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Drawbacks of CES model and
Introduction



I Drawbacks of CES model

0 Preferences lack
flexibility.

& Prices and markups are not affected by firm entry and market size.

(V] There is no scale effect, that is, the size of firms is independent of the
number of consumers.

o Firms’price and size are independent from the geographical distribution of
demand.
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I Introduction

> preferences: additively separable across varieties

> relative love for variety, the elasticity of the marginal ut|I|ty“**“* ru(x)

G

» The market outcome depends on how the relative love of variety varies with
the consumption level

Three extensions

> Multisector economy: a differentiated good X , a homogeneous
good Y

> Heterogeneous firms: variable cost functions V (q,0 )

> Nonadditive preferences such as quadratic and translog
(homogeneous firms and constant marginal costs)
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The model



I Demand

@ N N
mag:HE u(x;)di such that fp,-.r,-a‘f:E,
XiZ 0 0
© pilx;) =u(x;)/A,
N
( fx,-u’(x[-}df
0

A=

E |




RLV




I Supply

u(q:/L)
A

ngﬂr(qf)m’?(q;-)— C(qi) = qi—Vi(q;) — F.

w(g/L)+ (q;/LYu"(q:;/L) = AV'(q,),

12— ru(qi/L)]r(qi/L) — [1 = ru(qi/L)|rc(g)) >0 forall g; > 0,



FEE

Er(X) = Ec(LX),
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The Market Outcome



I 3.1 Existence and Uniqueness of a FEE

1. Existence
ER(Q‘_I) — E{j(L.’f)

0 <ec(0) <egr(0) <oo, egr(oo)<ec(oo)

2. Uniqueness

p= V(o) = g - Vi) = F

2 —ri(a/L)]r(q:/L) — 1 = ru(q;/L)]re(g:) > 0




I 3.1 Existence and Uniqueness of a FEE

* PROPOSITION 1

If the above two conditions hold, then a unique FEE exists.

Furthermore, the FEE satisfies the conditions:

er(Z) = ec(LE)
M =r, (%)
g=Lx

¥ = EL/C(@)




I 3.2 Market Size

L increases (L,—L,)
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FIGURE 1.——Impact of L on the FEE under increasing RLV.



I 3.2 Market Size

Consumption per capita

— < ()

=]

dL decline in consumption.

=~

dx An increasing RLV leads to a mild

Output

150
dL



I 3.2 Market Size

Markup and Price
_ dM
ﬁr{f = ’?"u(ﬂ_?) E < 0’
L4 C'(q) dp
5 — p
P = — s
1 — “.-"u():I? dL <0
Number of Varieties
_ EL dN
N=—— =250

C(q) dL



I 3.2 Market Size
* PROPERSITION 2

The properties of the market outcome are determined by the
variety-loving attitude of consumers and not by the
production conditions.

Elasticity r (%) =0 r (%) =0 r(x) <0

PHﬂEﬁ(L} g‘ﬁ <0 Eﬁ:l] ﬂ*igﬁ.
Diversity N(L) O<&y<l Ey=1 1<&

Consumption X(L) —-1<& <0 E&E=-1 & <1
OQutput g(L) 0<& <1 E;=0 E; <0
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Derivation under CES



I Derivation under CES

ADD RELATED TITLE WORDS

The CES utility function:
xH
u(x) = " (p<landp =+ 0)

u'(x)=xP1,u"(x) = (p — 1)xP2

Under the CES, the refative love for variety (RLY):

xu’ (x) x-(p—1)xP2
r(x) =— u' (%) = vp—1 =1-p




I Derivation under CES

ADD RELATED TITLE WORDS

R = pg = Lxui(x]
ﬁ ~ L(u'(x) 4+ xu'(x))
dx A
The elasticity of R (x): )
x dR uw'(x)+ xu'" (x xu' (x
BT Rux ( )u.-l“_(xj [: }= o u’{i)j =1-n)

Under the CES:
gg=1-nx)=1-(1-p)=p

xdu x-xP1
Cudx xP
i
£R = &y

£y

=p



Derivation under CES
ADD RELATED TITLE WORDS

In the CES case:

Elasticity FlE) =0 nAE =0 r(x)<0
Price p(L) £, <0 £=0 0<&
Diversity N(L) 0=€y<1 Ex=1 1 <&y
Cﬂnsumptiﬂn,i(L} ~1<& <0 &£=-1 £ = —1
Output g(L) 0<€<1 &=0 £<0

