T%e Theory of the Firm
under Perfect Competition

In the previous chapter, we studied concepts relaled to a firm's
production lunction and cost curves. The foons-of this chapier is
different, Here we ask : how does a firm dectide how much (o
produce? Our answer e ithis guestion s by no means simple or
unconiroverstal. We base our answer on a crificel. if somewhalt
unreasopable. assumptions about firm behaviour — & firm. we
maintain, is & ruthless profit maximissr. So, the amount that a
firm produces and sells in the market 15 that which maxtmises its
prafii. Here, we also assume that the firm sells whatever i produces
so that 'oulpul” and quanfity seld are oftien used inlerchangebly.

The structure of this chapter is as follows. We first sel np and
examine in detall the profil maxinisation problem of a firm, Then, 0
we derive a firm's supply eurve. The supply curve shows the levels:
of output that a firm chooses (o produce at different. market prices,
Fiaally. we study how Lo aggregaie the supply curves of individual
firms and obtain the market supply curve,
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] cmir:r ioanalyse a firm's profil maximisation problem., we musl
first spectly the markel environment in which the firm funclions.
[ this chapler, we siudy a markel environment called perfeet
competitlion. A paifecly competitive minkel has Wie following
defining features:
1. The markel consisis of a large number of buvers and selles
2, Each firm produces andd sells a homogenous product, Le, the
product of one firm cannot be differenitated from the product
af any othes firm,
3, Entry into Lthe markel aswell as exil from the market are free
for ftrms,
4. Inlormation Is perfecl
The e¢xtstence of & large number of buyers and sellers means
il each mdividus] buver and seller [s very small comparsd Lo
Lthie stz of the markel. This means (hal no individuanl buyer or
selier can nfluence Lthe markel by theirstze, Homogenous products
murther mean that the product of each fian s (dentical. So a buysr
can cligose Lo buy from any [irm In the market. and she gels the
satme product, Free entry and el mean thal 11 is casy (or firms Lo
enler the markd, as well as o leave I This condttion s essentlal
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for the large numbers of firms 1o extst, I entry was dilficall, or restricled, then
the number of firms tn the markel could be small. Perfeet information tmplies
that all buvers and all sellers are completely informed about the price, guality
andd other relevant detatls about the product. as well as the markel.
These features resull in the single mos! distinguishing charactensuc of periect
compelilon: price taking behaviour. From the viewpalnl of a firm, whal does
price-taking entall? A price-laking firm belleves thal If it sets a price shove the
markel price, it will be unable to sell any quantity of the good that It protuces,
Om the other hand, should the set price be less than or equal (o the market price,
the firm can sell as many units of the good as 1L wants to sell. From the viewpoint
of a buyer, what does price-taking entatl? A buyer would obviously Itke to buy
the pood al the lowesl possible price. However, a price-laking buyer belleves that
if she asks for a price below the marked price, no firm will be willing (o sell (o her.
Om the ether hand, should the price asked be greater than or equal Lo the markel
price, the buyer can oblatn as many units of the good as she destress (o buy,
Price-iaking Is ofien thought (o be a reasonable assumption when the market
has many firms and buyers have perfect Information aboul the price prevatling
i the market, Why? Let us stant with a situation where each finm tn the market
charges the same [markel) price. Suppose, now, thal a ceriain flrm ratses lts
price above the market price. Observe that stnce all firms prodoce the same good
and all buyers are aware of the markel price, the finm In question loses all its
buyers. Furthermore, as these buyers switch thelrpurchases to other firms. no
“adjusiment” problems artse; (helr demand 1s readily accommodated when there
are so many other firms tn the market. Regall: now, that an individua! fitm's
wabtlity o sell any amount of the good al a price exceeding the market price s
precisely whal the price-taking assumption stipulates.

4.2 Revesue

We have indicated that in a perfectly competitive market, a firm belteves that il
can sell as many units of the good as if wants by setting a price less than or equal
to the market price. But. if this1s the case, surely there 18 no reason (o set a price
lower than the market price, In pther words. showld the firm destre (o sell some
amoumnt of the good, the price that 1t sets is exactly equal 1o the market price,
Afirm eams revenue by selling the good that it produces 1n the market. Let
the market price of a unit of the good be p Let g be the quantity of the good
produced, and therefore sold, by the firm at price p. Then, total revenue (TR| of
the firm 15 defined as the markel price of the good (p) multplied by the firm’s
output (g, Hence,
TR=p=xq
To make matters roncrete, comstder the nllowing numencal example, Let the
market for candles be perfectly competitive and let the markel price of a box of
candles be Bs 10, For a candle mamfacturer, Table 4.1: Total Revenune

Table 4. ] shows how tlotal revenue 1s refated 1o — -
output. Notice that when no box is sold, Boxes sold | TR (in Rs)
TR1sequal o zemo; i one hox of candles s sold., 0 0
TR s equal to 1%Rs 10= Rs 10; if two boxes of i 10
candles are produced, TRis equal 1o 2 xRs 10 9 20
=Hs 2}, and so on. I a0

We can deplct how the total revermie changes: 1 AD
as the quantity sold changes through a Total B £0
Revenue Curve. A (olal reverme curve plois
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the quantity sold or outpul on (he

