Lecture 12

Heterogeneous Firms
7/14



Goals

* Last week, we studied firm entry under
homogeneous firms.

* Today, we introduce the idea of firm heterogeneity.

* Our primary question is, does firm heterogeneity
cause wage inequality?



Entry of Heterogeneous
FIrms

Melitz, "The Impact of Trade on Intra-Industry Reallocations
and Aggregate Industry Productivity." Econometrica, 2003.



Heterogeneous Firms

* In the model we studied in the previous lecture, the
aggregate output is given by

o

n o-1 \o-1
Y=<j0 y(z) o dz)

* Each firm is indexed by z.
* Firms are uniformly distributed on [0, n].

* While each intermediate good is differentiated,
other than that firms are homogeneous.

* Productivity @ is the same for all firms.



Heterogeneous Firms

* Today, we consider heterogeneous firms.
* Itis assumed that productivity ¢ is distributed.

* Aggregate output is now: ;

o-1 o—1
([ )

e / is the set of all firms (= varieties).

* While product variety is uniformly distributed, we no
longer consider the interval [0, n] because each firm is
also indexed not only by z, but also by ¢.



Intermediate Goods

* Let p(z) denote the input price of variety z.
* The input demand minimizes total expenditure:

min f p(z)y(z)dz
y(2) ZEZ

S. L.

o-1 o—1
([ o)



Intermediate Goods

* The Lagrangian is

o—1 o—-1
j p(2)y(z)dz+ A|Y — (j y(i)Tdi>
ZEZ : Z i
* FOC for variety z is

o—1 0'—1_10'—1 O'—l_1
( f Yoxa di) Yoxa
o—1 ZEZ

* FOC for variety j is
-1
o o=1 \o-1 "g—-1  o-1_
p(j) =/1—<] y(@i) o dl) y() @
Z€eZ

o—1

p(z) =4




Intermediate Goods

* Taking the ratio:

o—1 —1
p@) _y@ 7 " _ ay
p(]) y(]-)GT_l—l }’(])
e Thus, G
y(j) = (Z(—;D v(2) =p(2)°p() °y(2)
e Thus,

Y()T = p@)° p ()Y (2) T



Intermediate Goods

 Substitute it into the prodctfjction function:

([ o)

= (fez [p(Z)“ () () o ] )

o

o—1
=p(2)°y(2) ( f [p(i)l‘“]dj)
ZEZ



Intermediate Goods

* \We obtain
0)

y(@) = Yp(2)~° ( f [p(i)l“’]dj) -
ZE/

* This is the input demand function for variety z.
* We can simplify it further...



Intermediate Goods

* Now let us use y(j) = p(2)°p(j)~?y(z) to rewrite
the expenditures:

f PO = Y@@ j p()1dj

ZEZ
* Perfect competition in the final-goods market

implies zero profit: PY — [ _ p(jDy(j)dj =0
e Thus,

PY = y()p(2)° f p(H1dj

ZE/



Intermediate Goods

* Solve it for y(z) as 4
y(z) = PY U P(]')l_"dj] p(z)~°
ZEZ

* Substitute it into the production function: -

—1 1
Y =PY U P(i)l"“dj] U p(Z)l‘“dZ) 1
Z€eZ Z€eZ

* It simplifies to "

1=p [ f p(f)l—%lj]ﬂ
ZE/



Intermediate Goods

* Finall
inally, .

1-0
— \1—0o
=] o)

* RHS is the price index of the intermediate goods.



Intermediate Goods

* The input demand is therefore

y(@) = Yp(2)~° ( f
= Yp(z)=°P°

o

[p(i)l—“]dj)l_a

€Z

e Thus,

Y P

* Relative demand for input z is decreasing in the
relative price of the input.

y(@) _ [p(z) -



Intermediate Goods

* Production requires labor input £(z):
y(z) = max{0,p[£(z) — f]}
* @ is distributed across the firms.

