Market Egquilibrium

This chapter will be bulll on the foundation laid down in Chapters
2 and 4 wherewe studled the consumer and irm behaviour when
they are price (akers. In Chapter 2, we have seen that an
Individual’'s dimand curve for a commaodily tells us whel quantily
a consumer 18 willing o buy at dilferenil prices when he lakes price
as givern. The market demand curve in turmn Gells us how much of
lhe commadity all the consumers aken ogether are willlng (o
purchase al different prices when everyvone takes price as given.
In Chapler 4. we have seen thal an mdividual firm's supply cure
tells us the quantity of the commadily that a profitamaximising
firm would wish Lo sell at different prices when 1L 1akes price as
givert and the market supply curve tells us how much of the
commudity all the firms taken logether would wish to supply at
differeni prices when ¢ach firm takes price as giver.

It this chapler. we eombine bolh consumers' and Orms®
behaviour to study market equiltbrium through demand-supply
analysis and determine at what price equilibrinm will be atizuned. b
We also examine the effects of demand and supply shifts on
equilibrivm. At the end of the chapter, we-will look atsome of the
applicatons of demand-supply analvsis.

51 Eam].ml{mu ExcEss Dmm._Ex{:EsE SuppPLy

A perfectly compettive market consists of buyers and sellers who
are driven by Lheir sell-nterested objeclives. Recsll from Chaplers
2 and 4 that objectives ol Lthe consumers are Lo maximise thetr
respeclive preference and (hal of the [irmes are (o maximise thetr
respective proflls. Both the consumers’ and Orms” objectives are
compatible tn e eguilibrium,

An equtlibriam 1s defined as a situationwhere the plans of all
consuiners and frmms 1/ the markel malch and he markel clears.
In cquilibriem, e ageregate quantty that all Qrms wisl to sell
equzls Lthe quantity that all (he consumers tn e market wish (o
lyzy; In olher words, tiarket supply equadls markel demand. The
prtee at whitell equilibriom is reached 1s called equilibrium price
and e gquantily boughl and sold 4t (lus price is called equilibrium
guenilty, Therelore. [p'. ) ts an equillibriam |
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where p denotes the equilibriom price and g7(p°) and gp’) denote Lhe market
demand and market supply of the commodily respectively al price p'.

If al a price. markel supply 15 greater than markel demand. we say thal
\hete Is fin excess supply in the markel al Ul price and I markel demand
exceeds markel supply al a price, 1t 1s said that excess demand exists n the
market al that price. Therefore. equilibnium in a perfectly competittve market
can be defined alternatively aszero excess demand-zero excess supply stivation.
Whenever market supply is nol equal to market demand, and hence the market
ts not 18 equithbrum. there will be a tendenoy for the price (o change. In the next
two sections, we will try to understand whal drives this change.

Out-of-equilibrium Hehaviour

From the tme of Adam Smith (1723-1790), it has been matntained thal in
a perfectly compelittve market an ‘Invistble Hand' 1s at play which changes
price whenever there s timbalance tn the market. Gur intimton also tells us
thal this Invistble Hand should ratse the prices tn case of ‘excess demand’

and lower the prices in case ol ‘excess supply”. Throughoul our analysts we
shall matntatn that the ‘Invisthle Hand' plays this very tmporiant role.

Moreover, we shall 1ake 1L that the ‘Tnvisihle Hand® by following this process
is able to reach the equilibrium. This assumption will be (zken to Hold in all
that we discuss In the text.

o m— — - c—

5.1.1 Market Equilibrium: Fixed Number of Firms

Recall that tn Chapler 2 we have dertved the market demand curve for price-
laking consumers, and for price-laking firms the market supply curve was
derived in Chapler 4 under the assumption of a fixed number of finms. In this
seciion with the help of tHese two curves we will look at how supply and demand
forces work logether 1o determine where Lthe market will be I equilibrium when
the number of firms 15 fixed. We will also study how the equilibrium price and
quantily change die (o shifls tn dl:m:and and supply curves.

Fgure 51 mmhatns:quﬂmml:rn
for a perectly compeUitive market | g
with a fixed numbier of firms. Here
55 denoles Lthe markel supply
curve and DD denotes the markel
demand curve for & commodity.
The market supply curve 55 P
shows  how much of the
commaodity, frms would wish (o
supply al different prices, and the
demand curve DD tells us how P o
much of the ¢commodity, Lthe
consumers would be willing 1o A S
purchase al different prices.  pg 5
Graphically, an equilibnium s a . .
point where the market supply Markoet Eguilibrium with Fixed Number of

: ! rms; M GorLirs af the rfersention of the
curve Inlfrs_m:'t s the market mWWMrlﬂlmm ot suppl cirve
demand curve because WS 1S o 0 cqulibrim quarnitity ¢ aid the equiltbim
WhEE the market demand equals price ts p*. Ataprice greater thanp®, thene all be
market supply. Al any other potnl,  excess supply. and al @ price below p®, there will e
elither there 1s exeess supply or  caress demaned.

g, iy Cunnlily
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there 1s excess demand. To see what happens when market demand does not
equal markel supply. let us look tn figure 5.1 agatn.

In Figure 5.1, 1f the prevatling price is p,, the markel demand 13 g, whereas
the market supply Is q; . Therefore, there 15 exvess demand in the market equal

to g/ g,- Some consumers who are either unable to oblain the commodity atall

or abtatn il in msuiflcient guantity will be willing to pay more than p,. The marked
price would tend to morease. All olher things remaining the same as price Tises,
quantty demanded falls and quantity supplied mereases. The markel moves
towards the point where the quantity that the firms wanil to sell 1s equal (o the
quantity that the consumers want te buy. This happens when price 1s p°, the

supply dectsions of the firms only match with the demand decisions of the .

CONSITIrTS.

Stmitlarly. if the prevailing price 1s p_. the market supply (q.) will exceed the ~
markel demand [q; ) al thal price giving rise (o excess supply equal to q; 4.
Some firms will not he then able to sell gquantity they want to sell: so, they will

lower thelr price. All ather tilngs rematntng the same as price falls, guantity

demanded rises, quanuty supplicd f&lls, and at p*, the firms are able Lo sell
ihetr desired outpul since markel demand equals markel supply al that price.
Therefore, p'is the eqmmmmwk-c andd lhe correspanding quantity g 15 the
equilibrium gquantity.

To understand the equiltbrium price and quantity delermination mors
clearty. let us explatn 1| through an example.