X-axts and the Revenue eamied on Hevenmne
the Y-axts, Fiygure 4.1 shows (He

total revenie curve of a iom. Three ™
observatlons are relevant here.
Firs(, when the outpul ts zero, the
iotal revenue of the [irm is also
zero. Therefore, the TR curve A
passes through potnt O. Second.
the: total revenue Increases as (He
outpul goes up, Moreover, the
equatlon ‘TR=p =g 1sthatofa 8] " pe——
straght lne because pisconstant. | g 4y

This means that the TR curve ts :

Thin, consider e slope of thig e slon h elatersiy bten e ol

stratght line. When the oulpul1s e firm. e siope of the ainse. Ag, /0y, ts ng

ont unil (horzontal distance Og,  market price.

m Flgure 4.1), the total revenue

[vertical height Ag, tin Figure 4.1)

ts px 1= p. Therefore, the slope of

the stratght line 1s Ag, /0g,= p. T
The average revenue [ AR | af

a firm Is defined as lotal revenue

per undl of output. Recall that ifa

frm's outpul 1s g and the market Frice Line

mls p. then TR equals p % g. :

in other words, for a price-taking
firm. average revenue equalsthe
_ Now consider Figure 4.2. Price Line, The price Ime shours the nelationsfilp
Here, we plot the average revenue  petiwon themarket price and o firmes outpt kvet
or markel price (y-axis) for  Thewriical height of the price e & equal to the
different values of a firm's output  market prices p.
(x-axis). Since the market price s
fixed at p, we obtain a horizontal strajght line that cuts the y-axis al a height
equal 1o p. This honizonial stralght line is called the price Hine. It 15 also the
firm's AR curve under perfect competition The price Iine also deplots the demand
curve facinga firm. Observe that the demand curve s perfectly elastic. This means
that-a firm can sell as many units of the good as it wants {o sell al price p.

The marginal revenue (MR) of a firm 1s defined as the increase mn total
revenue for a unitincrease in (he fimy's output. Consider table 4.1 again. Total
tevenue from the sale of 2 boxes of candles is Rs.20. Total revenue from the sale
of 3 boxes of candles 1s Rs.30.

. 5
Mg Hivonmo (Mily— SEmzs nMialisvonie. N=2_ 65
Change mquantity 3-2

Thnpuit
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Is 1l & colncidence that this is the same as the price? Actually 1 1s nol. Consider
the sttualion when the finm's outputl changes from g, 10 ¢, Given the market
price p.
MR = (pa,-pg,)/ (9,1,

=1p 4.0/ 9.—q,)

Thus, for the perfectly competittve firm, ME=AR=p
In other words, for a price-taking frm, margingl revenue equals the markel
rioe,
: Setting the algebra aside. the intuilton for this result s quite stmple, When a
firm Inereases (s oulpul by one untl, this extra unit is sold ai the market prive.
Hence, the firm's Increase In lotal reverie from the one-untl outpul expansion —
that 1s, MR - 15 precisely the market price.

4.3 ProFir MaximisaTioN

A ftrm produces and sells a certain amount of a good. The firm's profil, denoted
by z'. 15 defined (o be the difference between iis total revenne [TR) and ns total
cost ol production (TC ). In otherwords
g=TR-TC

Clearly, Uie gap between TR and TC 1s the frm’s earnings nel of cosls.

A firm wishes Lo maxtmise [ts profil The firm would ke to tdentily the quantity
q, &t which its profits-are maximien. By deflnition. then. al any quantily other
than q,, the firm's proflts are less (han &l o, The critical question is: how do we
Wdenufyq,?

For profiis lo be maxtmum. (hree conditions mnst hold at g,
1. The price. p. must equal MC
2. Marginal cost must be non-decreasing at
3. For the flrm Lo continue (o prodoce, 1o the shori run. price musl be grealer

than (he average vartabie cost (p > AVC): tn (he long ran. price must be gresiler

than the averape cost [p = AC),

4.3.1 Condition 1

Profits are the differenee between total revenue and tolal cost. Both total reveniue
and toial cost morease as outpul Increases. Notlee that as long as the change in
lotal revenue t= greater than the change In (olal cost, proflis will conlinue (o
merease. Recall that change 1n total revenue per unil Increase i output s the
margnal reverue; and the change in total cost perunil increase m output s the
marginal cost. Therelore. we ean conclude that as long as marginal reveniue Is
greater than marginal cost, profits are increasing. By the same logic, as long as
marginal revenue Is less than marginal cost. profits will [all. [t [ollows that for
profitsto be maximum. marginal revenue should equal marginal cost.

In olher words, profits are maximum at the &2 of oulpul fwhich we Have
called q) for which MR=MC

Faor the perfectly competitive firm. we have established that the MR=P. 5o the
firm's profl maximiang oulpul becomes (he level ol output at which P=MC.

4.3.2 Condition 2

Constder the second conditton that must hold when the profit-maximising oulput
leved 1s postitve. Why 1s 1l the case thal the marginal cosl curve cannol slope

M s o emveriten i cconomes b demetn o sth We Greek detber ©
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downwards at the profil-
maximising oulput level? To
mmrﬂ:ﬂuqu:ﬁum refer onee
agatn to Figure 4.3, Nole that at
output levels g, and q,, the
markel price s equal o the
marginal cost. However, at the
output level g, the marginal
cost curve s downward sloping.
We clatm thal g, cannot be a
profil-maxinisiing oniput leveel.
Why?

