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@ Differentiated products: reflecting a “taste for variety”
o Hotelling approach (used by Helpman, JIE 1981): each consumer has
an “ideal type" - difficult!
o Dixit-Stiglitz (AER 1977) approach is now standard
e Both approaches have identical implications for positive questions (but
not for normative ones)
@ Increasing returns (due to fixed costs perhaps)
o Otherwise, every conceivable variety could always be produced, in tiny
amounts
© Free Entry = No long-run profits
@ No strategic behaviour: Firms ignore their interdependence when
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@ Firms take income and the industry

price index as given: P
pi = Ay; 17 (1)
c—=1 1
where: A=P 7 [0 (2) b
@ Hence their total and marginal MR

revenue curves are (suppressing i):

TR = Ay“s (3)

-1
MR = OTAy_l/‘T —6p (4)
@ So the demand and MR curves are
iso-elastic, with the latter a

fraction 6 of the former.

J.P. Neary (University of Oxford) Monopolistic Competition March 13, 2012 6 /26



Monopolistic Competition with CES Preferences = Average and Marginal Cost

Average and Marginal Cost

@ Homotheticity: Production uses a
composite input, at unit cost 1 P

o More on this later

@ Overheads require f units;

production ¢ units per unit output AC
o TC="f+cy ’ Me
@ Hence: MC = ¢ y
- f
e AC=c+ %

o A rectangular hyperbola
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Firm Equilibrium

@ Profit Maximization:
e MC=MR = c=0p ie,p=§=;55¢C
@ p independent of A, f
e p depends only on ¢ (positively) and o = ﬁ (negatively)

o Alternatively: £ = % =2

@ The price-cost margin is decreasing in ¢ and depends on nothing else
© Free Entry:

e AC=AR = c+f/y=p

o +tMC=MR = c+f/y=c/0 = y=(c-1)
e Firm output depends only on o, f, ¢
@ Industry output adjusts to demand shocks via changes in n only
o In equilibrium: p = Ay~ 1/ = A= pyl/c
@ i.e., Equilibrium A is also independent of P, /, and therefore n

al=
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The Chamberlin Tangency Solution: Figure

c/o

(o-1)flc y
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Technical Digression: Relative Curvature of AC and p

@ Proof that AC curve must be more convex than demand curve:

o Unit-free measure of convexity of y = f(x): r = —%ﬂ
o Convexity of AC curve (or any rectangular hyperbola):
o AC=c+l = AC=-% - AC"=3 = r=2
o Convexity of iso-elastic demand curve:
o p=Ay s = p= Ay’%l:—%ﬁ
° N p, o 0-+1A 20+1 _ 0.0.:[}/7’32
o = r= 2t € (1,2) provided o € (1, inf) QED

@ This is consistent with:

o Taste for diversity: Holds if and only if o > 1
e Second-order condition for any functional form:

om=(p-ACy - ' = (p—AC) +(p' — AC')y

° = =2(p' — AC) + (p" — AC")y
o = 7' <OIFF - < -Xg
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The Role(s) of o

e High o
o Different varieties are close substitutes for each other
o (preference for diversity is not so strong)
e p close to ¢ : so p and MR curves are flat and close together
o y large: economies of scale are highly exploited
o Fewer varieties, higher output of each

o Low 0
o Different varieties are less close substitutes
o (greater preference for diversity)
@ p>>c: sopand MR curves are steep and far apart
e y small: economies of scale are not highly exploited
o More varieties, lower output of each
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Equilibrium Anomalies

@ Strong properties of CES equilibrium:

H H . P _
@ Price-cost margin depends only on 02 £ = % .
@ Output y depends only on ¢, fand 0: y = (0 —1)%