EXAMPLE , B.1

Let us constder the example of a market conststing of identical’ farms producing
same quallty of wheat. Suppose (he markef demand curve and (he market supply
curve for wheat are given hy:

g* =200 - p for 0<p=<200

=0 fur p>200
q° =120% p for p=10
=0 for 0<p<10

where ¢Pand g denote the demangd for and supply of wheal [In ke respectively
and p denotes the price of wheal per kg In rupees.
Sinee al equilibrium price market clears, we find the egquilibrium price
[denoted by 1) by equating market demand and supply and solve for p.
- AWI=a)
200 -p'=120+p
Rearranging lerms,
2p" =80
=40
Therefore, the equilibrium price of wheat 1s Rs 40 per kg, The equiltbrium
quantily ([denoted by ¢') is obtatned by substituting the equilibrium price into

elther the demand or the supply curve's equation since in equilthrium quantity
demanded and supplied are equal.

"Hene, by Wdemtioal, s men. (hat all famo have same oost stroctom
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=g =200 -40= 160

Alletnattvely,
¢ =q = 120+ 40= 160

Thus, the equiltbrium quantity is 160 ke.

At a price less than pf, say p' =25
g'=200-26= 175
F=120+25= 145

Therefore, at p, =25, ¢° > ¢° which tmplies that there is excess demand al
this price. }
Algebraically, excess demand (ED) can be expressed as
EDp) = @ ¢
=200-p-(120+p)
=B0-2p

Nouce from Uie above expression thal [or any price less Lhan pri= 40), excess
demand will be postitve.
Similarly, al a price greater than ¢f, say p, =456
g'=200 -45= 155
g =120+ 45= 165

Therelore, there 1s excess supply al this price since g7 > g Algebratcally.
excess supply (ES) can be expressed as
EStp) =q"-q"
= 120+ p—(200-p)
=9p-80

Nolee from the above expresston Al for any price greater than p'l= 40),
excess supply will be positive.

Therelore, al any price greater (han p, there will be excess supply. and al
any price lower Lhan p’there will be exceéss demand.

Wage Determination in Labour Market

Here we will briefly discuss the theory of wage defermination under a
perfecily competitive markel struciure using the demand-supply analysis.
The basic difference between a labour market and a markel for goods is
with respect (o the source of supply and demand. In the labour market,
hiouseholds are the supplicrs of labour and the demand for labour comes
from firms whereas in the market for goods. it 1s the oppostie. Here, it is
imporiani (o poind out that by labour, we mean the hiours of work provided
i by labourers and not the number of labourers. The wage rate 1s determined
at the tntersection of the demand and supply curves of labour where the
demand for and supply of labour batance. We shall now see what the demand
and supply curves of labour look like.

To examine the demand for labour by 8 stngle firm. we assume thal the
labour is the only vartable factor of produciion and the labour market is
perfectly competiitve, which tn tum. tmplies that each firm Lakes wage rate
as given. Also, the firm we are concerned with, s perfectly competitive in
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nature and carmies out production with the goal of profil maximisalion. We
also assume that given the technology ol the firm, the law of dimintshing
marginal product holds. _

The finm betng a profit maximiser will always employ labour upto
the point where Lhe extra cost she tncurs for employing the last unit of
labour s equal (o the addittonal benefit she earns from that unil. The
extra cosl of hiring ene more unit of labour 1s the wage rate (w). The
extra outpul produced by one more unit of labour ts (1s marginal product
IMP:) and by selling each extra unit of output, the addittonal eamning of
the firm s the marginal reverme (MR} she gets lrom that unit. Therefore,
for each extra unil of labour, she gets an additbonal benefil equal to
marginal revenue Umes marginal product which 1s called Marginal
Revenue Product of Labour (MRP.). Thus, while hring labour, the firm
employs labour up o the potnl where

= MR,
and ﬂ’ﬂm= MR = MP,

Stnce we are dealing with a perfectly competitive finm, marginal
revenue I8 equal (o the price of the commodily” and hence marginal
reventue prmduct of labour tn this case is equal to the value of marginal
product of labour (VMP,),

As Iomg as the "-’Mﬂlsgrmnfr than the wage rate, the firm will eam
more profil by htring one more umt of labour, and if &t any level of labour
employment VMEP, is less than the wage mate. the firm can tncrease her
profil by reducing a anil of labour employed.

Given the assumplion of the law of dimimishing marginal product,
the fact that the flrm always produces at w = VMP, implies that the
demand curve for labour 1s downward sloptng. To Eﬂnlalu why 1L 1550,
lel us assume al some wage rale w, demand for labour s 1, Now. suppose
the wage rale increases o wy, Tothaititain Illl:wage-?MP;.tqu:-l]Ity VMP,
should also increase. The price of the commodily remaining
constant®, this 1s possible
only I MP, increases which In
turn implies that less labour
should be employed owing (o
the diminishing marginal
productivity of labour.
Hence, al higher wage, less |
labour 1s demanded thereby
leading (o a downward |
sloping demand, curve. Ta
armive al the market demand
curve from individaal firms
demand curve, we simply
add up the demand for 4 F Labmpartin fuwi
labour by individual irms at

different wages and SINCE  wer o orermumet at the potnt here the fabour
E.ﬂ'_-':h. ﬁm demands less dlermeiing e mp[y oS dersed

lahour as wage increases. the

markel demand curve is also downward sloping.

“Rrcall from Chapter 4 that for a perfectly oompetitie: fmn, mminal evenie oquals priee
"Snee e (m onder eongilemiinn o perfedly conipetliive] it bellsves (L Bt Eftnence

the price of the commndily,

Wags
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Having explored the demand side, we now turm (o the supply side.
As already mentioned, 1t 1s (he households which delemmine how much
labour to supply at a gtven wage rate. Thetr supply decision s essenttally
a chintce between thcome and lelsure. On the one hand, individuals enjoy
letsure and find work trksome and on the olher, they value income for
which they must work.