Ubserve that for all output
levels slighily to the left of g,.
the market price 18 lower than
the marginal cost. Bul, the
argimnent oullined In section
4.3, 1 immediately implies Lhat
the firm's profil al an output
level shightly smaller than g,
excerds that corresponding o

the oulput level g,. This being the case, g, cannol be a profit-maximising

output level.

4.3.3 Condition 3
Constder the third condition that
musl hold when he profi-
maximising outpul level is
pasittve. Notice that the third
condition has two parls: one part
applies in the short man while the
othier applies tn e long run..
Case 1: Price must be greater
than or equal to AVC in the
short rin

We will show that the
statﬂnent of Case | [see above) is

e by arguing that a profit-

m&:!m!atngﬂIm in the short run,
will not produce at an output level
wheretn the market price is lower
than the AVC.

Let us turn (o Figure 4.4,
(Observe thal at the output level q,.
the markel price p is lower than

{rrfie
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Fig. 4.3

Conditions 1 and 2 for profii maximisation.
The figgeere &5 wseed o elemonsirate el e e
markel price &5 p. the ouipul level of o profit-
mxtmits ing firm cannol be q, (marginal cost curve.
MC, ts dowrnvard stoptg), q and o, (markel price
exceeds nurginal ogsi), org, and o fmorginal s
caretls mEw ki prica),

| Pra,

el EM
t e
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B \ N //
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 Fig. 4.4

Price-AVC Relatienship with Praofit
Maximisation {Short Run). The figure ts used lo
desmoristrate thal a profil mivdimiseng firm produoes
Fevo cutput tntee short T eedien the memkes price,
. ts less than the mmirmm of s arerage variabie
cost FAVE) [f the firm's outpd loved s, the fim's
inteal varsable vost cxocood's 8% rroenue by an amoird
exquaal to rhe area of nectangle pETiA

the AVC. We clatm that g, cannot be a profit-maximising output level, Why?
Notice that the firm's (otal revene at g, is as follows
TR = Price »Quaniity
= Vertical hetghi Cpxwidth Og,
=The area of rectangle OpAg,
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Stnuilarly, the firmr's tolal vanable cost at g, s as (ollows
TV = Avernge variable cost ¥ Quantily

=Vertteal height OF x Width Og,

=The area of reclangle GOEBg,
Now recall that the firm's profit at g, ts TR - {TVC + TFC); that ts, |the area of
rectangle Opdq, |- |the area of rectangle OEBg, | - TFC. Whal happens if the flrm
produces zero output? Stnee output is zero, TR and TVC are zero as well. Henee,
the firm'’s profit at zero outpul s equal (o - TFC, Bul, the area of reclangle OpAq,
Is strictly less than the area of tectangle OEHg,. Hence, the (rm's profil at g, Is
{larea EBAp)-TFC), which ts strictly less than what (1 obtatns by not produeing al

all. So, the firm will choose nol (o
produce at all, and extt {rom the
markel,

Case 2: Price must be greater
than or equal to AC in the
long run

We will show that the statement of
Case 2 (see above| Is bue by
arguing thal a profit-maximising
firm, in the long run. will not
produce al an ouipul level
wherein the markel price Is lower
than the AC, s

Let us turn o Figure 4.5,
Observe that at the ouiput level g,
the markel price p is lower than
the {long run) AC. We claim that
q, cannot be a profit-maxfmising
output level. Why?

Notice that the firm's total
revenue, TR, at g, Is thearea of the
reclangte OpAg, (the product of
pﬂe:andquauﬂnjnﬁummmns
total cost. TC . 1s the area of the
reclangte OElg, (the product of
average cost and quantity). Since
the area of rectangle OERq, is
larger than the area of reclangle
OpAg,, the firm incursa less at the
output level g, Bul. in the long
run set-up. afirm that shuls down
production has a profit of zero.
Again, the firm chooses Lo exit tn
this case.

4.3.4 The Profit Maximisation
Problem: Graphlcal
Representation

Using the material in sections 3.1,
32 and 3.3, let us graphically
represent a fOrm's profit
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Price-AC Relationship with Profit
Maximisation (Long Run). The figire ts e (o
demonstmte that o proftt medmising firm

pnth.rﬂ. wo owdput tn the kong mun when the
‘meEiiel prce, p. s less thin the minmmum of s

o rurr g cost (LEAC), IF thie firm's et

beze] 15 g, bhe firm s fotad oost el s TeveTwe
by e cmeunt oquanl e e oo of reetangle piEia,
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Fig. 4.6

Geometric Ropresentation of Profit
Maximisation [Short Rur). Given morket
prie . the owipul ool of a profil momising
Jirmts @ Al the firm's profif ts et fo i
aren of rectangie EpAl.



maximisation problem tm the short run. Constder Figure 4.6, Notice thal the
markel price 1s p. Equating the markel price with (he (shori run) marginal
cost. we abtatn the output level g, At g, observe that SMC slopes upwards
and p exeeeds AVC. Since the thiree conditions discussed In secilons 3.1-3,3
are satlsfled al g, we malniain thal the profitl-maxtmising output level of the
firm 15 q,,

Whal happens at g,? The total revenue of the firm at g, ts the area of
rectangle OpAg, (the product of price and quantity) while the total cost al g, ts
the area ol rectangle OEBq, (the product of shomt min average cost and quantity).
So, at g, the firm eamns a profit equal to the area of the rectangle EpAB,