@ =1-p=rx) =0



I Derivation under CES

ADD RELATED TITLE WORDS

G=L%
dﬁ___l_Ldf__ 1 Ldx (14
aL = Ll =r( 1z ) = x(1 +exp)

when ﬂ}ﬂ’_l < ez <0

when £ > 0,65 <1

In the CES case, z—i = 0 and thus:

€x/L = -1



I Derivation under CES

ADD RELATED TITLE WORDS

p- @
1 _T:H'[E)
In the CES case, 1, (x) =1 —p, g = 0 and thus:
Y
p= @
P
dP _ C"(q)dqg
dl.  p dL

_LdP_LC"(q)dq _

PEFAL . @ dl "




I Derivation under CES

ADD RELATED TITLE WORDS

N — LE

- C(@)
AN E  LEC'(g)dg
di. €(@ C(q)? dL

L dN C@(E LEG’@{?@) LC'(q)dq
&y = = =1-

TNdL T E \C(@ C(g)? dL C(q) dL

In the CES case, i—i = 0 and thus:
Ey = 1



ADD RELATED TITLE WORDS

I Derivation under CES

The CES is the only function for which
entry does not impact the equilibrium

price.
Under the CES, equilibrium size of

firms is independent of the market

size.
Under the CES, individual welfare

always increases with market size.
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EXTENSIONS



I EXTENSIONS
INTRODUCTION

Multisector Economy Nonadditive Preferences

a two-sector economy the utility function is nonadditive

Heterogeneous Firms

firms with different cost



I EXTENSIONS

Multlsector Economy

- . N
Utility function max U (X, y) — U [j u(x,)di, Y]
XY 0

Budget Constraint

Choosing the unit of the homogeneous good for

) . N
the marginal productivity of labor to be equal to 1 ]
| p.xd +Y =E+Y =1
and choosing the homogeneous good as the 0 P

numéraire, the equilibrium wageis equalto 1. E is

endogenous



EXTENSIONS

Multlsector Economy

Forany given E

Symmetry

The question is

transformed into

N
max j u(x,)di

x;=20 #0

N
S.1. j p.x.di =E
0

E
v(p, N, E) = Nu(—)
Np

max Ulv(p, E, n),1—E]
E



I EXTENSIONS

Multlsector Economy

For sufficient conditions, utilities U

N.GE
E ON

E
<1

— <1
Op

and u yield an expenditure function 0<

P
E

E(p,N) that satisfies the properties

It is proved that the equilibrium
mass of varieties increases with L
when the three inequilities above
hold.



I EXTENSIONS

Heterogeneous Firms

The firm's cost function is given by V(q,0) and V(q,0) is strictly
increasing in 8 for all g>0. The parameter 6 is distributed

according to the continuous density y(B) defined on [0,00)

Spence-Mirrlees condition implies that lower 6 leads to greater

output, lower price and higher profit.

: Firms face the same inverse demand function py(x,) = u'(xg)/A.
o

Mo=r(x9)=1/0(x0)



I EXTENSIONS

Heterogeneous Firms

7[0( & A L )Emax{UI(q/L)

g=0

qg—V(q. O)}

Cut-off efficiency index

76 4L )= F =0

0 The free entry condition can be written as

Air)
[ 1764 1) - F1do-F, =0




I EXTENSIONS

Heterogeneous Firms

0 The partial derivative of i * with respect to L

oz, o df Oz dA
+ + =

0

oL 0¢ d. 04 dL

Transform

0

. r(q;/L)— &
/ ) oV( 9)
ol

[T, (/L) =1,(a, 1 LIR(O N8




I EXTENSIONS

Heterogeneous Firms

. r(;;,/L)—é‘z
’ 2. ov( B)
0l

[1r,(a510) =1, (q,/ IR 1 O)aO



EXTENSIONS

Nonadditive Preferences

subutility function

utility gained from
consuming X;

inverse demand
function

linear U and Lagrange
multiplier equals 1

price-increasing
regime

X+cC



I EXTENSIONS

Nonadditive Preferences

L
translog expenditure  d(p; A, ,L)y=—(A,__ —/fIn p)
demand for function P,
variety | constant absolute [
risk-aversion function d(p;A_. . L)y=—(A_, —/fIn p)
P,
translog expenditure IRY .
equlibrium  function /b)( p—c) /p=cf/L

price ‘constantabsolute

risk-aversion function ,5( p — 0)2 /p=TF/L

the market outcome under the nonadditive translog
result behaves like

the market outcome under the additive CARA utility