5o there |5 a rade-ofll Detween enjoving lelsure amnd spending miore
hours for work. To derive the labowur supply curve for a single individual,
let us assume al some wage raie w,, the individual supplies {, uniis of
labour. Now suppose the wage rises tow,,. This increase tn wage rate will
have two effocts: First, due to the increase in wage tate, the opportunity
cost of letsure Increases which makes letsure castlier; Therefore, the
individual will want (o enjoy less letsure. As a resull. they will work lor
longer hours. Second, because of the Increase n wage rate o w,, the
purchasing power of the mdividual Increases, So, she would want Lo
spend more on letsure activities. The final effect of the Increase In wage
rale will depend on which of the two effects predomiinates. Allow wage
rates, the first effect dominates the second and so the mdividual will be
willing 1o supply more labour with an merease in wage tate. But at high
wage rales, the second effect domtnates the first and the mdividual will
be willing 1o supply less labour o every increase 1n wage tale, Thus, we
get a backward bending individual Iabour supply curve which shows
that up to4 cenain wage rale for every increase i wage mie, there 1s an
inereased supply of labour. Beyond this wage rale for every Increase in
wage rate, labour supply will decrease. Nevertheless, the markel supply
curve of bour. which we oblain by aggregating individuals” supply al
different wages, will be apward sloping because Lthough al higher wages
some midividuals may be willing (o work less, many more individuals
will be attracted (o supply more labour

With an upward sloping supply curve and downward sloping demand
curve. the equiltbrium wage rate 1s determined at the point where these two
cwves intersect; n other words. where the labour that the households wish
o supply 1s equsl (o the abour that the firms wish (o hire. This is shown in
the diagram,

Shifts in Demand and Supply

In the above sectlan, we studted markel equilibrinm under the assumption
that lastes and preferences of the consumers, prices of the related
commodittes. ncomes of the consumers, lethinology. stze of the markel. prices
of the ingits vsed tn producilon. eic remain constanl. However, wilh chaniges
in one or more of these factors etther the supply or the demand curve or both
may shifi, thereby affecting the equiltbrium price and quantity. Here, we first
develop the general theory which outlines the tmpact of these shifis on
equilibriuvm and then discuss the impact of changes tn some of the above
mentioned faciors on equiltbrium.

Demand Shijt

Constder Fugure 5.2 in which we depict the tmpact of demand shifi when the
number of flrms 15 fixed, Here, the nittal equilboium point is E where the markel
demand curve DB, and the market supply curve SS, intersect so that g, and p,

are (he -L‘C[lllllhl‘tllm quaniity and price respectively.
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Shifts in Demand [niftally, Ui mofket oqiiiibrnen s af £ Due to Uhe shl) i demand (o gy
right, (fienew equoiibriom t= af G as shownoan panicl o) and duie to e lefioord shift. the nen

exuiithrium ts at F, as shoum in panct fbl, With rnghtuoand shift the equitbrium quaniihy and price

frcrease wterrens WAh ke fluoard Oy, eepattifrim quantin and price doorease,

Now suppese (e market deitignd curve shifls rightward Lo DD, with supply
curve remaining unchanged al S5, as shown in pancl {a). Thitss ahlﬂ Indicates
that at any price the quantily ﬂtmilllﬂt‘l.{ 1s more (han before. Therefore. al price
i, now (here 15 excess demand tn the market equal Lo g,g; - In response Lo s
excess demand some individuals will be willing (o pay higher price and the price
would tend (o rise. The new equilibrium 15 altatned &l G where the equilibrium
quantity g, 1s grealer than g and the squilibrium price p, is greater than p,.

Stintlarty if the demand curve shitfis leftward Lo DD |, as showm in panel (b), al
any price lhe quantty demanded will be less than what 1t was before the shift.
Therefore. al the tnital equilibrium price p, now there will be excess supply in
the market equal W ) g, 0 response (o which some firms will reduce the price
of thetr commodity se that they can sell their desired quantity, The new
equilthrinm s attatned al the potnt F at which the demand curve DB, and the
supply curve S5, intersect and the resulting equiltbrium price p, 1sless than p,
and quantity q, is less than q,. Notice that the direction of change in equaltbrizm
price and quantity (s same whenever there ts a shift in demand aove.

Having developed the general theory, we now constder some examples to
understand how demand curve and the equilibrinm quantity and price are
affected 1o response to a change tnsome of the aforementtoned factors which
are also enitsted tn Chapter 2. More spectitcally, we wonld analyse the tmpact
of increase In consumers’ income and an iIncrease in the mumber of consumers
an equitthriim.

Suppose due toa hike 18 the salanies of the consumers, thetrincomes increase.
How would #t affect equilibrinm? With an increase n Incoms:, consumers are able
o spend more money on same goods. But recall from Chapter 2 that the consinmers
will spend less on aninferior good with ncrease m income whereas for a normal
good, with prices of all commodities and tastes and preferences of the consumers
held constant. we would expect |he demand for the good to Increase at each prige
as a resall of which the market demand curve will shitfi dehiward. Here we constder
the example of a normal good ke clothes. the demand for which increases
with increase o tneome of consumers, thereby caustng a nghtward shift in the
demand curve, However. this income increase does not have any impact on
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the supply curve, which shifis anly due (o some changes in the factors relating (o
technology or cost of production of the firms. Thus, the supply curve rematns
unchanged. In the Figure 5.2 (a), this 1s shown by a shill in the demand curve
from DI 10 DD, bul the supply curve remalns unchanged at 8S,,. From the figure,
His dtarthalal the new equilibrium, the price of clothes 1s higher and the quanuty
demanded and sold 1s also higher.

Now lel us turn to another example. Suppose due Lo seme reason, there ts
Inerease in the number of consumers tn the marke! for clistties, As the nunber
of consumers Increases, other [Eetars rematning unchanged, al each price, more
clothes will be demanded. Thus, the demand enrve will shift nghiwards. Bul
this merease in the number of consumens does not have any impact on the
supply curve since the supply curve may shifi only due (o changes n the
parameters relatng to fitms' behaviour or with an Ipcrease in the number of
firms, as stated tn Chapter 4. This case agatn can be tustrated through Floure
5.2{al i which the demand curve DD, shifts nightward 1o DD, the supply curve
remaining unchanged at 55, The figure clearly shows thal compared (o Lthe old
equiltbrinm point E, at potnt G which 1s the new equilibrium point, there 1s an
inerease in bolh price and quantity demanded and supplied.

Supply Shift

In Fygure 5.3, we show the impact of a shifl in supply curve on the equtlibrium
price and quantity. Suppose. inittally, the market s i equilibrium &l point £
where the markel demand curve DD, iniersects the markel supply curve 85
such that the equilibrium price Is pyand the equilthrium quantity is.q,.