4.4 Sveriy Conve o A Fmu

Afirm’s ‘supply’ 1s the quantity thal It chooses to sell at a given price, given %

technology. and given the prices of factors of production. A table describing the - .

quantities sold by a firm at varous prices, lechnology and prices of factors
rematning unchanged, 1s called a supply schedule. We may also represent the
information asa gmaph, called a supply curve. The supply curve of a firmn shows
the levels of oniput (plotied on the x-axis) that the fiom chooses o produce
corresponding to different values of the markel price (plotted on the y-axis),
again keeptng technology and prices of factors of prodoction unchanged. We
disttnoutsh between the short run supply curve and (he long run supply
cuarve,

4.4.1 Short Run Supply Curve of a Firm

Let us tum to Figure 4.7 and dertve a firm’s short mun supply curve: We shall
spiit this derivation tnto two pars, We first determine a firm's profil-maxtmising
output level when the market price 1s greater than or equal o the minimum
AVC. This done, we delermine the firm's profit-maximising output level when
the market price ts less than the mindnmm AVC,

Case I: Price is greater than

or equal to the minimum AVC ——
Suppose the markel price 18 p,, | coats| S
which exceeds e ntnlmum AVC.

We start outl by equaitng p, with y _
SMC on (he risting part of the SMC | SAL

curve; this leads to the ontpul leved we
g,- Note also (hat the AVC al g, \ ,/

does nol excesd tlie market price. | |
p,- Thus, all three conditiots
higlﬂlg]_ltnd in sectlon 2 are

satisfierd at g, Henee. when the "
markel pri::c s _p,. the firm’s O el Eduptpmd
outpul level in the short run is Fig.4.7

ezl Lo ;- it )

! _ Maorkar cr Volues. The Jigpee shows O
Case 2: Price is less than the artpied lepels chesen by a prefil moasdmisting fien
minimum AVC tn thue st Tvin for e valies of the mirket price:
Suppose the markel price s g, & ariel p_ When munmrh*tprtmsp] Lher ougpictt
which i less than the n_1tmmmi1 *ﬂ"ﬁ "-!'jt‘f:slmﬂ;ts e n:dwm ﬂﬂ_ln'm.rﬂri price is
AVC. We have argued (see Brp SEETHE YT S0 Pergat.

b




conditton 4 n secton 4) that ifa
profil-maxtmising firm produces
a posittve outpul tn the shorl min,
then the markel price, p,. must be
grealer than or equat (o the AVC
at thal output level. Bul notice
from Figure 4.7 that for all positve
output levels, AVC siretly exceeds
p.. Ivother words. it cannot be the
case thal the firm supplles &
postttve sutpul. So, if the market
priceis p. . the Drm produces zero
outpul

Combintng cases 1 and 2, we
reach an important conclusion. A
ftrin’s shorl run supply curve is
the ri=ing pard of the SMC curve
from and above themtmminn AVC

P,
comls Supply
Chme
1SM1)
\ A‘ﬂ.‘
¢
hdpard

The Short Run Supply Curne of a Firm The
shwrt nun supply cwrre of a firm el s bosed
o s short mim satrgtral cosit ctmee (SMEY) amed
aeerage pariahle cosl crve AV, 1s fepresentend
bty the bold Mre.

together with zevo output for all prices strictly less than the mintmum AVC. In
flqure 4. 8, Lhie bold line represents the short run supply curve of the firm,

4 4.2 Long Run Supply Curve of a Firm

Let us turn (o Fligure 4.9 and
dertve the firm's long run supply
cure As In the short nm case,
we splil the dervatlon Into' two
paris. We first determing the firm's
profit-maxtmising output level
when the market pricets @meater
than or equal to the mintmum
{long ran] AC. This done. we
delermine the firm's profit-
maximising outpul levelbwhen the
markel price 1s less Lhan Lhe
miritnm [long ran) AC.

Case 1: Price greater than or
equal to the minimum LRAC

Suppose the markel price is p,,
which exceeds the minimum
LRAC. Upon equating p, with
LRMC on the rising part of the
LRMC curve. we obiain output
level g,. Note also thal the LRAC

e LHME
crmils /
\\ LEEAL
~ //’f
fa
o [ Duatyrint
Fig. 4.9

Profit moximisation in the Long Run for
Bifferent Market Price Values. The [fgure
shaws the ouiput levels chosen by a. profil
migaxrnesing ftrme in the fongg mn for fiee valies
of the market price; p, and p,. When the market
price ts p, the output et of the firm i g,
when the market price ts p. the firm produces
Fero oL

al g, does not exeeed the market price, p,. Thus. all three condilions
highlighted 1n sectlon 3 are satisfied al g,. Hence, when the markel price Is
p,. the firm’s supplies In the long run become an oulpul equal o g,.

