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n the previous chapter, we
nave discussed the
pehaviour of the consumers.
n this chapter as well as In
the next, we shall examine
the behaviour of a producer.

» Production is the process by

which inputs are transformed
Into ‘output’.

» Production iIs carried out by

producers or firms.



INTRODUCTION/ af=r

> Th BH faffiet g9 S » A firm  acquires different

HA, AN, HA, a1 A
e um #ar ¥ T® oS

gAYc T SUIT pT
ScUlced el & ﬁltf%%l
> 39 3cUlGH Pl SUHT

STARPIAT gRT ThAT ST GehdT
e, T 3T AT gRT 3 &
3cUleed & forw 3uAer fohar o

HehelT T

>

Inputs like labour, machines,
land, raw materials etc. It
uses these inputs to produce
output.

This output can be
consumed by consumers, or
used by other firms for
further production.
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> 3601 & falv, Uk &alf TP » For example, a tailor uses a

Rorg AWM, @ust, geEm 3R
WY T P AA H STET UE
Pl 'Scurfed” #a & AT Hdr
ol Th fraa e oA, &4,
a‘emanm =&, U 3T
: 3UANT A Scuicd & foT LT
I

sewing machine, cloth, thread
and his own |abour to
‘produce’ shirts. A farmer uses
his land, labour, a tractor,
seed, fertilizer, water etc to
produce wheat.
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» Th PR fAATdr ®R a8 & » A car manufacturer uses land
for td FREE, AMAX, A  for a factory, machinery,
AR AT 39 3a99ec (¥Idl,  labour, and various other
Q@Eﬂﬁﬂﬁr, WX 3nie) & faw inputs  (steel, aluminium,
HIA BT SUAIT FIAT B rubber etc) to produce cars.

> Teh X dreld R fr Jary » A rickshaw puller uses a

Pl 'ScUlfed T & v ReFM rickshaw and his own labour
AR U HA AT SUAIT AT to ‘produce’ rickshaw rides. A

¢l TP U] TWEIADT HUS HAH  domestic helper uses her
BT ST Gltﬁlé a3t & labour to produce ‘cleaning

ScUlead & forw ydr § services’.




INTRODUCTION/ af=r

> FH YE A b AT & > we make certain  simplifying
WA UROMU §d gl assumptions to start with.
Scdige dichlfeldd g Production is instantaneous: In
3cUlge ﬁF %?Tli' aed & our very simple model of
WA AT A FAYS & production no time elapses
A 3R 315cYc & between the combination of the

Scdiced & T A3 AT inputs and the production of the
el diddr B output.




INTRODUCTION/ af=r

> §H  3cUlgad 3R 3111;;% » We also tend to use the terms
e B FGAEYE 3R production and supply

IFaY Th Z‘@i’ % FIE  synonymously and often

W YA HA A UG interchangeably. In  order to
TE@d § U &l b acquire inputs a firm has to pay
foT T A 3d0b Tl for them. This is called the cost

I BT Usdr &1 3§ of production.
3cUTea T PTd Ped el
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» Once

output has been
produced, the firm sell it In
the market and earns
revenue. The difference
between the revenue and cost
Is called the firm’s profit. We
assume that the objective of a
firm Is to earn the maximum
profit that it can.



INTRODUCTION/ af=r

> 30 A H, &A 3a9c AR > In this chapter, we discuss
& I gIar ¥ T the relationship  between

GONCICIG| inputs and output. Then we

AT Pl <A &1 A Ul look at the cost structure of
3 AT3CYS &l Ugdld el A the firm. We do this to be able
TJ&TH 8 & Tow &g € o to identifiy the output at
W FAT FT dH  AfQAEdA which  firms profits are
& B maximum.




INTRODUCTION/ af=r

» Th dR 3cqlged Dl » Once output has been
5cUied ® S| & 9, produced, the firm sell it in
HH 39 GOk A Il © the market and earns
IR ToEg ATeid FAr § revenue. The difference
{Tol¥d AR onrEd & @ between the revenue and
& Ha P BH Fl it cost is called the firm’s
el ST §l & AGd © profit. We assume that the
fF 6 wA &1 I objective of a firm is to earn
AP H AFToid the maximum profit that it

© Sl 9% I ThdT gl can.
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» In this chapter, we discuss

the relationship between
Inputs and output. Then we
look at the cost structure of
the firm. We do this to be
able to identifiy the output
at which firms profits are
maximum.
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PRODUCTION FUNCTION/ 3cUiged WBheldd

> Uh BH &I 3cUled ol » The production function of a
Al 3R tﬁﬁ alll 3¢ firm is a relationship between
GLGEEIEEECEG IR inputs used and output

> 30T T AW gAYC  Hr produced by the firm.
faffr &= & oW, I® > For various quantities of
Scuied I ATABdA AT ST Inputs used, It gives the
v o scufea forar ST aaar maximum quantity of output
ol that can be produced.




PRODUCTION FUNCTION/ 3cUiged WBheldd

> 38 fraad W ™R &Y » Consider the farmer we
SadT g0 W Seod ﬁh‘le mentioned above. For
ol T ili‘i%l‘(f, §H A © simplicity, we assume that the
fop fparer A e e & fom farmer uses only two inputs
hael &l 3Gl BT ST to produce wheat: land and
T &: HIA 3R A labour.



PRODUCTION FUNCTION/ 3cUiged WBheldd

> Uh ScUlced Bold adl STl % » A production function tells us
fF g fohder #HMET P2} flﬁ G| the maximum amount of wheat
3cUlGe] X Hhdl &, ToIdedr he can produce for a given
dg 3UAET Har &, IR T  amount of land that he uses,
AT HHA & "l T H&AT S and a given number of hours of
g Il ol labour that he performs.

> AT AfoT fo ag AfASHAH 2 > Suppose that he uses 2 hours of
¢ AL B 3cUled P & labour/ day and 1 hectare of

fow 2 "¢ #9/f@er 3R 1 land to produce a maximum of 2
eI HA DT SUANT @dT  tonnes of wheat.

el




PRODUCTION FUNCTION/ 3cUiged WBheldd

> R, T Weld S sH AT 3 Then, a function that describes
Pl guldd Pl ’%‘ ocdige this  relation IS called a
Bold hedldl &1 SHDI Th production function. One
AT  3&RL0T I @ possible example of the form this

: q =K q could take is: g = K x L, Where, ¢

3cUlfied A Hr AMT &, K is the amount of wheat produced,
ST PT aThe §, K is the area of land in hectares,
|€I_§ SIEZF'T feeT }ff fpw 1T @Y L Is the number of hours of work

& F&IAT T done in a day.