-

Pite Priee

N ;_/ P s .-""I"—f:f,,r 5%

O s
o 7 o T R‘“\.‘
e i ,a"f’ Do
0 /T Chnetity o %on 0. Crezarziily
Hg. 5.3 In] )

Shifis in Eﬂpply i"rlumﬂr; thwrmurkel oqudlibriem ts at £ Pue (o the styt te suppiy ouree o this
left. the wens exquelibram point & G as shovum mpaned fod and due e righdoard shift the nen
exqilthraum potnt is F, as shown i pane (b, With ghtward shifl, the eguilthrtum quanttty
tnoreases and prce decneoses ufeross will efleord shlfl oguilitsrten quaniiy diceases el
prioe IneTeses:

Now. suppose die Lo some reason. (he markel supply curve shifls leftward (o
55, with the demtiand corve rematitng unchanged. as shown (n panel a). Becaitse
of the shult, at the prevatling price, g, there will be excess demand equal o grg in
the markel. Some consumers whe are unable to olitatn the good will be willing Lo
pay higher prices and the markel price tends o increase. The new equilibrium is
attained at potnt G where the supply curve 55, intersects the demand curve DD,
such that g, quantity will be bought and sold at price p,. Stmitlarly, when supply
curve shifts rightward, as shown in panel {b), &t n, there will be supply excess of
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gonds eqiial o q,q, . In response (o this excess supply. some ffrms will reduce
thetr price and the new equilibrium will be attained at F where the supply runc
S5, mntersects the demand curve DD, such that the new markel price 1s p, al
which g, quantity ts bought and sold, Nbuf:n the directions of change (n price and
quanitiyy are opposile wheneoer there ts a shifi i supply cune,

Now wilh this understanding, we can analyse the behaviour of equiltbrinm (

prive and gquantity when various aspects of the markel change. Here, we will
constder the effect of an Increase tn tnpul price and an Increase tn number of v 4 ‘l
(s on eguilibsium. 1 A

Let us constder a sitzatlon where all other things remaining cotstanl. there
is an herease i the price of an npul used ) the productton of a commodity. P e
This will tncrease the marginal cosl of production of the Drms ustng tits npul. " ? : )\.
Therefore, at each price. the market supply will be less than before. Henee, the [
supply curve shifts leftward. In the Figure 5.3(4). this 1s shown by a shuft in the ﬁ
supply curve from 55, 1055, But Uis increase In input price has nommpacton « 1
the demand of the consumers since 1t does nol depend on the 1nput prices : s .
directly. Therefore. the demand curve rematns unchanged. In Figure 5.3(a). this ( h%{
fs shown by the demand curve remaining unchanged nt DD As a resuli. ;“' \ i R e

compared to the old equilibrium. now the market price rises and quantily ot
produced decreases. p

—_— -
Let us diseuss the impact of an tncrease in the number of firms. Sinee & ‘1/'.’:"‘:"- ~n”
each price now more firms will supply the commodity. the supply curve shifis o -~ ¢ ‘:-C.Ii S
the right but # does not have any effect on the demand curve. This example can ¢ [
be tllustrated by Figure 5.2(b) where the supply curve shifts from SS, to 5SS, o T - iy
whereas the demand curve remains unchanged at DD, From the figure, we can i Pl "t | el

say that there will be & decrease in price of the mnunndlty and Inerease n the
quaniiy produced compareid Lo the initial stiuation.

Simultaneous Shifts of Demand and Supply

What huppens when both demand and supply curves shift simultaneously?
The simultaneous shifis can happen n four posstble ways:
1) Bath supply and demand curves shilt righiwards.
(1) Hoth supply and demand curves shifi lefiwards.
(1) Supply curve shills leftward and demand curve shitfts righitward.
() Supply curve shifis ghtward and demand curve shifts leftward.

The tmpact on equiltbrium price and quantity in all the four cases are
given in Table 5. 1. Each row of the lable describes the direction tn which the
equilibrium price and quantity will change for each possible combination of
the stmultaneous shilis in demand and supply curves. For instance, from the
second row of the Iable, we see that due to & nghiward shifi in both demand
and supply curves, the eguilibrium quantity Increases tnvarably but the
equitbrium price may efther icrease. decrease or rematn unchanged. The
actual directton i which the price will change will depend on the
magntinde of the shifis. Check this yourself by varying the magnttude
of shifis for this particular case.

In the first two cases which are shown mn the first two rows of the table, the
fmpact on equilibrium quaniity ts upambiguous but the equiltbrium price may
change, if at all. tn etther direction depending on the magnttides of shifis. In the
next two cases. shown m the last two rows of the lable, the effect on price 1s
unambiguous whereas effect on quantity depends on the magnitde of shifis in
the two curves,

N
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A\
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Table 5.1: Impact of Simultaneous Shifts on Equilibrdum

Shift i Demend | Shifl in Supply’ | Qi Price

Leltwnrd Lefiwnrd Pecreases May increase,
diivrease or
remitin - unchanged
Rightward Righiiwar inerenses May tnerense,
tevrease o
reniin vinchonged

Leftwird Rightward May fncrease, Drecreises
teoTease or
romnin anehmnged

Righbwired Lellwsard Muy increase. Increases
derrense or

momain ynechanged

Here we gtve disgrammaltic representations [or case (1) and case (1) o Figure
5.4 and leave the rest as exercises for Lhe readers.

Pyte Price
54
_x"’f
,_--""F—"' - B
F
-
f,"::-c:’,_ e
/’::.;— \l (i ]n)
_~ 3,
I ]
o ul (S LGB o it Chamtallry |
Fig. 5.4 .

Simultoneous Shifts in Demand and Supply. fnttafly, the equilthirtun 5 ot £ where
the demanid curpe TN, and suppiy curee S8, intersect o paned (a), foth the supply amd
e demmyenieed cumes .'ihm g ety mmumimm,led it €2 Pebsheer el berta i epazmbily).
Iy pransed (), the supply cunve shifis rghbwernd and demand curie shifts lefbeard leaving
quariity vnchoarged bl o looer squilibrtiom price.

In the Figure 5.4(a), It can be seen that doe (o nghiward shitiis m both demand
and supply curves. the equilibrium quantity increases whereas Lthe equilibriom
price remains unchanged. and tn Figure 5.4(b), eguilibrinm quantity remains
the same whereas price decreases due Lo a lelbward shifl n demiand curve and a
rightward shift in supply curve.

5.1.2 Market Equilibrium: Free Entry and Exit

In the last section. the markel eguilibrium was stadied under the assumption
that there 18 a fxed number of frms. In s section, we will study market
equilibrium when firms can enter and exit the market freely. Here. for simplicily.
we assune that all the innms in the markel are iWentical.