© All adjustment to other exogenous changes is via changes in n

@ How to avoid these implausible properties?
@ Assume more than one factor with non-homothetic costs:
o Lawrence-Spiller (1983), Flam-Helpman (1987), Forslid-Ottaviano
(2003)
TC=rf+wy = yz((f—l)ii (5)
wc
@ Assume heterogeneous firms: Melitz (2003)
@ Infra-marginal firms make positive profits, so tangency condition does
not hold
© Relax CES assumption: Avoids all 3!
o Krugman (1979), Melitz-Ottaviano (2008), Zhelobodko-Kokovin-
Parenti-Thisse (2011)
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Plan of Lectures

© One-Sector Model with General Preferences
@ Additive Separability

The Elasticity of Demand

@ Firm and Industry Equilibrium

@ Firm and Industry Equilibrium: Figure

@ Labour-Market Equilibrium

@ Firm, Industry and Labour-Market Equilibrium: Figure

@ Effects of Globalisation

°

°

°

°

Effects of Globalisation: Figure

Effects of Globalisation (cont.)

Effects of Globalisation (cont.)

Specialising Additive Separability to CES
@ The CES Special Case: Figure
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Additive Separability

@ Krugman JIE 1979: General additively separable preferences:
e Probably the simplest possible fully-specified GE model in which
intra-industry trade could be rigorously demonstrated.

@ Suppose: k identical countries, n goods produced per country in

equilibrium.
e So: total number of varieties available in free trade is N = kn.

@ In each country there are L households, each of whom supplies a unit
of labour (the only factor of production) and maximizes:

o u= % v (x) v (xj) >0, v (x;) <0.
=1

1
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Additive Separability

@ Krugman JIE 1979: General additively separable preferences:
e Probably the simplest possible fully-specified GE model in which
intra-industry trade could be rigorously demonstrated.
@ Suppose: k identical countries, n goods produced per country in
equilibrium.
e So: total number of varieties available in free trade is N = kn.
@ In each country there are L households, each of whom supplies a unit
of labour (the only factor of production) and maximizes:
o u= -%1 v (x) v (x;) >0, v''(x)<0.
i=
@ This leads to individual demand curves in implicit form: v/ (x;) = Ap;.
e Here A is the individual household’s marginal utility of income, which
depends on their income and on the prices of other goods.
o However, provided N is large, each firm rationally takes A as fixed.

e Echoing Chamberlin, the demand curve a firm perceives for its own
product depends on its price only.
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The Elasticity of Demand

@ Total quantity demanded comes from all households in all countries,
so market-clearing condition for the output of each firm is:

Goods-Market Equilibrium:  y = kLx (6)

o With identical consumers, perceived elasticity of demand facing firm i,
%%' depends only on consumption of an individual household x;.
! 1
o Differentiating the demand function, this elasticity can be written as
v'(x;)
e (x;)

- V)X
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o Differentiating the demand function, this elasticity can be written as
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The Elasticity of Demand

@ Total quantity demanded comes from all households in all countries,
so market-clearing condition for the output of each firm is:

Goods-Market Equilibrium:  y = kLx (6)

o With identical consumers, perceived elasticity of demand facing firm i,

%g—%{, depends only on consumption of an individual household x;.
1 1

o Differentiating the demand function, this elasticity can be written as

£ (x) =~y

o Following Krugman, assume ¢ (x;) is decreasing in consumption:
ds(X‘) <0.

° |e h|gher consumption, or, equivalently, a lower price, makes
households less responsive to price.
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@ Each firm maximizes profits by setting its marginal revenue given A
equal to its marginal cost ¢ = aw.
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Firm and Industry Equilibrium

@ Each firm maximizes profits by setting its marginal revenue given A
equal to its marginal cost ¢ = aw.
o Writing FOC in terms of the perceived elasticity of demand € (x), and
dropping firm subscripts because of symmetry assumption, gives:

Profit Maximization (MR=MC): 2 = E(e()x)la (7)
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o Recalling that & (x) is decreasing in consumption, this implies that
higher levels of consumption allow firms to charge higher prices.
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o Recalling that & (x) is decreasing in consumption, this implies that
higher levels of consumption allow firms to charge higher prices.
e Hence (7) is represented, for given values of k and L, by the
upward-sloping locus MR=MC in the upper panel of Figure 1.
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Firm and Industry Equilibrium

