Econ 871: Lecture Notes, Part 6

Lukasz Drozd



Reading

e Bernard, Eaton, Jensen and Kortum (2003)



BEJK (2003)

e Build on Eaton and Kortum (2002)

e Introduce imperfect competition and get
— firm level heterogeneity in measured productivity (~profitability)
— not all firms export, and those which do, still sell mostly at home

e Alternative to Melitz, with the feature of ‘head-to-head’ competition
within the same variety



Firm Level Evidence

e Document characteristics of an ‘exporting plant’ (relative to ‘non-

exporting plant’)

e Data from 1992 US Census of Manufactures: 200,000 plants in the

sample

e See figures in the paper



Exporter Facts

e Very few plants report exporting anything — about 21%

e Those that do, still sell mostly at home — 2/3 of plants in the sample
export less than 10% of their total output

e Exporting firms are on average larger (ship 5.6 more output), and more
productive (more profitable)

— productivity measured by value added to total payroll bill of pro-
duction workers (controlling for capital /skill intensity of the plant)



Formalization

e World comprised of N countries

e Continuum of goods and Dixit-Stiglitz preferences

U=u(C)

where

g

C = [/01 q(w)aT_ldw] -

e Exogenous endowment of labor L



Standard Dixit-Stiglitz Demand

e Expenditures on good 3 in country n given by

2n(7) = Xn (Pn(j)>1_0)

Pn

where X, are total expenditures, Py, is the price index, pn(j) price of
good j.



Production

e Each country has multiple potential producers of each variety with

varying levels of technical efficiency

e The k'the most efficient producer of good j in country ¢ can convert
local bundle of inputs into quantity z;;(j) of good j at constant returns
to scale, and deliver a unit of the good to country n at cost

Wy

2i(G)

Ckni(J) =



Market Structure and Ownership

e BEJK'03 assume Bertrand competition between the producers within

same variety (each producer owns one technology)
e Implications: similarly to EK'02, each market is captured by the low
cost supplier, but unlike in EK'02 the markup can be positive:

— lowest cost supplier is constrained not to charge less than the cost

of the second-lowest cost supplier

il

where [ is the country of origin of the lowest-cost supplier.

con(J) = min {C2nl(j)7 min{clnl(j)}



Prices

e The price of good 7 in country n is

Pn(j) = mm{CZn(]) Cln(])}

e The markup is the maximal feasible markup as long as it is not higher
than the MC optimal markup



Probabilistic Formulation of Technology

e To cover all possibilities, need to know the highest and second-highest
efficiency draw z1;(7), 22;(j) in each country

e Similarly to EK’'02 these productivities are realizations of a random
variable drawn from a carefully chosen distribution

0o\ —Ta?
Fi(21,22) = Pr[Z1; < 21, Zo; < 2] = |1+ Ti(23° — 21 %) e T2,

for 0 < 2o < 21, drawn independently across countries ¢ and goods j.



Justification From Endogenous Innovation

o Let R;(t) be research effort at location ¢ to discover a new technique
to produce a good
e Technique is characterized by the efficiency z in producing it
— cost of producing is then w;/z
e Given measure 1 of goods, let good j be a representative good with

research effort R;(t) devoted in each instance of time to discover a

new technique to produce it



e Let the arrival of new techniques be governed by a Poisson process
with intensity aR;(t) and efficiency draw from a Pareto distribution
F(Z > z)= (%)_9, conditional on z > Z.

e Assume arrival of a draw Z > z is R;(t)z~? by assuming z%a = 1.

e Clearly, at time ¢t the number of techniques with efficiency higher than

0

Z is distributed Poisson with parameter T;27", where

t
E:A&w@



Refresher on Poisson Process

e Let the number of counts up to time ¢ be denoted by N(t) (which is
total number of occurence of certain "events” up to time t)

— e.g. arrival of phone calls to a customer service center

e The counting process N(t) is Poisson iff the inter-arrival times are
exponentially distributed with parameter A

P(T<t)=1—e "M

e The distribution of the number of ‘counts’ up to time t is

(At)”e_M.

