out of pocket costs consist of all current payment to the suppliers of raw materials, wages to workers,
interest on capital, etc. All these costs are also explicit costs. Book costs, on the other hand, are costs in the
account books of the Depreciation allowances are the best example of book costs. Book costs are implicit
costs. While finalizing profit and loss accounts, the company provides for book costs. In fact, all implicit
costs are book costs.

Nowadays, many firms adopt the practice of selling their capital assets to leasing companies and buying
them back from the latfter. In such a case, book cost of depreciation will disappear and will be replaced
by out of pocket cost of rent.

The distinction between the two concepts primarily affects the firm’s cash position.
SHORT-RUN COST ANALYSIS:
Relation between Short-run Costs and Production Theory:

Short period production is governed by the Law of variable productions because in this period the plant of
the firmis fixed and production can be changed only by changing the other inputs. Therefore, costs of the
firm in the short run are to be analyzed keeping in view the fact that only the proportions of inputs, not the
scale, can be changed.

The Two Types of Short Run Costs:

The short run costs are divided into two types in order to help production and cost analysis. These are:
1. Fixed Costs

2. Variable Costs

1. Fixed Costs.

According to Benham, “The fixed Costs of a firm are those costs that do not vary with the size of its output™.
The best way of defining fixed costs is to say that they are the costs which a firm has to bear even when it
is temporarily shut down and thus produces nothing. They are unavoidable contractual costs.

Examples of fixed costs are interest on the investment in plant and equipment, most kinds of insurance
premium, property taxes, depreciation and maintenance and the salaries of those people who would not
be laid off even in a temporary shutdown.

Fixed costs include the opportunity costs of the owners of the firm as well as normal profits. Marshall referred
to fixed costs as supplementary or overheads costs.

2. Variable costs:

Variable costs are those costs which change with changes in the volume of output. These are avoidable,
contractual costs. As Benham has said, “The variable costs of a firm are those costs that do vary with the
size of its output”. Marshall called these costs prime costs. Examples of such costs are wages, payments for
raw materials, payments for fuel and power, excise taxes, interest on short-term loans, etc.

Average Fixed Cost and Average Variable Costs:
In price theory we need to know the average fixed costs and the average variable costs so that we can
compare them directly with the price of the product at which it can be sold in the market. We must know
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the behaviour of average fixed cost and the average variable cost as output changes.
Average Fixed Cost:

Average fixed cost is obtained by dividing the total fixed cost of the firm by its output.

Total Fixed Cost (TFC)
Output (Q)

Average Fixed Cost (AFC) =

The fixed costs of a firm are, by definition, constant when output is changed. Therefore, the burden of fixed
cost per unit of output will continue to fall as output is increased. Thus, with increasing output the average
fixed cost will confinue to fall.

Average Variable Cost:
Average variable cost is obtained by dividing the total variable costs by the output of the firm.

Total variable Cost
Output

Average Variable Cost =

The behaviour of average variable cost depends on the behaviour of the average product of the variable
factors. We know from our study of the theory of production in the short period that the average product
of the variable factors rises at first, remains constant for a while and then starts falling. The shape of the
average product curve is an inverted ‘U'. Now, cost is just the opposite of productivity. If the average
productivity of the variable factors rises, their average variable cost falls. If the average productivity is
constant, the AVC is also constant. If the average productivity falls with increased output, the average
costrises. It should be, therefore, clear that the AVC curve must be U-shaped. The AVC falls af first, reaches
a minimum and starts rising beyond a point. This should be clear from the table also.

Analytical Importance of the Fixed and Variable Cost Distinction:

In the short period total costs of a firm are broken up into these two types because it is important for price
theory. The main points of importance are as under.

1. Decision to shut down the firm.

A producer tries to cover both fixed and variable costs while selling his output. But in the short period due
to some reasons price may fall so much that the producer is unable to cover all his costs. Thereby, he suffers
aloss. At this time he has to decide whether to continue production or shut down temporarily. In taking this
decision, the distinction between fixed costs and variable costs is helpful for him. Fixed costs are those
whether the firm has to bear whether it is producing or not. If the firm is shut down it has no variable costs,
The maximum loss it can suffer is equal to its fixed costs, Thus the firm will decide to shut down if the price is
less than the average variable costs because in such a case its total loss will be greater than its fixed costs.
On the opposite, if the price is greater than the average variable costs the firm will be covering a part of its
fixed cost also. It will be in the interest of the firm to continue production.

2. Differences in equilibrium conditions of the firm in the short period and the long period.

The distinction is important only for the short period. In the long period all costs are variable and must be
covered. This creates a difference between the equilibrium conditions of the firm in the short period and
those in the long period. In the short period, the best possible combination of inputs is not obtained because
some inputs are fixed and give a fixed cost only the proportion of fixed to variable costs can be changed.
Therefore, we find that in the short period, the equilibrium of the firm is given by the condition:

Short period marginal cost = marginal revenue

In the long period, the equilibrium condition is that the long-period marginal cost must equal long period
marginal revenue. The short period marginal cost is affected by variable costs only while the long period
marginal cost covers both fixed costs and variable costs.
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Short-run Average Costs:

In order to find out the profit or loss to a firm at a particular level of output and with given price of the
product, we must know the average of the fixed and variable costs combined. It is the average of the
total costs of a firm which we must know. We cannot callit ‘average total cost’ because it seems confusing.
Therefore, the name short run average cost or SAC is preferred.

SAC = AFC + AVC

Since the SAC is obtained from AFC and AVC, the behaviour of SAC with changes in output depends
directly on the behaviour of AFC and AVC.

AFC goes on falling as output increases. AVC falls at first, reaches a minimum and then starts rising. In a
way, the behaviour of SAC mainly depends upon the behaviour of AVC since AFC is always falling. Therefore,
SAC falls af first, reaches a minimum and starts rising as output is increased.

Marginal Cost:

The third important concept in short run cost analysis is that of marginal cost. The addition made to the
total cost by the production of one more unit of output is called marginal cost. “marginal cost is the
change in fotal cost associated with a change in output”. We can, therefore, write

Change in total Costs  ATC

Chnage in Output  ~ AQ

Marginal Cost =

If the addition of another unit of a commodity increases the total cost from ¥ 190 to ¥ 220, then marginal
costisT 30 (220 - 190). In the short period fixed costs remains constant as output is increased. Therefore, by
definitions of fixed costs and marginal cost, there is no relationship between them. Marginal cost is governed
only by variable costs which change with changes in output. Therefore, we can write

. _ ATUC
Marginal Cost = AQ
Since marginal cost is directly dependent upon, the behaviour of AVC, the behaviour of MC must be
derived from the behaviour of AVC alone. We know that the AVC is U-shaped: therefore, the marginal cost
curve must also be U-shaped. The MC curve falls at first, reaches a minimum and then starts rising. This
should be clear from the table and diagram given below.

Relation between AC and MC:

In price theory, the relationship between AC and MC is of great importance. The whole marginal analysis
of product pricing depends upon it. Therefore, the relation between AC and MC must be studied in detail.
This relation is better explained with the help of a table and a diagram showing average cost and the
related marginal cost.

Relation between Average cost and Marginal Cost

Unit of output Total cost () Average Cost (%) Marginal Cost (3)

1 150 150.0 -

2 190 95.0 40
3 220 73.3 30
4 236 59.0 16
5 270 54.0 34
6 324 54.0 54
7 415 59.3 21

8 580 72.5 165

COST AND MANAGEMENT ACCOUNTANCY | 6.59 <



Economics For Managerial Decision-Makinig

In the table given (vide supra), the following points of relationship between average cost and marginal
cost are immediately clear.

1. Both AC and MC are calculated from total cost of production. They are derived from t h e
same source.

Total Costs

Average Cost = Total Outout Output

Chnage in total Cost
Chnage in a unit of Output

Marginal cost =

Average cost shows the inclination of the total cost curve over the oufput axis. Marginal cost is shown by
the slope of the total cost curve at a particular level of output. Both Average cost and Marginal cost can
be obtained from the total cost curve.

Cost
<
)

r AC

\ 4

¢} M Output

Relationship between Average Cost and Marginal Cost

2. When average cost is faling, the marginal cost is always lower than the average cost. A common
view is that when AC falls, MC falls faster. However, this is not the case throughout. MC reaches a minimum
and may then start rising even when the average cost is falling. They only thing to be guaranteed is that
the MC lies below AC as long as AC is falling.

3. When AC isrising. MC lies above AC and rises faster than AC, when AC is rising, MC is not only greater
than AC, but also rises faster than the AC.

4. The MC curve must cut theca curve at AC's minimum point. This relationship is derived from the fact
that when AC is constant, MC is equal to AC. The Diagram shows the relationship between the AC and
MC in a very clear way.

In the curve AC is U-shaped mainly due to the operation of the law of variable proportions in the short
period.

The related MC curve is shown dotted. It is also U-shaped. The MC curve intersects the AC curve at the
latter’s minimum point. The minimum point of the AC curve is that from which the perpendicular to the X-
axis is the shortest. In the output OM is produced at the lowest average cost.
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Short-run cost function:
Short-run total cost:

Once money resources of the firm have been invested into buildings, machinery and other fixed assefts, their
amounts cannot be readily changed. If the firm wants to expand its output, it is possible in the short run
only by a change in the rate of utilization of these assefs. This results in two kinds of inputs: fixed and
variable inputs. Since the fixed inputs do not change with the rate of output, the cost to the firm of these
fixed resources is also fixed. On the other hand, cost of those inputs whose quantity can be changed to
match the production needs is known as variable cost. Thus:

TC=TFC +TVC
WHERE TC = Total Cost, TFC - Total Fixed Cost and TVC = Total variable cost.

Since fixed costs do not change with output, the TFC curve is a horizontal straight line. TC curves are the
lateral summation of the TFC and TVC curves as shown below:

TC

TVC

Total Cost )

TFC

v

Q

Average and Marginal Cost Curves: In order to arrive at various kinds of decision problems in the short run,
we need to understand the behaviour of several cost curves, viz., average fixed cost (AFC), average
variable cost (AVC), average total cost (ATC) and marginal cost (MC). We may derive all these costs from
the total cost data. If Q represents the level of output, then, AFC = TFC/Q, ATC = TC/Q and MC = (for
discrete functions) and MC =d (TC)/dQ or (TVC)/dQ (for confinuous functions). We may understand these
average cost relationships with the help of the following diagram.

Since the TFC remains constant, AFC (which is TFC/Q), contfinuously declines with increase in Q. This is
because as output increases, the total fixed cost gets spread more and more thinly over an increased
volume of output. Graphically, the AFC is a rectangular hyperbola, showing the same magnitude (equal
to TFC) at all its poinfs.
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Average Cost and
Marginal Cost (%)

AFC

v

Q Q,
Units of Output

(b)

Short run cost curves

As can be seen from diagram, average variable cost (AVC) declines, reaches a minimum at Q, and then
starts to increase. Average total cost (ATC) behaves in a similar manner but reaches its minimum at Q,
units of output. Marginal cost (MC), which is the rate at which total cost changes with the change in
output, declines and then starts to increase once Q, units of output are produced

The particular relationship between the average cost concept and the marginal cost are depicted as:
1)  MC < AVC, the AVC decline;

2)  MC = AVC, the AVC is at its minimum.

3) MC > AVC, the AVC is rising.

Exactly, the same relationship holds between MC and ATC. In fact, MC concept is highly useful in decision-
making. In deciding whether to produce additional units of output, the relevant cost is marginal cost (i.e.,
the resultant change in total cost).

The Possible Functional Forms of Cost Function:

The usefulness of any cost function for practical application depends, to alarge extent, on appropriateness
of the functional form chosen. The choice of a particular function depends upon the correspondence of
the economic properties of the function. In economic literature, three functional forms of short-run cost
function are popular, Viz,

1) Linear,
2)  Quadratic and
3) Cubic.

The most common relationship between total cost and output is cubic (the one that ha been discussed so
far in this chapter). Let us discuss the mathematical and economic properties of these alternative forms of
cost functions:
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Linear Function:

Mathematical properties of Linear Cost Functions

Functional Form Tc=a+DbQ
Average Fixed Cost (AFC) a/Q
Average Variable Cost (AVC) b
Average Total Cost (ATC) a/Q+b
Marginal Cost (MC) [=d (TC)/dQ] b

The graphic presentation of Linear Cost Function:

1

TC = a+bQ

Cost

TC

TFC

N
»

Output

The above diagram depicts the following:
1. Total cost (TC) increases at a constant rate (i.e., firm is experiencing constant returns).
2. Minimum total cost is incurred at zero output level. This minimum equals total fixed cost (TFC).

3. Slope of the total cost function b) equals AVC and MC. The horizontal AVC and MC lines denote that
average variable cost and marginal cost remain constant as output increases.

Quadratic Function:

Mathematical properties of Quadratic Cost Functions

Functional Form TC=a+bQ+cQ?
Average Fixed Cost (AFC) a/Q
Average Variable Cost (AVC) b+cQ
Average Total Cost (ATC) a/Q+b+cQ
Marginal Cost (MC) [=d(TC)/dQ)] b+2cQ
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The graphic presntation of Quadratic Cost Functions:

1

TC

Cost

TC:a+bQ+cQ2

TFC

N
L

Output

In case of the quadratic cost function

The total cost increases at an increasing rate from the beginning, implying the whole output is produced
under conditions of diminishing returns.

1.  Both the AVC and MC increase as soon as the production begins, but the marginal cost increasing at
greater rate.

2. MC curve cuts ATC curve at the latter’'s minimum point.
Cubic Function:

Mathematical properties of Cubic Cost Functions

Functional Form TC=a0+bQ+cQ?+dQ3
Average Fixed Cost (AFC) a/Q
Average Variable Cost (AVC) b-cQ+dQ?
Average Total Cost (ATC) a/Q+b-cQ+dQ?
Marginal Cost (MC) [=d(TC)/dQ] b-2cQ+3dQ?

Graphic presentation of Cubic Cost Function:

A
TC

Cost

TC=a+bQ+cQ +dQ’

TFC

N
»

Output

A cubic cost function demonstrates the following properties:

1. Total cost first increases at a decreasing rate, and later it increases at an increasing rate.
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2. Asoutputincreases marginal cost falls, reaches a minimum, and then starts to increase. As MC increases
it infersects the AC and ATC at their respective minimum points.

LONG RUN COST ANALYSIS:

In the long period, there is adequate time available to change even the fixed factors, in fact, become
variable factors in the long period. Consequently, the total fixed cost can be cut down to be considerable
extent over a long period, where as in the short period, the fixed cost if absolutely fixed.

Since all factors of production can be used in varied proportions in the long run, it is possible for the firm to
alter its scale of operations in accordance with the requirements of output. Long run average cost curve
(LAC) is also called envelope curve, because it covers all short-run cost curves.

The LAC curve is the envelope of a series of short run average cost curves. If returns to scale are increasing,
long-run average cost will be decreasing. If refurns to scale are decreasing LAC will be increasing.

Thus firm’s long-run average cost function will be:
Decreasing where returns to scale in production are increasing.
Constant where returns to scale are constant.
Increasing where returns to scale are decreasing.