PRODUCTION FUNCTION/ 3cUiged WBheldd

> fpdl 3culcd B & 9 > Describing a production function
UPR U pel '&'@f T In this manner tells us the exact
IR g & g @l relation between inputs and
Oy Idrar &1 Ife ar ar K output. If either K or L increase, g
gl L d&drl %, ar q Y EI?‘«HTI will also increase.




PRODUCTION FUNCTION/ 3cUiged WBheldd

> fordt off L 3R fordt K & foIm,

chael Teh q BN Tqfeh TRHATHT
& HJER &A ol i &R &
gqqc & fou  33RedHA
3M3cge o & & Udh ScUic
THepQld el & P
30T ¥ T &

» For any L and any K, there

will be only one q. Since by
definition we are taking the
maximum output for any level
of Inputs, a production
function deals only with the
efficient use of inputs.



PRODUCTION FUNCTION/ 3cUiged WBheldd

> G&TdT &l acgd & 6 FAT » Efficiency implies that it is not
T & Seldc @‘ 31@?5 possible to get any more
H3eYe U AT AT Axl output from the same level of
ol fpdr QU arw gl &  inputs. A production function is
forT tp scurea wF aReniRa defined for a given technology.
fopar a1am §1 IE JheIhr A It is the technological
© Sl 3culed & IfYhdH TR knowledge that determines the
o AUiRd Pl % m;;r!mg'c maximum levels of output that
& i gaeEar o can be produced using
ch 3cdiicd fhIT ST HhAT  different  combinations  of

ol inputs.




PRODUCTION FUNCTION/ 3cUiged WBheldd

> gic WAf@hr & UR BT & > If the technology improves,

dl RAffe saqe ddoEl &
foro ooy & BT
TR # e ¢l T &R

U Uh aI1 3cdied i g
ScUlcad URhaT & U ®a gRT
3T fhT S dTel 39S ol

UG & PP el STl gl

the maximum levels of output
obtainable for different input
combinations Increase. We
then have a new production
function. The Inputs that a
firm uses In the production
process are called factors of
production.



PRODUCTION FUNCTION/ 3cUiged WBheldd

> HBCYC & 3cUled #A & > In order to produce output, a
fou, T ®H H T 3NcA9T- firm may require any number
3eldl gYc Eﬁr JTARIHAT & of different Iinputs. However,

qehcil %l g{m Gy for the time being, here we
foT, Igr & (’T:F consider a firm that produces
AR & a § 3cUleed & output using only two factors

dhad ol EFR‘cﬁ 8131 3R g of production — labour and
% BT IYANRT DB 3cUlgd HLl  capital.
|




PRODUCTION FUNCTION/ 3cUiged WBheldd

> AT, TART 3cdled Beld & > Our

Scqleed & JATARdH AT ()
ddidT & St 3cUlGed & el
BRepT HA (L) AR gell (K) &
faffier IA=aT Br 3UAT HIh
Scurfed fopam ST depar §)

production  function,
therefore, tells us the
maximum quantity of output
(g) that can be produced by
using different combinations
of these two factors of
productionsLabour (L) and
Capital (K).



PRODUCTION FUNCTION/ 3cUiged WBheldd

> & ScUlgd Weld B q = f(LLK) » We may write the production
& ®7 # forg o ©l function as q = f(L,K)

> ofel, L i H & 3R K golr € 3R > where, L is labour and K is
q IedHA 3Uca & o9 capital and g Is the maximum
Scuried fopaT ST GehdT T output that can be produced.




PRODUCTION FUNCTION/ 3cUiged Bheldd

Table 1: Production Function/ 3c4icd %held

Factor/ hI{h Capital/ tﬁn‘

0) 1 2 3 4 5 6

0 0) 0 0 0 0 0 0

1 0 1 3 7/ 10 12 13

2 0 3 10 18 24 29 33

Labour/ 3 0 7/ 18 30 40 46 50
4 0 10 24 40 50 56 57

5 0 12 29 46 56 58 59

6 0) 13 33 50 57 59 60




PRODUCTION FUNCTION/ 3cUiged WBheldd

gear & 3R oW dfh gt @ amount of labour and the top

row shows the amount of

&
g o dfh & WY q® I capital. As we move to the

. ek a @ right along any row, capital
: H & WY A S increases and as we move
% HHA I down along any column,
labour increases.



> & PRel & Aff=

LSl A 2 ot &
3cuigd & RS IA 10 mszrr
&Pl ScUlce Pl Hehdl T

PRODUCTION FUNCTION/ 3cUiged WBheldd

d'L(*"-ﬁ oY > For different values of the

two factors, the table shows
the corresponding output
levels. For example, with 1
unit of labour and 1 unit of
capital, the firm can produce
at most 1 unit of output; with
2 units of labour and 2 units
of capital, it can produce at
most 10 units of output.



PRODUCTION FUNCTION/ 3cUiged WBheldd

> BAR 30T A, 3c01ed & fow » In our example, both the
a1l sqe 3maas €| I MS  inputs are necessary for the
IOTT YT @ AT & o @ production. If any of the
SUlGd ¢l @9m S|l AYe  inputs becomes zero, there
gifoifled @l 4 uifafead  will be no production. With
o H%:i%tg?—rgtaﬁr both inputs positive, output
deld &, 3T3¢Yc IadT &l will be positive. As we

Increase the amount of any
Input, output increases.
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THE SHORT RUN AND THE LONG RUN/ 37eurafer 31X draafer

THE SHORT RUN AND LONG RUN
> 3ardid :ﬁ‘r ®wH H HH Td 3 |nthe short run, at least one of

Ph - HH Il QSrﬁ el the factor — labour or capital —
el R fhar ST W T, cannot be varied, and
IR sqlay, TR I&dr ol therefore, remains fixed. In
3l TR A d&ed & order to vary the output level,
fore, v dhad 3T FRP B the firm can vary only the
dcl ol ol other factor.