@ Each firm maximizes profits by setting its marginal revenue given A
equal to its marginal cost ¢ = aw.
o Writing FOC in terms of the perceived elasticity of demand € (x), and
dropping firm subscripts because of symmetry assumption, gives:

Profit Maximization (MR=MC): 2 = X . ()
wooe(x)—1
o Recalling that & (x) is decreasing in consumption, this implies that
higher levels of consumption allow firms to charge higher prices.
e Hence (7) is represented, for given values of k and L, by the
upward-sloping locus MR=MC in the upper panel of Figure 1.
o N.B. Krugman: {p/w, x} space rather than {p/w, y} space as here.

@ Second equilibrium condition in each sector: Profits are driven to zero:

f
Free Entry (p=AC): % = " +a (8)

e This implies a downward-sloping relationship between y and p/w.
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Labour-Market Equilibrium

@ Each country’s labour supply L must equal the demand from all
domestic firms:

Labour-Market Equilibrium (LME): L= n(f + ay) (9)
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@ Each country’s labour supply L must equal the demand from all
domestic firms:

Labour-Market Equilibrium (LME): L= n(f + ay) (9)

@ This equation implies a negative relationship between equilibrium firm
size y and the number of firms n, as illustrated in the lower panel of
Figure 1.
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Labour-Market Equilibrium

@ Each country’s labour supply L must equal the demand from all
domestic firms:

Labour-Market Equilibrium (LME): L= n(f + ay) (9)

@ This equation implies a negative relationship between equilibrium firm
size y and the number of firms n, as illustrated in the lower panel of
Figure 1.

@ The full model then consists of the four equations (6), (7), (8), and
(9), in four unknowns: p/w, x, y and n.
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One-Sector Model with General Preferences Effects of Globalisation

Increase in the Number of Countries

@ Increase in k, representing the addition of more identical countries.
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Increase in the Number of Countries

@ Increase in k, representing the addition of more identical countries.

e Equations (8) and (9), unaffected; only direct effect is to disrupt
goods-market equilibrium (6).

@ World demand rises, so every firm must increase output by an equal
amount if firms are to continue maximizing profits at the same prices.

@ Thus the MR=MC (7) curve shifts to the right.

@ If prices did not change, as at E, firms would now earn positive
profits.

@ Hence, prices must fall and the new equilibrium must be at point B.
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One-Sector Model with General Preferences  Effects of Globalisation (cont.)

Effects of Globalisation (cont.)

@ Firms move down their AC curves, producing more at lower costs,
with benefits passed on to consumers in the form of lower prices.

J.P. Neary (University of Oxford) Monopolistic Competition March 13, 2012 23 /26



One-Sector Model with General Preferences  Effects of Globalisation (cont.)

Effects of Globalisation (cont.)

@ Firms move down their AC curves, producing more at lower costs,
with benefits passed on to consumers in the form of lower prices.

o Totally differentiating (7) gives p = E;%X; E, = —ﬁﬁdf};) >0

is the elasticity of the mark-up with respect to consumption.
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with benefits passed on to consumers in the form of lower prices.

o Totally differentiating (7) gives p = E;%X; E, = —ﬁﬁdf};) >0

is the elasticity of the mark-up with respect to consumption.
e Totally differentiating (8) gives p = —6¢y, where 0f = ﬁ is the
share of fixed costs in total costs.
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Effects of Globalisation (cont.)

@ Firms move down their AC curves, producing more at lower costs,
with benefits passed on to consumers in the form of lower prices.

o Totally differentiating (7) gives p = E;%X; E, = = =i o >0
is the elasticity of the mark-up with respect to consumption.

e Totally differentiating (8) gives p = —6¢y, where 0f = ﬁ is the
share of fixed costs in total costs.

o Finally, (6) implies that % = y — k.