Long-run average Cost Curve under constant returns to scale:

1) When the plant size is expanded, the full capacity production cost (minimum short-run average cost)
does not either fall or rise. This is the case shown in following diagram:

1

COSsT

SAC, SAC, SAG;

Ly L, Ls

LAC =LMC

v

o M, M, M, OUTPUT

Relationship between Long-Run Average Cost and Short-Run
Average Cost Curves under Constant Returns to Scale

The above diagram shows a long period technology with constant returns to scale, that is, in classical
language, in this figure, an infinite divisibility of all inputs in the long run is assumed. Therefore, the minimum
points of all the short-run average cost curves lie in a straight line. Now, if the firm wants to produce an
output OM, it will select a plant of the size shown by SAC, and produce the output with average cost ML,.
Therefore, L, lies on the long run average cost. Similarly for producing the output OM, the firm will make
choice for the plant shown in SAC, with a point L, that lies on the long-run average cost. Similarly L, is also
on the long-run average cost curve. If we join the points L, L, and L, we get LAC i.e., the long run average
cost curve (or the planning curve as it is also called which is a straight line.
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Long-run average cost curve under varying returns to scale:

When the plant size is expanded, the full-capacity production cost falls af first, falls to a minimum and then
starts rising as the scale of production is increased further. This is the case shown in following diagram:

A

COST

SAC, SAC, SAG;

v

o M, Mg, M, OUTPUT

Relationship between short-run Average Cost Curves and
long-run Average Cost Cure under varying Returns to Scale

The above diagram depicts the case of a firm which has varying returns to scale. Here the LAC curve is
different. It is U shaped. SAC,, SAC, and SAC, represent three successively increasing sizes of plant of the
firm. Let us assume that SAC, represents the size of a plant where full-capacity operation produces output
at the lowest possible average cost in the long period. Therefore, point Tis the minimum point of the SAC,
curve as well as that of the long run average cost curve As we see in figure, long-run average cost curve is
touching (tfangential fo SAC, at point L, and to SAC, at point L,. Points L, T and L, lie on the long-run
average cost curve. If we assume here continuities of scale, that is, if we assume here an infinite number of
choices of scale of the plant, the long-run average cost curve will be continuous, being tangential to all
the conceivable number of short-run average cost curves representing gradually increasing scales of the
plant. Thus, if we assume varying returns fo scale, as we often believe them to be in theory, and also
assume perfectly divisible scale of plant, the long run average cost curve is a U shaped, confinuous curve.
Of course, the U shape of the LAC is less pronounced than that of the short run average cost curve.

Managerial uses of Cost Functions:

Various important managerial decision are based on estimates of cost curves such as short run choices of
rates of output and prices, and long-run decision about numbers, sizes and locations of plants.

Pricing and output decisions are perhaps the most important for a profit-maximising firm. Such decisions
must be based on reliable estimates of short-run cost functions.

Capital investment decisions such as plant construction or expansion are long-term decisions and are
usually based on estimates of long-run cost functions. Long-run cost functions enable progressive
organizations to determine whether or not to make the investment, and what should be optimum size of
the plant under the present conditions. Decisions on plant size are largely based on an accurate estimate
of demand. However, investment decisions are most complex because demand can shift over time.
Moreover, the structure of factors affecting cost may also be expected to shift. These factors make it
advisable to build or expand plants in substantial increments of capacity.

It is important to note that past production and cost relationships may not always be relevant to decision
about future investments in plant and equipment. Empirical (statistical) estimates may require adjustments
to reflect changes in future prices, input combinations, nature of the product, product mix, scale of output,
scale of plant, the nature of the conversion process (i.e., conversion of inputs into output) and so forth; alll
these are expected to affect future costs. Costs of future periods may not behave in the same way as that
in the past.
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6.5 FACTOR DEMAND AND INPUT DECISION

A profit-maximising firm seeks to produce its optimal level of output at the minimum cost in a given market
structure. To achieve this, the manager must decide how much of each input to use in the production
process and what price to pay for these inpufts.

There are three stages of production. Instage |, the average product of labour, i.e., Total output + Number
of units of labour reaches its maximum. In stage I, both marginal and average product decline, but both
are positive. In stage lll, the marginal product of labour is negative. Generally the range of production is
restricted to stage Il. No manager would knowingly employ any input whose marginal product is negative.
To be more specific, no manger would hire a labourer if the cost of hiring , i.e., wages and other benefits
exceeds the revenue it would get by selling the extra output attributable to that labourer.

Special Features
There are four special features of demand for productive factors as stated below:

1. The demand for a factor is derived demand. i.e., derived from the demand of the commodity which
the factor helps to produce. A factor is required to produce something which is in demand. It is not
demanded for its own sake.

2. The demand for a factor means joint demand. Only one factor cannot produce a commodity or a
service. For example, a machine without labour, material, tools, etc., a workman without tools, drawings;
a land without a filler, cannot give the required output. Hence different factors must be used jointly to
produce anything at all.

3. The technology and the direction of its change affect the demand for a factor input and affect the
marginal productivity of that input.

4. The demand for inputs is also affected by their relative prices. When inputs are substitutable among
themselves, theirrelative prices help to select the technology to be used by the firm. This, inits furn, determines
the demand for inputs. A costlier input has lesser demand.

The demand of a productive factor is dependent on its marginal product. So long an extra unit of a factor
contributes more to the firm than it receives from the firm, it is worth using the extra unit of the factor. Let us
now define a few terms in this context.

(a) Marginal Product, or Marginal Physical Product (MPR):

The addition to the total output made by employing an exira unit of a factor is known as the marginal
physical product of that factor. For example, when the employment of the 10" worker leads to an increase
in the output of a commodity, say, X from 500 units to 550 units, the MP of 10" worker is 50 units of output.
Since marginal product is measured in physical terms, it is often called marginal physical product (MPR).

(b) Marginal Revenue Product (MRP)

It is the additional revenue the firm makes by selling the output confributed by one additional worker (i.e.
the last worker) is sold. Thus it is a rupee measure of the additional output attributable to the effect of the
addifional worker. Notfe that MRP can be computed by multiplying MPR by the marginal revenue (MR).

Symbolically it can be written as:
: MRPIobour = MPP\obour X MRumfs
(c) Value of Marginal Product (VMP)

It measures the addition fo revenue due to one unit increase in the quantity of the productive factor. The
difference between MRP and VMP lies in the methods of measurement. Hence VMP is determined by
multiplying MPR by price (rather than by MR) of the commodity which the factor helps to produce.
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Hence VMP = MPP_ xPrice
(d) Marginal Resource Cost (MRC)

It is the additional cost fo the firm of employing one additional unit of labour. MRC consists of the wage
rate and other costs to the firm of employing the additional worker. The difference between MRC and MC
is that MRC refers to the variation of costs due to one unit variation in output.

The Behaviour of MRP and MRC

So long as MRP > MRC it is profitable to continue employing more labour. The optimum number of units of
any variable resource to be used is determined by the relation MRP = MRC. If MRP < MRC, production
should be stopped and the fewer units of labour is fo be employed.

The Behaviour of MRP and VMP

The relatfionship between the units of variable factor (say labour L) with their MRP and VMP are shown in
Table.

units*®

THE MPP AND THE VMP OF THE VARIABLE FACTOR

Units of Total output MPP or MP MRP_=(MPP x MR] MR,  VMP = (MPP MRC,
Variable of Commodity B, x P) and (P (P,=200)
Factor (L) (units) (Q) =MR;)

1 20 20 400 20 400 200

2 37 17 340 20 340 200

3 52 15 300 20 300 200

4 67 10 200 20 200 200

5 67 5 100 20 100 200

6 67 0 0 20 0 200

From Col. (3) we find that MPP_gradually decreases. This is due fo the fact that other factors which are
required along with L to produce B are adequate for two units only. Hence any further addition of L does
not get the support from other factors which remain fixed. Thus the contribution to output of each extra
unit of L becomes smaller than the confribution of the previous unit. Assume that the market for the
commodity is perfectly competitive which means that the firm can sell its enfire output at a given price
(say, P, =X 20). Col (4), i.e. MRP also shows the same behaviour as MP, i.e., it gradually falls.

If the selling price of the output of a firm remains constant even when the commodity market is perfectly
competitive, the price of the commodity becomes equal to its marginal revenue, i.e., MRP equals VMP. In
an imperfectly competitive market, when the sale can be increased by reducing the price of the product,
MR < the price of the commodity. Thus VMP > MRP in an imperfectly competitive market, i.e., VMP overstate
the revenue addition made by one extra unit of the variable factor employed in such a situation.

The MRP curve, or demand curve for a factor is A

actually the firm's demand curve for the variable 400

factor. The maximum price a profit-seeking VIRP. Curve

entrepreneur will be ready to pay for employing 300 t

one extra unit of the variable factor is the likely o

contribution to be made to the firm's revenue by < MRC, (Rs. 200)

the last unit of the factor. The firm's demand curve 5 200f"ToTToTmeeeeee e :

can be obtained by plofting Col. (4) again Col. g 100 :

(1) of the above table. This is shown in the = :

diagram. 0 ! >

1 2 3 4 5 ¢

Labour
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Determination of Optimum Purchase of Labour by a Firm:

The above fig. shows that the optimum level of employment is 4 units of the labour when MRP = MRC, =
% 200. Solong as MRP, > MRC,, the firm gets the benefit of hiring additional units of labour and production
increases. When MRP <MRC, production should be cut back and fewer units of labour are fo be employed.

INPUT DEMAND BY A COMPETITIVE INDUSTRY

A competitive firm can change its level of usage of an input if the price of the input changes and hence
can change output without affecting fewer the price of the commodity produced. If all firms respond to
the price changes of an input simultaneously by changing the level of usage of inputs, the price of the
product of the industry changes. As input demand for each firm is derived by holding commodity price
constant, input demanded by all firms change when they change their output levels simultaneously, i.e.,
at the same fime.

1 da Demand Curve of 1 Industry demand

d, Individual firms D, curve

Wage rule

v

Derivation of the industry Demand for a Variable Factor

The above fig. shows a typical firm using only labour as a variable input. Let d,d, be the firm's demand
curve for labour at the current market price of the commodity produced. If ris the wage rate, the firm
usage I, units of labour. Total labour employed by all the firms in the industry (L,) is shown in the diagram.
Hence Ais a point on the industry demand curve for labour, D,D,.

Now if the price of the labour falls from r, to r, and all other things remain equal, a firm would employ |, units
of labour and the position is shifted fo n, on d d, curve. Since other things are not equal and all firms
increase their inputs, total output increases, i.e., the market supply curve for the commodity is shifted to the
right due to the fall in the price of the input. The market price of the commodity falls, MR falls and a firm'’s
MRP (= VMP) curve shifts to the left and the individual firm’s demand for labour also falls.

The fall in the individual firm’s demand for labour due to fall in commodity price is shown in diagram (a) as
a leftward shift of the demand curve for labour from d,d, to d,d,. At the wage rate r,, n,is the equilibrium
point, with I, units labour. Total labour employed by all the firms of the industry is shown as L, units in
diagram (b). Several other points like A and N can be generated by changing the market price of the
input, i.e., the wage rate. The industry demand curve for labour (the variable input) D,D,can be obtained
by joining these points. The curve is negatively sloped but steeper than that of a firm.

The supply curve of input in the market is positively sloped. Since additional labour must be obtained from
other occupations, high prices are to be paid for such additional inputs. Hence the wage rate the firms
intend to pay for a particular input is fixed by the supply and the demand for the input in the market.
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Thus the wage rate is determined by the supply of and demand for the labour. Any factor which increases
(decreases) the demand for labour (or any other input) must increase (decrease) the price that firms must
pay for such input.

OUTPUT EFFECT AND INPUT SUBSTITUTION EFFECT

The gquantity of an input required in an industry is a function of its own price, the state of technology and
the demand for the end product. An input demand curve relates to a single homogenous input and
shows the input quantities required at various prices. An input demand curve has downward slope for the
following reasons:

(1) Anincrease in the price of an input results in increase in the firm’s marginal cost and shifts the supply
curve of its product to the left. Moreover, product price increase leads to a fall the output of the industry.
Again lesser inputs are used to produce a smaller output. This decrease is usage of input due to arise in ifs
price is called the OUTPUT EFFECT.

(2) Ifitis possible to change or vary the proportions of inputs, input price increases may cause firms to
substitute expensive inputs by cheaper ones. This change in the usage of inputs is called the input
SUBSTITUTION EFFECT.

We may now discuss input demand where input proportions remain fixed.
FIXED INPUT PROPORTIONS

Some production processes need fixed input proportions. For example, six buttons and 1T metre of cloth are
required to manufacture a finished good like a shirt. Hence with 60 buttons and 15 metres of cloth, 10 shirts
can be produced and 5 metres of cloth will be surplus.

Ditch digging is another example. Suppose in 1 hour a worker can dig a hole with one crowbar and this is
the point at the corner of the right angled isoquant.

A 3
v
2 ----------- ?---- =2 EP
4 8
_§ R Q:l GI :1
5t : ! l
(@] ’ ! |
] 1 -~ 1 -
1 2 -0 R N
Workers Workers
(a) (b)

Right-angled isoquants in a Fixed Proportions Production Function

Diagram (b) shows minimization of operating costs in a fixed proportions production function at the corner
of an isoquant.

By giving two crowbars to one worker or by giving one crowbar to two workmen, the digging of hole will
not be more than one per hour. Hence there is no chance of substituting one input by another (diagram
a).

From diagram (b) we find that the cost of digging one hole is minimum at the corner of the isoquant,
irespective of input prices. This point is on the isocost line PR as also on the line MN.

The cost of each hole (MC) equals the cost of hiring a worker for 1 hour (U) plus the cost of hiring a crowbar
for one hour (P,). i.e. MC =0 +P,.
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The supply curve of each competitive firm is horizontal at (U + P,) and the industry supply curve at (U + P )
is also horizontal since this is the summation of the individual firms' supply curves.

Now the cost of each hole will be T 10 if wages per hour and the rental for hiring crowbar bar per hour are
I8 andX 2respectively. At these input prices, the supply curve (S ) of the hole digging industry is horizontal.

See the following Fig. A

Industry

Point L shows the equilibrium of the competitive hole digging
industry. From Fig. we find that 12,000 holes are dug at a
cost of ¥ 10 by using 12,000 hours of labour and 12,000 crowbar

Ll
hours. \ So
Dy i\

N

[
o
—

Price of inputs

0 12,000 14,000 holes

The demand for an input depends on the output of the industry, i.e., lesser the outfput lesser is the demand
for an input and vice versa. Hence the demand for an input is derived from the demand for the output of
the industry.

The shift of the industry demand curve for the input affects both output and input usage. For example in
above Fig., if the demand curve moves to D, the new equilibrium will be at L, where 14,000 holes are to be
dug at a cost of ¥ 10 per hole. The larger output is achieved by using more inputs, i.e., 14,000 hours of
labour and 14,000 crowbar hours.

Elasticity of Factor (Derived) Demand

A

2]

5 Demand Curves for

G holes

)

? \E IF Diagram shows that output falls from 12,000 to 11,000 when
1075 i\& S1 the industry supply curve moves from S, o S,. Under a more
1000 ! l G s elastic demand curve D2 the fall in output due to shift of the

i ! E\ 0 supply curve from §;to S, is much greafer, i.e., from 12,000 to
! : 1 N\p, \D, 9,500.
0 9,500 11,000 12,000 holes

Input prices do affect input usage. In Diagram D, is the demand curve for holes dug. The supply curve §
shows that at a unit cost of ¥ 10; 1200 holes are dug. When the wage rate rises from ¥ 8 to ¥ 8.75, but the
crowbar hiring charges remain constant at ¥ 2, the marginal cost (MC) of firm increases from ¥ 10 to ¥ 10.75.
With the new industry supply curve §, only 11,000 holes are supplied, and lesser inputs are required, i.e.,
11,000 hours of labour and 11,000 crowbar hours. This reduction of inputs owing to the decline in output
and rise in input prices is the output effect, discussed earlier.

The magnitude of the oufput effect depends on the elasticity of the demand curve for the output of the
whole industry.