> 9% PRP ot BRI I[@AT & > The factor that remains fixed
R FRE Tl & Jdfh is called the fixed factor
E@QT PRD ST BA AT @ whereas the other factor which
®, URadflid &R® the firm can vary is called the

msoudl el variable factor.




THE SHORT RUN AND THE LONG RUN/ 31eumaf® 3R Sraafar

> od AT A, 3cUlGd & W > In the long run, all factors of
production can be varied. A
firm In order to produce

FRPp AT & FPa & o
TAT H 3cUcd & f[affie=
TRE T 3Uled Al & fau
U HH Gldl 3IgC Pl Th Y
deol Ghd! &l

>, dd gEE A, @5 [{ftE >
PP del ol frar oW
Sl ufehar & fow, el
HA dR W eurafy & gorr
gﬁiﬁmﬁaﬁﬁ‘q’fﬁdwm

|

C
t

Ifferent levels of output In
ne long run may vary both

t

ne inputs simultaneously.

So, in the long run, there is no
fixed factor. For any particular
production process, long run
generally refers to a longer
time period than the short
run.



THE SHORT RUN AND THE LONG RUN/ 37eurafer 31X draafer

> RAffe 3curea ufha3t & » For  different  production
fogr, ot 3@ & 3@ orocesses, the long run

et & @l §1 fe&ar, At heriods may be different. It is
IGT g & HGH H 3Feudid not advisable to define short

IR quEf @ oReREd run and long run in terms of
e 3fAd A say, days, months or years.

> A TP IAfy & GEEafd A > We define a period as long

G run or short run simply by

d ﬁﬁ looking at whether all the
® Inputs can be varied or not.
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TOTAL PRODUCT, AVERAGE PRODUCT
AND MARGINAL PRODUCT / el 3cUlq,

AHaa 3curg 3R HEHAT 3cUre




TOTAL PRODUCT/ el 3cUTG,

> AT ofifolT foh §H Tk FAYC & > Suppose we vary a single

deed & 3R 317 Tt zAge
@ [RR @d & T 389 3AYc
b AP T & fomw, g
: d faffe 3;\-2{ e
| oe1ycC 35cyc
G mﬁu%?%m T
Scyc , FHTY
IRTAAI FAYe & g-gl: 3cUTG
(TP) & ®T & AT AT &

iInput and keep all other inputs
constant. Then for different
levels of that input, we get
different levels of output. This

relationship between the
variable Input and output,
keeping all other inputs

constant, Is often referred to
as Total Product (TP) of the
variable input.



TOTAL PRODUCT/ &l 3cUiq

Table 1: Production Function/ 3c4icd %held

Factor/ hI{h Capital/ tﬁn‘

0) 1 2 3 4 5 6

0 0) 0 0 0 0 0 0

1 0 1 3 7/ 10 12 13

2 0 3 10 18 24 29 33

Labour/ 3 0 7/ 18 30 40 46 50
4 0 10 24 40 50 56 57

5 0 12 29 46 56 58 59

6 0) 13 33 50 57 59 60




TOTAL PRODUCT/ &l 3cUiq

3BT T A arfeldr 1 @ S| » Let us again look at Table 1.
:m?-r ?«flﬁl‘(f fF oot 4 SHBAT  Suppose capital is fixed at 4
W /T &1 3T dilciepr 1 ?ﬁ units. Now in the Table 1, we
3H HidH P @A & ofel look at the column where
4 A ol Tl G- capital takes the value 4. As
Pl & Y &S AT © we move down along the
A & A= Fqear F column, we get the output
3m3cye A Ao ¢ values for different values of

labour.

’

%’313‘4@



TOTAL PRODUCT/ &l 3cUiq

> TE K, = 4 & AT A AJA » This is the total product of

Bl P 3cUlG & 38 PH-BM  labour schedule with K, = 4.

ocl4cC ol e I This is also sometimes called

Fifad 3curg el olldl  total return to or total physical

| 38 2 A difer & product of the variable input.

hierd A 6T & fe@rm = gl This is shown again in the
second column of table in 2.




TOTAL PRODUCT/ &l 3cUiq

Table 2: Total Product, Marginal product and Average product /

Pl ScUle, HHAT 3l 3T AT Scure

Labour/ 33 | TP/ el ScUIE | MP. / HIATT 35T | AP/ 3R 3cUIq
0 0 - -
1 10 10 10
2 24 14 12
3 40 16 13.33
4 50 10 12.5
5 56 6 11.2
6 57 1 9.5




MARGINAL PRODUCT / 8/ HATd 3c4Ic

> U SAYc & WAG 3cUle P » Marginal product of an input is

a?rtlﬁtrci?-raﬁruﬁr
Sl Z@E
R ﬁvmm%mm
i gaAqge R B §1 ST« gl
P FEAT @1 AT §, Y HHA A
AT 3cUE AT &

defined as the change In
output per unit of change In
the input when all other inputs
are held constant. When
capital is held constant, the
marginal product of labour is

MP, — ChangeinOutput

Changeinlnput

ATP.
AL




MARGINAL PRODUCT / 81 HTd 3cUIC

> o8l A W & uRadd &
gfafafca war &1 arfeer 2
Bl dERT TIH A diferar |
# gfutg 3cUled Bed & faw

¥ Seor b AT, S9 L1
A2 HTSAar &, TP 10 & 24
H dcel S &l

» where A represents the change

of the variable. The third
column of table 2 gives us a
numerical example of Marginal
Product of labour (with capital
fixed at 4) for the production
function described in table 1.
Values In this column are
obtained by dividing change in
TP by change in L. For
example, when L changes
from 1 to 2, TP changes from
10 to 24.



MARGINAL PRODUCT / 81 HTd 3cUIC

> MP, = (Lghal W Ad) - (L » MP, = (TP at L units) — (TP at L

T AU - 1 SF1E) — 1 unit)

> ggl, TP # URade = 24 -10  » Here, Change in TP = 24 -10 =
=14 14

> L # gRadd =1 » ChangeinL =1

> A P g@ll shS H WA > Marginal product of the 2nd
3clg =14/1 =14 unit of labour = 14/1 = 14



MARGINAL PRODUCT / 81 HTd 3cUIC

> Tfeh NI HONcHP A A of > Since inputs cannot take

dhd, Al AT 391§ negative values, marginal

oPIR & T W W product is undefined at zero

™G A1 gl oeldc Gy level of input employment. For

fpe o T & fow, 38 89 any level of an input, the sum

1 TP qdadt e d AT of marginal products of every

3CUIGl T IPT Pl 3cUIG ol preceding unit of that input
ol gives the total product.