What 1s theimplication of the entry and et assumption? This assumplion
implies that mn equilibriom no firm earns supermormal profitor meurs loss by
rematning m production: m otherwords, the equilibrium price will be equal Lo
the mirtmum average cost of the firms:
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To see why WL 15 50, suppose, al the
prevalling markel price, each firm 1s
earning supernormal profil. The
possibility of earntng supemonmal profit
will atfracl some new [frms, As new
firms enter the market supply curve
shifts rightward. However. demand remains
unchanged. This causes market price (o fall. As
prices fall, supemormal profits are eventoally
wiped oul. AL this potnt, with all Arms in the
markel earming normal profit. no more fimms will
have meentive (o enter. Stmilarly, If the firms are
earming less (han normal profil at the prevailing
price, some firms will extt which will lead Lo an
merease in price, and with suffictent number of
frms. the profits of each frm will increase o
the level of nomual profit. AL this potnt, no more
firm will wamit 1o leave stiee they will be eaming ’
norml profit here. Thus, with free entry and

exit, each firm will alwayvs eam normal profit at Vrie for all S o =~
the prevalling market price, _ > -',f/_J:-: <
Recall from the previous chiapter thal the (trms will eam supernormal profit = C.[; -
s long as the price 1s greater than the mintmum average cost and al prices less L " I
than mirmun average cost, they will eam less than normal profit, Therefore, at Yaa. B T
prices greater thun the minimum average cost, new firms will enler and al prices « o L S m—
helow mintnium average cost, exisiing firms will start exiting. At the price level N —
exqpual to e mintmum average cost of the firms, each firm will eam nommal profit - il T/
so that no new Brm will be attracted (o enter the market. Also the edsting firms . - 57 ~\: 97
will not leave the market since they are nol Incurring any loss by producing at : :-/ - | K
ihis poinl. So, this price will prevatl tn the markedt. . "1
Therefore, free entry and exit of the firms tmply that the markel price will /"--“- 2
always be equal to the mimntmuum average cost, that 1s

p=min AC

From the above. 1t lollows
that the equiltbrium price will be
equal (e the mintmum average
cost of the firms. In equilibrium,
ihe gquaniiiy supplied will be |
determined by the market Pla
demand at that price so thal they i AL
are equal. Graphicaily. this is
shown in Flgure 5.5 where the
markei will be in eqguitthrum af
point E at which the demand 0 i Chauniils
curve DD infersects the p. =min | Pig. 5.5

b

(NI &

-
AC line suet:i :-.Ilzal the markei Priter Durarmbinfiivn adith o and I A
price is p, and the total quantity g wuh free entry amd extt i a perfeitly ———
demanded and supplied is oommpe{ltine marked. the equitthrium price s aluvys . ) -r.:: S
equal to g, ol Lo mtn AC and the eqtitbrium quantity f _— '
At p, = min AC each irm  determined ai the (frtersection of the markel ‘ ! ’
suppiies same amount of output, dlermaned earve D wellle thae prrice Bine p= miln AL : -.,\- N~
r l x]"-ﬂ___....-- -
"l Ll ."I-' " - h-__'-
“‘V . : (——— Q
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say (- Therefore, the equilibrium number of firms 10 the market ts equal Lo the
number of firms required (o supply g, outpul at g, each In tum supplying q,,
amotmlt al that price. [f we denote the equilibnum mumber of firms by n, then

4

= a,

To uwnderstamd the equilbriom price and gquantity detemmination more
clearty, lel us look at the following example.

EXAMPLE 5.2
Consider the example of a markel for wheat such that the demand curve for
wheal 1s gtven as bllows
g° =200 -p for 0= p<200
=10 for p > 200
Assume (hal the markel constsis of identlcal firms, The supply ourve of a4
single firm s given by
- =10+p forp=20
=0 for0=p<20
The free entry and exit of s would mean thal the irmswill never produce

below mintmum average cosl becanse otherwise: they will tncur loss from
production tn which case thewwill exit the market.

As we know, with free entry and exit, Uwe marke! will be in equitthriom at a
price winch equals the mintmum average cost of the firms. Therefore. the
equilibrinm price is

py=20

Al this price, market will supply that quantity which is equal (o the markel
demand. Therefore, from the demand curve, we gel the equilibrium quantity:

aq, = 200 - 20 =180

Also at p, =20, each firm supplics
= 10+ 20'= 30
Therefore, the equiltbrium number of firms is
3 fb

n, -m- =6
Thus, with free entry and exil. I_ht ﬁ:[ul]lhmmi price, gquantity and mumber of
flrms are Rs 20, 180 kg and G respectively.

Shifts in Demand

Let us examine the impacl of shift in demand on egquilibrium price and quantity
whien (e firms can freely enter and exit the markel. From the previois sectlon,
we know that free entry and exit of the Arms would imply that under all
clrrumslances cquulhnum price will be equal Lo the mintmum average cost of
the extsting firmes. Uneler this conditton, &ven tf the markel demand curve shifis
in either directton, al the new equilibrium, the market will supply the destred
quantity al the same price, '

In Flgure 5.6, DD, ts the market demamd cumve which Lells us how much
quantity will be demanded by the consumers al differenl prices and p, denoles
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the price which 1s equal (o the minimum average cost of the fimms. The milial —\S
equilibrivm is at point E where the demand curve DD, cuts the p,= minAC line
and the total guantity demanded and supplied 1s q,. Thn equilibirium number of
firmis 1s 1, In this stttation, s \ 0 o
Now suppose the demand curve shifis to the nght for some reason. AL p, » m—
there will be excess demand for the commodity. Some dissatisfied consumers ( f-"\'* -~

will be willing to pay higher price for the commodity, so the price tends Lo
rise, This gves rise to a possibility of earning supernormal profit which will & 7 : !
attrael new firms to (he market. The entry of these new firms will eventually ¥

wipe out the supernormal profit and the price will again reach p,. Now higher

quantity will be supplied al the same price. From the panel {a), we can see | .a“""- &
that the new demand curve DD, intersects the p, = minAC tne at potnt FSULJ!