* The labor units needed to produce y(z) is

02 = f + 22

P
* Labor market is perfectly competitive.
* w:competitive wage rate.
* All workers receive the same wage rate.



Intermediate Goods

* The profit is
n(z) = p(2)y(z) —wi(z)

* Input demand func’Eign:

* Production technology:
t(z) = f + re)

%



Markup Pricing

* Profit:
n(z) = p(2)y(z) —wt(z)

= p()y(2) —w [f + %f)]
w

= YPp()'™ —wf = YP°p(@) ™

* FOC with respect to p(2):

(2) = g W 1W_ T X w
pz—g_lga—pgo—marup VIPL




o and p

* Aggregate output using o:

o

o-1 o—1
= ([ o)

* Aggregate output using p:

1
([ pore)

* [tis nice to know that

markup = —
p



Revenue

 Notice that
o w 1w

P(Z)=U_1(p=;a=l9(<ﬂ)

* In what follows, we index each firm by @.

* The firm’s revenue is
r(@) =ple)y(p)

T 2 () = ——y(p)
— =__<p
1YW =50y




Profit

* The profit is

(@) =p(e)y(p) —w|f + ()
O W v

=0_1(py(<p)—5y(<p)—vvf
1 w

=0_1(py(<p)—Wf

=r(¢)_wf

0]




Productivity and Output

* From the input demand,

y(<p) [p(cp)
* With p(z) = ——
y(cp) =p(p) 7YP?
1 W
- Y po
po
w2 (pp)°YP°

w‘“(qu))“Y



Productivity and Output

* From y(p) = w ?(Ppp)?Y, for firms with ¢, and
@5, we obtain

y(p1) _w(Ppg)7Y _ (g)g
v(p2) wTo(Ppp2)°Y \¢@,

y(®1) _ (ﬁ)a
v(p) \@;

e Thus,




Productivity and Output

 Alternatively, from FOC (p. 8), ;
y() _ (@)
yv(z) \p()

* Suppose firm-j’s productivity is ¢, and firm-z’s
productivity is ¢,. Then,

o

0) lﬂ o
y(p1) _ (P(€02)> _[Poz)| _ (g)
y(p2) \p(e1) 1w P2

pP1



Productivity and Revenue

* From the input demand,

y(<p) [p(cp)

* Thus, the revenue is
r(p) =p(e)y(p) =

p(cp)1 Yy pe

e

—0

Y p°
plipO' O'—1PO'—1PY
(pp)

1w

w2 (Ppp)° ' PY



Productivity and Revenue

* From (@) = wl 7 (Pp@)?~1PY, for firms with ¢
and @,, we obtain

_ _ -1
7"(901) _ wl G(PP<P1)U ly _ (ﬂ)a
r(pz) wl 9(Ppe;)° Y \¢,

e Thus, .
r(p1) _ (ﬁ)g_
r(¢3) P2




Aggregation

e Suppose that the eqwllbrlum productivity
distribution of firms is given by u(¢). Then,

U p(p)'~ “nu(cp)dw]l ’

* n is the mass of flrms

* Substitute p(¢p) = ;Z into the price mdex

G ]
— —_— nu
Jo \P P v ¢_




Aggregation

e Thus,
P = [np" Iwl
1
— nmp_lw
1 w
PP




Aggregation

* (7) in the paper is therefore .

00 o—1
~ o—1
@ = [ jo ¢ u(qo)dco]

* This is a weighted average of the firm productivity
levels for a distribution of operating firms.

* This is called the average productivity.
* u(p) is to be determined.

* All aggregate variables can be expressed in terms of
the average productivity.



Aggregation

* From the input demand on page 16,
y(z) =YPp(z)~°
e Evaluate it at the aggregate productivity:
y(§) =YPp(§)™
1
- v [imap @] p@)
e Thus,

o

Y = no-1y(¢)



Firm Entry and Exit

* There is a large pool of potential entrants.