. N E. 1 E.f0f 7
SoIV|ng:y:T+”f,fk>O = E+9k<0 and p Ey’jr(’;fk<0.
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Effects of Globalisation (cont.)

@ Firms move down their AC curves, producing more at lower costs,
with benefits passed on to consumers in the form of lower prices.

o Totally differentiating (7) gives p = E;%X; E, = = =i o >0
is the elasticity of the mark-up with respect to consumption.

e Totally differentiating (8) gives p = —6¢y, where 0f = ﬁ is the
share of fixed costs in total costs.

o Finally, (6) implies that % = y — k.

o Solving: j = g gk >0, x = — gy k < 0,and p= — 17k < 0.

@ So firm output rises but per capita consumption and price of each
variety fall.
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Effects of Globalisation (cont.)

@ Firms move down their AC curves, producing more at lower costs,
with benefits passed on to consumers in the form of lower prices.

o Totally differentiating (7) gives p = E;X; E;, = = =i o >0
is the elasticity of the mark-up with respect to consumption.

e Totally differentiating (8) gives p = —6¢y, where 0f = ﬁ is the
share of fixed costs in total costs.

o Finally, (6) implies that % = y — k.

o Solving: j = g gk >0, x = — gy k < 0,and p= — 17k < 0.

@ So firm output rises but per capita consumption and price of each
variety fall.
o Competition effect (in home market) offset by market-size effect
(expansion of world demand).
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Effects of Globalisation (cont.)

@ Because of the aggregate resource constraint, the lower panel of the
figure shows that an increase in firm output can only come about if
the number of domestic firms falls.
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Effects of Globalisation (cont.)

@ Because of the aggregate resource constraint, the lower panel of the
figure shows that an increase in firm output can only come about if
the number of domestic firms falls.

o The proportional change in the number of domestic firms (which is also
the change in the number of domestically-produced varieties) is:
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Effects of Globalisation (cont.)

@ Because of the aggregate resource constraint, the lower panel of the
figure shows that an increase in firm output can only come about if
the number of domestic firms falls.

o The proportional change in the number of domestic firms (which is also
the change in the number of domestically-produced varieties) is:

E;t(l_ef) T

@ However, the total number of varieties produced in the world rises, so
onsumers benefit from an increase in diversity as well as a fall in
prices.
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Effects of Globalisation (cont.)

@ Because of the aggregate resource constraint, the lower panel of the
figure shows that an increase in firm output can only come about if
the number of domestic firms falls.

o The proportional change in the number of domestic firms (which is also
the change in the number of domestically-produced varieties) is:
E,(1—6¢) 7

_ Eu27Yr)

E, 0 k < 0.

@ However, the total number of varieties produced in the world rises, so

onsumers benefit from an increase in diversity as well as a fall in

ﬁ:

prices.
e The change in the total number of active firms in the world is:
Y N (1+Ey)9f'\
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Effects of Globalisation (cont.)

@ Because of the aggregate resource constraint, the lower panel of the
figure shows that an increase in firm output can only come about if
the number of domestic firms falls.

o The proportional change in the number of domestic firms (which is also
the change in the number of domestically-produced varieties) is:
E,(1—6¢) 7
_ Eu27Yr)
E, 0 k < 0.
@ However, the total number of varieties produced in the world rises, so
onsumers benefit from an increase in diversity as well as a fall in

ﬁ:

prices.
e The change in the total number of active firms in the world is:
Y N (1+Ey)9f'\

@ Finally, because consumers demand all varieties, there is an increase
in trade, all of which is intra-industry.
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Specialising Additive Separability to CES

1
[2

@ Now: special CES case: u = <.le?> ,0< 60 =21 <1, 0 fixed.
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@ Now: special CES case: u = <.Z x,9) ,0< 60 =21 <1, 0 fixed.