In Diagram the elasticity of D, is greater than D,. When the supply curve moves from S, to §, there is greater
reduction of output under D, than under D, i.e., the output effect becomes stronger when the industry
faces a more elastic demand for its product.
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VARIABLE INPUT PROPORTIONS

Firms prefer to substitute variable inputs when the input prices change provided there isoquants are not
right-angled. The net effect of the variation in input prices on the usage of inputs depends on the interaction
of output and substitution effects. Let us now study the effects of an increase in the wage rate. The same
analysis can also be applied to variations in other input prices. A

Diagram shows that due to increase in the wage rate from
U, to U, output declines from Q, to Q,. The consequent

=

reduction in the usage of labour (L, - L ) and that of capital Slope= &
(K, = K,) are shown in this figure (point B to A). Finally the = § K
substitution effect, i.e., use of less labour (L, - L,) and more S22
capital (K, -K,) for producing Q, units of output, is also shown 38 25
in the figure (point A to C). e
0
Output Effect and Input Substitution Effect Substitution Output

We have noted earlier that arise in the wage rate causes a fall in industry output. This may happen, either
due to a fallin the number of firms in the industry, or by a reduction of average output of existing firms. Fig
shows that at input prices u and PK a firm produces Q, units of output with L, labour and K, capital (point
B). Suppose withrise of wage rate to U, the firm’s output declines o Q,. Now only Q, units are produced by
the firm at the old input prices, with L, both labour and K, capital (point A). The reduction of output results
in the reduction of labour (L, - L,) and capital (K, - K) inputs. This is the output effect.

Atincreased price of labour, Q, units of output are obtained with L, labour and K, capital. Due to substitution
effect, less labour (L, - L,) and more capital (K, - K|) are needed to produce Q, units of output (point C).

The substitution and output effects conjointly reduce labour usage. The output effect is more pronounced
when the demand for the industry’s product is fairly elastic. The substitution effect is more prominent where
it is easy to substitute between inputs. Both substitution and output effects account for the downward
slope of the demand curve for labour.

A rise in the wage rate causes output to fall. As a result the usage of capital will also fall. But if output
remains unchanged (or even falls) the usage of capital may increase if the firm substitutes labour by capital.
In Fig. the substitution effect is more pronounced than the output effect and the firm uses more capital and
less labour when the wage rate rises. In some other industries the converse is frue.

THE FIRM’S MRP RULE

We have already seen that MRP, = MPP, x MR or MRP, = MR x MP, and MRP = MR x MP.
By combining MRP, and MRP are arrived at two other rules of profit maximisation.

MR xMPL ~ MRPL  MPL

MR xMPL  MRPK  MPK

This condition is satisfied when the isoquant is a tangent to an isocost line and this is the condition of cost
minimisation.

I.

MRP, MRP
2 MR= k - 1L
: MP, MP,
We know from the definition of MP = =, i.e., increase in labour input required fo increase output by one

unit. Hence MR. MP_, i.e., MR is the expenditure on L which is required to increase the output by one unit
with increased L only. A similar explanation can be given for K. The profit — maximizing condition is once
again MR = MC.
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6.6 PRICING POLICIES

INTRODUCTION:

The traditional economic theories of pricing, based on demand and supply are of little use to businessmen
in setting prices for their goods. The traditional economists rarely considered the influence exercised by
middlemen, rival producers change in Government economic policies, taxation, etc., all of which are
really important in price determination.

Under marginal principle of MC = MR, price and output are determined on the basic assumption of profit
maximization. Some economists — Hall and Hitch of the Oxford University* - rejected the assumption of
profit maximization as unredlistic and inapplicable to actual business conditions. In their empirical study of
actual business behaviour, Hall and Hitch found that business firms are either ignorant of the concepts of
MR and MC or they do not actually calculate MR and MC. Naturally, they do not determine price and
output at the point of equality of MR and MC. Besides, business firms are afraid of charging high prices in
the short period much above their average costs of production, lest their price policy, resulting in supernormal
profits, attract potential competitors to enter the industry and compete away the profits in the long run.
High prices and high profit margins may attract public and Government reaction and possible intervention.
In other words, in real life, firms would like to avoid entry of rivals and sharing of the market and for this, they
would be prepared to forgo supernormal profits in the short period. Often, firms will be interested in getting
a large share of the market rather than maximum profit. Sometimes, business firms are influenced by
consideration of charging the "right price” with a “just profit margin”.

FACTORS INFLUENCING PRICE OF A PRODUCT:
Generally, marketers consider the following factors in setting price:

1. Target customers: Price of product is depend on the capacity of buyers to buy at various prices, in
other words, influence of price elasticity of demand will be examined.

2. Cost of the product: Pricing is primarily based on the, how much it costs to produce and market the
product, i.e., both production and distribution cost.

3. Competition: Severe competition may indicate a lower price than when there is monopoly or little
competition.

The law: Government authorities place numerous restrictions on pricing activities.

Social responsibility: Pricing affects many parties, including employees, shareholders and the public
at large. These should be considered in pricing.

6. Market position of the firm: The position of the market may also influence the pricing decision of the
firm. It is only why the different producers of identical products sell their products at different prices.

7. Distribution channel policy: The prices of products will also depend up the policy regarding distribution
channel The longer the channel, the higher would be the distribution costs and consequently higher
the prices.

8. Price elasticity of Demand.: Price elasticity refers to consequential change in demand due to change
in price of the commodity. Itis the relative responsiveness to the changes in price. As there an inverse
relationship between price and demand for product, the demand will increase with fall in price.

9. Economic environment: In recession, prices are reduced to a sizeable extend to maintained the level
of turnover. On the other hand, prices are charged higher in boom period to cover the increasing
cost of production and distribution
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GENERAL OBJECTIVES OF A PRICING POLICY:

Each pricing decision of a firm has generally one of the following objectives:
e To achieve a given rate of return for the entire product line;

e To maintain or increase the existing market share of the firm;

e To maintain at least a particular level of price stability;

e Tochoose and adopt a price policy which fits into the market conditions faced by the different products
in the product line; or

e To aim af discouraging entry of new firms info the industry.

CONSIDERATIONS IN FORMULATING PRICE POLICIES:

The following are the general considerations which must be kept in view while formulating pricing policies:
1. Objectives of the firm:

Competitive situations:

Promotional policy

Price insensibility

Manufactures and middlemen interests

Pricing reutilization

N o oA LD

Influence of non-business groups

METHODS OF PRICING:

The main pricing practices can be classified info three broad categories:
1) COST ORIENTED PRICING:

a) Cost-plus or full Cost Pricing

b) Target or Rate of Return Pricing

c) Marginal Cost Pricing

2) COMPETITION-ORIENTED PRICING:

a) Going Rate Pricing

b) Trade Association Pricing

c) Customary Pricing

d) Price Leadership

e) Sealed-bid Pricing

3) DEMAND ORIENTED PRICING:

a) Differential pricing or price discrimination

b) Perceived Value Pricing

4) PRICING BASED ON OTHER ECONOMIC CONSIDERATIONS, like the:
a) Administered Pricing

b) Dual Pricing
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5. PRICING POLICIES BASED ON MARKET CONDITIONS:

a) Perfect competition

b) Monopoly

c) Temporary monopoly
d) Duopoly

e) Oligopoly

f)  Monopolistic competition.

1. COST ORIENTED PRICE:

a) Cost - plus pricing:

Business firms under oligopoly and monopolistic competitive conditions do not determine price and output
by comparing marginal cost and marginal revenue but fix prices on the basis of full average cost of
production which consists of direct cost or variable cost per unit plus overhead cost of fixed cost per unit
plus a margin of normal profit or some satisfactory margin of profit.

In other words:
PRICE = AVC + AFC + a profit margin

Now AVC + AFC make up the average cost of production per unit of output and the profit margin added
to the average cost is a certain percentage of cost. Itis important fo note that this profit margin is arbitrary
—it may be 10% or 15% or, for that matter, any percentage of profit is known as the mark up.

This approach to price determination is known as full cost pricing or average cost pricing since the firm fixes
the price of its product on the basis of covering full cost or average cost; the theory is also known as cost-
plus pricing or mark-up pricing.

b) Marginal Cost Pricing:

Marginal cost pricing is said to be better than full cost pricing. Under full cost pricing, price is based on total
costs comprising fixed and variable costs. Under marginal cost pricing, fixed costs are ignored and pricing
is determined on the basis of marginal cost which refers to the cost of producing additional units. The price
fixed must cover the marginal cost and total cost-which will have to be covered in the long run. Price
based on marginal cost will be much more aggressive than the one based on total cost. Besides, where a
firm has large unused capacity, it should explore the possibility of producing and selling more-it should
cover the cost of producing the additional units (Marginal cost). The real difficulty is that the management
may not always be aware of the concept of marginal cost.

c) Rate of return (or Target) Pricing:

It is a refined version of cost-plus pricing. When due to certain reasons, the firm has to revise its prices it
needs to ensure that the prices so revised would allow it to maintain either:

1. A fixed percentage mark-up over cost;

2. Profit as a fixed percentage of total sales; or

3. A fixed return on existing investments.

Rate of return price is determined in the following manner:

Step 1. The firm specifies an expected rate of return on investment (expressed as earnings divided by
capital invested).

Step Il.  To determine a ‘normal rate’ of output by the firm and then to estimate the ‘full cost’ on the basis
of this normal rate of production.

Step lll.  To estimate ‘capital turnover’ ratio (expressed as invested capital divided by full cost).
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Step IV. To multiply capital turnover ratio with the expected rate of return on investment (as found in Step
[). This will give us the mark-up percentage.

Step V. To compute Rate of Return (ROR) price, we add up the full cost and the mark-up, i.e., P = Full Cost
+ Mark-up

The first four steps can be summarized in the following formula:

~ Capital Invested Earnings _ Earnings
Mark-up = FullCost ~ Capital invested  Full cost

2. COMPETITION ORIENTED PRICING:
a) Going Rate Pricing:

Another method of pricing adopted by small firms — which are price followers — is known as going rate
pricing. Under this system, a firm sets its price according to the general pricing structure in the industry or
according to the price set by the price leader. In a sense, each firm has “monopoly” power over ifs
produce and it can, if it chooses, fix a monopoly price and face all the consequences of monopoly. In
practice, however, it prefers the easier and more practical method of choosing price going in the market.
It will change its price only when other firms do the same. Such a price policy is useful and safe to a firm
under certain circumstances. For instance, the firm may not have an accurate idea of its costs or it may like
to play safe and not provoke the larger firm to go for cut-throat competition. Besides, it is difficult for each
firm to calculate the full implication of change in costs and prices and it is much better to follow the same
pattern of pricing adopted by others. Even a large firm may be satisfied with going rate pricing lest a
change in price by it unnecessarily disturbs the whole market. No firm would like fo “spoil” the common
market by reducing the price.

b) Trade Association pricing:

To avoid uncertainties of pricing decision and the downward pressure on prices which competition exerts,
firms frequently come to the express or implied agreements to maintain prices at a similar level. Though
express (or, overt) agreements are generally declared as illegal, the firms can easily and safely enter into
an implied (or, tacit) collusion. Individual firms, however, may frequently find it worthwhile to break out of
any such agreements, but this leads to the following possible alternatives:

i) The price-cut may spark off a price war between the firms which will go on until one or all firms give up
the struggle; or

i) If the firm breaking out of the collusion is able to keep its rivals in the dark about the price-cut, it can
gain out of the price-cut only when either the original customers of this firm are unaware or are in some
way loyal to this firm. But such situations are generally rare.

c) Customary Pricing:

There are certain goods whose prices tend to be fixed more or less in the minds of consumers-these are
known as the “Charm” prices. A good example is the price of most soft drinks in India called by various
names of cola. Most or all the soft drinks sell at the price of ¥ 6 or so, customers are accustomed to this
price. Change in costs of production —if the change is moderate — will not affect the price, as the firms will
not and cannot change the price. Accordingly, arise in cost of production may probably lead fo reduction
in quality of the product but not to a rise in price. Likewise, a fall in cost of production may not be
accompanied by a decline in price. Pricing in this case may be known as customary pricing.

d) Price leadership:

If often happens that in an industry there is one or many big firms whose cost of production is low and they
dominate the industry. In such a situation, the small firms will not like to enter into price war with these big
firms. The former may, therefore, follow the price fixed by the leader. For example, Cadbury may be
accepted as a leader in the chocolate industry, Hindustan Lever in the soap industry, and so on. Small
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firms may change the price only when there is a general change in the cost of production and the price
leader has recognized and adjusted his price on that basis. In fact, the price leadership patternis adopted
as a strategy of co-existence — each firm catering to its market.

Itis not necessary that the price charged by small firms must equal that charged by the price-leader. There
might be some difference in their prices (though it cannot be significant) but any change in the price is
always in the same direction for both the price-leader and the followers, and is generally in the same
proportion too. As a result, both will have their own markets to cater, thus avoiding diversion of customers.

e) Seadled - bid pricing:

This method is more popular in fenders and confracts. Each contracting firm quotes its price in a sealed
cover called ‘tender’. All the tenders are opened on a scheduled date and the person, who quotes the
lowest price, other things remaining the same, is awarded the contract.

3. DEMAND ORIENTED PRICING:
a) Differential pricing or price discrimination
There are many bases on which the open price discrimination is practiced. These are discussed below.

- Time Price Differentials: It is a general practice to use the expression “the demand for a product or
service”, but it is important fo note that demand also has a time dimension. The demand may shift in
fairly short-tfime intervals. For example, demand for telephone facilities is more in the day fime rather
than at night.

- Use Price differentials: Different buyers have different uses of a product or a service. For example
railways can be used for long-haul or short-haul freight fraffic. Railways can also be used for fransporting
different types of commodities. Electricity can similarly, be used for industrial or residential purposes.

- Quality price Differentials: If the product caters to that group of consumers who are concerned about
its quality, then the quality becomes a significant determinant of demand elasticity. The seller has,
therefore, to crate differences in quality to sell his product. It must be emphasized here that the
differences in quality basically depend upon the buyers’ understanding of the quality. Sellers use
many devices to create quality differences.

- Quantity Differentials: When the seller discriminates on the basis of the quantity of purchase, it is known
as quantity differentials. Quantity discounts are price concessions based on the size of the lot purchased
at one time and delivered at one location. These discounts are thus related to size of asingle purchase.
The size of the lof purchased is measured in terms of either physical units or monetary units. Sometimes,
discounts are according fo the frade status, i.e., wholesaler, retailer, jobber, etc.

b) Perceived Value pricing:

Perceived value pricing refers to fixing the price on the basis of a buyer's perception of the value of the
product.

4. PRICING BASED ON OTHER ECONOMIC CONSIDERATIONS:
a) Administered prices:

Administered prices are the prices which are fixes and enforced by the government. The term administered
prices was infroduced by Keynes.

Characteristics of administered prices:

They are fixed by Government

They are statutory i.e., legally enforced by the government
They are regulatory in nature

They are meant as corrective measure

They are the outcome of the price policy of the Government.

oL
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b) Dual Pricing:

Dual pricing is a system in which there are two prices for the same commodity at the same time — one is a
controlled price fixed by the Government and the other is a free market price based on conditions of
demand and supply. The conftrolled price is fixed price while the free market price is a fluctuating price.
Generally, the Government fixed the prices of a commodity — say, sugar — at a level which will cover the
cost of production and permit a reasonable margin of profit. But this conftrolled price is obviously lower
than the free market price because of the existence of excess of demand over supply. The conftrolled
price is mainly for the benefit of lower income groups and it many often be fixed so low that the producers
may incur a small margin of loss. The producers are compelled to sell part of their output at the controlled
rate to the weaker sections of the community but are permitted to sell the surplus stocks in the market at
the free market price which is much higher. This enables the producers to make up theirloss in the controlled
market or increase their volume of profit. Besides, the general consumers are given a chance to safisfy
their demand fully from the market.

c) Shadow Pricing:

The producer has to decide two questions — 1) how much of each product should be produced to maximize
profits, 2) What price is worth paying for additional quantities of a scarce resource. To decide the second
question “What price is worth paying for additional quantity of a scarce resource”, very often “shadow
prices” are used. Shadow prices are not prices obtained by observing the real world. Shadow prices are
“imputed values”. The shadow prices show the marginal contribution of the factors of production employed.
It is calculated by using the “simplex method”. These imputed values show the increase in profit which
would result if an additional unit of that scarce factor is used. The imputed value is the reduction in
contribution if that scarce factor is removed.

d) Multiple product pricing:

Now-a-days, multiple production is a common phenomenon. Almost all firms have more than one product
in their lie of production Pricing of products under those conditions is known a multi-product pricing. The
maijor problem in pricing of multiple products is that each product has a separate demand curve. But all of
them are produced under one organisation by interchangeable production facilities, they have only one
inseparable marginal cost curve. Hence marginal rule of pricing cannot be applied E.W. Clemens suggests
a solution fo this problem is — third degree price discrimination under monopoly. As a discriminating monopoly
fries to maximize its revenue in all its markets so does a multi-product firm in respect of each its products.