> 3d: 3cUlg HIATT 3cUG A > So total product is the sum of
T T marginal products.




AVERAGE PRODUCT / 3i19d 3UIC

> Fd 3cUle B ORadEd > Average product is defined as

gegc P gid 1%[3'"3_6%6 &% the output per unit of variable
® J g AT © input.
> B HNI IUAT SH UPR dd  » We calculate it as

Q)
TP
APL — TPL APL — x

L L




AVERAGE PRODUCT / 3i19d 3UIC

> diferl 2 r AfAH &H TH > The last column of table 2 gives
diferer 1 # aftid Scued a us a numerical example of
& fow s ﬂ?‘ Ed 3cUE (4 average product of labour (with
W AURA Yol & AY) & capital fixed at 4) for the
Uh HEIcHSD 3ol ol gl production function described
S dicld A AT TP (HIdH  in table 1. Values in this column
2) & L 8 TN b U@ are obtained by dividing TP
fopar STaT §1 diete 1)| (column 2) by L (Column 1).




AVERAGE PRODUCT / 3i19d 3UIC

> Yok & fhAT M T W » Average product of an input at
T NI P AAd 3G 39 any level of employment is the

TR b & g AT Scurer average of all marginal

Ga| 3-T\GT-T 't'ﬁT-IT el 3Ea 3R products up to that Ilevel.

AAT 33U dl RN Average and marginal

uRadT 3a9e & fow sharer: products are often referred to

aa AR dHA\T Rea & w9 as average and marginal

# g forar Srar § returns, respectively, to the
variable input.
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THE LAW OF DIMINISHING MARGINAL
PRODUCT & VARIABLE PROPORTIONS
| HATT 34T 3R T HUIT B FA FA
ol AT




THE LAW OF DIMINISHING MARGINAL PRODUCT/

AT HHATT ScUrE ohr AT

Table 2: Total Product, Marginal product and Average product /

Pl 3cUlG, AT 3cUIG 3R 3T 3cUrg

Labour/ 813 | TP/ el 5cUIG | MP./ WATT 5cUTG | AP, / W 3cU1q
0 0 - -
1 10 10 10
2 24 14 12
3 40 16 13.33
4 50 10 12.5
5 56 6 11.2
6 57 1 9.5




THE LAW OF DIMINISHING MARGINAL PRODUCT/

AT HATT 3cUTG hl I

> Jie g A6 YW W dIfeid 2 > If we plot the data in table 2 on
3T Tl &d &, Uarg-378T graph paper, placing labour on

U the X-axis and output on the Y-
A3eye @d E, TH A axis, we get the curves shown
fSu av 3w # few@mw v am in the diagram below. Let us
ffera g1 3msT ]| examine what is happening to

cW o G
T FT & @I & SIT & fop TP. Notice that TP increases as
UJ

A ZAYC e Al & labour input increases. But the
1 A ﬁm & O Ig dedr rate at which it increases is
t I¢ TR A% @iar gl not constant.



THE LAW OF DIMINISHING MARGINAL PRODUCT/

AT WATT 3cUie dr AT

60
- Tp
50

40

30 /-/

20

Output

Labour



THE LAW OF DIMINISHING MARGINAL PRODUCT/
AT AT 3cUIE T AT

# 10 e A g @gﬁa’%lr 2 increases TP by 10 units. An

Increase In labour from 2 to 3
Increases TP by 12.

>mﬂﬁmm%,% > The rate at which TP

gdraT I-T H18q Increases, as explained above,

gRT fem@mr ™ ¥ @ § is shown by the MP. Notice

$r 3 that the MP first increases

qﬁc de) dedr & 3R (upto 3 units of labour) and
e &erar g then begins to fall.




THE LAW OF DIMINISHING MARGINAL PRODUCT/

AT HATT 3cUTG hl I

> g #T ggal 9 3R T > This tendency of the MP to
fRae & 3d ugld @ first increase and then fall is
URadeRie 3uid @1 F9e called the law of variable
IqT AT AT UG ol proportions or the law of
IGEC hel STl el diminishing marginal product.
aRadeeliear a1 fAgs Law of variable proportions
Pedl & & TF FRP 3AYC say that the marginal product
& AT 3cUlg Y& H 3T of a factor input initially rises

VSR &R & T dedr &l with its employment level. But
dfthd USIR & T fafd after reaching a certain level

TR W T?T & 95 ITT of employment, it starts
A &91 T © falling.




THE LAW OF DIMINISHING MARGINAL PRODUCT/

AT WATT 3cUie dr AT

> UOT FIf adr &7 39 '\‘I?I?I?f > Why does this happen? In
d U, T T Uga order to understand this, we
HqUid B TYUROM Elff first define the concept of
URATRAT g & PRSP factor proportions.
U W HU @
glafaf@ca aa &




THE LAW OF DIMINISHING MARGINAL PRODUCT/

the ratio Iin which the two
Inputs are combined to
produce output. As we hold
one factor fixed and Kkeep
Increasing the other, the factor
proportions change.



THE LAW OF DIMINISHING MARGINAL PRODUCT/

AT HATT 3cUTG hl I

> URH H, S8-5 &H > Initially, as we increase the
UREANd SAYS & AET I8l amount of the variable input,
% 3cUlcd & fAIT &RE  the factor proportions become
3P q HAYS SUgeh more and more suitable for the
AT % IR AT 3 production and marginal

dedl o product increases.

> ofthd Th AT TR & > But after a certain level of
USPIR & d1E, ScUIGeT UfehdT employment, the production
A aRadeeie gdYc & 1Y process becomes too crowded
qgc 31 iz & ST g with the variable input.




THE LAW OF DIMINISHING MARGINAL PRODUCT/

AT HATT 3cUTG hl I

> A olIfSl difelhr 2 TUh > Suppose table 2 describes

fPOT & 3cUlcd T guid

the output of a farmer who
has 4 hectares of land, and
can choose how much labour
he wants to use. If he uses
only 1 worker, he has too
much land for the worker to
cultivate alone.