that the new equilthbrium will be (p,. q,) where g, 1s greater than q, The new =

equilibrium number of firms n, 1s g‘rtaltﬂ‘ than n, because of the entry of new \ ) [

ftrms. Stmtlarly. for a leftward shtﬂ of the demand curve to DD, there will be -

,' lr* x%:f/—

NG CE

- 4 Fe
1l AL \ tun AL ' -
\ nn s
1, 1S oo,
— —— E’mr

& .'I = (A [ T L
i U Ean oy - 1 (eI
 Fig. 5.6 fai i

Shifts in Demaned. Initialhy, the demeand cume was DI, the equthbrium quantity and price
e o, and p, respecttocly. With rotiteiand <hift of the demond ciroe o 0D, os showen tn
prosree] feal, Uier exqutibeium gquanidty nereases and with lefiuand shiff ufﬂmdﬂ-nma::' CLVE D
U3, oo sshonom i pored (). the ettt quinrntily decreasses, I both e creses. (he equiltbrnom
prices remnizins unchoangesd at .

excess supply al the price p,. In response Lo Lhis excess supply. some ffrms.
which will be unable (o sell thelr destred quantity at p,, will wish to lower
thetr price, The price lends Lo decrease which will lead Lo the exil of some ol |
the existing firms and the price will again reach p,. Therefore, 1o the new
equilibrium, less quantity will be supplied which will be equal to the reduced
demand al that price. This s shown in panel (b) where due to the shitll of
demand curve from DD, to DD,. quaniity demanded and supplied will
decrease 1o g, whereas Lhu: price will remaln unchanged al p,. Here, the
equilibrium number of firms, r, 1s less than i, due o the exil of some existing
lirms. Thus, due (o a shifl in demand rightwnrds (lefiwards), the equiltbriam

quantity and number of firms will Increase (decrease) whereas the . H
equilibrium price will rematn unchanged. 2
Here, we should note that with free entry and exil, shift in demand has a | l 3
b

larger effecl on guanuty than 1 does with the fixed number of firms. Bul { "'H
unlike with fixed number of firms, here. we do nol have any effect on J [ _— p
equilibrium price at all. }_‘ \ N
R 'J'-\ A ‘-"_'-\—-___
e g h1: ::- Q

\.l 5=
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E_E.E APPLICATIONS

In this seciion. we 1y to undersiand how the supply-demand analysis can be

applted. [n particular, we look at two examples of government intervention in

the form of price control. Often. it becomes necessary for the government (o

regutlaie the prices of cerlain goods and services when their prices are efther (oo

high or (oo low in comparison to ihe

Rising High destred levels. We will analyse these

: issues within the ramework of perfect

competition o look at what impact

{bese remulaiions have on the market for
these goods.

5.2.1 Price Celling
it 15 ROl VERY UNCOIMMOen (O Come acToss
instances where governmenl fixes a
maximum allowable price for cerialn
goods. The government-tmposed upper
ltm# on the price of a good or service is
called price celling, I'ice celling 1s
generally imposed on necessary Hlems
Itke: wheat, rice, kerosene, sugar and 1l
is {ixed helow the markel-determined
_ price since al the markeli-determined
Price Caicher price some section of the populatton
will not be able to afford these goods.
Let us examine the effects of price cetling on markel equitbrium through the
example of markel for wheat.

Fluoure 5.7 shows: | he markel Pabies
supply curve SS and the markel |
demand curve DD for wheat.

The equilibrium price and - -
quantity of wheat are p* and . -

q* respeclvely. When ithe T
government fmposes price cetling Pl [N
at p which ts lower than the P = S

equilibrium price level, there will ’ a0
be an excess demand for wheat In
the markel al that price, The O

cansumers demand g kilograms — poo 50
of wheat whereas Lhe [irms

i, i &, [Juuniity

Eiffect of Price Celling in Whimat Marikor The
supply ¢ kllograms. cqutlthrium price and quaniity are p* and q°

Hence, though the intentigiof  Tespectively. Impostion of price cxfiing aip, goes
{he govermment was (o help the "o ewessdemand o the wheal market.
consumers, It conld end up creating shortage of wheat, How is the quantity of
wheat (q') then distributed among the consumers? One way of doing this ts to
distribute 1t (o everyone, (hroush # system of malloning, Rallon coupons are
tssuedd 1o the comsumers so thal no mdividusl can buy more than a certain amount
of wheat and this stipulated amount of whest 1s sold through mtion shops which
are also called fafr price shops.
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Summary

In general. price cefling accompanted by rattaning of the goods may have the
[ollowing adverse consequences on the consumers: (4) Each consumer has 1o
stand In long quenes to buy the good from ralion shops. [b) Sinee all consumers
will not be satisfied by the quaniity of the goods that they get from the fafr price

’
shop, some of them will be willing to pay lugher price for it This may result in <

the ereation of black market.

5.2.2 Price Floor
For cerlain goods and services, 3l Prive
in price below 4 partcutar level is
nol destrable and hence Lhe
government sels floors or
mitnimum prices for these soods //
and services. The government- B _
lower lmil on the price L,
thist may be clhiarged for a
particular good or service 1s called
price floor. Mosi well-known / \\
examples of imposition of price
Moor are agricultural price a $ . ¢ Doy
support programmes and the | pig 5.8
mitnirmm wage legisiation. == e
Thro an uliural . Effect of Price Floor on the Market for Goods.
ngh S:,gﬂ: price The market equilthriums ts at (p*. q*), fmpostiton of
supporlt  programme, Llhe floor af e o anidbscr .
government imposes a lower Lmil priee st PRI,

on the purchase price for some of

the agricultural goods and the floor s normally Sel al a level higher than the
market-delermined price for these goods. Stmtlarty, (hrough the minimum wage
legisiation. the government ensures thal the wage rate of the Iabourers does nol
fall below a pﬂrllnﬂnr l=vel and here agaln e mintoum wage rale Is set above
the equilibrium wage rate.

Figure 5.8 shows the markel supply and the markel demand curve for a
commoiiity on which price floor 15 mposerd. The markel equiltbrium here would
occur al price p* and quaniity g*. But when the government linposes a (loor higher
than the equilthrium price at p. the market demand 15 g whereas the finns want

to supply g, thereby leading to an-excess supply in the market equal to q,q; .

508

In the case ol agricultiral support. Lo prevenl price from [alling becanse ol

excess supply. government nesds to buy the surplus at the predetermined price.

* na perecily competitive markel, equibbrium occurs where marke!l demand
equals market supply.

*  The equiltbriinn price and quaniity are determined at the intersection of the
market demand and marked supply curves when there is fxed number of firms.

+  Each firm employs labour upto the potot where Lhe margtnal revenne product
of labour equals the wage rate.