Case 2: Price less than the minimum LRAC

Suppose the marke! price s oy, which ts less than the mintymmm LRAC, We have



argued (see conditton 3 in secllon

3) thal if a profit-maxtimising firm ,}:::; Ny RN
produces a postiive outpul in the
long min. the markel price. p,, LRAC
must be greater than or equal o
the LRAC at |hat output level. But

notice from Figure 429 that for all LW
positive sulpul levels, LRAC o
sinctly exceeds p,. In other words, ]
it carmol be e case sl (the firm
supplies -a posilive outpul. So. -

when the markel price 1s p, the g output | ! ]"
[irm produces ero ontpul. Fig. 4.10 - \ )

Cpmt.““mg- m ) apd 2, we The Long Run Supply Curwe of a Firm. The * _ V] _.!- A
rf:ﬂl‘.‘?‘i Aan tnportant m“ﬂ.“‘ﬂn_n‘ A forgg A suppiy oo of o fiem, wlfichi s based on . e P4

firm’s long run supply curve 1 the g g run menrmgtnal eost eumve (LRMC) and kg, | é—’ R{ﬁi’f /_
rsing parl of the LRMC cuive from run averuge oot eune (LEAC), i represented by - Vs .

and above the mintmurm LRAC e boid line.
Ingplher with z&o ouipul for all

prices less than Uhe mintmum LRAC, In Figure 4. 10, the bold line represents the
lomg run supply curve of the fom.

4.4.3 The Shut Down Point

Previously, while dertving the supply curve, we have discussed thal tn the short
run the i continues o produce as long as the price remalns grealer ian or
equal Lo the minimum of AVC. Therdore, along (he supply curve as we move
down, the last price-oulpul combination al which the firm produces posttive
output is the potnt of mintmum AVC where the SMC curve cuts the AVC curve.
Below Lhls, there will be no production. This potnt s called the short run shut
dewn polnt of the firm. In the long fun, however, the shut down point 18 the
mmtnimem of LRAC curve, L '

4.4.4 The Normal Profit and Break-even Point

The mitrtinm level of profil thal ts necded 10 keep a (irm in the existing business
ts defined as normal profit. A firm thai does nol make hormal proflis s not
Eolng Lo conimue th business. Normal profits are therefbre a part of (he irm's
total costs. 1L may be useful w dunk of them as an opportutity cost for
entreprencursiup. Profit thit a firm carns over and above the normal proflt s
called (he super-normal profit. In Lhe long run, a frm does nol produce 10 1L
carns anyihing less than the normal profit [n the short run, however, 1L may
produce even I the profit s less (han (s level. The polnt on Lie sapply curve al
winel a frm earns only pormal profitts called the break-even point of (hie (i,
The potnt of mintuiom aversge cost @l which the supply curve culs the LRAC
curve [In short run. SAC curve] Is therefore (he break-sven potnl of a firm.

| Opportunity cost

In economics. one ofien encounlers Lhe concepl of opporiunity cost.
Opportuntty cost of some activity 1s the gain foregone from the second best
activity. Suppose you have Rs 1LOOOwhich you dectde (o tnvest tn your family
business. What 15 the opportunily cost of your action? I you do not tnvest




Inseaduganry) 7

- (His money, you can etlher Keep 1 In the house-sale which will give you 2emo
return oryou can deposit il in etther bank-1 or bank-2 tmwlilch case you gl
-an nlerest at the male of 10 percent or'b per conl respectively. So e niximinm
benefll thal you may gel from other allernalive aclivilies is the milerest [roni
the bark- 1. Bul this opportuntty will no longer be there once vou tnvest the
mioney 1 your [amily business. The opportunily cost ol investing the money
I vour family busiess is Werefore the amount of forgone interest [rom the
bartk-1.
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In the previous section. we have seen that a firm's supply curve is a part of ils
marginal cost curve. Thus, any factor thal affects a firm’s marginal cost curye s
of course a determinant of its supply curve. In this section. we discuss two
such factors.

4.5.1 Technological Progress

Suppose a firm uses two factors of productiion - say, capital and labour — (o
prodiuce a cerfatn good. Subsequent to an organtsational innovation by the Arm.
the same levels of capiial and lsbour now produce more units of outpui. Pal
differently, to produce a given level of output, the organtsational innovation allows
the A o use fewer unlls of inputs, I is expected that this will lower the firm's
marginal cost at any level of outpui; thal is. there 1sa fightward (or downward)
shifl of the MC curve, As the firm’s supply cinve Is essentially a segment of the
MC cirve, techniological progress shifts the supply curve of the firm (o the right
Al any given markel price. the firm now supplies more units of output.

4.5.2 Input Prices

A change in inpul prides also affects a firm's supply curve, If the price of an
topnti {say. the waoe rate of labour) increases, the cosi of production nises. The
consequent morease in Lhe firm’'s average cost at any level of output 1s nsually
accompanled by an increase in the firm's marginal cost al any level of oulpul:
that 1s, there is a leftward (or upward) shdft of the MC curve. This means that the
firm’s supply curve shifts to the lefi: al any given markel price, the fim now
supphes fewer units of ontput.