THE LAW OF DIMINISHING MARGINAL PRODUCT/

AT WATT 3cUie dr AT

> S-S Ig HTAHPT HT AT > As he increases the number

dgerdt §, ufa S iR A of workers, the amount of
HA f AMET Fedr AT T labour  per unit land
IR uAe AfA® Scylcd Increases, and each worker

A AUIdes ¥ |/ 3f¥F | adds proportionally more and
3 ST B

more to the total output.




THE LAW OF DIMINISHING MARGINAL PRODUCT/

JATT WATT 3cUle Hl [T
> 30 TWOT A WA 3cUIG dedl > Marginal product increases in

Tl S Y PR P FH W
Gl Sl &, ar s ) '’
I 9T &1 AP ATHAD &
U 3 PR & P P

this phase. When the fourth
worker iIs hired, the Iland
begins to get ‘crowded’. Each
worker now has insufficient
land to work efficiently.



THE LAW OF DIMINISHING MARGINAL PRODUCT/

AT AT 3cUTG Al QI
> 3AfOT Ydd AfARe® dRGAT > So the output added by each

gRT ST a1 3M3eYe 39

m@mm@rmmm
3cure RS 9T &1

additional worker Is now

proportionally less. The

marginal product begins to
fall.
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SHAPES OF TOTAL PRODUCT, MARGINAL PRODUCT AND AVERAGE
PRODUCT CURVES/ §d 3¢UTg, AT 3cUlg ddT 3Hd 3cUg d5h &Y

K CAG L)

Table 2: Total Product, Marginal product and Average product

diferdT 2: $el Scutg, WA 3curg 3R 3ad 3cure

Labour TP MP, AP,
0 0 - -
1 10 10 10
2 24 14 12
3 40 16 13.33
4 50 10 12.5
5 56 6 11.2
6 57 1 9.5




SHAPES OF TOTAL PRODUCT, MARGINAL PRODUCT AND AVERAGE
PRODUCT CURVES/ e 3¢Ulg, AT 3cUlg ddT 3Hd 341G d5h &Y

3Tpiadr

> 3 @A ATl B TR T@A > An increase in the amount of
%‘:’ Uh HETd & AT & gig one of the inputs keeping all
3cUied A gig @ ®1  other inputs constant results
diferer 2 fG@rdt & 6 #9 Fr  in an increase in output. Table
AMAT ded W Pod 3cUlG HA 2 shows how the total product
deeldl &l FAYc-AHT3eYe Told  changes as the amount of
A P 3cUlg T TPH  labour increases. The total
HPRICHD Golld diel dsp gl product curve In the Input-
Afe@a =T e ﬁlﬁl‘g output plane is a positively
R & T Fd bCUIC\ ash sloped curve. Following Figure
PR Pl T2 shows the shape of the total
product curve for a typical

firm.




SHAPES OF TOTAL PRODUCT, MARGINAL PRODUCT AND AVERAGE
PRODUCT CURVES/ §dl 3cUlg, AT 3cUlg dAT 3ad 3cUrg dash &

3Tpiadr

Output
TP,

9

O L Labour



SHAPES OF TOTAL PRODUCT, MARGINAL PRODUCT AND AVERAGE
PRODUCT CURVES/ e 3¢Ulg, AT 3cUlg ddT 3Hd 341G d5h &Y

3Tpiadr

> H &fasT 38T & AT HA A > We measure units of labour
IR FER 37&T & along the horizontal axis and

Y 3H3¢Yc &l A &1 AA  output along the vertical axis.
$r TA SHBIAT & T, BH  With L units of labour, the firm

HO@PIH Scured @ gl can at most produce ql units
SHISAT FT 3cUlGd Y Hbdl  of output.

ol




SHAPES OF TOTAL PRODUCT, MARGINAL PRODUCT AND AVERAGE
PRODUCT CURVES/ e 3¢Ulg, AT 3cUlg ddT 3Hd 341G d5h &Y

3Tpiadr

> UREAdAMN 31U & &7 F > According to the law of

AR, fRdr 3mTa &1 HATT
IScUlg URH & dedr ¢ 3R R
Th g &0 & YSHIR &

a1, I8 Ra oerar gl

variable proportions, the
marginal product of an Input
initially rises and then after a
certain level of employment, it
starts falling.



SHAPES OF TOTAL PRODUCT, MARGINAL PRODUCT AND AVERAGE
PRODUCT CURVES/ e 3¢Ulg, AT 3cUlg ddT 3Hd 341G d5h &Y

3Tpiadr

» The MP curve therefore, looks like an inverse ‘U’-shaped
curve as in following figure.

> gdfar MP @b, A QT a0 RAF & IqAR U GohdA U’
PR & ap ST fe@ar & -

Output

MP,

Labour



SHAPES OF TOTAL PRODUCT, MARGINAL PRODUCT AND AVERAGE
PRODUCT CURVES/ e 3¢Ulg, AT 3cUlg ddT 3Hd 341G d5h &Y

3Tpiadr

> 33T 3 ¢W f Ty aF AT > Let us now see what the AP

fe@ar &1 uRadeg saqe 6
el g & fom, ?ﬂé
IEE @ S {-ICDCII%
TAdr 3R vl A §)

curve looks like. For the first
unit of the variable input, one
can easily check that the MP
and the AP are same.



SHAPES OF TOTAL PRODUCT, MARGINAL PRODUCT AND AVERAGE
PRODUCT CURVES/ e 3¢Ulg, AT 3cUlg ddT 3Hd 341G d5h &Y

EICAG R ]
> 3 G- §H $AYS T AT 5 Now as we  increase  the
deld ¥, |HG dedl Srar amount of input, the MP rises.
Tqr WA ScUiGr 1 3Rd AP being the average of
i 35 PROT T TedT ¥, marginal products, also rises,
dfehd THU @ hHA ddl & but rises less than MP. Then,

fiRy, T g & 4«1, AEq after a point, the MP starts
e oera €I falling.