« With supply curve rematning unchanged when demand curve shifis
righiward {leftward), the equilibriuvm quantily increases (decreases| and
equilthrium price increases (decreases) with fixed number of finms.
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With demand curve remalning unchanged when supply curve shilis
rightward (leftward). the equilibriom quanlity increases (decreases) and
equiltbrium price decreases (Increases) with fixed number of firms.

When both demand and supply curves shift in the same direction, the effect
an equilibrium quantity can be unambiguously delermined whereas Lhe
effect onequilthrium price depends on the magnitude of (he shitlls.

When demand and supply curves shifi in opposite directions, the effecl on
equilibrium price can be unambignously determined whereas the effect on
equilibrium quanuty depends on the magnitude of the shifts,

In a perfectly competitive market with tdentieal firms If the flrms can enter
and exil the markel freely. the equilthtum price ts always equal Lo minimum
average cost of the ffrms,

With free entry and extt, the shift tn demand has no tmpact on equiltbrium
price bul changes the equilibrium quantity and number of firms n the same
directon as the change in demand.

[n compartsen Lo a markel with fixed number of firms, the Impact of a st
n demand curve on eguillbrium quantity 1s more pronounced In a market
wilh free enbry and exiL

mpostiion of price celling below the equilibrium price leads 1o an excess demaned.
Impaostiion of price {loor above Lhe equittibrium price leads 1o an excess supply.

Equillbriam

Excess demand

Exress supply

Marginal revenue product of labour
Value of margtnal product of labour
Price-celling, Price lloor

10.

Explain market equilibrium.

2. When do we say there bs exeess demand for a comonediby ' Ue market?
3.
4. What will tusppeen 1 the ;rr'fr.'\: prevalling i the miarked is

When dowr any there by excress supply [of a commodity in the mocket?

W abowve the squilibrinm price?
(i) below: the equilibrinm . price?

. Explain how price is determined in o perfoctly competitive marke! with fixed

number of firms.

. Suppose the price at which cyuilibiium is at{nined m cxercise 5 is above 1he

minimm avernge coat of the fimms constituting the market. Now if we allow for
e eniry sl exit of frms, how will the morkel price adjust o 07

Al what level of price do the frms in a perfectly competitive markel supply

when free entry and exit s allowed o the market? How is equilibriom: quoniity
determined o soch g morket?

. How Is the cquilibriom mumber of firms determined in o market whiore ontry

anitl exil 18 permitted?

. How e equilibrium price and quantity affected when income of ihe consumoens:

(o) incresse? b)) derreases?

sy sapply dond denmoed ctrves, show lend on’ eseise in Uwe price ol shoes
affvets the price of o pmir of socks and the nomixT of pairs of secks bonghl o soid.
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11. How will & change in price of coffee aifect e egquilibrium price of (ea® Explain
the effeet on eguilibrivm guuntity alse Grough o dingram.

12. How do the equilibrium price und quantity of a commodity charngte when price
of input used in jts production chimnges? e e

18,11 thie price of a substiute(Y) of good X Increnscs, whal impact does I have an ™
the equilibrium price and quamntity of good X7 f"\_ .

11menclhclﬂn1ufﬂhﬂimmnmmunmnl*qtdlﬂmmwhmﬂmmmbm‘( & x"f Q

fl .

of firms m (b market s fxed with the sliiuation when entry-exii is permitied.

15. Explain through o dingram the effect of p nighiward shifi of both the demand
and supply curves on oquilibrivm ].lr.in: el guamiity.

16. How are the equilibrium price and quantity affceted when

{a) both demund and supply curves shifl in Uwe same direction?
(b)) demamd and supply curves shifl in oppesite directions?

17.In what respect do the supply and demand curves in the Inbour market differ
front those in tw goods market?

18. How is the optimal umount of Libour dotermined in g perfectly competitive marke?

18. How s the wpge rate dotermimed in o perfectly competitive iabpur morket?

20.(an you think of mny commodity on which price ceiling is imposed in Indin?
What may be the consoquence of price-ceiling?

2LA shif) in domnnd corve s o lrder effect on price and smatler efivet an
guamiily when the number of firms s fised compared (o the situation when
free entry and exdl s permitted. Explain,

22, Suppose the demand and supply eurve of commodily X in g perfeethy competitve
market are given by:

4= 700 - p
g* =500+ 3p for p=15
={fir 0=p=<15
Assumie Lind 'L markel consisis ﬁ.fkiu::th:ﬂ]ﬂnrmhhmjfylhumnm;butmui
ite markel supply of commodity X beimf zero il any price less than Rs 15,
Whit will be the cquilibrivm priee for this commiodity? AL equilibrium, wial
gquantity of X will be produced?

23. Considering (he sume demani) curve as n exerclse 22, now lel us allow for free
entry wnd exit of the frms producing commodity X Also nssume the mbrket
ronststs of identical firms. producing commodity X. Let the supply curve of o
single firm be explalmed a8

q",=8+3plor pz20
=0  fw0sp<cd0
() What s the significance ol p =202
{b) At what price will the market for X be fn equilibriut? State the reison far
FIHJI ST
(¢) Calenlate the equilibrium quantity and number of firms,
24, Suppose (he demand and supply curves of sait are fiven by
7= 1.000 - p = 00+ 2p
ta) Find the equilibirium prive and quantily.
[b) Now suppose thnt the price ol an fpat used (o produce sall hos inerensed
50 tml 1he new supply o ks
" =400 =2p
How docs the cquilibrivm price nnd quontity change? Does’ the change
conform (o your expecintion?
Ie] Suppose the government. hns imposed a tax of Rs 3 unlt of sale of salt.
How does it affect the equillbicum price and :p;unm}r;:
25. Sumﬂu: misrket determined renl for opariments ks too Nigh for commion people

If the government comes forwand 1o help theso sooking apartments on rent
by lmposing contral on 7ent, what mpssct will 1 bave an the merket for aparments?



Average cost Tolal cost per umit of ouipni.

Avornge fxed cost Totnl fxed cost per undt ol dutpoat.

Avesage produoct Outpul per unil of the variable npul.

Average revenue Totul revenme per imit of outpul.

Average varfuble cost Tolnl varable cost per unl of autpal.
Break-even polnt i3 the point on the supply move at which o frm
earns nermanl profil

Buodget Hne consisis-of nll bundles which gost exagtly equal o the
consumeT’s e,

Hudget sat is ihe coffection of ol bundies i the consumer can
by with her income aty the provaiiing morkel prices,

Constant retams to scale s o fopeny of produstion fimetion Gt
holds whon o poportiongl increase I all imputs resulis inoan inorense
i output by the s proportiorn.

