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This lecture

Chaney (2008) on intensive and extensive margins of trade

1- Open economy model, many asymmetric countries
2- Intensive vs. extensive margins of trade

3- Implications for gravity equations



Chaney model: key features

Many asymmetric countries, asymmetric trade costs

No free entry, number potential firms proportional to country size
Pareto distribution for firm productivity

Numeraire good, costlessly traded

Relative to Melitz (2003), extra structure allows model to be
solved in closed form, despite much richer patterns of asymmetry



Chaney model: overview

Countries ¢t = 1,..., N of sizes L;
Labor is only factor of production, inelastic supply

Sectors s = 0,1,...,5. Sector s = 0 is competitive numeraire.
Sectors s = 1,...,5 are monopolistically competitive

Sector-specific variable trade costs 7;; s > 1 for each bilateral pair.
Sector-specific fixed trade costs f;; s > 0 for each bilateral pair

Trade costs need not be symmetric

Numeraire is costless to trade, 7,0 =1 and f;;0 =0



Preferences

e Cobb-Douglas across sectors
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e CES within sectors s =1,...,5
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e Budget constraint
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Demand

e Sectoral demand

Y
CS — ,USFS

e Demand for variety w in sector s =1, ...

cs(w) = (ps’]g:’))_as Cs



Price index

e Sectoral price index implicitly defined by

PSCS:/Q ps(w)cs(w) dw

SO




Competitive numeraire sector

e Numeraire good produced by competitive firms
e Country-specific labor productivity A; in numeraire sector

e Real wage in units of the numeraire
w; = A,

(if country ¢ produces the numeraire, i.e., if ug is large enough)



Trade barriers and technology

e Variable 7;; s and fixed f;; s trade costs (in units of labor)

e For firm in sector s with productivity draw a, labor used to deliver
y units of output from country ¢ to country j is

i
l’ij,S(yv a) = Jijs T % Y

e Firm productivity is Pareto with sector-specific shape parameter &;
Gs(a/) = PrOb[a/ S a | S] = ] — a_gs

and we will need & > o4 — 1 for various moments to be defined



Pricing

e [soelastic demand with elasticity o5 > 1, same for all countries

e Price set by firm in country ¢ for market in j is

Os  Tij,sWj

Pijs(@) = os—1 a
S

e Hence sectoral price index in destination country j

N 50 1
Pro= (Y i, /1 pija(@) 7 dGL(@)) T, i /Q o
1=1 1,8

with p;;s(a) = +o0o for producers that do not sell in j
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Exogenous number of potential producers

e No free entry into production

e Measure of producers per sector proportional to country income
Nis = W;L; for all s
e Since no free entry, will be positive profits in equilibrium
S N .o
=3y / 711 o(a) dGy(a)
s=1j=1"1
where

TijsWi
—)yzj,s(a) — fij.sW;

Tij,s(@) = max [07 (Pz‘j,s(a) -
e Ownership structure matters
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Ownership structure

e Income Y; in country ¢ (in units of the numeraire), consists of labor
income w;L; plus profit income

e Global profit income pooled and paid out as dividends 7 per share

e Assume that each representative worker has w; shares. Then total
income in country ¢ is

Yi = wiLl; + mw; Ly
where dividends per share are

N
B ijl jw; L;
- N
Zj:l w; L

.
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Profits

e Conditional on operating, profits are

S
M)Z%;j,s(&) — fij.sW;

Wij,s(a) = (pz’j,s(a) -

/7—. .7 w p..’ a —O'S Y.’
- (bt - T () (1) g
JS

os—1
= Bijsa”* " — fijsWi

where

os—1 Pjg )Us—l(ust,s)

Os Tij,sWj Os

Bij,s 1= (

e From here on, drop s subscript to simplify notation
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Cutoff productivity

e For cutoff firm
Tij (a) =0 N Bz'jaa_l = fijwz-

e Solves for

1 1
. (fz'jwi)—ol _ - TiWi (fijwi)—al

a P e
Y\ B P\ Y

where @ is the first of many tedious constants

_ Y (0)%
a = —
o—1\pu

e For each country ¢ only producers with a > a;fj export to j.
Exporting to j depends on price level in j (and trade costs)
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Solving for P;

e Price level in 7 depends on which firms enter that market

N 00 1
P; = (;nk /* pkj(a)l_g dG(a)) e

a'kj
so that
N 0. @)
1—o O TkjWk l—0o
Py | (GI) e
= J
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Aside on the Pareto

e Need to calculate the integral

H(x) ::/ a® 1 dG(a)
e With Pareto this is

H(aj):/ a® 1 ga= ) dg

0. @)

_ ¢ —(e—(o—1))
CE. .

assuming £ > o — 1
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Solving for P, (cont.)