SHAPES OF TOTAL PRODUCT, MARGINAL PRODUCT AND AVERAGE
PRODUCT CURVES/ e 3¢Ulg, AT 3cUlg ddT 3Hd 341G d5h &Y

3Tpiadr

>€IT~ITﬁF S dh MP @I eI > However, as long as the value
h AT ¥ AP War &, of MP remains higher than the

dd db AP dadl Igdrl %I value of the AP, the AP
>Th a8 MP TOTH & & X continues to rise.
IRT, df HPT HeA AP 8 &AHA > Once MP has fallen sufficiently,

g Sar & 3R AP #ff PRE its value becomes less than

oeTdT &1 31d: AP T3 8t 'V the AP and the AP also starts

PR Bl Solel axdm gl falling. So AP curve is also
Inverse ‘U’-shaped.




SHAPES OF TOTAL PRODUCT, MARGINAL PRODUCT AND AVERAGE
PRODUCT CURVES/ e 3¢Ulg, AT 3cUlg ddT 3Hd 341G d5h &Y

3Tpiadr

>3d ddb AP d&dl &, dd dd > As long as the AP increases, it

AT BT AOifeC fF MP, AP & must be the case that MP is

gsT @l 3JAT, AP 38 %l greater than AP. Otherwise, AP
HhdT| cannot rise.

> SHI e, od AP fRar &, a > Similarly, when AP falls, MP

MP & AP & &H BT dIeU] has to be less than AP. It,
Je 59 UPR & fb MP @ AP follows that MP curve cuts AP
qh P U F QP dA W curve from above at Its

hIcdl %I maximum.
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sHfaIT 3cUedd @dT & FIifeh
S dob Uh PRSP dl W
TGT AT & 3R gEY &l Jern
ST §, d9 dd PR HJurd
deeldl el &1 &1 TEm Afe
alll PRP el Thd &7 TG
W P ag o g A @ &
dhdl T o9 TAT H TH
Th

ﬁmm%,mmﬂigqg
ST STdT ¢l

RETURNS TO SCALE/ YA T 9faswd

> ORaAAfel 3qUd &1 @A > The  law  of

variable
proportions arises because
factor proportions change as
long as one factor iIs held
constant and the other 1Is
Increased. What if both factors
can change? Remember that
this can happen only in the
long run. One special case In
the long run occurs when both
factors are increased by the
same proportion, or factors
are scaled up.




RETURNS TO SCALE/ YA T 9faswd

> o g AEEl A OANEUIfdes > When a proportional increase
g & URUIFATE®T FAEF  in all inputs results in an
3iurd H 3cUled #H it Increase in output by the same
©, dl 3cUled Weld 9A  proportion, the production
W fRax ufdwe (CRS)  function is said to display
yefdld R & foU &l SIar Constant returns to  scale
ol (CRS).




RETURNS TO SCALE/ YA T 9faswd

> g gl At A

%

St &

qujﬁmﬁm

A scuied # gigl

» When a proportional increase

in all Inputs results In an
Increase In output by a larger
proportion, the production
function Is said to display
Increasing Returns to Scale
(IRS) Decreasing Returns to
Scale (DRS) holds when a
proportional increase In all
Inputs results in an increase In
output by a smaller proportion.



RETURNS TO SCALE/ YA T 9faswd

> 361Ul & farw, AT AT 6 > For example, suppose in a
Uh Sculgad ufshar H, W production process, all inputs
3IT @ Sl ®1 get doubled. As a result, if the
OROMAEI®RY, i 3cUlgd  output gets doubled, the
N[N @ ST &, df 3cdled  production  function exhibits
el HI3RTH UGIAT &Rl &1 CRS. If output is less than
gfe 3M3eYe G 8§ HA &, dl  doubled, then DRS holds, and
SIRTH YROT &l &, 3R if it is more than doubled, then
Ifg I% Qe § A™/F §, A IRS holds.

HEIRTH YROT T B




RETURNS TO SCALE/ YA T 9faswd

» Th  Scylce ARG W faOR » Consider a production function
C q=f(xl,x2)
q=f(x1,x2) > where the firm produces g
> o6l BH BREd 1 T x, T amount of output using x,
MR FRFH 2 Hr x, WA @d  amount of factor 1 and x,
SUANT Flh 3cUleed Pr g AT amount of factor 2. Now
BT 3cUlGsd Rl &l 3T A suppose the firm decides to
dIfoT 6 ®a gl PR t (t> Increase the employment level
1) & PSHIR &R P! g8 A of both the factors t (t > 1)
Ao odr &1 gt U @, times. Mathematically, we can
§A Pe Hhd o fh ScUcH say that the production
hold UA W fAOaX ufawa function  exhibits  constant
UG T § IfS AR UM, returns to scale if we have,

f(tx,, X)) =t.f (X, X,) f(txy, ;) =tf (X, X,)




> el 74T 33eYe f (tx, , tX
)ﬁaﬁmwuil,xi

) & S t IET B
> Ul UYPR, 3cUlgd Hold
UAE W ged §U Afdbel &l
UEid Tl & dic,

f(txy, X, ) >tf (X, X,)

> g UdAd W ged Ufahd &
USfd &dr & Iic,

f(txy, X, ) <tf (X, X,).

RETURNS TO SCALE/ YA T 9faswd

> l.e the new output level f
(tx,, tX, ) Is exactly t times
the previous output level f
(X1, X2).

» Similarly, the production
function exhibits
Increasing returns to scale
If,

f(txy, X, ) >t (X, X5).

» It exhibits  decreasing

returns to scale If,

f(txy, tX,) <tf (X, X,).
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DEFINITION OF COSTS / oIetd hr aiamT

> ot fopdl a¥g & fRAr T > Cost refers to the expenditure
AT 33eYe & fIT @R&b & incurred by a
HIY-HATY  IR-PRP gaddc W producer(explicitly or
Uh 3cUlch (Tq¥ §q & AT implicitly) on the factor as well
YIS ®I H) gRI fBT 1@ as non-factor inputs for a
<IT P HGIAA HIAT B given output of a commodity.




FLOW CHART: MEASUREMENT OF COSTS /
Udig dIc: oleTd &l AU

EXPLICIT COST/
TUT olldld

o\
// \\

< o\

/ \

IMPLICIT COST/

GIFGRGICIG

\
\_



TERMS USED IN COSTS / a9l # Ut $S UIRHATND Acq

L3 L ACICIGE »Explicit Costs :
21‘6 EITGHT a 3?% t refers to the cost incurred
oy the producer on the
aﬁr aafﬁd Ll T burchase of inputs from the
market.
M GIEGEGICIGE

Je TI-TOiAa arer AfA®AT > Implicit Costs

% ITANT W AT <II It refers to the estimated
Pl HefAd hdr ¢l expenditure on the use of self-

owned Iinputs.