Cost fnneilon Foroovwory vel of ourpot it shows (e minirmom cost
for the firme

Decreasing returns o scale s o preperly of pesdunotien (uneticn

thal halds when p proporiional inccease i all iopats esults io an
merease In oulpt by less than Whie propartion.

Demand curve is o graphical represonintion of the doemmnd . oo,
It gives the quantity demanded by the constimer at sach price,
Demand funetion A consumer's: demmnd fonction for o gond  gives
the amouand of the good thut the consumer chinoses ni different lovels
af W price when the other (hings romsin uneliangsd.

Duopoly is o muarket with jus) two firms

Egullilivism & a situstion wherd e plans of all consumers dd
Hrmua i Ue movrke! oEieh.

Excess demand if af o price muckel, diminnd excoeds mackel sapply,
iU b saaidd Lhal execss demonsd esdsts o the markel ol thol  prioe.
Exvess supply Il al 2 price markel, supply @& grenter thog moceei
tlemneld, AL s suid thol twie = exeess sapply in e morket ot st
P,

Firm's supply curve shews the levels of outpul thal g prafil-
muximdsing lrm will choose Lo prodduce ol different vilibes of (he
morkel price

Fizxed Imput An input which cannot be viried In the short run s
calletl o fixed inpul
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Income effect The clunge in the optimal quantity of a goxd when the punclusing
power changes conseyuent upunudmngrlnmu price of the good 5 clled the
ineoime effitcl

Increasing returns to scale |s o property of production function that hnlds when @
proportioial Inerease in all mpuls results in an increnss i oulpul by more than
the proporiiom.

Indiiference curve s (e locus of all points among which Lhe consumer is indilferent.
Inferior good A good for which Lhe demand decreases with increase in the income
of e cotsumer Is called an mieror good.

lsoquant is the sct of all possible combinations of the two tnputs Dt yield the
samie mEsEman possible level of ortpul )

uwuﬂmlfnm:radmﬂfwngmmmmemdhnﬁmm' ' P i!-
the consumet’s meame. the consumer’s demand for thit good must be Inversely ;\

related (o Lhe price of e good.
Law of diminishing marginnl prodoct [ we keep increasing te rmployment of sm
input with other fuputs fixed then eventually a point will be reached after which the
mrginal product of thal npud will stard sl

Law of varfable proportions The maminal product of a ficlor Tput mitkdly rises
wilh ji= employment kevel when the kevel of employment of the input s low, Hul after,
resching o ceriain beved of empligmenl. 1L starts Talling.

Lomg run refers 1o a Ume period in which all ﬁrmm of production can
be varied

Marginal cost Change in tota) cost per untt of cliang@ In outpol,

Margiaal product Change tn output per unil of ghange m ihe input when all othier
Inpuls are held constant. _

Marginal revenue Clumge in totnl revenue for unit chomg in sale of output
Murginal revenve prodact{MRP) of a factor Marginnl Reventic times Marginnl
Product of the foctor,

Murket supply curve shows e output levels Lhal froes i the morket produce i
agirepsle correspanding to different values of the markel price

Monopollstle competition st markel structure where there exit o very barge
namiber of scllers selling diffetontialed bul substitutable products.

Monopoly A marke! structune iy which there s single selies and there are sufficient
resiritinns (o prevent any other seller from entering (He kot

Monotonle preferences A consmmers: pﬂ:&ﬁ:m«m are momolonte if and snly if
between any two bundles, the consumer préfers the bundle which has more of ol
knﬂ:umuﬂhcgondsundmlmsuﬂhcuhergmimmmpmdmmrunhuhmuﬂn
Normal good A good for which the demand increases with tnerease in the income of
the consuimer 1S called o normal gobd.

Normal profit The profitdevel tet i fust enough to cover e expliedt costs and
apportunity evst= of the firm s called the nomal profil

Oligopoly A morket conststing of more than one (but fow) sellers s called a aligopoly.
Opportunity cost of smme activity s e goin foregone froem the second best activity.
Perfect competition A murkel environment wherein (1) oll firms in the morket
produce the same good and (i) buyvers and sellers wre price takers.

Price celling The government- imposed upper limil on the price of 4 goed or serviee
B called priee cciling.

Price elustlelty of demand for a good is defined as the percentage change in
demand for the good divided by the pereentage ehange In lis price.

T
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Price elasticity of supply i the pereentyle chiange in quantity supplicd due to
one per cent change in e morkel price of (e good.

Price Ooor The governmend-imposed Jower lmit on the prive that may be changed
for an particulor good or serviee I8 calleel price oar.

Price line s o horizniad strgght Noe that shows (e Teltionship betvoon market
price and @ fimm's output bevel.

Production function shows the maximum quantity of ontput that can be producesd
by using different combinations of e lnputs,

Profit is the differcice between o firm's (odal rovenne nnd #s-tolal cost of pmduction,
Bhort mun refers (0o time period o whiich some futoms of production carmol be
viried:

Shut do=a point [u the short nm, UL & e minimom point of AVC curvie and in the
fong Tun, 1 is the mimimomm point of LRAC carve:

Bubsiitution effect The chonge in the aplmal quiandly of o goorl when s price
changes nnd the consumier’s Ineome ks ndjusted =0 thnit shie con jost by the bomidle
thuit she wos buving before the price clmnge s called the substitation’ effrct.
Super-normal profit Profil that o firm coms over and above the siormnl profil is
calfed e supor-mormal profic. '

Total cost s the sum of tola] fixed cost and total vargable cost.

Total Axed cost The cost that a fivm meurs (o employ fixedd tm:u:ln i el e total
fixrad endt,

Total physics! product Same as the tothl product.

Total product I we vary o single it keeping all other inpois constnnt: then for
different levels of employment of that inpuat we get different levels of output from the
production fonction. This reldionship betwesn We variable foput and output is
refermod 1o s lotal product.

Total return Sume us e botal prsduect.

Total revenue is eqund 1o the morket price of the yood multipicd by the qoomitity of
the good sold by a-firme.

Total revenue curve shows Ihe rolationship botween limos total revenue o finm's
omatput Jovel

Total variable cost The cost ol @ frm oo o omplos sariable inpots s called
the total varable cost

Valuz of marginal prodact [VMP) of a fclor Price Umes Marginal Product of
the lactor:

Varlable input An inpul the amounl of which ean be voried