Even the most specialized firms produce a commodity in multiple models, styles and sizes, each so much
differentiated from the other that each model or size, each so much differentiated from the other that
each model or size product may be considered a different product.

For example:

Refrigerators — 165 liters, 200 liters, 250 liters, single door model, two door model, bottom racks, top racks
models efc.

Television sefs — 14 inches, 20 inches, 21 inches, 25 inches, 27 inches, color, black & white, remote model,
without —remote model, flat screen model digital sound two speakers, four speakers, home theater systems
etc.

5. PRICING POLICIES BASED ON MARKET CONDITIONS:
(a) Perfect Competition:

A firm can only sellits product at the market price and nothing above it. In the long run, for an efficient firm,
the sales price is just equal to the average cost. Normal profit is made. There is no excess profit.

(b) Monopoly:

Monopolies are almost always nationalized enterprises for which the criterion of maximization of profit is not
justifiable. In reality, a firm enjoys monopoly position only because it has succeeded in eliminating or
absorbing its competitors. It is therefore probable that, initially, it was better organized and more efficient.
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The technical advantages which be benefit large firms in certain branches of industry can also neutralize,
at least partly, the harmful effects of a monopoly. Finally, “any defacto monopoly must be prepared to
defend itself, on the one hand, against the emergence of substitute competitors and, on the other, against
the competition of substitute products, which imposes a limitation on its profit realization”.

In general, to prevent the entry of new firms, a monopolist must set entry-preventing prices, i.e., it should
hold prices at a level which will tend to discourage new firms from entering that particular branch of
industry. This presupposes an implicit estimation of production costs of possible competitors, and of the
profits which will be required to aftract them.

On the conftrary, in order to fight the competition of substitute products, a monopoly must establish its
price policy on the basis of a demand curve which will actually take those products info account. When
the uses of goods produced by a monopoly are many, the degree of monopoly can vary enormously from
one use to another. In case of coal, forinstance, sales range from the industrial market- in which the fuel oil
competition is extremely active — to blast furnace coke market —in which coal enjoys a fechnical monopoly.

So profit maximization demands that management collect more detailed econometric data in the
environment of monopoly, than in that of perfect competition.

(c) Temporary monopoly:

This situation occurs more frequently. A firm invents a new product and places it on the market. For quite
some fime the demand will remain low, as consumers are not yet aware of the product. The firm will enjoy
a de facto monopoly under the protection of its patents. Then, as the product enters into common usage,
demand develops rapidly. Additional firms try to enter the market. They develop new production methods.
Gradually, prices and production techniques tend to stabilize. So at the end, the market evolves towards
an ordinary competitive one.

A firm which invents a new product must determine a sfrategy relating fo prices and production which
leads to a maximum effective income. Following J.Dean, we may consider two extreme cases: that of
skimming of demand and that of creating a demand market.

(d) Skimming Price Policy:

When the product is new but with a high degree of consumer acceptability, the firm may decide to charge
a high mark up and, therefore, charge a high price. The system of charging high prices for new products
is known as price skimming for the object is to “skim the cream” from the market. There are many reasons
for adopting a high mark-up and, therefore, high initial price:

i) The demand for the new product is relatively inelastic. The high prices will not stop the new consumers
from demanding the product. The new product, novelty, commands a better price. Above all, in the initial
stage, there is hence cross elasticity of demand is low.

i) Iflife of the product promises to be a short one, the management may fix a high price so that it can
get as much profit as possible and, in as short a period as possible.

i) Such an initially high price is also suitable if the firm can divide the market into different segments
based on different elasticities. The firm can infroduce a cheaper model in the market with lower elasticity.

iv)  High initial price may also be needed in those cases where there is heavy investment of capital and
when the costs of infroducing a new product are high. The initial price of a transistor radio was ¥ 500 or
more (now T 50 or even less); electronic calculators

(e) Duopoly:
This is the case where there are only two firms in an industry. Each duopolist can choose his production in

such away as to maximize hisincome for a given value of output. Each duopolist has no interest in modifying
his behaviour as long as the other does not modify his.

If both duopolists attempt to take one another’s reactions info account, the problem is no longer
predetermined. Duopoly is often characterized by instability. Duopolists eliminate their competitors through
price wars or through agreements. We have already demonstrated that duopolists can as sure themselves,
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by cooperating, a total income greater than the sum of the revenues that each can insure for himself by
non-cooperative behaviour.

(f) Oligopoly:

In oligopoilistic situations, enfrepreneurs attempt to avoid price wars which are ruinous for the industry.
Being aware of the fact that their rivals can do the same, they refrain from seeking to increase their share
of the market through price cuts. As a result, oligopoly can attain a certain stability characterized by: q)
the ‘price leadership’ of a firm, b) the reduction of hidden prices, and c) competition in fields other than
that of price (like competition in fields other than that of price (like promotion, packaging, etc.) We have
already discussed the nature of oligopoly pricing with the help of models.

Now, about the lowering of hidden prices. It can assume various forms. It is contingent upon the customer,
upon the size of the order, upon the geographical area and the existence of inferior brands. This policy has
the advantage that it precedes adjustments of official prices and in this way contributes to the stability of
oligopolists.

Finally, non-price competition is a substitute for price competition. It is much less dangerous because its
effects are felt in the long run. So the possibilities of reactions from competition are more limited.

(g) Monopolistic competition:

In this type of market, price policies are extremely varied because of product differentiation. Each firm is
faced with a separate demand curve and a market price.

PRICING OF A NEW PRODUCT

Basically, the pricing policy of a new product is the same as that for an established product - viz., the price
must cover the full costs in the long run and direct costs or prime costs in the short period.

1. Introduction Stage:

There are two alternative price strategies which a firm infroducing a new product can adopt, viz., skimming
price policy and penetration pricing policy.

a) Skimming Price Policy:

When the product is new but with a high degree of consumer acceptability, the firm may decide to charge
a high mark up and, therefore, charge a high price. The system of charging high prices for new products
is known as price skimming for the object is to “skim the cream” from the market. There are many reasons
for adopting a high mark-up and, therefore, high initial price:

i) The demand for the new product is relatively inelastic. The high prices will not stop the new consumers
from demanding the product. The new product, novelty, commands a better price. Above all, in the initial
stage, there is hence cross elasticity of demand is low.

i) If life of the product promises to be a short one, the management may fix a high price so that it can
get as much profit as possible and, in as short a period as possible.

i) Such an initially high price is also suitable if the firm can divide the market into different segments
based on different elasticity’s. The firm can infroduce a cheaper model in the market with lower elasticity.

iv)  High initial price may also be needed in those cases where there is heavy investment of capital and
when the costs of infroducing a new product are high. The initial price of a transistor radio was ¥ 500 or
more (now X 50 or even less); electronic calculators used to cost ¥ 1,000 or more, they are now available for
% 100 or so.

b) Penetration Price Policy:

Instead of setting a high price, the firm may set a low price for a new product by adding a low mark-up to
the full cost. This is done to penetrate the market as quickly as possible. The assumptions behind the low
penetration price policy are:
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a) The new productis being introduced in a market which is already served by well-known brands. A low
price is necessary to attract gradually consumers who are already accustomed to other brands.

b) The low price will help fo maximize the sales of the product even in the short period.
c) The low price is setf in the market to prevent the entry of new products.
Penetration price policy is preferred to skimming price under three conditions:

In the first place, skimming price offering a high margin will attract many rivals to enter the market. With the
entry of powerful rivals info the market, competition will be intensified, price will fall and profits will be
competed away in the long run. A firm will prefer a low penetration price if it fears the entry of powerful
rivals with plenty of capital and new fechnology. For a low penetration price, based on extremely low
mark-up will be least profitable and potential competitors will not be induced to enter the market.

Secondly, a firm will prefer low penetration price strategy if product differentiation is low and if rival firms
can easily imitate the product. In such a case, the objective of the firm to fix low price is to establish a
strong market based and build goodwill among consumers and strong consumer loyalty.

Finally, a firm may anficipate that its main product may generate continuing demand for the complementary
itfems. In such a case, the firm will follow penetration pricing for its new product, so that the product as well
as its complements will get a wider market.

2. Pricing during Product Maturity stage:

When the product reaches maturity period the firm finds that
a) Many rivals have already entered the market.

b) Competition is infense; and

c) Demand for the product has become more elastic.

Under these conditions, the firm may have to reduce its mark-up and, therefore, the price. In other words,
the price of a product in the maturity period will be equal to full cost plus low mark-up.

3. Pricing during Product Decline stage:

In the third stage of the life cycle, the product ultimately becomes a common product. In this period, the
competition in the market is severe and the demand for the product is highly elastic. In order fo remain in
the market, the firm has to charge only a normal mark-up with the full cost.

The Role of Demand in Pricing Decisions:

How a business firm'’s buyers respond to a change in price is an important consideration, for the eventual
effect on sales volume and revenue is determined by the degree of buyer's demand sensitivity fo price
changes. However, price —setters of ten miss the following four points:

1. Market Vs Firm Elasticity:

Price elasticity of demand is a measure of the degree to which buyers are sensitive to price changes. In
any market characterized by several functionally substitutable products, there are actually two demand
schedules: 1) demand for the general product (primary demand) and 2) demand for the firm's specific
offering (secondary demand). In general, secondary demand is found to be more price elastic. But a
seller may sometimes mistake relatively inelastic market or primary demand as elastic secondary demand.

2. Demand for buyer’'s Output:

The Market for buyer’s products may actually be price-elastic. So a reduction in price by a firm would raise
demand for its product. Hence, manufacturers selling to such buyers, and whose product represents a
significant position of these buyers product costs may curtail sales opportunities by eliminating discounts or
low margin products.

3. Llikelihood of Competitive Entry:

K.B. Monroe has pointed out that “an emphasis on high-price strategies may encourage the entry of
competitors when entry barriers are minor and when demand is actually price-elastic. Moreover, contfinued
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high prices or rapidly increasing prices may force buyers to reconsider their need and, perhaps, actively
seek out competitive substitutes.

4. Demand Consequences of a Product Line:

Most firms sell a wide variety of products requiring a variety of different marketing strategies. Within a
product line there are usually some products that are functional substitutes for each other and some products
that are functionally complementary. For example, a photographic product line includes such items are
cameras, films, flash bulbs, projectors, screens and other accessories. Because of the demand
interrelationships and because there are usually several price-market targets, the product line pricing
problem throws a major challenge before the marketing executives.

The Role of costs in pricing Decisions:

Costs play an important role in pricing. Given the selling objectives of a firm, the demand variable provides
an upper limit on the pricing discretion the firm enjoys. This limit is the willingness of buyers to purchase a
commodity at a stated price on the confrary, the other variable. Affecting profits is cost, which sets a floor
to a firm’s pricing discretion. If prices are too low in comparison with costs, volume may be high but profit
will be almost nil.

In the words of Monroe, “objective cost data are essential for deciding what price to set. Only by determining
the difference between costs and price under consideration, and then balancing that margin against the
capacity necessary to produce the estimated volume, can the seller determine the value of the product
in terms of its conftribution to recovering the seller’s initial investment”. True, the cost aspect of a pricing
decision is mainly concerned with ascertaining what costs are relevant to the decision. We shall discover
later in this chapter that, when cost-plus methods of pricing are used, and the cost portion of the formula
is arbitrarily determined, the resultant price is erroneous in that the pricing formula does not allow for demand
or for competition.

Itis important for the seller to know the determinants and behaviour of product costs for four major reasons:
1. In order to know when to accelerate cost recovery

2. In order to know how to evaluate a change in selling price;

3. In order to take decision on how to profitably segment a market; and

4. In order to take decision on when to add products or to eliminate products from the product line.

Even so, costs play a limited role in pricing. It is because they indicate "whether the product can be made
and sold profitably at any price, but they do not indicate the amount of mar-up or mark-down on cost
buyers will accept. Proper costs serve to guide management in the selection of a profitable product mix
and to determine how much cost can be incurred without sacrificing profit”.

Costs for pricing must deal with the future. Product costs must be based on expected purchase costs of
raw materials, wage rates and other expenses to be incurred. In addition, information about development,
promotion, and distribution costs is needed. Information on product costs should be regularly gathered to
determine whether changes have occurred that may affect the relative profitability of the company. It is
planned costs that are relevant, not past costs, since profit planning necessarily deals with the future.

Price Forecasting:

All the methods used for demand forecasting may also be used for forecasting the market price that will
exist in the next (or some future) period. We would use some kind of a qualitative forecast. Or, we might
use a time-series in which price follows a trend.

However, in practice, we normally use an econometric model to obtain market price forecasts. This requires
that we specify and estimate both the market demand and market supply functions.

After estimating these functions, we must obtain the forecasted values for the exogenous variables (e.g.,
income and prices of inputs.) Inserting those forecasts into our estimated demand and supply functions,
we can solve the equations to obtain the price forecast.
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TECHNIQUES AND APPLICATIONS OF ECONOMICS

In all this, economics for managerial decision making, we have discussed demand, elasticity of demand,
price determination under various markets etc. Further we have also discussed total cost, average cost,
marginal cost, marginal revenue etc. Profit maximization, revenue maximization and cost minimization
can be made using the following economic techniques, which are useful in taking several managerial
decisions.

Problems are worked out and given as illustrations in the following pages relating to all the above
concepts for better understanding. Before those illustrations are worked out, the following ferminology
should be understood by anybody to go further.

1)  Total Cost (TC) = Fixed Cost (FC) + Variable Cost (VC)
Variable Cost is directly proportional to the number of units produced.
.. Total Cost = F + kx = C (Say)
Where F is the fixed cost and k the constant of proportionality
Total Cost (c) is expressed as a function of output (x) produced i.e. ¢ = f(x) or c = f(q) or f(u).

Total cost (c) = f(x) + k

A A Cost (AC] = Total Cost _Cc_ f(x) +k
) Average Cost(AC) =1 o Umber of unifs produced (Quantity)  x X
f(x
Average Variable Cost (AVC) = % as 'k’ is fixed cost.
Average fixed cost (AVC) = %
3) Marginal Cost (MC) = Differential Coefficient of total cost w.r.t quantity
_de
ax

dc
Marginal cost = o = f1(x) because k's derivative is 0
X

CASE:
()  When average cost goes upward, %(%) >0ie.MC>AC.

(i)  When the average cost curve reaches a minimum point i.e. cons’ron’r%(%) 0
i.,e. MC = AC.
(i) When AC is falling downwards %(%) >0i.e. MC <AC.
**  Prove That The Slope Of Average Cost Curve Is ]; (MC - AC)

PROOF:
Let cost be 'C’ and units be ‘x’.

Then Average cost (say, y) = %

To find out the slope, the average cost should be differentiated w.r.to. ‘x’.

dy _ x.4-c.l
ax X
_ X2
= e
_ dc c
T oxadx x?
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4)

5)

6)
7)
8)

?)