TERMS USED IN COSTS / a9l # Ut $S UIRHATND Acq

3cUled & fow fou

gferere (Tag a1 fafed merd

b Tyl H) A Geia X ¢l

»QOpportunity Costs :
It refers to the total sacrifice
made (in terms of explicit
or implicit cost) for producing
a given level of output.



3

BIsh AR PRUME &
g & faTw 50,000 ufd A
TAY T HITAT P dlel 30
fRIRIGR I dg@el Hh , Th
3T HUST Pl ScUlced Pldl ¢
g% 3gc i Wlg & fow

10,00,000 ¥UY T ITATT HIcAT

el | TAF &g 3R [Afed amd

$ HeH A Scured i derg <d
HIfaT]

ILLUSTRATION / 3aIgX0T

> BETEI0T : 40,000 Ufd AT $UAX > [llustration

. Leaving a Job of
Rs. 40,000 per month and
evicting his tenant who was
paying Rs. 50,000 per month
for the factory premises, an
entrepreneur undertakes
oroduction of garments. He
pays Rs. 10,00,000 for the
ourchase of inputs. Find Cost
of production Iin terms of
explicit cost and implicit cost.
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SHORT RUN COSTS/ 3{eUdhlellel T

FIXED COSTS/
SEACIEIG]

SHORT RUN COSTS/

eqeplaile dTeTd

VARIABLE COSTS/

qRadT AT




SHORT RUN COSTS/ 3{eUdhlellel T

> dd odld: > Fixed Costs:

g Scdree ﬂSﬁrf‘TEIT-r EFR?I?r G It refers to the costs related
3IUYNET @ HAAd Pl 6 to the use of fixed factors of

e ffd HLar gl production.

>URAAATT eTd: >Variable Costs:

qe ScUleed & IRadeNd HRet It refers to the expenditure
& YA W ScUieeh gRI fhu incurred by the producer on
T UG B AT HdT ¢l the use of variable factors of

production.




SHORT RUN COSTS/ 3{eUdhlellel T

> 3GIEX0T : U Plailed TAAOT 5 |llustration : In a carpet
X H Td #AMNT & HR manufacturing firm, a machine
PRP & ®T & TG fBAT is installed as a fixed factor.
ST &1 AT oifST 6 I€ TF Let us assume that it can make
f@d A 6 Frelld &T GhT € 6 carpets a day and that the
AR AWM o AT W & ' cost of hiring the machine is
amrd ¥ 500 uid fedl AT Rs. 500 Per day. Find Fixed
elldTd <l UdTl oMy | cost.



SHORT RUN COSTS/ 3{eUdhlellel T

Y » Conclusion :
Fixed Costs do not change with
Total Fixed Cost increase or decrease in output.
TEC There are constant costs. These
are incurred even when output
IS zero.

>faehy
Sl A ig AT FA &
Ty ARG AP @ deeld)
¢l SNUAR &Rt %l 3113-633

X
OUTPUT(Units) A %%??f oA

TOTAL FIXED COST(RS.)




SHORT RUN COSTS/ 3{eUdhlellel T

Total Variable Cost

Output TVC

(units) (q) (Rs)
0 0

1 10

2 18

3 24

4 28

5 32

6 38



SHORT RUN COSTS/ 3{eUdhlellel T

» Conclusion :

Y Variable Costs increase when

3cUled ded W uRadd™

drEld dedl & 3R 3cured

gead W gedl & S 3cuied
X AT ??IT-IT %, ar aRadeng
OUTPUT(Units) dnRTa 9 e BT '

5 . output increases, and decreases
= Total Variable Cost when output decreases. When
n TVC . .

'®) output is zero, variable costs are
: also zero.

—

<

= >y

S

—l

s

@)

=




SHORT RUN COSTS/ 3{eUdhlellel T

» TVC Pl IJgR » Behaviour Of TVC
DUYRH H TVC "edr & A 1) Initially TVC Increases at a
dedl © Diminishing Rate

2)3dd: AR gt ¥ A/  2) Eventually TVC Increases at
dedl © an Increasing Rate



Behaviour Of Fixed Cost, Variable Cost and Total Cost/ [a™Ia &eTd,

IRGAAT ARl 3R Fol FETd T TdeR

lllustration :
Calculate Total Cost in the following Table and Represent it graphically.

fAFATT@d difelehl H ol WM I IOTAT B AR = T ®
ERECRCHITIY

Fixed Cost, Variable Cost and Total Cost

Output TFC TVC TC
(units) (q) (Rs) (Rs) (Rs)

0 10 0

1 10 10

2 10 18

3 10 24

4 10 28

5 10 32

6 10 38



SHORT RUN COSTS/ 3{eUdhlellel T

> 3Ed deTd > Average Cost :

Jqe  ScUricd ScUIGe $r gfa It refers to the cost per unit of
%{ﬁc dPTd @ Ha&fAd &l output produced.
I

T TC
_T¢ AC=—
q q

AC



SHORT RUN COSTS/ 3{eUdhlellel T

Illustration :

Calculate Average Cost in the following Table and Represent it graphically.
ATl drforer & 39 d ARTd AT 0T B 31T 58 3MedT &7 4

GEIEGRCAIEY

Total Cost and Average Cost

Output TC AC
(units) (q) (Rs) (Rs)

0 10

1 20

2 28

3 34

4 38

5 42

6 48



SHORT RUN COSTS/ 3{eUdhlellel T

L GRGIRGRGICGE » Average Fixed Cost :

gg Scuied Scued Hr gfa It refers to the fixed cost per
Jfae AT aea @ Jefid unit of output produced.

T TFC TFC
AFC=—— AFC=——

q q




SHORT RUN COSTS/ 3{eUdhlellel T

lllustration :

Calculate Average Fixed Cost in the following Table and Represent it
graphically.

A arfeer & 3ilga R dera &1 3uEr w1 3R 59 3medT &9 3

J&Jd Y|

Total Fixed Cost and Average Fixed Cost

Output TFC AFC
(units) (q) (Rs) (Rs)

0 10

1 10

2 10

3 10

4 10

5 10

6 10



SHORT RUN COSTS/ 3{eUdhlellel T

> 3ad aRadaT deTd: » Average Variable Cost :

Jg 3ifcd 33Ul & ufq It refers to the variable cost
hls URAdNd @Pd A per unit of output produced.