* Each entrant pays a fixed entry cost F > 0 and
finds out its productivity @.

* ¢ is drawn from a cumulative distribution function G ()
with density g(¢) on (0, o).

* The firm’s productivity is ¢ forever.
* The firm receives () in every period.

* With probability J, the firm is forced to exit.
* Purely exogeneous shock.

* Entry occurs before you learn about your type.



Productivity Distribution

e Remember Q2 of HW1.

* Consider a Pareto distribution with parameters s >
1 and Pmin > 0 on [(pmin» OO)
* s is called the shape parameter.

e Cumulative distribution function:

1 Pmin ’
G(p) =1 (¢ )

* Its density is
G'(9) = 9(¢) = s(Pmin) ™"



Productivity Distribution

G(p): k=2 ¢,, =0.05
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Productivity Distribution

* To draw a cdf in Maxima, execute
plot2d([1 — (0.05/x)"2], [%, 0.05,1]);
* In this example, s = 2 and @i, = 0.05.

e Pareto distribution is often used to mimic the size
distribution of firms and productivity distribution.

* An important property is that it is highly likely to
draw a low-productivity outcome.



Cutoff Productivity

* ¢” : lowest productivity level of producing firms.

* Then, the exit cutoff is determined by
n(p*) =0
* Given this cutoff, the productivity distribution of
operating firms is
g(p)

1—-G(p*)

ulp) =
on support [@p*, ).
* The probability of successful entryis 1 — G(¢™)



Firm Entry and Exit

* Each productivity type o is realized only after entry
(i.e., only after paying the entry fixed cost F).

* Each firm then determines whether to operate
(with survival probability 1 — ) or to exit.

* The value of operation is

(@) = max {0,2(1 _ 5)%(@}
t=0

= max{0,5 n(¢) }



Firm Entry and Exit

* The value of entry v, is
(00]

v, = —F +f v(p)dG(¢)
0

— _F 4+ fwmax{0,6‘1n(<p) }dG (@)
0

00

= —F+61 f m(p)g(p)de
o

0.0)

=—F+6 1 -G(p")] j m(p)u(p)de
o



Firm Entry and Exit

* Free entry of firms implies
OF

Ve =0 & 7— AN j(p*n(qa)u(co)dqo

 The RHS is the average (=expected) profit
conditional on successful entry.

* LHS of the free entry condition is:
oF

1-G(p")
* This is (FE) in Melitz (2003).

T =



Average Profit

* We now explore RHSO(gf the free entry condition:
7= [ o
(p*

* The innovation in Melitz (2003) is to introduce the
idea of the average productivity to summarize all
aggregate variables as functions of the cutoff
productivity.



Average Profit

* With the cutoff, the avera§e productivity is

e o—1
P = [ fo <p"‘1u(¢)d<p]

1
j‘” 1 9(p) . o-1
- 1=G6eH™

1
. - 1 foo - ( )d ]ﬂ -

* This is (9) in Melitz (2003).



Average Profit

r(p) _ (g)“
r(ez2) \@2

* The relationship between the cutoff productivity
and firm-¢ is

r(e) _ (w)H
r(e*) \g*

o—1
& r(p) = (wﬂ) r(9)

* Remember




Average Profit

* From the expression on page 20, w(¢p) = r(;p) — wf.

* Firm at the cutoff earns zero profit:

,r, *
rp) =0 00y
* Thus, the profit for firm-¢ is .
(p) @) (e
m(p) = — _ wf = : \o wf




Average Profit

* Thus,
j ﬂ(<p)u(<p)d<p

e >
f( ) _1M(<P)d<.0—1}

1| u(p)de




Average Profit

* Finally, we obtain:
(@N
T=wf ( - ) —1
L ¢ -
* This is (ZCP) in Melitz (2003).

e Melitz assumesw = 1.