i=1
o MR = MC locus (7) is horizontal, and is unaffected by changes in k.
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o = Profit maximization fixes price-cost margin: =~ = -=5.

o Free entry fixes the size of each firm as a function only of & and the
ratio of fixed to variable costs: from (7) and (8), y = (0 — 1) 5
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Free entry fixes the size of each firm as a function only of o and the
ratio of fixed to variable costs: from (7) and (8), y = (¢ — 1) £ 2
o Increase in k: initial equilibrium in Figure 1 is unaffected [E, = 0]:
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MR = MC locus (7) is horizontal, and is unaffected by changes in k.
= Profit maximization fixes price-cost margin: ﬁ = %
Free entry fixes the size of each firm as a function only of o and the
ratio of fixed to variable costs: from (7) and (8), y = (¢ — 1) £ 2
Increase in k: initial equilibrium in Figure 1 is unaffected [E, = 0]:

No change at all in price-cost margins, scale of production, or n.
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ratio of fixed to variable costs: from (7) and (8), y = (¢ — 1) £ 2

o Increase in k: initial equilibrium in Figure 1 is unaffected [E, = 0]:

e No change at all in price-cost margins, scale of production, or n.

@ Only the destination of home output changes, with a larger share
exported in exchange for more imports, leading to a greater range of

varieties, and thus higher utility, for domestic consumers.
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o Increase in k: initial equilibrium in Figure 1 is unaffected [E, = 0]:

e No change at all in price-cost margins, scale of production, or n.

@ Only the destination of home output changes, with a larger share
exported in exchange for more imports, leading to a greater range of
varieties, and thus higher utility, for domestic consumers.

e The fact that even n does not change is an artefact of the particular
shock (rise in k); e.g., a rise in population of each country, L, shifts
LME upwards, so inducing entry of more firms.
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@ Now: special CES case: u = <.Z x,9> ,0< 60 =21 <1, 0 fixed.

i=1

o MR = MC locus (7) is horizontal, and is unaffected by changes in k.

e = Profit maximization fixes price-cost margin: ﬁ =5

o Free entry fixes the size of each firm as a function only of & and the
ratio of fixed to variable costs: from (7) and (8), y = (¢ — 1) £ 2

o Increase in k: initial equilibrium in Figure 1 is unaffected [E, = 0]:

e No change at all in price-cost margins, scale of production, or n.

@ Only the destination of home output changes, with a larger share
exported in exchange for more imports, leading to a greater range of
varieties, and thus higher utility, for domestic consumers.

o The fact that even n does not change is an artefact of the particular
shock (rise in k); e.g., a rise in population of each country, L, shifts
LME upwards, so inducing entry of more firms.

o Still: most shocks leave firm scale unaffected, with adjustment in

domestic production coming via changes in the number of firms.
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Specialising Additive Separability to CES
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[2

@ Now: special CES case: u = <.Z x,9> ,0< 60 =21 <1, 0 fixed.

i=1
o MR = MC locus (7) is horizontal, and is unaffected by changes in k.
P _ O

o = Profit maximization fixes price-cost margin: =~ = -=5.

o Free entry fixes the size of each firm as a function only of & and the
ratio of fixed to variable costs: from (7) and (8), y = (¢ — 1) £ 2

o Increase in k: initial equilibrium in Figure 1 is unaffected [E, = 0]:

e No change at all in price-cost margins, scale of production, or n.

@ Only the destination of home output changes, with a larger share
exported in exchange for more imports, leading to a greater range of
varieties, and thus higher utility, for domestic consumers.

o The fact that even n does not change is an artefact of the particular
shock (rise in k); e.g., a rise in population of each country, L, shifts
LME upwards, so inducing entry of more firms.

o Still: most shocks leave firm scale unaffected, with adjustment in
domestic production coming via changes in the number of firms.

o CES special case de-emphasizes the implications of increasing returns;

concentrates attention on the range of varieties available to consumers:
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