Impact of & unit tax on supply

Al tiax 15 a lax (that the government imposes per unil sale of outpul. Fdar
examiple, suppose (hal the unil 5% imposed by the government 1s Bs 2
Then. if the firm produces and sells 10 units of the good, the olal tax that
the irm musi pay (o the governmenid s 10 x Bs 2 = Rs 20,
| How does the long run supply curve of 4 fifm change: when a unil lax is
tmposed? Let us lum Lo figure 4. 11, Before the vunit wax 1s imposed, LRMC?
and LRAC are, respectively, the long rmun marpinal cost curve and the long
run average cost curve of the firm. Now, suppose (he government pits in
place i unil iax of Rs I, Stnce the firm musl pay an extra Rs ( for each untl |
of the good produced, the firm’s long min average cost and long mn marginal
cost at any level of output increases by Rs 1L In Figure 4.11, LRMC! and |
LRAC are, respectively, the Iung run margigal cost curve and Lthe long run
average cost curve of Lthe linm upoen impesttion of the wnil Lax, '
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Recall thal the lang run supply curve of a firm 15 the rlﬂlllgpﬂﬂﬂfﬂ;ll:é
'LRMC cuive from and above the minimum LRAC together with zemo output |
for all prices less (han the mintmum LRAC, Using this observation tn F]gun:

'4.12, Wl 1s tmmediate thal §¢ and S' are, respectively, the long run uuppty
‘eurve of the firm before and after the tmpostion of the unit ax. Notlce ihar.
'ﬂ&uniilaxﬂﬂtﬂﬂmﬂmslungmﬂsuppl}rmm to the left: alanygm:n'
‘market price. the firm now supplies fewer units of outpal.

Fraep g o
i
#I - I /
Iy :
a i T
Fig. 4.12

Cost Curves and the Bair Tax, LRACY Supply Curves and Unit Tax. §° 1= (he r A
and LEMC? mre, respoctiedy, Uie long nun supply curve qf o firm before a unil (ax
arerage cosl duree and e ong mm Lﬁrmpuﬁaidﬂﬂ'nlmmxﬂlhlfs [
murgiial oast curve of g ffrm befonn a uni miposed, &' represents the supply erme
trx 5tk LEACY and LREMOT ame. af the firm.

respectively. the lorg run arerage cosi L
cxmue s e foryg Ten meuTn cost oy
of a firmafleroung fax ol Rs | is prposed.

4.6 Mazrxer Sverry Curve

The market supply curve shows the output levels (plotied on the sx-axis) that
firms in the market produce n aggregate corresponding to different values of
the market price (ploited on the 1 axis),

How ts the market supply curve derived? Constder a market with n firms:
firm 1, firm 2. firm 3. and so on. Suppose the markel price is fixed at p. Then.
the ontput produced by the n firms in aggregate s |supply of firm 1 al price p|
+{supply of firm 2 ai price p| + ..+ |supply of firm nat price p|. In other words,
the markei supply al price p is the summaiion of the supplies of tndividual
firms ai that price.

Let us now consituct the market supply curve geometrically with just two
flrms i1 the market firm | and firm 2. The two firms bave different cost structures.

Firm 1 will nol produce anything if the market price 18 less than 5, while firm 2
will not produce anything if the marke! price 1= less than 5, . Assume also that
B. 15 grester Lthan .

In panel (a) of Figure 4.13 we have the supply curve of firm 1, denoted by
S, n panel (B), we have the supply curve of firm 2, denoted by 5, Panél (¢) of
Figure 4.13 shows the market supply curve, denoted by Sm. When the market
priee s strictly below B, . both frms choose not o produce any amount of the
good: hence, markel supply will also be zero for all such prices. For a market
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price greater than or equal to p, but stnetly less than ., only finn 1will produce
a postlive amount of the good, Therefore, In this mnge. the markel supply clirve
calnctdes with the supply curve of firm 1. For a markel price greater than or
equal o f, . both firms will ave positive outpt levels. For example, constder a
stiuation wherein the markel price assumes e value p, (observe thal p,
exceeds B, ) Given p, lirm 1 supplies g, units of output while rm 2 supplies q,
units ol output. So. the marked supply at price p, 1s g . where g = ¢, +q,. Notlce
how the market supply curve, S_, tn panel (] Is being constrocted! weoblain S_
by laking a horzontal summation of the supply curves of the two firms n the
market. S, and S_.

Price
B =
5.

A A Z
L L

(] % O h o % Outpul
Fig. 4.13 (i) (1) )

The Market Supply Curbe Panel f) shotits e stippldt) coiroe of firme 1. Pane] i) shoes the
spply anveof frm 2. Pamel o] showes e manes supply cumee, which 5 obtained by taking
2 herezantel ﬁumnltlt;n_qf Lha stpede) clirees qf[_!wlun  fiTTTES,

I shomld be notetd thal the market supply curve has been derived for a Axed
mumber of firms e the market. As the number of firms changes, the markel
supply curve shifts as well. Spectfically, If the rumber of firms in the market
increases (decreases), the market supply curve shifts (o the right fhefl}.

We now supplement the grapiical analysis given above with a related
numerical example. Consider a market with two firms; (frm 1 and firm 2. Let the
supply curve of firm 1 be as (ollows

] cp<l10
SIP=1, _10:p=10

Notlee that S, (p) indicates that (1) frmn 1 produces an output of O i the markel
price, p. 1s strictly less than 10, and (2) frm | produces an output of (p-10)
the markel price, p, s greater than or equal o 10, Let the supply curve of finn 2
be as follows

|0 rp<lb
SApi= p-16:p=z15

The interpretation of S,(p) 1s identical to that of S, (pl. and ts: henee. omitted.
Now, the market supply curve. S_(pl. stimply sums up the supply curves of the
two ftrms: 1 olher words

8,(9)=5,(pi+ Sp)
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Bul, this means that S_(p) 1s as follows