* This condition is often called the zero cutoff profit
condition in the literature. To me, this is only the
RHS of the free entry condition.



Equilibrium

o ZCP: .
_ (e
T =wf ( p ) 1]
* FE:
_ OF
TG0

e Average productivity: .

~( *)_ 1 joo G—l()d o-1
P00 = |Tagm ) .07 9w



Equilibrium

e ZCP implies a negative
relationship between ¢*

and 1T: )
~r  x\\ O—
(qo(cp )) d)
- —1
P

* FE implies a positive
relationship between ¢* .

and Tt: 5.
OF

(Zero Cutoff Profit)

T =wf

= 1—-G(g*)



Pareto Distribution Example

« With G(@) = 1 — ("’f;in)s, (FE) is

B OF ( @ )S 5P
T = =
1 — G(QD*) ®min

0Tt
dp*

* Evidently,
>0




Pareto Distribution Example

NS
* With G(@) = 1= (*22) and g(¢) = s(@min) "0~ ", we

obtain:
1

~( *)_ 1 foo J—l()d o-1

oc—1

s(p*)® j w“‘s‘quol
I Q*
* Thus, Ny
50171 = s(p*)° j 052y
¢*



Pareto Distribution Example

e Assumethats >0 —1
* Then,

foogaa—s—zdgo — 1 ¢0—5—1
1
— *Yo—1—S
s—o+1 (9"
e Thus,
S
~ *yo—1 — *\Yo—1
P(p”) 1)



Pareto Distribution Example

e Thus,

Plpr)" s
()°1 s—0o+1

* ZCP is therefore

~ «\\ 0—1 i
T=wf (fpgp* )> —1
“wf(o—1)

— _ 1)
Wf(s—a+1 s—o+1
* This is due to the property of Pareto distribution.




Parameterization

* 0 = 6 (the implies markup is% = 1.2)

* 0 = 0.008 (from Ebell and Haefke)
e ' = 0.6 (from Ebell and Haefke)

* ®min = 0.05

e s = 7/ (satisfies s > o — 1)

* w = 1 (from Melitz)

o f =0.02



Parameterization

e /CP:

W=D _ s

S —o + 1 o - ' ' ' | ' | 6144000.0%x~7 -

0.05 —

0"\’ j
T = ( ) SF
P min A
g
% ) 0.008x06 "
0.05/) = '

0.05 0.055 0.06 0.065 0.07 0.075 0.08 0.085 0.09 0.095 0.1

2025/1/27 Noritaka Kudoh: Labor Economics B 51



Reading Articles Like Professionals

* Remember that | am not following all equations in
Melitz as presented.

* Of course, for the first time, | read the paper line by line
with paper and pencil.

* | accept and borrow all assumptions in the article,
but | solve the model myself as if the model is mine.

* When the math looks too general, | specify functional
forms as | like (and parameter values) to draw diagrams.

* This is replication.
* Replication is an important academic skill.



Entry of Heterogeneous
Firms and Job Creation

Felbermayr and Prat, “Product Market Regulation, Firm
Selection, and Unemployment” Journal of the European
Economic Association, 2011.



The Basic Idea

* We now introduce the DMP component into the
Melitz model.

* In other words, we introduce firm heterogeneity in
the model of Ebell and Haefke.

* Using the model, we shall ask whether firm
heterogeneity can explain wage inequality.



No Scale Effects

* Aggregate output in Melitz:

o

o-1 o—1
([ o7

e Aggregate output in Felbermayr and Prat ig

1 o-1 \o-1
Y=<n Gj y(z) o dz)
ZEZ

* The price index is thus .

1 1o
=g e



Homogeneous Firms

 The value of a firm:

1
(3) = max{ py = w@) — cv + —— ](fﬂ)}

y(Z) 1 [p(Z)

y=¢f
i = =(1-A)f+ CI(H)V



Heterogeneous Firms

* The Bellman equation:

1-6
J(, @) = max {py —w@)l—cv—f+ 1—+r1(€+1, w)}

S.t.
—0
Z Z
y;) =n~! [p; )] Y=t =0-D)+q0)v
* The value function depends on ¢.
* All variables such as £ and v depend on ¢.