*%

10)

_1(dc_c
T X ( ax  x )
= ]; (MC - AC) (proved)

Total Revenue (TR) = Quantity sold selling price per unit of the commodity = R = px where p is the
price per unit and x the number of units sold.

Total Revenue
Quantity Sold

Marginal Revenue (MR) = Differential Coefficient of total Revenue w.r.t quantity = %
Profit (P) = Total Revenue (TR) — Total cost (TC)

For maximum Profit: Marginal Revenue (MR) = Marginal Cost (MC)

Profit=R-C

Marginal profit is the first derivative of profit function.

Average Revenue (AR) =

dR
i.e. where p = profit and x = quantity and marginal profit = d_
X

Price Elasticity of Demand.

Price Elasticity of demand is the degree of responsiveness of the demand for a commodity to a
change in its price.
Change in quantity demanded %
. .. _ Quantity demanded at original price _ X _dp , dp _
Price elasticity of demand = Change in price =% o =1
Original price P

Where x is the quantity demanded at original price and p is the original price per unit.

It may further be noted that if the price increases, quantity demanded will decrease i.e.,
Corresponding fo any change in price, quantity demanded changes in the opposite directioni.e.,

ax . . . . .
o 1S always negative. But we take only numerical value and hence ignore the sign.

dp .dp dx . x .
——+—=—=+— (numerically)

Price elasticity of demand is denoted by E_ = b p do o

where AR and MR are average and marginal revenue

Show that elasticity of demand = ARé’ZAR,,

respectively at any output.
Proof:

Total Revenue, (say R) = px, AR = % = % =p

=9 =R = de
MR_dx {R)_dx (R}—D+de

AR pﬁ do d
P P dx ax o p
= =— = = = _ ——x= =
Now. vk PSR TR o< = |E | (proved)

o |x

If marginal revenue function is given, fotal revenue function can be found out in the following
manner.

We have MR = %
X

> MR =
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= MR dx =dR
integrating with respect to x
[dR=TMR dr

= R =[MR dx +Kk, where r = 2x
To find out total cost, when marginal cost is given

MC =5

= dc = MC dx

Integrating with respect to x

[dc =[MC dx

= c=[MCdx+k
11) Consumer's surplus

Let y = price; f(x) = demand

i.e.y=1f(x)

where x,, p, refers to actuals.

. Consumer'’s surplus = fo'mf(x)dx—xopo
12) Producer’s surplus

Producer’s surplus = xopo—fomf(x) adx
13) Cross demand

Ifx, =p,: x,=p, be the two demand functions of the commodities A & B, then the following results
would emerge.

(i) If gg and géz are <0, then the commodies are complementary

(i) If g—é‘z and 3;;2] are > 0, then the commodities are said to be substitutes or

competitive.

(iii) If %> 0 (or)<0 8_;;2 <0 or >0,they are said to be unrelated that means no relationship can
be established.

ILLUSTRATION: 6

The cost (c) of afirmis given by the function c = 4x3 + 9x2+ 11x + 27. Find the Average Cost, Marginal
Cost, Average Variable Cost, and Average Fixed Cost ‘x’ being the output.

Solution:
C =Total Cost = 4x3 + 9x2 + 11x + 27
Average Cost=4x2+9x + 11 + %

Marginal Cost = % = 12x2+ 18x + 11

ax
Average Variable Cost = 4x2 + 9x + 11

27
Average fixed Cost =~
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ILLUSTRATION: 7

The Average Cost of a firm is given by the function Average Cost = x3 + 12x2 - 11X, find the Total
Cost, Average Variable Cost & Marginal cost.

Solution:
Average Cost =x3+ 12x2 - 11x
Total Cost =x* + 12x3 - 11x2

Marginal Cost = 4x3+ 36x2 — 22x

ILLUSTRATION: 8

The cost function of a firmis given by ¢ = x3 - 4x2 + 7x, find at what level of output Average Cost is
minimum and what level will it be.

Solution:
Total Cost = x3 — 4x2 + 7x

Average Cost=x2—4x+7

In order that average cost is minimum % =0 and the value of Zﬁ
.oody _ _
le.g =2x-4=0
=x-2=0
JoX=2

% = 2 which is positive so the function will have minimum values.
Minimum:
Average Cost =x2—-4x-7
=4-(4x2)+7

=11-8=3
ILLUSTRATION: ¢

The Average Cost function (AC) for a certain commodity is given by AC = 2x - 1 + % in terms of
output x, find the output for which (i) Average cost is increasing (i) Average cost is decreasing
(iii) Find the total cost (iv) Marginal Cost.

Solution:
In order to a function is said to be increasing (or) decreasing its derivation must be zero.
dy _ Y
W 2- 50x?2=0
50

=> 2 _ & = O

=>2x2-50=0

=>x2-25=0

Sox=x5
When x > 5 it is increasing

When x < 5 it is decreasing
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Total Cost = (2x— 1+ 27 ) x = 2:¢=x + 50
Marginal Cost = %(QX2 —x+50) =4x-1

ILLUSTRATION: 10

The Cost function of a particular firm ¢ = L xe— 52 + 75x +10, find at which level, i) The Marginal
Cost attains its minimum ii) What is the marginal cost of this levele
Solution:

C=5x3=5¢ +75x +10
Marginal Cost = %

=5(3x2) -5 (2x) + 75
=x2-10x + 75 (y say)
In order that the MC to be at minimum its 2n¢ derivative value must be positive
L =2x-10=0
or2x=10
x=25

% = 2, which is positive when x = 5 MC is minimum

.. Minimum Marginal Cost =52-10x5+75
=25-50+75=50

ILLUSTRATION: 11

The cost function ‘c’ for the commodity 'q’ is given by C = g* - 4g? + 6q find Average Variable Cost
and also find the value of g for which average variable cost is minimum.

Solution:
C=qg°-49°+6q
Average Variable Cost = g?2-4g + 6 — ('y’ say)

d
=> 5o =4q+6)=0
=>2q-4=0

4
‘. q = ; = 2
d?y
ax?
.. Average Cost is minimum at g =2

=2>0, positive

ILLUSTRATION: 12

The cost function ‘c’ of a firm = éx3 —x2+ 5x + 3, find the level at which the marginal cost and the
average variable cost attain their respective minimum.
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Solution:
C=%x3—x2+5x+3

Marginal Cost = % =% IX2-2x+5

=x2-2x+ 5 ('y' say)

dy _ _
o =2x-2=0
Sox=1

d?y
ax?
.. Marginal cost is minimum value at x = 1

= 2, which is positive

Average Variable Cost = %xz —x+5 (ysay)

% {Average Variable Cost} = % x-1=0

—~ 2,

—>3x—1
.3
..X—E

d?y
ax?

2 .
= 3. positive
.". Average Variable Cost is minimum at output x = %

ILLUSTRATION: 13

Cost = 300x ~10x + 5, Calculate

i)  Output at which Marginal Cost is minimum

i) Output at which Average Cost is minimum

i)  Output at which Marginal Cost = Average Cost.
Solution:

dc

i) Marginal Cost =~ =300 - 20x + X* (say, y)

In order that MC is minimum first derivate must be equal to zero and 2" derivate must be
positive.
o F=2x-20=>2x=20

X

x=10

dy?
dx?

=2, which is positive. It is minimum at x = 10.

i)  Average Cost=300- 10x + % x2 (y say)

dy _ 2, _

a——]0+ 3)(—0
=>x=30/2=15
d?y_g

a2 ~ 3 >0,

.". Average Cost is minimum of output at x =15
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i)  Output at which Marginal Cost = Average Cost

x2=0

-20x + ]Ox+x2—]§

—le+%x2=O
=30x +2x*
— =
2x2-30x=0
2x (x-30)=0
X-30=0
Sox=15

ILLUSTRATION: 14
Cost Function C = %x + %, find
i Cost when output is 5 units
i. Average Costof 10 units
ii. Marginal cost.

Solution:

15

4

i)  Cost when outputis 5 units

3
==X+
C 5 X

3 15 15
=?X5+T=3+T=6'75

i)  Average Cost of 10 units

3 15
Average Cost =—+ =

5
_3,.15 _3.15
T 5 10x4 5 40
3 3 24+15 39
=58 o T w =0.975
. dc
i) Marginal Cost =~
3
=3 =0.6

ILLUSTRATION: 15

The Revenue function of a firm given by R=(2200 - 3x)%, find the firm’s marginal revenue

function.
Solution:
R = (2,200 - 3x) 5= 255 - 5 x2
_dc _2200x 3 _2200x _ o _ 3
MR—dX— > 2><2x > 3x =1100 - 3x
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ILLUSTRATION: 16
Given C =x3-10x% + 9x; R = 12x2 + 11x — 4. Find the total profit and hence marginal profits.

Solution:
C=x3-10x%+ 9x
R=12x*+22x -4
Total Profit=R-C = 12x2+ 11x =4 = x3 + 10x? — 9x
=-x3+22¢x2+2x -4

=— (x3-22x?-2x + 4) (Say P)
. dp _
Marginal Profit - = (3x* — 44x - 2)

ILLUSTRATION: 17

A manufacturer can sell “x” items (x> 0) at a price of (330 - x) each; the cost of producing ‘x’ items
is¥x? + 10x + 12. How many items should he sell o make the maximum profit? Also determine the
maximum profit.

Solution:
Given price (P) =330 - x
Cost (C) =x2+ 10x + 12
Output=x>0
Revenue (R) =P, = 330x - x?
Profit =R-C =330x—-x?-x%2+ 10x- 12
=320x —2x* =12 (say y)

In order that maximum profit is attained
dy _
5 = 0.and

Y2 -,
Vi Positive

dy _ _
a—320—4x—0
= —4x =-320
x =80

d?y
ax?
Therefore profit is maximum at x = 80 units

Maximum profit =320 (80) —2(80)?-12
=12,788

= -4, which is negative.

ILLUSTRATION: 18
The efficiency (E) of a small manufacturing concern depends on the number of workers (W) and

is given by 10E = ;—M; + 30W - 392, find the strength of the worker, which give maximum efficiency.
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Solution:

Given 10E = 75 + 30W — 392

392

Efficiency (E) = + 3W -

400

de
d_w__EX?’WQ-'—‘?’ 0

= 3W?2=1200
= W2 =400
=W=20

aE _ bw
aw? ~ T 400
. de -6(20) -6

Gz Qtw=20=—"-= =%<O

. Maximum efficiency at w = 20.

ILLUSTRATION: 19

A firm assumes a cost function c(x) = (X— + 200), x is a monthly output in thousands of units. Ifs

( 2200 - 3x

revenue functionis given by R (x) = )x Find i) If the firm decides to produce 10,000units per

month, the firms cost and Marginal cos’r. ii) If the firm decides to produce Marginal cost of 320, the
level of output per month, and cost of the firm. i) The marginal revenue function. iv) If a decision is
taken to produce 10,000 units each month, the totalrevenue and marginal revenue of the firm. v) If
the firm produces with a marginal revenue of 1040, the firm's monthly output and monthly revenue.
vi) The firm’s profit function and marginal profit function. vii) The output required per month to make
the marginal profit =0, and find the profit at this level of output. viii) Find the marginal revenue and
the marginal cost at the output obtained in (ix) above comment upon the result.

Solution:

C =x (5+200) =% + 200x
= '000 units p.m.

_ [2200-3x | _ 2200-3¢*
- ( 2 ) - 2
i) iffirm’s output — 10,000 units per month.

(100

Cost = 10 (1% +200)= 2,100

dc 3x
MC =< ===+ 200

3(100)

Marginal Cost (at x =10) = + 200 = 230

i) ie. MC =320
3x?
= +200 = 320
3x? + 2000 = 3,200
3x2=1200
x? =400
. 400 =20
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20.20.20
10

i) Marginal Revenue

.. Total cost = + 200 x 20 = 4,800

_ _dr _ 2200  6x
=MR= =3
=1100-3x

iv) Totalrevenue atx=10

2200 x 10-3(100) _ 22000-300 _ 21700

is 2 2 2
= 10850

Marginal Revenue = 1100 -3 x 10 = 1070
v)  Given, MR = 1040

i.e. 1100 - 3x = 1040

-3x =-60

x=20

2200 x 20 3 x 400
2 2

Monthly Revenue =
= 22000 - 600 = 21400

2200x 3x? X3
22 _ 3 X 200x
2 2 2 00

vi) Profit=R-C=
Marginal Profit _]—X; —% + 900x (say p)

_do _ 3¢

6x
ax P —7"‘900

vii) MP =0 (given)

=X -3x+900=0
=-3x2-30x + 9000 =0
X2+ 10x—3000=0

X%+ 60x — 50x — 3000 = 0
X (x+60)-50 (x+60)=0
X (x-50) (x +60) =0

S.x =50 orx=-60

Profit = R - C = 2225 - 2% _ X _ 200x
Profit, at output x = 50
= 28750

viii) Marginal cost at x = 50

=2 4200 =222 + 200 = 950
Marginal Revenue = at x = 50
1100 -3x=1100-3 x50 =950

Profit will be maximum at MC = MR
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ILLUSTRATION: 20

Aradio manufacturer produces ‘x’ sets per week at total cost of T x2 + 78x + 2500. He is a monopolist
(600-P

and the demand function for his product is x = ), when the priceis ‘p’ per set show that maximum

net revenue is obtained when 29 sets are produced per week what is the monopoly price.
Solution:

Cost (C) = x2 + 78x + 2500

Demand (D) X = (600-P) / 8

8x=600-P

. P=600-8x2

Total Revenue per ‘X’ sets

Price xi.e., 600x — 8x?

Maximum revenue is obtains at MC = MR

dc

Marginal Cost =--=2x+ 78 — (i)

Marginal Revenue = % = 600 - 16x — {ii)
Equity (i) & (ii)

2x +78 = 600 — 16x

=18x =522

522
X="g =29

Monopoly price 600 — 8x
600 — 8 x 29
=600 -232 =368

ILLUSTRATION: 21

The demand function for a particular commodity isy =15 es , Wwhere 'y’ is the price per unit and ‘x’
is the no. of units demanded , determine the price and quantity for which revenue is maximum.

Solution:
Demand functiony =15 es

Total Revenue ® = 15 x e_?X

. . dr
In order that Revenue is maximum vl 0

a?R
dx?

And

R
dx

= negative

:]5(xxe%x%+e%x])

=X
X xed

=15(es -—5)

=15e5 (1-%)=0

=1- =0

| x
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JGeatx=5=15| 5 - % |=-ve
X

ILLUSTRATION: 22
_ 150

P= 42
units; determine the marginal revenue function.

— 4 represents the demand function for a product where ‘p’ is the price per unit per ‘q’

Solution:

_ 150
= _q2+2 —
150

drR 2+ 2(150)-150qg x 2

M.R -2 g ( ) q q _4
dq (9% +2)*

_ 150g%-300 x 300g* 4
(" +2)°

ILLUSTRATION: 23

A manufacturer can sell ‘x’ items per month, at price P = 300 — 2x. Manufacturer’s cost of production
Y of X' items is given by Y = 2x + 1000. Find no. of items to be produced to yield maximum profit

Revenue (R) =

p.m.
Solution:

Units = x

Price = 300 — 2x

Revenue (R) = Px = 300x — 2x2
Cost (C) = 2x + 1000

Profit (z) = 300x — 2x? — 2x — 1000
—2x2 + 298x — 1000

dz

e 4x +298=0

—4x = -298

X = 24& =745

dz . . e
o = -4 which is Positive

d%z
=<
ax? 0

Profit is maximum at x = 74.5 units

ILLUSTRATION: 24

The price (P) per unit at which company can sell all that it produces is given by the function P(x) = 300
— 4x. The cost function is 500 + 28x, where ‘X' is the number of units, find x, so that profit is maximum.
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Solution:

P =300 - 4x

R =P(x) = 300x — 4x2
C =500 + 28x
P=R-C

Profit = 300x — 4x% — 500 — 28x
= —4x2 + 272x - 500

== _gx+272=0
X
—8x=-272
272
X:T:34
d’z

o = —8. which is Negative

Profit is maximum at x = 34 units.