0 p<l10
-S:l'h[pj={p—l[ll ipzl0and p<16
(p=10l +(p-15)=2p-25 :p=z15

4.7 Pruce Evasticrry or Suppry

The price elasticily of supply of a good measures (he responsiveness of quantity
supplied to changes i1 the price of the good. More spectllcally, te price elastioity

of supply. derioled by e, 1s defined as follows '
Price elasticity of supply, e.= Percentage change m quantity supplied \

Percentage change in price
AG _
2" o e W 4‘-{_ y g
T ¢ ) il
n j-_" v
Whiere Agisthechangemnquantity of hegood supplicdto the markelasmarket i //,'-‘-_"" ' .r
price changes by Ap. :‘Q/\-c;-r -
Tomake malters conerele, considerthe followtng numerncal example, Suppose L v
the market for eneket balls is perfectly competitve. When the price ofa cricked ball Yoy B AT

tsRs10, Iet us assume thal 200 cricket balls are priduced inaggregateby thefirms. n)' 1 l"_:-.-—-
tn the market. When the price of a ericket ball ses o Rs 30, let ns assumie that 100D
mmﬂhﬂsaﬂmmwmwﬁtﬁm&mumm
The percentage change in quantity supplied and market price can be estimated -.h'
using the information summartsed in the table below:

= e %uﬂmtﬂ_ '

Old price : P,=10 - Oid guantly : @, = -
New priee : L= 30 New quantity: = lmﬂ
=/
: Hiel—= -ﬂguxlm‘.t '
Percentage change in quantity supphed= o 4
=9 -6 o0
4
1000 - 200
BT
=400 —
AP
Percentage change tn market price= -;,i-*lm l
i




h-h =100
n

= di-10
14
=200

= 100

400 _,
Therelore. price clasticily of supply, €; =505 =

When the supply curve s vertical, supply 1s complelely insensilive (o price
and the elasticity of supply 15 zerp, In other cases, when supply cumve Is
postitvely sloped, with a rise In price, supply rises and henee, the elastietty of
supply 15 positive. Like the price elastieity of demand, the price elasticity of
supply 1s also Independent of unils.

" The Geometric Method

Constder the Figure 4. 14 Panel (a) shows a stralght Iine supply curve. Sisa
potnt an the sipply curve. It cuts the price-axts at iis positive range and as we
extend the stratght iine. 1t cuts the quantiiy-axts at Mwhich is at {ts negattve
range. The price elasiicity of this supply curveat the polnl Sis gven by the
ratio. Mq,/Ogq, Forany point Sonsuch a supply curve, we see that Mg, > Oq,,
The elasticity at any point on such a supply curye, therefore. will be greater
than 1.

In panel (o) we comstder a sitatehi ine supply curve and Sisa pomt on it
It cuts the quantity-axis at M which is at iis positive range. Again the price
elasticity of this supply curve at the point S1s given by the ratto. Mg, /Ogq,,
Now. Mq. < Oq, and hence. e_< 1. Scan beany petnt on the supply curve,
and therefore at all potnts on leEhasu;:lp!y cunve e, < 1.

New we came to panel (b). Here the supply curve goes (through the oram.
Umne can imagine that the potnt M has colnclded with the origin here, Le.. Mg,
has become equal to Og,. The price elasticity of this supply curve at the:
potnd Sis given by the ratio, O,/ Oq, which 1s equal (o |. At any poini ona
stratght ine, supply curve going through the origin price elastictty will be
one.

Price Prae P

n 8 o i, 2
'|+ M O e Dizfpeiat ¥ l.l.-' Crubvied U-,‘rM 'Y Chupiue
Pig. 418 ial th) el

| Price Hlasticity Associated with Straight Line Supply Curees. Inpanc (o, prive clastiot

| fey) @l S by greater thum 1. In panet (b, price elisticity ) al S is equet o 1, Inpanel (d, price
| elasitcity fe toi S 6 less than 1. '



Swmmary

Key Comcopts

Eaxercises

P

= In a perfecily competitive markel, frms are price-lakers,
* The total revenue of o finm s the market price of the good multiplied by the firm's

antpzt af the good.

* For p prce-tnking firm., avernge rovemite s equal o market price. ;‘_‘: o

* For a price-taking firm. marginal revenue Is ogual o market price. ~

* The demund curve that A fiim fees inoa perfeclly compeditiee marked fs perfortly. /’ ~ :
clusties It 5 o horizoniol stadght e ot the morket price. = \‘“ O

= ‘The profit of a fim Is the difference between (otnl revenue eamed and total cost \1 L f
imecurred.

o If there 18 o positive level of output sl which o fims profit ts maximised in the

shiort Tun, (hree conditions must hold st (hat oulpul level
) p=SMC
(i) SMC Is non-decreasing
(i) p=AVC '
o If there s o positive level of oot sl which o fim's profit ts meodmised in the 4
bong run, three cotditians must hold ol (Hat outpot evel I l
M) p=LRMC .
(il LRMC is non-docrensing
(i) p2z LRAC,

= _ .
« The short run supply curve of o fim bs the rising pant of Uwe SMC curve froai and e /{::.. -(;.(
:CL b/

above minimum AV together with 0 output for all prices less (han (he minimn

AVC: 4
= The: longt run supply curve of & fion s the rsiong part of the LRMC curve from el

nlmm&nnmmLRﬂCmﬂdﬂﬂwﬂhﬂuMpuﬂhrnupmcﬂmummpﬂﬂmnn l

LRAC. \ ’-F

. Tmhnnlngtmlmﬁaﬁsmm tnﬂﬂﬂthrnﬂpjﬂymmd’nﬂmlulﬁrﬁgm,
* Au increase (dicrease o input prices in expested to shifl the supply curve of a 'H.
firm to the el (Figi),

* The fmposttion of a wnit tax shifts the supply curve of a firme (o the eft.