* f > 0: fixed cost of operation (Necessary for ZCP).
* 0 < 6 < 1:sudden death probability.



Exogenous Exit of Firms

* When heterogeneous firm enter the market in each
period, the shape of the productivity distribution of
operating firms may evolve over time.

e All firms are assumed to face the same sudden
death probability 6 > 0.

* This will trim the upper tail of the distribution to
help maintain the shape of the productivity
distribution.



Exogenous Exit of Firms

* With the sudden death probability, the discount
factor should be modified to include the survival

probability:
1-0 1 1
1+r , 1r+6 1+7
1+ T35

* The effective discount rate 7 increases as 6
iIncreases.

* In what follows, we use 7.
* The unemployed discounts future using r.



Homogeneous Firms

* Re member the model of the previous lecture.

* The job-creation condition:
0 o—1 cpf__l (r+ A)c
W — o —
o—p q(0)

* The wage equation:

-1

w(f) = ﬁz_;lcw? +(1—B)b + Bch

* With homogeneous firms,
1 1 o-1 1

® = PnoYop 0 = @fo



Homogeneous Firms

* The job-creation condition:
o—1 (r+ A)c

T ATC)
* The wage equation:

W=ﬁz_;1g0+(1—ﬁ)b+,8€9

 Worker flows:

W =

A

A+6q(0)
1—nt

u
u



Heterogeneous Firms

* Now consider heterogeneous firms.

* The job-creation condition:
co—1 -1 ([F+A)c

AR MO

* The wage equation:

-1

w(t, @) = ,Bz_;ldMT +(1—B)b + Bch

1 1 o-1

*® = Pn oYop o implies that these equations
depend on ¢. Do they imply wage inequality?



Heterogeneous Firms

* Eliminate ® from these equations to obtain

_(F+A)c
(= Pw(t,g) = B oo+ (1= B)b + et

* This implies that w(¥#, ¢) is independent of ¢.

* In other words, firm heterogeneity itself cannot
cause wage inequality.

* The wage rate is also independent of £.

 We shall reduce the notation as
wlt,p) =w



Heterogeneous Firms

* Now, eliminate w from the job-creation condition

and the wage equation to obtain
—1 (7” + A)c

ﬁ q(6)

1 o-1

e d=Pn crYacp o |mpI|es
(1- ﬁ)
(r+7L)

-~ q(0)

+ (1 —B)b+ Lcb

1 1 o-1 -1
Pn 0Y0¢ o fo

—p
+ (1 —B)b+ Lcb




Heterogeneous Firms

* Then, (7 + 2)
2 c
1 200) + (1 —-B)b+ Lcb
[y((p)] o = o—1 1 1
(1-p)g—gPn7oYsy
= ')
* From the inverse demand function,

1 1

ik

p(p) =P [nyT(@] = p1(0)P |



Heterogeneous Firms

 Substitute Q(6) back into the equation to obtain

(7 + A)c
c—B _, q@ + (1 —B)b+ Lcb
1-p

a—1¢
(7 + A)c]

p(p) =
Y o— [ 4
T o—-1 o ¥ [W+ q(6)
* In Melitz, the price is

p(p) =

o w 1w
c—1¢ po
* The two equations are the same when:

e ¢ = 0: labor market frictions disappear.
* [ = 0: worker’s bargaining power is zero




Aggregation

* The price index satisfies .