e So price index satisfies

where

1
_ TkjWk (fkjwk) T

*

ak':a
J ) )
P Y;

e Plug in a}';j and solve for P; ...
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Solution for P;

e After some horrible algebra, we get
(L_l)
P; =P, Y, ¢

where P is another tedious constant

Pe= | (= 0_1)(21%%)]_”€

e Index of multilateral resistance to trade flows

0; := [Z@k Thj W)~ (frjwe)” (%_1)}_1/5

a measure of the ‘tyranny of distance’ — due to fixed and variable
trade costs — weighted by shares of world income
Y. (1 + W)kak wi Ly
A ‘— — — —

Y - (1 —|—7T) Zi\il UJZLZ B Z?j/\il wiLz-
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Cutoff productivity revisited

e Plugging (3) back into formula (1) for aj; gives
. a\ [ TijW; T —
5= (B (5 )™,

e (Can now use this to derive implications for trade flows

M=
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Micro trade flows

e Exports from ¢ to 5 by a firm of type a > a;‘j are

wz‘j(a) = pz’j(a)yz’j(a)

1

_ (Tijwi\1mo =

:a:( / ) Y. ¢ a7t
0;

with yet another tedious constant

B ( ol 1)1—0‘
Tr .= —
'LLU—IP
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Micro trade flows

—1
_(TiWi\1T T s
xij(a):x( ) ) Y." a
J

Elasticity with respect to variable trade costs

8log:cij 1

B (‘9lognj

same as Krugman (1980). A partial elasticity, holds 8, constant

Elasticity with respect to destination country income

810g:cz-j % 1

= <1
0logY; §

Micro-level trade flows are similar to what standard monopolistic
competition model would predict
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Macro trade flows

e Aggregate exports from ¢ to j are

X, =, /1 " 2ii(a) dG(a)

=T n; (Tzéwz>1—<f¥7%1 (/OO a’ ! dG(a))
j ar.

()

e Evaluate using H(x) from (2) above and expression for a;; from (4)
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Macro trade flows

e (Gives

¢ e
) (fyw)" =17y,

Tij Wi

0;

Xij — Ynz (

with yet another tedious constant

_ a\ —(E—(o-1))
X::fg—(i—n(%) o

e Recall n; = w;L; =Y;/(1 + ) to turn this into a gravity equation

e To get a simple expression, recognise that

— Y
X

1—|—7T:'LL
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Gravity equation

Can then write

Tijwz'

Xij = p ( 0 )_g (fijw:)™"

0'51 _1) }/ZY]
Y

Elasticity with respect to variable trade costs

6’log X'L'j
0 log Tij

=&,

independent of o !

Elasticity with respect to fixed trade costs

_5’logX7;j B f
alogf};j B o—1

_17

decreasing in o !

Both larger in sectors where £ is large (dispersion in a is small)

Macro-level trade flows completely different to micro-level flows.
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Decomposition

e Recall
Xij = nz/ zii(a)dG(a)
a;‘j

e Total differential

dXij _ (/: Izi5(a) dG(a)) dtij — (fﬁw( ;)G (a] )3CL* ) drij

N OTi; 7075

1J

([ 25 aeo) s (et 32)

e Sum of intensive margin and extensive margin effects
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Variable trade cost effects

e Llasticity with respect to variable trade costs

8log Xz'j

— — o—1 + — (o —1 =
0 log Tij L,_Z \(6 (V )Z 5
standard intensive margin new extensive margin

from Krugman

e Higher o amplifies intensive margin effect of 7;; but dampens
extensive margin effect of 7,

e Lixactly cancel so that net effect is that elasticity with respect to
variable trade costs is independent of o

e That said, since £ > o — 1, actual elasticity must be greater than
in Krugman model (trade flows more responsive)

e Different structural interpretation of estimated trade elasticities
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Fixed trade cost effects

e Elasticity with respect to fixed trade costs

~ Olog Xj; _ 0 + § 4 ¢ .
dlog fij — oc—1 o—1
no intensive margin ——

extensive margin

e Higher o also dampens extensive margin eflect of f;;

e But now this is the only effect, so elasticity with respect to fixed
trade costs is decreasing in o

27



Intuition

e Consider sector with very differentiated goods (low o)

e Intensive margin effect

— demand insensitive to trade costs
— intensive margin elasticity small when o low
— this is only effect in Krugman model

e Extensive margin effect

— market shares insensitive to trade costs
— less productive firms still have relatively high market share, despite
relatively high price

— as trade costs (7 or f) fall, some relatively unproductive firms enter
— o low, so entrants relatively large compared to existing exporters

— extensive margin elasticity large when o low!
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Structure of gravity equations

Define composite trade friction
(L_l)
pij = (Tijwi) (fijwi) o=1 ¢
The gravity equation can be written
y pij VY]
N — 3
Zkzl Oékpk; Y

Krugman model likewise has gravity equation

Xij = trade elasticity € = &

ﬁz_f Y:Y;
Zk 1041651;]6 Y

with trade friction ﬁz’j ‘= T3 W5

Xij = : trade elasticity € = o — 1

Eaton-Kortum (2002) has similar gravity representation
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Next

e Heterogeneous firms and international trade, part four

e Technology and trade frictions in Ricardian models with
heterogeneous firms

o EATON AND KORTUM (2002): Technology, geography and trade,
Econometrica.
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