ILLUSTRATION: 25
If 'n’" be the no. of workers employed the average cost of production is given by

C=24n + [2{:—_4}} Show that n = 4% will make C minimum.
Solution:

C=24n+[ }=24n+(n—4)*‘

3
2(n—4)
=24+ x-1x(N-4)2=0

24-2 (n-4)2=0
(N-4)2=16

1
4 16

(N-4)216=1
1

(n-4)2=—

1 1

n:—‘/1 +4:4—‘/1

ek -3

Ge =0+ 5 X 2(n-4)°

=3 (n-4)°

=3 (’4_7 — 4)3
= # which is Positive
4

Hence condition is satisfied and cost will be minimum at n = 4.
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ILLUSTRATION: 26
A firm has revenue function given by R = 8D, where R = Gross Revenue and D= Quantity sold,

production cost function is given by C = 15000 + 60 (%)2. Find the total profit function and the
number of units fo be sold fo get the maximum profit.

Solution:
R=8D
C = 15000 + 60 (1)2
900 )
Profit = 8D — 15000 — 60 (i)
900
To find number of units to get the maximum profit

do _ d’p
0o 0 and D should be - ve
dp _ 602D
= a0 = 8~ 10000 = ©
120D
=8~ 810000 0
120D
=8~ 810000 0
27000 x 8
.D= Y = 54000
d’p

—4 . .
oD = 27000 Whichis —ve

P is maximum at D = 54,000.

ILLUSTRATION: 27
X3

The total cost function of a firm C = — — 5x2 + 28x + 10, where C is total cost and ‘x’ is the output. A
tax @ 32/- per unit of output isimposed and the producer adds it to his cost. If the demand function
is given by P = 2530 - 5x, where X'P’ is the price per unit of output, Find the profit maximising output
and the price at the level.

Solution:
Given (C) =§—5x2+ 28x + 10 + 2x
P =2530 - 5x
Revenue = xp = 2530x — 5x?
Profit = 2530x - 52 + 5x2 - 28x — 10 - - - 2x
= —% - 2502x- 10 - 2

dp _ -3x?
L =3¢ 2500

X2 = 2500
S.x=y/2500 =50
9ot

oz = —2. which is Negative
.. Maximum profit is at x = 50 units

Price 2530 — 5 x 50 = 2280
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ILLUSTRATION: 28
Find the Elasticity of Demand for the following:

10
" k2
4
T2
ii. x.p"=K,wheren, k are constant.

Solution:

(i)

i)

)

10

P=ar

=10 (x +2)?
Differentiating w.r.to x

- Z_g =10(-2)(x +2)°=-20 (x + 2)

p _ 10
X X[x+2)2
ici . x & P

Elasticity of demand (E ) = o0+ = —| 50 *
o _ 1 _ xx2P
do ~ 20(x+2)-2 20
ﬁxﬁz—{x-'—z)\? x_’
dp  x 20 X(x +2)?
_ —(x+2)
T x
P=—t—=4(x+]

=g A
B —gx 2 x 20+ 1)9= -8 (2x + 1)
1 —_1 3 (X*1P
dp ~ 8(2x+1)3 8 (2x+1) P)
:E: 4

X X(2x +1)2

;o _(2x+1)3 4 _(2x+1)

Elasticity of demand (Ep)— g X RN
xxpn:k

ok
s
x _ _k__ k

P pNxp pn+1

Differentiating w.r.to x.
xxnp™+pnl1=0

dp n-1
—_— -1+ ph =
o Xnp p"=0

= d_p n-1 n
=50 Xnp o}

&__pn
dp x.n.pn-1 xn
o _xn

dp P

p pn+1

x  k

E :X_n » an

p P k

_ xnp"

Tk
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ILLUSTRATION: 29

The Demand curve for x is given by the equation P = 24 - ' /g, where P and q denote price and
quantity respectively. Find the point price elasticity for P =312/-.

Solution:
Demand P:24_%\/a
2o /q= ki) M)
_ 4(248—16) :%=4
EP=%XE=W%
P—24=;l@
=—2(p—24):/a
=2(12-24)= /g
=-24+48= /g
Jq =24
S.q=576

ILLUSTRATION: 30
The Demand function is x = 100 + 4p + 10p?, where x is demand for the commodity at price ‘p’
compute marginal quantity demand, average quantity demand and hence elasticity of demand.
Atp=4

Solution:

X =100 + 4p + 10P?

Marginal quantity demand = dd—;

ax _

P 4+ 20P > (1)

Average Quantity demand = e ]%O +4+10p = (2)

E = ax _ x _ 4 +20p — (4-20p)p

P dg p %+10p+4 100+10p*+4p

(4-80)4 _ 28

100+160+16 23

ILLUSTRATION: 31

Find an expression for price elasticity in the case of following demand functions and evaluate it at
the price P = 20

i. 12Q+7P =216
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i. Q=2500-8P -2P?

i. Q=%
p

. _ 5p

iv. = s

Solution:

) 7P=216-12Q
p=22 =2 (216-12Q)
do _ 1 _19p=212_9p _ 7
Q@ 77 12 7 T da 12
p _ 1 /216
=702

P
76
1| 216-12x 77
E =—|——mF=
P12 76
12

_ 1 [140x12\ 140 _ 18
12 76 76 19

i) Q=2500-8p -2p?

da _ _ -
9 pn=-8-4p=-8-80=-88
Q_20_go_o9p
o)
=125-8-40=77
a_1
o 77
_ 1 _8
Ep—88><;—7
i) Q=9593=422

dQ _ (1-3P)2.5-5P x2 (1-3P). -3
dp (1-3P)
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5(1-3P)2+30P (1-3P) _ 5(1-3P)+30P

(1-3p)* (1-3P)3
Q__ 35 _p_[(1-3°
o (1-3P2 Q 5
- — 2
E = SI1-3P)+30P  (1-3F)
P (1-3P)3 5
_ 5-15P+30P _ 1-3P+6P _ 1+3P
5(1-3P) 1-3P 1-3pP
_1+60 _ 61
1-60  -59

ILLUSTRATION: 32
The total revenue from sale of ‘x’ units is given by the equation R = 100x — 2x2, calculate the point
price elasticity of demand, when marginal revenue is 20.

Solution:
R = 100x — 2x2
Price = 100 - 2x

MR =& =100 - 4x
ax

p _ 100
Yo 2
dp _ _adx _ 1
w2t %S
_ 1 100
E =3 (7-2)
_50
X
=50 _
20
5
=1
5-2_3
2 2
100 — 4x = 20
4x = 80
X =20

ILLUSTRATION: 33
Prove that the elasticity of demand for the following is constant x = 3(p?), Where P and X are the
price & quantity demanded respectively.

Solution:
dx P
= | == x =
ED dp X

Differentiate w.r.to ‘x’
=3 [ -3) 9P
=1=3(2.p3 >

= _¢n3 P
=1 6p o
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dp _ p?
“x s
L _ 6 _ i
e Equation (1)
Now X =2
p P
=£2=E  _Equation (2)

ILLUSTRATION: 34

The total cost (C) and the total revenue (R) of a firm are given C (x) = x® + 60x2 + 8x; R(x) = 3x3 - 3x?
+ 656X, x being output determine, the output for which the firm gets maximum profit. Also obtain
the maximum profit.

Solution:
C =x3+ 60x2 + 8x
R =3x3—-3x2 + 656x
Profit = 3x3 = 3x2 + 656x — x3 — 60x? — 8x
= 2x% - 63x2 + 648x = (p)
Derivative w.r.to x
P = 6x? = 126x +648=0
x2-21x+108=0
X2=9—-12x+108=0
X(x=9)-12(x-9)=0
(x-=12) (x=9)=0x=120r9

d’p _

W_QX_Q]

atx=9

d’p _ _
W—18—21 =-3<0
L Pismaximum atx =9
atx=12

9P -24-21=3>0
L Pis minimum at x =12

P = 2x3— 63x2 + 648x

atx=9

Profit P = 2(9)° - 63(9)%+ 648(9)

7292 - 63 x 81 - 648 x 9 =2187
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ILLUSTRATION: 35
A monopolist has demand curve x = 106 — 2p and average cost curve (AC) = 5 + x/50. The total
revenue is (R) = xp, determine the most profitable output and maximum profit.

Solution:
x=106-2p =>x-106 =-2p

x—106 _ 106 —x
2 2
106x — x2

2

P=

R =

- X
Total Cost = 5x + 5

106x — x2 x2

-— X ——
5 50

dp _ (106x-2x) 2X _

ax 2 S 50 0

Profit =

dp _ 2x _
E_53_X_5_5_O_0

48 = x (1 + L)
25
_ 1200
X= 26
o _ 26
_—= <
dx? 25 0

1200

L Pis maximum at x = %

ILLUSTRATION: 36

The total cost function of a manufacturing firm is given by C = 2x® — x2 + 3x + 5 and the Marginal
Revenue = 8 — 3x, X = output, determine the most profitable output of the firm.

Solution:
C=2x3-x2+3x+5
M.R. =8 -3x

M.C =9 =gx2—2x+3
ax

Profit maximum at MC = MR
6x?—-2x +3=8-23x

6x2+x-5=0
6x2+ 6x-5x-5=0
X (x+1)-5(x+1)=0

(x+1) (6x=5)=0
X=-1.6x-5=0
X =

"6

ILLUSTRATION: 37

A company is planning to market a new model of a doll. Rather than setting the selling price of
the doll based only on production cost estimation management polls the retailers of the doll to see
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how many dolls they will buy for various prices. From this survey, it is determined at the unit demand
function (the relationship between the amount ‘x’ each retailer would buy and the price he would
pay) is x = 30,000 — 1500P. The fixed cost of the production of the dolls are found to be 3¥28,000/- and
cost of Material & labour to produce each doll is estimated to be ¥ 8/-per unit. What price should
the company charge retailer in order to obtain a maximum profite Also find the maximum profit.

Solution:
x = 30000 -1500P

x — 30000 = -1500P

. 5 _ 30000 -x

P= 1500
Revenue = 2000%x=x

1500
C =8x + 28000
_30000x —x2

Profit = W - 8x —28000
dec _ 1 —
o = T (30000 -2x) -8=0

= 30000 - 2x - 12000 =0

—2x =-18000
x =225 = 9000
% =-2, which is Negative

_ 30000 x 9000 — 90002
1500

810000
15
ILLUSTRATION: 38

Assume that for a closed economy E = C + | + G; Where E= total expenditure on consumption
goods, | = Exp. on Investment goods and G = Govt. Spending. For equilibrium, we must have E=Y,
Y being total income received.

For a certain Economy, it is given that C = 15 + 0.9Y, where | = 20 + 0.05Y and G = 25. Find the
equilibrium values of Y, C and |. How will these change, if there is no Government spending.

- 72,000 - 28000

180000 - - 72,000 - 28000

Solution:
E=15+.9Y + 20 + .05Y +25
E=60+.95Y = (1)

As given E=Y = 60 + .95Y
0.05Y = 60

Y =52=1200
C=15+0.9x1200= 1095
=20+ 0.05x 1200 =80

When there is no government spending.
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Y =35+ .95Y
=.05Y =35

oy =35
..Y—E—7OO
C=15+630=4645
=20+35=255

ILLUSTRATION: 39

A demand function of an item is P = 8/(x+1) — 2 and supply function is P = (x+3)/2, determine the
equilibrium price and consumer’s surplus.

Solution:

Equilibrium price = Demand = Supply

_ 8 _x+3
Tx+1 ST 2

_8-2(x+1) _x+3
- X+ 1 T2

=(8-2x-2)2=(x+3) (x+1)
16 —4x—4=x2+4x+3
-x2-8x+9=0
x2+8x-9=0
X2=x+9x-9=0
X(x=1)+92(x=1)=0
(x=1)(x+9)=0
x=1.x=-9

8

Consumer’s surplus = J <—— 2) dx-2x1

X +1
= J[8log (x + 1) - 2x] - 2
= [8log2-2] -2
=8log2 -4

ILLUSTRATION: 40

The demand function for a particular brand of pocket calculator is stated below, P =75 -0.3Q -
0.05Q7, Find the consumer’s surplus at a quantity of 15 calculators.

Solution:

Price =75-0.30 15-0.05 (159
=75-4.5-0.5225
=75-15.75=159.25

Consumer’s surplus
=["(75-0.3Q - 0.05Q?)dQ - (59.25 x 15)

. .

= :(75@ - -0 ) - (59.75 % 15)
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=[(1125-33.75-56.25) - 0] — 888.75
=1035-888.75
=146.25

ILLUSTRATION: 41

The demand and supply function under perfect competition are Y = 16 - x2 and Y = 2(x® + 2)
respectively. Find the market price, consumer’s surplus and producer’s surplus.

Solution:
Under perfect competition market price is: demand = supply i.e.
16 -x2-2x2-4=0
-3x*+12=0
-3x2=-12
x?=12/3

X = % =2 unifs

Consumer’s surplus =
=" (16-x2) dx— (12 x 2)

_ 2 x
—O<16x—3>
_ 8

=32-2-24

Producer’s surplus

2x12 [* 2 (x + 2)dx

o (2
—24—0<3+4x>
=32--8-0
PO
=32~
=262/3

ILLUSTRATION: 42

The demand functionis Y = 85 — 4x — x2, 'y’ is the price and ‘X’ is the quantity demand. Find the
consumer’s surplus for Y = 64.

Solution:
Quantity is 85 — 4x — x? = 64
=>-X2-4x+21=0
=>xX2+4x-21=0
=>x2+7x-3x-21=0
=>Xx((x+7)-3(x+7)=0
= (x-3) (x+7)=0
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.. x=3orx=-7,not acceptable
Consumer’s surplus =
[7(85 - 4x—x?) dx — (3 x 64)

2(85)(_%3_%3)_]92

255-18-9-192
=36

ILLUSTRATION: 43

Find whether the following commodities are complementary or competitive (or) substitutes,
where P, P, and X, X, are prices and quantities respectively of the two commodities.

—1.7 0.8 0.5 —2
i X, =P .P, X,=P P,
43 16
i X, = ; X, =
1 2 4 2 2
PV P2 PV P2
-8 12, _ 02 0.6
i x, =P, L P, X, =P, .P,
—].1 0.3 0.2 0.6
iv. x,=P, .P, X, =P, .P

. Pg.é P(l) 1
vi. X, =——; X, =
1 P;.S 2 Pg.l
Solution:
. —1.7 .8 .5 —2
(i) x,=P " .P, ; x,=P,.P,

Differentiate partially x, w.r.fo p,

oXi _ 17 0.2
a—p] =P, (0.8) P,
0.8

T which is greater than zero
X
1 2

Again differenfiating partially x, w.r.to p,

s _ 17 0.5
3—[31 =P, (0.5) P
0.5

=7 o5 which is greater than zero

P2 ‘Pl

Hence the commodities are substitutes.

(i) x,==5—; X, ==

Partially differentiating x, w.r.to p,

- —4 . .
% =p = 77 which is less than zero
2 B

1 2

Again partially differentiating x, w.r.to p,

oX _1.7 -16 . .
5 =P = which is also less than zero
1 Py P,
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Therefore, commodities are complementary.

- 12, _ 02 0.6
(i) x, =P’ .P7:  x,=P P
Differentiating partially x, w.r.to p,
g_;lz =P (12) P, which is greater than zero

Similarly differentiating partially x, w.r.fo p,

oXa _ 06 -0.8

S5 =P 02)P,

_ 02) Pg.o
0.8

P

which is greater than zero

Therefore the commodities are substitutes.