* The market supply curve i obtained by the horizontal summation of the supply
curves of individunl firms.

* The priee clusticily of supply of a pood 8 he pereeniage clinngs in guantily
supplicd due o one poreont change in the morker price of the good.

Perfect competition Revenue, Profit
Profit maximisation Fioms supply curve
Market supply curve Price elasticity of supply

1. What are the charicteristies of a perfecily competifive morket?

2. How are the total revenuie of a firm. market price, and the quantity sold by the
firm rebited o ﬂltrh othier?

3. What is the ‘prce fine™

4. Why is the tneinl revenue curve of o price talking firm un upward sioping straighil
linc? Why does the cune pass trough the orging



e

10,

11,

18.
19.

(]
vl of the gwod s R 10, 1
2
3
4
o
5]

- T iﬂh"ﬂl‘tglﬂbk! slwiws e mw‘ : I'"'m Le| i it e ! £l qum y
{otnl vevenue and totnl cost il ol || TR || WO || T
schicdulés of a competllive 0 0 5
firm. Caleulnte the profit ot 1 5 7
cach outpl lewel. Determing a2 10 10
slso he murket price of U 4 15 12
ol 1 20 I5

5 25 23
i 30 33
7 45 a0

Whal 18 the relation between marked price and average mevenue of 3 prive-
Lk lirm?

Whitt is (he mlation betwoen markel price and margisal revenue of @ prive-
ki fm? |

Whiat coneitbors must hold if @ proflt-maximising fmm prdnoes. poesitive output
s competive mirket?

Can there be o positive level of output that o profit-moximitsing firm prduces
i 2 compeliitve market 3t which market price bs not equal to manginal cost?
Cibve e explanmtion.

Will & profil-muximising firm in o cmmpetilive murkil o produce o posilive
level of output in the mange where Lhe marginal cosl 1s falling? Give an
explonation.

Will 2 profit-magmising linm in i campeditive m.frhl'i prxluce g posiiive level of
output in the short ron I the madeet price s less than the mindmuom of AVC?
Give o oxplommition.

Will & profi-magmising firms in o competitive market prxduce 3 postlive level of
outpul in e lorig run AF the markel price |s less than (he mmﬁm:m afl AC?
(zive i oxplanmtion.

- What is (He supply curve of 4 firm in the short run®
13,
14,
15,
16.
17.

Whind Is the supply curve of o firm 0 (he long rom?

How does techuologienl pn‘@t‘s&ﬂn‘ﬂbﬂt the supply curve of o fimrm?

How does the impositlon of 4 uml tax affect the supply curve of a firm?

How docs an incrense in e price of an loput affect the supply curve of @ frm?
How does an imcrease in the mmmber of firms in o market affect the market
supply curve?

Whit does the price dnsticity of supply mean? How do we measum it?

Compube Lhe Gsbtid revdnte, marginal — - —— —
revimue and average Tevenue schedujes | Quanitly Sold | TR | MR | AR
m the following table. Market price of each




21. The (ollvwing lable shows the total cost sdliediile
of & eompetitive firm. IL ts given List (he price

of the good B s 10, Cidewlate the profil ot esch
output lovel Find the profit maximising lovel of
outpul.

Ems::-qmmt-wﬁuc\g

22 Consider o mbarkel with 'two

z

firms. The following (atde

showns the supply schedules
of the two firms: the S8,
eolumn gives the supply
scliedale of firm 1 and' (lw
eulumn ghves Lie.
sehedule of fimn 2 Compute
the marikel supply schcedule,

- TR SR Oy

16 - 0 B — i — I ]

23. Consider @ markel with two T— R TS
Brrpis. I thie ollawimg tabile, i 2 SS, fal ﬂ‘-_,_,'#i.ﬂﬁ
columns libelled as S5, 0 (] | 0
sehedules of firm | and firm 9 o 0
2 pespertively. Compute b ' :
market supply schedube. 3 . o

) K 4 2 0us
5 3 1
B 4 1.5
- % 2
R K a5

24, There are three Wenleal firms in a market. The

following Lable stiows the sipply schedute of Grm | 7700 0

1. Compuite the muarkel supply schiedule.
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25, A lirm carns a revene of Bs 50 when the market price ol o good s Bs 10, The
minrketl price licresses s Rs 15 and the firm now eums 4 revenue of Rs 150,
Whal ks the price clusticity of the firm's supply curve?

26, The markel price of a gosd chunges from Be 5 lo Rs 20 As a pesull, the quantity
:unppﬂcdhynl‘irmlrmmﬁsbylﬁnnilx.Thrprinnulnmmtynfﬂmﬂrmum:ppy
eurve is (L5, Find the inttial and fiool ootpuat fevels of the fio

- 27, AL the minrket price of Rs 10, o fivm supplics 4 undls of outpal. The markel price
L increases to Bs 30, The price clasticity of the finm's supply is 125, What qoontity
L will the firm supply st the pow price?




