INTRODUCTORY MICRO ECONOMICS

Chapter 3: PRODUCTION AND COST (2@«08m0jo0 ®aleino)

PRODUCTION: Production means the physical transformation of inputs in to output. For example the inputs raw
cotton capital and labour results in production of cloth (output).
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PRODUCTION FUNCTION: The relationship between inputs used and output produced by a firm is called
production function. If there is only 2 factors of production, the Production function can be written as follows.
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q = fiX1,X2

g= quantities of output (2ejmomead @egal) X1= first input X2= second input
SHORT RUN AND LONG RUN (@oavi@oeian. d1daeia0eiano.)

SHORT RUN (aoaujseoels) LONG RUN (@l@eeimoel0)
. Short period of time (921010 ®oe1@s0l) . Long period of time (mlsnz :roriaarl)
. Some Factors of production are fixed and some| * All Factors of production are variable
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. Production function is called Law of variable| ¢ Production function is called Law of Fixed
proportion or law of returns to a factor. (9@3ajosm| proportion or law of returns to scale.(9@3ajosm wadcao @™
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TOTAL PRODUCT (TP) OR TOTAL PHYSICAL PRODUCT (TPP): 1t is the Total output produced with the
given quantity of inputs at a given period of time.
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AVERAGE PRODUCT (AP) OR AVERAGE PHYSICAL PRODUCT(APP):AP is the output per unit of
Variable input. By dividing Total output with Variable factors we get AP.
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AP=TP/N

Where N is amount of variable input. (afles N e @” calcl@enild mmanglend @esaIoem”.)
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MARGINAL PRODUCT (MP) OR MARGINAL PHYSICAL PRODUCT (MPP): 1t is the additional product
produced with the employment of an additional unit of variable input.
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MP= TPx-TPy.; or MP=ATP/AQ

Where TP is total product Q is amount of variable input and A is change (Slafl GROG: 2@ jMRIOMEID Q aglaN®”
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THE LAW OF VARIABLE PROPORTION OR LAW OF DIMINISHING MARGINAL PRODUCT

The short run production function is called The law of variable proportion or law of diminishing marginal
product. In short run, the producer can change the quantity of output only by changing the quantity of only one
variable factors i.e. labour. Law of Diminishing marginal product (Law of Variable Proportions) states the
relationship between the variable input and the output in the short run. By definition certain factors of production
(e.g.-Land, plant, machinery etc.) cannot be changed to increase production. Such factors are called fixed factors.
To increase production the producer can change some factors they are known as variable factor. In short-run, In
other words, firms can employ varying quantities of variable inputs against given quantity of fixed factors. This
kind of change in input combination leads to variation in factor proportions. The Law which brings out the
relationship between varying factor proportions and output are there fore known as the Law of variable
proportions..The variation in inputs lead to a disproportionate increase in output more and more units of variable
factor when applied cause an increase in output but after a point the extra output will grow less and less. The law
which brings out this tendency in production is known as“Law of Diminishing Returns’. This law states that any
attempt to increase output by increasing only one factor finally faces diminishing returns. The Law states that
when some factor remain constant, more and more units of a variable factor are employed the production may
increase initially at an increasing rate; but after a point it increases only at diminishing rate. Land and capital
remain fixed in the short-term whereas labour shows a variable nature. The following table explains the operation
of the Law of Diminishing Returns.
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Table 1.

‘Units of | Unitsof| Total | Average | Margina X
‘Land | :Labour |Production | Production | =
10 Acrcs 0 = = - H
” 1 20 20 20
2 50 25 30 [1st stage
3 9 30 40 [MP> AP
4 120 0 30} AP=MP :
5 140 2 2 Point of P
6 150 25 10 { 2nd stage o Inflexion
7 150 213 0} MP=0 and TP Maximum| 2 ge
] 140 175 ~10} 3rd stage MP < 0 3
The table and graph illustrates several important featureso
of a typical production function. With one variable input.-
here both Average Product (AP) and Marginal Product
(MP) first rise, reach maximum -then decline. Average
product is the product for one unit of labour. It is arrived at AP
by dividing the Total Product (TP) by number of workers X

Marginal product is the additional product resulting term () Fig. 11.1 N M\
additional labour. It is found out by dividing the change in g Vi

total product by the change in the number of workers. Amount of a variable factor MP
From the illustrations we can see 3 stages of the
production function. They are

First Stage:

First stage starts from point ‘O’ and ends up to point S (‘ON’ amount of variable input in the graph.) At
point S average product is maximum and is equal to marginal product. In this stage, total product increases initially
at increasing rate. Similarly marginal product also increases initially and reaches its maximum and Later on, it
begins to diminish and becomes equal to average product at point S. In this stage, marginal product exceeds
average product (MP > AP).We can see that in the table total product, average product, and marginal product
increases but average product and marginal product increases up to 40 units of MP. Later on, both start decreasing
because proportion of workers to land was sufficient and land is not properly used. This is the end of the first stage.
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Second Stage:

The second stage starts from where the first stage ends or where AP=MP. In this stage, average product and
marginal product start falling. We should note that marginal product falls at a faster rate than the average product.
Here, total product increases at a diminishing rate. It is also maximum at 70 units of labour where marginal product
becomes zero while average product is never zero or negative. It begins from the point S. In this stage, total product
increases at diminishing rate and is at its maximum at point ‘H’ correspondingly marginal product diminishes
rapidly and becomes ‘zero’ at point ‘M’. Average product is maximum and thereafter it begins to decrease. In this
stage, marginal product is less than average product (MP < AP).
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Third Stage:

The third stage begins where second stage ends. This starts from 8th unit of labour. Here, marginal product
is negative and total product falls but average product is still positive. At this stage, any additional dose leads to
negative marginal product. This stage begins beyond point ‘H’. Here total product starts diminishing. Average
product also declines. Marginal product turns negative. In this stage, no firm will produce anything. This happens
because marginal product of the labour becomes negative. The employer will suffer losses by employing more units
of labourers. However, of the three stages, a firm will like to produce up to any given point in the second stage
only.
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COSTS @aieial”

All expenses incurred by the producer on the production of a commodity is called cost of production.
Payments made by the producer in the form of wages, rent, interest, and profit forms the cost of production.
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Short-run costs

Short-run costs can be classified into fixed cost and variable cost. Fixed cost are cost incurred for

purchasing fixed inputs. It is one time cost in the short-run. Variable costs are costs incurredfor purchasing variable

inputs. It increases as production increases.
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TOTAL COST(TC): Total Cost refers the sum total of all costs incurred by the producer to produce goods and
services. If is the sum of Total Variable Cost (TVC) and Total Fixed Cost(TFC).
o200  @aleiol’ (TC)  21060)&8)  GIVAIMEBES)  9@alodlaflon)an@Im’  MIAmomoal’ MSEWIW  ag)eld
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TC = TFC +TVC or TC=SACXxQ where Q is output

TOTAL FIXED COST(TFC): The total cost incurred by the producer to buy fixed inputs is called Total Fixed
cost. It includes Rent, salary for permanent employees, interest on loans, insurance premium etc. It does not
change according to output level and it will be there even if output is zero. It is the difference between Total Cost
and Total Variable Cost.
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TFC=TC-TVCor TFC=AFCxQ

TOTAL VARIABLE COST (TVC): The total cost incurred by the producer on variable factors is called Total
Variable Cost. It includes Cost of raw materials, energy cost, salary of temporary employees etc. When there is no
production TVC become zero. It is the difference between TC and TFC.
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TVC =TC — TFC or TVC =AVC x Q
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Fig.5 : Short run Total Cost Curves
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AVERAGE FIXED COST (AFC): Fixed cost per unit of output is +
called Average Fixed cost. AFC Curve is a rectangular hyperbola.
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AFC = TFC/Q or AFC=SAC-AVC AFC

o Output
Figure-6: AFC Curve

SHORT AVERAGE VARIABLE COST [SAVC or AVC]: SAVC is the variable cost per unit of output. AVC curve
is a ‘U’ shape curve.
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AVC =TVC/Q or AVC = SAC - AFC

SHORT RUN AVERAGE COST [SAC]; Cost per unit of output is called SAC.It is a ‘U’ shaped curve.
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SAC =TC/Q or SAC =AFC +AVC

SHORT RUN MARGINAL COST[SMC]: SMC is the additional cost incurred for producing an additional unit of
output. SMC curve is a ‘ U' shaped curve.

om0l aiaom satelal” [SMC]: ao) @ewls @emlg” output mldoilemym@lnss @pWlse ajeianem’ SMC.
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ATC _ changeinTC

SMC = = or SMC=TCy - TCw.
AQ changein Q N i
AC. MC
RELATIONSHIP BETWEEN SACAND SMC i
1. When AC is falling MC remains below it. SMC SAC
2. When AC becomes constant, MC also becomes equal to it. AVC

3. When AC starts rising, MC becomes higher than it.

4. MC curve always cuts AC curve at their minimum point.
5. The minimum point of MC always comes before the M
minimum point of AC.
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EQUATIONS AT A GLANCE

TC=TFC=TVCorTC=SACxQ

TFC=TC-TVCor TFC=AFCxQ

TVC=TC-TFCorTVC=AVCXxQ

AFC = TFC/Q or AFC=SAC-AVC

AVC =TVC/Q or AVC = SAC - AFC

SAC = TC/Q or SAC =AFC + AVC

ATC changein TC
SMC = = SMC=TCy - TCy.
AQ changeinQ or N i
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