Tefid X &

TVC
AVC:I!E AVC=——-

q q




SHORT RUN COSTS/ 3{eUdhlellel T

lllustration :

Calculate Average Variable Cost in the following Table and Represent it
graphically.

e arforer & 39T aRaT=AT omTa & Mot @Y 3R 38 ey
T H UEJd P

Total Fixed Cost and Average Variable Cost

Output TVC AVC
(units) (q) (Rs) (Rs)

0 10

1 10

2 10

3 10

4 10

5 10

6 10



SHORT RUN COSTS/ 3{eUdhlellel T

> HIATT & - > Marginal Cost :

g ScUled 1 Th FHS P It refers to the net addition to
SIS & PHRT Pol ollIld A A&  the total cost due to the

S P GefAd Har ¢l addition of one unit of output.
A
e ATC e ATC
Aq Aq

MC, =TC, —-TC , MC, =TC —-TC ,



SHORT RUN COSTS/ 3{eUdhlellel T

lllustration :
Calculate Total Cost and Marginal Cost in the following Table and show
marginal cost on graph.

feafaf@d arfedr # g 1T 3R WA AR H T70Er 3R
I W HIATT e fea@my|

Marginal Cost

Output TFC TVC TC MC
(units) (q) (Rs) (Rs) (Rs) (Rs)

0 10 0

1 10 10

2 10 18

3 10 24

4 10 28

5 10 32

6 10 38
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Relation Between Average, Marginal and Total Cost/

> Ea deTta 3R AT @PTd > Relation between Average Cost

& dT "

1. 519 AC far &, a mc, Ac
¥ HA T
2. S AC ¥&dT &, dl MC, AC
q 9T BT &
3, 39 TH YT dSdr &, ar
gmfr ol & TWER
I

and Marginal Cost

1.

When AC Falls, MC s
Lower than AC.

. When AC Rises, MC is

Greater than AC.

. When AC does not change,

MC is equal to AC.



Relation Between Average, Marginal and Total Cost/

Relation between Average Cost and Marginal Cost

Output TC AC MC
(units) (q) (Rs) (Rs) (Rs)
0 10 - -
1 20 20 10
2 28 14 3
3 34 11.3 6
4 38 9.5 4
5 42 3.4 4
6 48 8 6
7 56 8 8
3 /2 9 16



Relation Between Average, Marginal and Total Cost/

HrEd, €A AR ol AR & G JaY

Relation between AC and MC

Jitada omera 3R @HT T & ST g9y
Y MC AC

0 Qa q
OUTPUT(Units)

COST(RS.)




Relation Between Average, Marginal and Total Cost/

HrEd, €A AR ol AR & G qOY

> el oPTd 3 AT SIFPId &b > Relation between Total Cost

e

1. 59 MC <€ T@T &Idr &, TC
g &7 ¥ dedT ©

2. S MC d¢ @ aXdr &, TC
dadl &¥ ¥ dedr ¢l

3.3|Ermc31t|?rﬁ+dda1ﬁ§
W Ugd Sl & o TC
EIET-ﬁ% Gy ¥ dgel d¢

I

‘:_?T

and Marginal Cost

1.

3.

When MC is diminishing,
TC Increases at a
diminishing rate.

. When MC s rising, TC

Increases at an increasing
rate.

When MC reaches Its
lowest point, TC stops
Increasing at a decreasing
rate.



Relation Between Average, Marginal and Total Cost/

Y

Q*

p

TOTAL COST

o

OUTPUT
MC

<

MARGINAL COST

O OUTPUT



Production
And Cost/
3l 3R

SIEG]

ECONOIV"CS
1 \ J i1

SOME ILLUSTRATIONS ON
COSTS/ @lRTd W FS SGTe0l

2 /1 .
/(




Some lllustrations On Costs/ ellITd U HS SATEIVT

lllustration :
Complete the following table:
ﬁmﬁr@a dTfereT I QI &
Output TVC AVC MC
(units) (q) (Rs) (Rs) (Rs)
1 20 - -
- - 16 12
3 54 - -

- - 20 26



Some lllustrations On Costs/ ellITd U HS SATEIVT

lllustration :
Total Product schedule of a firm at different levels of labour employment is

given below. Calculate the firm’s total variable cost, total cost, average cost,
average variable cost and average fixed cost, if wage rate is Rs. 100 per day
and total fixed cost is Rs. 1,000.

A7 VPR F AffeT TR W o B Hr FoI 3cUG I A &
S 1 B &I Pol IRAAAT 0T, Pl 9T, A 91, 3ad
IREdNT oRTd 3R 39 AR awra & 3oEr w6, 3fe Al T
Tl ufd &= 100 3R Fo ARG @mwra ¥ 1,000.

L Al s 112 (134|567 (89110
Output (Units) 51101172540 56|70 |82|90| 95




Some lllustrations On Costs/ ellITd U HS SATEIVT

lllustration :
Complete the following table:

ﬁmﬁr@aa@wﬁtmaﬁ

Output
(units) (q)
0

A WON -

AFC
(Rs)

TFC TVC MC
(Rs) (Rs) (Rs)

50 - -
- - 10
_ 18 _
- - 6
_ 20 _



Some lllustrations On Costs/ ellITd U HS SATEIVT

lllustration :
Complete the following table:

ﬁmﬁr@aa@wﬁtmaﬁ

Output
(units) (q)
0

A WON -

TFC
(Rs)

1000

TVC TC MC
(Rs) (Rs) (Rs)

- 2000 1000
1700 - -

- - 1200

- 5400 -



Some lllustrations On Costs/ ellITd U HS SATEIVT

lllustration :
The following table shows the total cost schedule of a firm. What is the total

fixed cost schedule of this firm? Calculate the TVC, AFC, AVC, SAC and SMC
Schedules of the firm.

e aifort v &t r HoT A9TT I P SATAT &1 3 B A
Pel R AT g FT &2 B & A, TohRdl, Tar, da 3R

THUAE IR P IoTar Al

Q 0 1 2 3 4 5 6
e 10 | 30 | 45 55 /0 90 | 120