. -1 03, _ 02 0.6

(iv) x,=P,".P,": X,=P"~.P,
Differentiate partially x, w.r.fo p,
x _ Pl _ 03

——457 Which is greater than zero.
)

op> P TP
Similarly differentiate partially x, w.r.to p,

PO.é
g—;;zl = PZ'é (0.2) PT)'8 = % which is also greater than zero.
1

Therefore, the commodities are substitutes.
(V) x,=1-2P +P,; x,=5-2P -3P,

Differentiating partially x, w.r.to p,

R 1, which is greater than zero.
9p:
Similarly, differentiating partially x, w.r.to p,
g—;;z = -2, which is less than zero.
Therefore, the relationship between the commodities cannot be established.
PO.é PO.I
Vi) X = X, =5
Differe)nﬁoﬁng partially xf w.rtop,
ﬁ — I 0.4
op: (0.6) P,
(09 S
=i s which is greater than zero.
12
Similarly, differentiating partially x, w.r.to p,
0X; _ 1 ]
o T

1 1
0.1 . .
= —7 oo Which is greater than zero.

2 1

Therefore, the commodities are substitutes.

COST AND MANAGEMENT ACCOUNTANCY | 6.107 <



Economics For Managerial Decision-Makinig

LINEAR PROGRAMMING:

In practice linear programming has proved to be one of the most widely used technique of managerial
decision making in business, industry and numerous other fields. Linear programming is extensively used
to solve a variety of managerial problems. In each of these applications, the general objective is to
find minimum cost, maximum profit in the time period under consideration. It is necessary to satisfy all
demand requirements without violating any of the constraints. Few examples of industrial applications
are as follows:

(a) Product Mix-Problem.

(b)  Minimisation of cost.

(c) Maximisation of profits.

(d) Maximisation of revenue. etc.

Some of the illustrations are given here under to help the management for taking the above managerial
decisions.

ILLUSTRATION: 44

Formulate Linear programming model for the following problem and solve the problem using simplex
method.

A company sells two types of products, one is Super and the other is Delux. The Super contains 2 units
of chemical A and 4 units of chemical B per jar and the Delux contains 3 units of each of the chemicals
A and B per carton. The Super is sold for X3 per jar and the Delux is sold for ¥4 per carton. A customer
requires af least 90 units of chemical A and at least 120 units of the chemical B for his business. How
many of each type of Super should the customer purchase to minimize the cost while meeting his
requirementse

Products . .
Required Units
Super Delux
Chemical A 2 3 90
Chemical B 4 3 120
Cost 3/- 4/-

Let x, be the no. of liters of Super.

Let x, be the no. of kilograms of Delux.
Objective Function:

Min. Z = 3x,+4x,

Subject to constraints:

2x,+3x,2 90

4x,+3x,2 120

And x,, x,20

2x,+3x,X, +A =90
4x,+3x,-X, +A,= 120

ILLUSTRATION: 45

A Company produces the products P, Q and R from three raw materials A, B and C. One unit of product
P requires 2 units of A and 3 units of B. A unit of product Q requires 2 units of B and 5 units of C and one
unit of product R requires 3 units of A, 2 unit of B and 4 units of C. The Company has 8 units of material
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A, 10 units of B and 15 units of C available to it. Profits/unit of products P, Q and R are %3, I5 and T4

respectively.

(a) Formulate the problem mathematically,

(b) How many units of each product should be produced to maximize profit?

(c) Write the Dual problem.

Solution:
Raw Materials | P Q R Available units
A 2 - 3 8
B 3 2 2 10
C - 5 4 15

Profits 3/- 5/- 4/-

Let x, be the no. of units of P
Let x, be the no. of units of Q
Let x, be the no. of units of R
Objective function: Max. Z = 3x,+ 5x,+4x,
Subject to constraints:
2x,+3x,< 8

3x,+2x,,2x,< 10

5x,+4x,< 15

ANnd X, X, X, 2 0.

Primal

Max.Z = 3x,+5x,,4x,

Subject to

2x,+3x,< 8

3x,+2x,,2x,< 10

Sx,+4x,< 15

ANd X, X, X, 20

Dual

Min. Z = 8y,+10y,,15y,
Subject to

2y +3y,23

3y,*+2y,,5y,25

2y,+4y,24

Andy, Y, v¥,20
2x,+3x,+51=8
3x,+2x,,2x,+S,=10
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Sx,+4x,+ S, =15
Max Z = 3x,+ 5x,+4x,+0.§,+0.5,+0.5,
ILLUSTRATION: 46

A Chemical Company produces two compounds A and B. The following table gives the units of
ingredients C and D per kg of compounds A and B as well as minimum requirements of C and D and
costs/kg of A and B. Using the simplex method, find the quantities of A and B which would give a supply
of C and D at a minimum cost.

Table Compound Minimum requirement
A B
Ingredient C 1 2 80
D 3 1 75
Cost per kg. 4 6
Solution:

Let x, be the no. of units of A
Let x, be the no. of units of B
Objective function: Min.Z = 4x, + 6x,

Subject to Constraints:

X,,2x,2 80
3%,,X,2 75

And x,, x,20

X, 2%, %, +A, =80
3X, X, XA, =75

Max. Z = 4x,,6x,-0.x,-0x-M.A - M.A,

X X0 Xy X A A, 20,

ILLUSTRATION: 47

A company possesses two manufacturing plants each of which can produce three products X, Y and
Z from a common raw material. However, the proportions in which the products are produced are
different in each plant and so are the plant’s operating costs per hour. Data on production per hour
costs are given below, together with current orders on hand for each product.

Product Operating cost/

hourin?%
X Y Z
Plant A 2 4 3 9
Plant B 4 3 2 10
Orders on hand 50 24 60

You are required to use the simplex method to find the number of production hours needed to fulfill the
orders on hand at minimum cost.

Interpret the main features of the final solution.
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Solution:

Let a be no. of hours of plant A in use
Let B be no. of hours of plant B in use
Objective function: Min Z = 9a + 103
Subject to constraints:

2a+ 4B =50

40+ 3p=24

3a+2B =60

Anda, =0

ILLUSTRATION: 48

Four Products A,B,C and D have ¥ 5,3 7,33 andX 0 profitability respectively. First type of material (limited
supply of 800 kgs.) is required by A,B,C and D at 4 kgs., 3 kgs, 3 kgs., 8 kgs, and 2 kgs. respectively per
unit.

Second type of material has a limited supply of 300 kgs. And is for A,B,C and D at 1 kg, 2 kgs, 0 kgs, and
1 kg per unit. Supply of the other type of materials consumed is not limited. Machine hrs. available are
500 hours and the requirements are 8,5,0 and 4 hours for A,B,C and D each per unit.

Labour hours are limited to 900 hours and requirements are 3,2,1 and 5 hours for A,B,C and D
respectively.

How should the firm approach so as to maximize its profitability? Formulate this as a linear programming
problem. You are not required to solve the LPP.

Solution:

Let ‘X’ be the no. of unifs of product A
Let 'y’ be the no. of units of product B
Let 'p’ be the no. of units of product C
Let ‘'z’ be the no. of units of product D

Objective function Maximize Z = 5x + 7y +3p + 9z

A B C D Supply in Kgs.
| type material 4 3 8 2 800
Il type material 1 2 0 1 300
Machine 8 5 0 4 500
Labour 3 2 1 5 900
Profit 5 7 3 9

Subject to constraints

4x +3y + 8p + 22 <800

X+ 2y + 0+ 2z<300
8x+5y+ 0 +4z < 500

3x+ 2y +p +5z2< 900 and
X, ¥, p,z=0.
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lllustration 49
1. Kltd. sells output in a perfectly competive market. The avarage variable cost function K Itd. is
AVC =300 - 40Q + 2Q?
K Itd has an obligation to pay ¥ 500 irrespective of the output produced.
What is the price below which K ltd. has fo shut down its operation in the short run?
Solution:
A firm has to shut down its operation , if the price is less than average variable cost .
Under perfect competition
P=MR

i.e. Price is equal to marginal revenue. The firm will continue its operation under the short run so
long as price is atleast equal to average variable cost.

Thus the equilibrium price which the firm will shut down is the minimum AVC i.e. the average variable
cost .

AVC =300 - 40Q + 2Q?

AVC is minimum where d(AvVC)

—aq 0

d(AVC)

W=-40+4Q=O

i.e.
i.e. Q=10 unifs.
when the form is producing 10 units,
AVC =300 - 40Q + 2Q?
=300 -40(10) +2 (10)?
= 300 - 400 + 200 = 100
If the price falls before T 100 the firm has to shut down its operation under short run.
lllustration 50

J Itd is operating in a perfectly competative market . The price elastacity of demand and supply
of the product estimated to be 3 and 2 respectively . The equlibrium price of the product is ¥ 100
If the government imposes a specific tax of ¥ 10 per unit, what will be the new equilbrium price?

Solution

Distribution of tax buden between buyers and sellers is in ratio of elasticity of supply to elasticity of
demand .

Thus tax burden borne by the buyer =3 10 x% =3 4.
if the tax burden borne by buyeris ¥ 4, new equlilibrium price will be 100 + 4 =% 104
lllustration 51
The total cost function for a monopolist is given by
TC =900 + 40 Q?
The demand function for the good produced by the monopolist is given by
2Q =48-0.08P
What will be the profit maximising price
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Solution:
demand function is given by
2Q=48-0.08 P
or,2Q-48=-0.08P
or,48-2Q=0.08 P
or, P =600 -25Q
TR=PQ
= 600Q - 25Q?
TC is given by,
TC =900 + 40 Q2
The first order condition for profit maximisation is MR = MC
TR = 600Q - 25Q2
MR = AR _ 400 50Q

dQ
_d(rc)

MC = aQ =80Q

For maximising profit
MR = MC
i.e. 600 - 50Q = 80Q
Q = 439 = 4.6units
Equlibreium Price =
P =600-25Q =600 —-25(4.6)
=600-115
=3 485

i.e. profit maximising price is ¥ 485

lllustration 52

S Ltd a monopolist aims at profit maximisation. The fixed cost of the firm is ¥ 200 and the average
variable cost of the firm is constant at ¥ 30 per unit. S Itd sells goods in west bengal and Kerala . The
estimated demand function for the goods in west bengal and Kerala are

P,=40-25Q,
P,=120-10Q,
If price discrimination is practiced by S Itd. ,\What will be the profit maximising output?
Solution:
When price discrimination is practiced profit maximising condition is
MR, =MC..... (1)
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MR, =MC...... (2)
Now, P _=40-25Q,
TR,=40Q,-25Q,?
MR, =40-5Q,
andP,=120-10Q,
TR, = 120Q, - 10Q,2
MR, =120-20 Q,

Since average variable cost is constant at ¥ 30 per unit ,then

MC =30
40-5Q, =30
Q,, =2 units

& 120-20Q, =30
e.Q = %: 4.5 units
Thus profit maximising oufput in west bengal will be 2 units and in kerala will be 4.5 units.
Thus profit maximising output for the monopolist = 2 + 4.5 = 6.5 units.
lllustration 53
The total cost function of a monopolist is given by
C =50+ 40x = 50 + 40 (x, +x,)

The total demand is given by

P =100 -2x

The demand function of the segmented market are
P, =80-2.5x,
P,=180-10x,

If the price discrimination is practised by the monopolist , what will be the equilibrium output in each
segment and what will be the price 2

Prove that the market with the higher elasticity will have the lower price.
Solution

The firm aims af the maximisation of profit .

m=R +R,+C
R, =Px, =(80-2.5x)x,
=80 x, —2.5x,2
MR, =80 = 5%, wveviieiiiiicne (1)
R, =Px,= (180 -10x,) x,
= 180x, — 10x,?
MR, = 180 = 20X, ..coverenrieieiiiieicnnes (2)
C =50 + 40x
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=50 + 40(x,+x,)
McC =dc _ dc _ dc _ 4

ax = a6 = ax = A0

Then, equating (1) & (3)
80 - 5x, = 40
x=8
and , equating (2) & (3)
180 - 20x, =40
X, =7
Total output = 817 = 15 units
P, =80-2.5x, =360
P,=180-x, =% 110

The elasticities are
- dX1 pl
& T dp
Now P, =80 - 2.5x,

x,=32-0.4P

ax, _
do. = 0.4

then e1=0.4x%=3

.. _ adx, P2 _
Similarly e, = dp, X - 1.57

Thus e, > e, and accordingly p,<p,

i.e. market with the higher elasticity will have the lower price.
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Appendix

ADDITIONAL READING

(1) THE CONCEPT OF REVENUE

Total revenue is the total sale proceeds of a firm by selling a commodity at a given price. If a firm sells
2 units of a commodity at % 18, total revenue is 2 x 18 =% 36.

Average Revenue (AR) is the average receipts from the sale of certain units of the commodity. It is
found out by dividing the fotal revenue by the number of unifs sold.

R=PxQ
L AR=R/Q=PxQ/Q=P
And P =f(Q)

Marginal revenue (MR) is the addition to total revenue as a result of a small increase in the sale of a
firm. Algebraically, MR is the addition to R by selling n + 1 units instead of n units. MR = dR/dQ, where
d represents a change

(2) RELATIONSHIP BETWEEN AR, MR AND ELASTICITY
AR, MR, and Elasticity*

However, the true relationship between the AR , MR and elasticity

*The mathematical relationship between AR, MR
and elasticity can be worked out as follows. We
know that R = PQ.
MR = AR(] ‘]E>
_dR _1_MR
MR=3q "E= AR
_drR _ _d_ 1 _MR_
MR=3Q = aq (PQ E= AR !
_.dQ dp 1_,_MR
= d—+Qm E 1 AR
_ dp 1 _ AR-MR
=P*Qgq E~ AR
- Q,i) __AR
MR P<]+ 2. £ F= AR
-~ - _P dQ
Elasticity of demand E = Q ap
1 _.Q dpP
or E-"P'd
Therefore, (i) can be written as
—p(1-L Q. dp _ 1
MR—P(] E) [ 3 ok =-1
But P=AR
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AR

- E= (Where E is elasticity, AR average revenue and MR marginal revenue.)

AR-MR
By solving, we have, EA-EM = A [ Considering AR=A, MR=M]
EA-A=EM
AE-T)=EM
_ _EM

A= E-1

oA E

LA=MES

Simillarly , marginal revenue can be known
By solving E (A-M) = A

EA-EM=A

EA-A=EM

Or EM=EA-A

EA-A
M=="F
_AE-D)
M=""F
_L(E-T)
M=At

(3) RELATIONSHIP BETWEEN PRICE ELASTICITY AND SALES REVENUE
The proper estimation of price elasticity is of great significance for business decision making. A firm'’s

Revenue changes as a result of the change in price. Total revenue (TR) earned from sales by a firm is
obtained by multiplying average unit price with the total quantity sold, i.e., TR =P X Q.

D

Price

o Q D1

Quantity Sold

In the fotal revenue obtained from OQ quantity sold at OP price is OPCQ. Here, three things are
clear:

(1) Ifthe demand Price is elastic, with an increase in price, There is a large fall in sales so that the total
revenue decreases. On the other hand, if the price falls, the sales increase so much that the total
revenue rises.

2) If the elasticity of demand is equal to unity, there is no change in total revenue earned from sales
even with the change in price. From example, with the fall in price by 5%, the sales will increase by
5% whereby the total revenue will remain unchanged.
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3) Ifthe demand price is inelastic, the sales will fall with the increase in price but the total revenue will
rise. On the other hand, with the fall in price, the sales will increase but the total revenue will fall.

In general, unity elasticity is not found in practice. When price changes in a certain ratio, the sales
normally change in a high or low ratio.