1 r 1-0
P=|- p(z)l_"dzl
_nJZEZ 1
1 -0
=|=] prlo) “’nu(qo)dcp]
nJo
* 1 is the mass of all operating firms.
_ A _
- p(@) =-="Fgp 1[W+(:z+( “| = p=1w(B), where
() = é - (7“"' + A)c
=1 o q(60)



Aggregation

e Substitute p(¢) = ¢ 1w () into the prilce index:
1 [ 1-0

P = p(@) " nu(p)de

nJ,
S

nJ,

1

[w“‘lw(ﬁ)l“’n]u(cp)dqor_a

1
o0 1-0

w(@)'~° f e’ tu(p)de
0 1

- oo 1-0
= w(6H) [ f w“‘lu(cp)dwl
0



Aggregation

e Consider

. 7
P = w(6) U w“‘lu(w)dcal
0

* Asin Melitz, let us define the average prloductivity:

0 -1
¢ = [ fo w“‘lu(cp)dwl

* Then, we obtain
P=¢""w(®) =p(®)

1
* In Melitz, P = n1-op({p) holds because of scale effects.



Aggregation

* p(9) = ¢ 'w(0) and p(P) = ¢~ ' w(H) imply

-1

p(p) ¢

~

p(@) @1
&
p(p)p =p(P)P



Aggregation

e Substitute w(0) into P = @ 1w (0) to obtain

__,0—p (7’+/1)c]

w +

o—1 q(60)
=
0—1P~_ +(7’+/1)c
Y A ATO)
= 1 (f"'+/1)c
,3 2(0) + (1 —B)b+ Lcb

* Asin EbeII and Haefke, P = 1.



Aggregation

* Thus, the job creation condition (with the wage
equation) becomes

co—1 _  ([F+A)c
(1-5) ¢ =
o—p q(6)
* Equilibrium tightness 8 depends on the average
productivity.

+ (1 —B)b+ Lo

* In Ebell and Haefke (p91 of the previous lecture),

o—1 (r+ A)c




Aggregation

 Similarly, the job-creation condition (using w) is

co—1 _  (F+A)c

T ATC)

* In Ebell and Haefke (p.80 of the previous lecture), it
IS

W =

o—1 _(r+/1)c
T AGTC)




Aggregation

* The wage rate: )
(F+ A)c
(1-pw =
g g q(6)
* Use the job creation condition to rewrite it as

w=ﬁz:;§b+(1—ﬁ)b+ﬁc9

* In Ebell and Haefke (p.80 of the previous lecture),
o—1
W=,BO_TQD+(1—IB)I?+,BC9

+ (1 —B)b+ Lcb




Aggregation

* Let us compare the wage equations:

c—1 -1

w(?, @) =,80_IBCID€G + (1 —-B)b+ Lcb

o—1
= D+ (1—-pB)b 0
w=p 5@+ (1-B)b+pe
o—1
* Because py = ®f o , these equations imply

R(¢p) -1
— =Pl o = 7,
£(p)

* Thus, the revenue per worker is the same for all
firms.



Aggregation

* Remember
1 1 o-1

® = Pn oYop o

* Thus, the revenue per employee is
R(¢p) Cw—_l P —lyl 0—1[1 -
—_— = o = n o O'(p o o :(p
£(p)

* Thus, for firms with ¢, and ¢,

£(p1) _ (g)“
£(p2) P2




Aggregation

* From the input demand function,
—0
y@) 1 |P(@)
Y P .
ot(p)  _ [T w(6)
e —
Y P

* Thus, for firms with ¢, and -,

£(¢p1) _ (ﬂ)a_l
£(¢3) P2

n




Firm Entry

* As in Melitz, each entrant must pay F > 0
to find out its productivity ¢@.

* The value of entry is J(0, ¢).
* After learning about @, firms with ¢ < @™ exit.
* Free entry implies

Fy f 100, )dG (@) = 0
0

* The exit cutoff @™ satisfies
J(0,¢%) =0



Firm Entry

* Free entry |mpI|es
0= —F+ f 100, 9)dG ()
= —F +f J(0,9)dG(¢)

= —F +f J(0,9)g(@p)de

= —F+[1-G(p")] f J(0, @)u(p)de



Firm Entry

e Thus,
il =j°01(o Yu(@)d
&
”F —foofv(o Yu(@)dg = Il

* We need to find J (0, ).