P(N =n) = —




Best and Second-Best Technology

e First derive the distribution of efficiency for a fixed number of tech-
niques. Suppose there are n techniques discovered up to time t. What
is the probability that exactly 2 are above z7; and n — 2 are below 25,

where z1 > 257

e Since these are disjoint events, the probability is given by the Bernoulli

trial formula:
(5 )@= Feopre?

Given the distribution F', we can calculate the density function by
taking the negative of its derivative w.r.t. z; and then w.r.t. z5. This



way we can the obtain the joint density conditional on n

nl(1— F(z1))* 1 F(z)" 21
(2—1Dl(n—-—2-1)!
0 otherwise

F'(21)F'(2) for n > 3

g(z1, 22|n) =

e Given that at time ¢t we know the distribution of n (Poisson with pa-
rameter T;2~%), the conditional distribution F' (conditional on z > %),

we can calculate the unconditional joint density function g(z1, 2z3) =



2707,0:09(217227’”)[)(”-2 > 2)

2—9 n
(T ) exp(— TZ_H):

9(z1, 22) = Z 9(21, z2,n)

(1 - F(zl))(TZ_9)2+1F/(21)F/(22) exp( —T27%(1 - F(22)))

(2—1)
S (T2 0F(20))" % Texp(=T2F(22))
Xn:%:—i—l (n—2-—1)
(1 — F(Z]-))(T2_9)2+1F,(Z]_)F/(22) eXp(—T,IZ\_Q(l . F(Zz)))
(2 —1)!
92(%)_9(T'IZ\_9)2+1(%)_9_1(%)_0_1(%)26_T2_9(272)_9
(2 —1)! =

—20—13s— _0—1,1\2 —T2;"
92(%) 20—1732 39(%) 0 1(5)26 25
(2 —1)!




e Finally, assuming Z — 0 (note: Z canceled out, so taking this limit

has no bearing on the result), we obtain
=0
gk(zla Z2) _ 92Z1—2<9—1Ti3zz—(9—16—TZz2

e Given the ‘conditional’ cumulative density, we can integrate twice to
obtain the ‘unconditional’ distribution function:

=0
G(Zl < z1, ZQ < Z2) — [1 + Ti(ZQ_H _ Zl_e)} e—TZZ2 ;

for 0 < zo < z1, drawn independently across countries 2 and goods ;.



Cost Functions

e The cost is a realization of the following two random variables:

Clm’(j) = ———dy;

C2ns (] )



e Given distribution of efficiency can obtain distribution of first and sec-
ond lowest cost:

Go.(Cr > ¢1,Cp > ) =Pr[Cq < 21,05 < o]
W;dn; widni]

3 Z2 S
c1 co
Widn; widp;

G( : ).
c1 Co

= Pr [Zl <

e It solves to

_ T[4 100
GS.(c1,c2) = [1 - Ti[widy] (B — Cm o~ Tilwidn] =)



e The complementary distribution of the the lowest and second-lowest
cost regardless the source (the probability that the the lowest and
second-lowest cost in all countries is above co+ probability that in one
of the countries the lowest cost is between ¢; and ¢y, second-lowest is
above c¢> and in all other countries both lowest and second-lowest is
above ¢))

GS(c1,02) = MiL1GEi(ca, c0) +
N
+ > [Grilcr, e2) — Gri(ea, e2)IM£ Gy (c2, c2)
i=1
0
— [1 + CDn(cg — c‘i)] e~ Pn

where

O = > Ti[widni] 7.
i



e The distribution of the lowest cost regardless second lowest cost can
be obtained by taking the limit co — oo of the following expression

Gn(c1, c2) = 1 — G,(0, c2) — Gy (c1,0) + Gy (c1, c2)

e The remaining steps are almost identical to EK'02, but here need to
take into account distribution of markups when deriving price indices:

— see Appendix to the paper