Thus, if the management wants to increase sales, it has to reduce the price. But if the reduction in
price is compensated by the additional sales, the total revenue will increase or remain the same.
Similarly, the management can raise the price of product for increasing revenue. But if the fall in
revenue as aresult of sales reductionis not compensated by the increased price, the total revenue
will fall. Hence, the effect of a change in price on the sales defermines the effect of the change
in price on total revenue. Moreover, the firm often remains in a fix as to whether the sales should
increase or decrease. In such a situation, the concept of the marginal revenue is decisive.

(4) ELASTICITY OF COST

If output (Q) is produced at a total cost (T), the cost functionis T=f(Q). The elasticity of total cost is the ratio
of the proportional change in total cost to the proportional change in output. It may be written as

k=dr.dQ _dr,  Q _dr Q_dr. 1 _mMmcC
T Q r"dQ dQ'T T "Q AC

Thus, cost elasticity (k) is equal to the ratio of marginal cost (dT/dQ) tfo average cost (T/Q). it follows

> >
from this that if MC_AC.K_1 It means that when MC>AC, k>1, as shown by the area right to point

Ein Figure 1. It is the case of decreasing returns. When MC = AC, k = 1, it is the point E where the MC
curve cuts the AC curve from below in the figure. It is the case of constant retfurns. When MC < AC, k <
1, shown as the area to the left of point E in the figure, where the MC curve is falling and is below the
AC curve. It is the case of increasing returns.

i MC
i-é AC
b E
g
0
=
() k<l k=1 k>1]
Output
Fig. 1

Since the average cost and the marginal cost are derived from the total cost in relation to the output,
the shapes of the AC curve and the MC curve can also be checked from the shape of the total cost
curve. If P is the point on the total cost curve at a given output Q, then the average cost is to be read
off as the gradient of OP and the marginal cost as the tangent at P. This is shown in Figure 17. The figure,
further, reveals that the elasticity of tfotal cost increases continuously with increases in output from less
than unity elasticity is less than unity for small outputs, and finally, it is greater than unity for large outputs.
In other words, if we taken k = 1 at some definite level of output, Q = @, then K< 1 for outputs Q <@, and
k> 1 for outputs Q >«. This is illustrated in Figure 2.
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Fig. 2

Elasticity of Average Cost. The elasticity of total cost is given by k or E(T) = %.%Gnd average cost is

T/Q. Therefore, replacing T by T/Q.

.
1/Q) = 2 5GT 15
_d @
= E(T/Q)T

dar
T Q?

- Q]
TQ

(egg7)

- Q dl _,_ g
=T 3Q 1=K-1

Elasticity of Marginal Cost. As we know, the elasticity of total cost is given by E (T) = dT/dQ . Q/T.
Therefore, the marginal cost is (dT/dQ). Replacing T by dT/dQ.

dr\ ., _ (d1/dQ) Q@
E(d@ )d = da  (dr/da)
_.d _Q
= dQ(dT/dQ). @da) e (1)
Since Kis give by,
K=Q/T.dT/dQorTk/Q=dT/d@ (2)
Submitting the value of (2) in (1), we get

E(c(;IcT}): d% (ddcT}>%z
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(5) CONCEPT OF ELASTICITY OF SUBSTITUTION

The elasticity of substitution is defined as the percentage change in the capital - labour ratio, divided
by the percentage change in the rate of technical substitution.

_ percentage change in K/L
0= percentage change in MRS

_ d(K/L)(K/L)
or 9= d(MRS)/(MRS)

The principle of marginal rate of substitution is based on the production function where two factors
can be substituted in variable proportion in such a way as to produce a constant level of output .

The elasticity of substitution is a pure number independent of the units of measurement of K & L, since
both the numerator and the denominator are measured in the same units.

The factor intensity of any process is measured by the slope of the lime through the origin representing
the particular process. Thus the factor intensity is the capital — labour ratio. In figure 3 process P, is more
capital intensive than process P,,. Clearly

K K
L~ L

The upper part of the isoquant includes more capital — intensive processes. The lower part of the iso-
quant includes more labour — infensive techniques.

K
|
|
' P
| 2
ke 7= - ="
| ! X
o] T L5 L
Figure 3

Example

Let us illustrate the above concepts with a specific from of production function, namely the Cobb-
Douglas production function. This from is the most popular in applied research, because it is easiest to
handle mathematically.

The Cobb-Douglas function is of the form

X = bo.Lb‘.sz

1. The marginal product of factors

(a) The MP,
p— % — bi—1 by
MP, = oL bi.by """ K

> 6.120 | COST AND MANAGEMENT ACCOUNTANCY



STuTE
CNSTTUTE G
4 R

®
)3
N s
ﬁp\q\”’ e

(4)

(5)

(6)

(7)

= b,(b,.L" K*)L"

= b.% = b.(AP)

Where AP, = the average product of labour
(b) Similarly

MP, = b.. % = b: (APY)

The marginal rate of substitution

MRSwx = axfoK = (1) “b.
K

X
ax/aL _b‘(L>_b1 K
‘L

The elasticity of substitution

(KL (KL)
9= d(MRS)/(MRS) ~
Proof

Substitute the MRS and obtain

1

d(K/L)(K/L)

o (R

=1

Given that b, /b, is constant and does not affect the derivative.
Factor Intensity

In a Cobb-Douglas function factor intensity is measured by the ratio b1/b2. The higher this ratio the
more labour intensive the technique. Similarly, the lower the ratio, the more capital intensive the
technique

The efficiency of production

The efficiency in the organization of the factors of production is measured by the coefficient b0.
Intuitively it is clear that if two firms have the same K,L, b1 and b2 and still produce different quantities
of output, the difference can be due to the superior organization and entrepreneurship of one of
the firms, which results in different efficiencies. The more efficient firm will have a larger b0 than the
less efficient one.

The returns to scale

This concept will be developed in the next section, since it refers to the long-run analysis of
production. We state that in Cobb-Douglas function, the returns to scale are measured by the sum
of the coefficients b1+b2.

The role of costs in pricing decision

Cost plays animportant role in pricing decision. Most firms rely on full cost uniformation reports when
setting prices. Decisions to add a new product or to drop an existing product from the portfolio of
Products usually have significant implication for a firm’s Cost Structure. Cost imformation is used in
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(8)

pricing decision and the manner in which it is used depends on industrial structure and the time
frame involved in the pricing decision.

Pricing Decision — A simplified analysis

The demand Q is represented as a decreasing linear function of the price. i.e. Q = a - bP.
Total Cost, C expressed in terms of fixed and variable cost components

ie.C=f+VQ

Where f is the fixed cost, v is the variable cost per unit and Q is th Quantity produced in units. The
total revenue R is given by the Price (P) multiplied by the Quantity sold.

TR=PQ=P (a-DbP)

The profit it is measured as the difference between the revenue and the cost

Thus, m=TR-C

=PQ- (f+VQ)

=P (a-bP)-[f+Vv (a-DbP]]

=aP -bP2 —-f-av + bvP.

To find profit maximising price P, we set the first condition of profit maximization
dR =a-20P+bv =0,

The equation implies

_(a+bv)

P=
2b
The simple economic analysis suggests that the pricing decision depends on cost structure.

Concept of maximization of profit under different market structure
Mathematical derivation of the equilibrium of the firm

The firm aims at the maximization of its profit

m=R-C

Where TI = profit

R = total revenue

C = total cost

Clearly R =f (X) and C = f,(X), given the price P.

(a) The first-order condition for the maximization of a function is that its first derivative (with respect
to Xin our case) be equal to zero. Differentiating the total-profit function and equating to zero

we obtain
or _ &R _C
x> ox*  ax?
Or
AR _ 2C
ox oX

The term aR/aX is the slope of the fotal revenue curve, that is, the marginal revenue. The tferm
9C/aX is the slope of the total cost curve, or the marginal cost. Thus the first-order condition
for profit maximization is

MR =MC
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Giventhat MC >0, MR must also be positive at equilibrium. Since MR = P the first-order condition
may be written as MC = P.

(b) The second-order condition for a maximum requires that the second derivative of the function
be negative (implying that after its highest point the curve terms downwards). The second
derivative of the total-profit unction is

dr _ 3R _IC
x> X X

This must be negative if the function has been maximized, that is
IR _2C _ 0
x> ox’

Which yields the condition

But 9>R/aX” is the slope of the MR curve and 3>C/ax? is the slope of the MC curve. Hence the
second-order condition may verbally be written as follows.

(slope of MR) < (slope of MC)
Thus the MC must have a steeper slope than the MR curve or the MC must cut the MR curve
from below.

(9) Price discrimination

- Mathematiacal Analysis
Mathematical derivation of the equilibrium position of the price discriminating monopolist .

Given the total demand of the monopolist
P=f(Q)
Assume that demand curves of the segmented market
P =f(Q)andP,=1(Q,)
The cost of the firm is
C=1(Q) =f(Q,+Q,)
The firm aims at the maximisation of profit
m=R +R,-C
The first order condition of profit maximisation requires

9T _ 0 and 2% = 0

oQ oQ,
. 87r_8R1_8C1_O
QT Q9

or, MRi-MC,=0

l.e.MR, = MC,
. R, _ 9R, 9C, _
simillarly, Q.= 20, 3. = 0

or, MRz'MCzZ 0:>MR2: MCZ
But MC = MC, = MC, = g—g
Therefore MR, = MR, = MC
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i.e equilibrium is reached when

MR, = MR,

Second order condition for price discrimination ,

yR1<E¥C

dQs dQ’

'R, < 2°C

dQ,’ dQ’

i.e. MR in each market must be increasing less rapidly than the MC for the output as whole.

and

(b) Price Discrimination and the price Elasticity of Demand:-
TR=PQ

_d(R) _ p,dQ dapP
MR=-"3a =Paat Yaq

=P+ Q-S%
=P+ Q.90
1

=P(1-g)

where TR = Total Revenue
MR = Marginal Revenue
e = elasticity of demand
In case of price discrimination ,we have

MR = R(1-2)

MR, = P,(1- )
and MR, = MR,
Therefore,

This is obvious from the above equation,
ife =e,, thenP, =P,
This means when elasticities are the same , price discrimination is not profitable,
if [e/]>]e:]=PR<P
ie the market with the higher elasticity will have the lower price .
(10) Economies of scale

Economies of scale are factors that cause the average cost of producing something to fall as the
volume of its output increases. Hence it might cost ¥ 5000 to produce 100 copies of a magazine
but only ¥ 7500 to produce 1000 copies. The average cost in this case has fallen from I 50 to ¥ 75
a copy because the main elements of cost in producing a magazine (editorial and design) are
unrelated to the number of magazines produced.
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Economies of scale were the main drivers of corporate gigantism in the 20" century. They were
fundamental to Henry Ford’s revolutionary assembly line, and they continue to be the spur to many
mergers and acquisitions today.

There are two types of economies of scale:

e Internal: These are cost savings that accrue to a firm regardless of the industry, market or
environment in which it operates.

o External: These are economies that benefit a firm because of the way in which its industry is
organized.

Internal economic of scale arise in a number of areas. For example, it is easier for large
firms to carry the over heads of sophisticated research and development (R & D). In the
pharmaceuticals industry R & D is crucial. Yet the cost of discovering the next blockbuster drug
is enormous and increasing. Several of the mergers between pharmaceuticals companies in
recent years have been driven by the companies’ desire to spread their R & D expenditure
across a greater volume of sales.

Economies of scale, however, have a dark side, called diseconomies of scale. The larger an
organization becomes in order to reap economies of scale, the more complex it has to be
manage and run such scale. This complexity incurs a cost, and eventually this cost may come
to outweigh the saving gained from greater scale. In other words, economies of scale cannot
be gleaned forever.

(11) Laws of return to scale : long-run analysis of production

In the long run expansion of output may be achieved by varying all factors . In the long run all
factors are variable. The laws of returns to scale refer to the effects of scale relationships.

In the long run output may be increased by changing all factors by the same proportion or by
different proportions .Traditional theory of production concentrates on the first case, that is , the
study of output as all inputs change by the same proportion .The term return to scale refers to
change in output as all factors change by the same proportion .

Suppose we start fropm an initial level of inputs and output

X0 = f(L,K)

and we increase all the factors by the same proportion k.We will clearly obtain a new level of
output X*, higher than the original level X0,

X* = f(kLkK)

if X* increases by the same proportion k as the inputs , we say that there are constant returns to
scale.

If X* increases less than proportionally with the increase in the factors, we have decreasing returns
fo scale .

If X* increases more than proportionally with the increase in the factors ,we have increasing returns
fo scale.

(12) Relationship betwwen marginal cost and average cost:-

The relationship between the MC and AC curves becomes clearer with the use of simple calculus
.Given C =zX ,where z =f(X).The MC is

aC _ d (zX)

aX oX
Applying the rulr of differentiation of ‘a’ function of a function ' (which states that if y =uv,
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dy _dy du

where u = f1(x) and v = f2(x) ,then dx = du - dx ), we obtain

_9C _ oX oz
MC = 3% = Zox + Xo3x
or

MC = AC + (X) (Slope of AC)
Given that AC > 0 and X>0, the following results emerge :
(a) if (slope of AC) <0, then MC < AC
(o) if (slope of AC) >0, then MC > AC
(c) if (slope of AC) =0, then MC = AC

The slope of the AC becomes zero at the minimum point of this curve (given that on theoratical
grounds the AC curve is U- shaped ). Hence MC= AC at the minimum point of the average cost
curve .

(13) Government intervention

—Taxation and its impact Taxes and Subsidies may affect market prices. The manner in which they
do so may depend on the price elasticity of demand and supply and market structure. When the
supply curve is more inelastic then the demand curve, producers bear more of the tax andreceive
more of the subsidy than consumers. Where the demand curve is more inelastic than the supply
curve the consumers bear more of the tax and receive more of the subsidy than producers.

Let P be the price paid by the consumer of a product produced. Let Q be the quantity produced
and consumed. Let t be the excise tax levied by the Government.

The impact of tax on price demands on the price elasticity of demand and supply.

Price Qs+1
/ Qa
Qo /'
Pc K E
PO i EO
Ps ,',
Q,s+r
Qo
Qa
(@) 1 Qo Q.
Case |

Tax Shared by buyers and sellers.
Here original demand curve is Q, Q, and supply curve is Q, Q.. after imposition of fax, original
supply curve shifts to the left exactly by amount of the tax. The new supply curve is Q.. The new
equilibrium price is OP_. in the price paid by the consumer and OP is the price received by the
seller after deducting tax, i.e., the tax is shared by consumers and producers. The actual impact
of the duty depends on the elasticity of demand and supply of the commodity being taxed.
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The following points may be noted

(i)  The more elastic (inelastic) the demand; the lower (greater) the proportion of the tax to be
paid to the consumer. If demand curve is completely elastic (in parallel to X axis as depicted
in Case ll). The consumers pay no tax and the entire burden is on the seller. On the other hand

if demand curve is completely inelastic, the producer bears on the (as depicted in Case II) in
the entire burden is on the consumer.

Prige Qu Qsat
Qs+t , Qs

Qs

Pc

Pc=Po
s=Po /
Ps f------ /

Qs Qo Qty. Qo

Caselll Casel lll

(i)  The more elastic (inelastic) the supply, the less (or greater) the proportion of the tax to be paid
by the seller, if supply is completely inelastic (as depicted in Case V), the consumer pays no
tax in the entire burden is on the seller) and if supply curve is completely elastic the producer

pays No tax
Price Price

Qs = Qs+

Pc =Po Pc Qs

Ps = Po Qs
Qg
O Qo Qty O Q Q@ Qty

Case IV Case V

i.e., if Cost Accountants have information about elasticity of demand and supply of the concerned
product, they will be able to analyze the effect of changes in tax policies and plan accordingly.

However, it is not always possible to make perfect estimate of price elasticity of demand and
supply.
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