* More specifically, we wish to rewrite more explicitly as a
function of ¢.



Firm Entry

* With homogeneous firms the value of entry is

0) =
J(0) = —c s+
* With heterogeneou; firms, )
J(0,¢9) = 7(6) ~](€+1» ®)




Firm Entry

* In any steady state,

() 1
= — — o ~ £J
* From the Bellman equation,

1
]('EJ(:D) :py_W('B)‘E_Cv_f_I_—,v](’E'QD)

1+7
t=00-1)f+q0)v
e Eliminate v to obtain
r cA
—J,0) =py—wE)f ———=tf—f

147 q(6)



Firm Entry

* |n any steady state,

i+ A
70.9) = = )~ f + R(p) ~w(p) — f
. (7 + A)c p -
P?gv— (@) ]O@—{ +7)f
= ﬁW(cp) - (1+7f
* Observe:
co—1 _  (F+A)c
W=

o877 q(0



Firm Entry

* Thus, the value of succ;ssful entry is
71(0, ) = ~p —— ¢t(p) — (L +7)f

* Now, for firms W|th @ and @7,
o—1
tp) _ (g)
£(p™)  \¢”
e Thus,

7J(0,p) = _§¢€(<p )((p ) —(1+7)f




Firm Entry

* The exit cutoff @™ satisfies

J(0,¢%) =0
Thus
(0,07 = - [;gﬁf(cp)—(lmf—o
1 .

PL(p*) = (A +7)f



Firm Entry

n=ffwn¢mwmw
B

00 1 — o—1
= f - _ﬁéﬁi’(w*) (%) — (1 +7)f [ulp)de
o
1— 1\7 (®
= [; AN (;) j o’ tul(p)de — (1 +7)f
\(p* y _
1-p e\
:G_'Bcpf((p)<E) -1 +7)f



Firm Entry

* Now,

n=—"Cup )(~>J_1—(1+f‘)f
o _ ,6’('0 P 0

1-p _
ﬁcoi’(so)—(lﬂ)f

. Theyjomtly imply _ . _
~ \ O—
n-a+or|(Z) -1




Firm Entry

* With the cutoff, the avera§e productivity is

e o—1
P = [ fo <p"‘1u(¢)d<p]

1
© 1 9() ; ]0—1
_L,*QD 1-G(e") " .

_ 1 foo 0__1()d ]ﬂ_,.,
T e ), 9@de| =9



Steady State Equilibrium

* /CP: - 51 ]
M= (1+7f (‘p(‘p* )) ~1
_ P
 FE: _
[ = rF
1—-G(p*)

* Average Productivity: 1

p( *)—[ 1 foo “g(@)d ]m
Plp”) = 1= Gl (p*q) glp)dy




Equilibrium (Melitz)

e /CP:

I 121020\ N
n-wf_( g0*) 1
* FE: . SE
T 1-6(e"

* Average productivity: "

o—1

= *Y) — 1 " o—1
06" =[5 IO



Steady State Equilibrium

* ZCP and FE jointly determine @™ and hence @.

* Note that they are independent of the labor market
variables.

* Labor market conditions do not influence firm entry.

* Given the equilibrium level of @, the job-creation

condition and the wage rate are:
o—1 (F+ A)c

B q(0)
@+ (1 —PB)b + Bch

w =
o)

=h-

*—“Sz

O —

—p



Further Readings

* Felbermayr and Prat, “Product Market Regulation,
Firm Selection, and Unemployment” Journal of the
European Economic Association, 2011.

* Tanaka, “Technological Progress, Firm Selection,
and Unemployment,” Economics Bulletin, 2018.
* The Felbermayr-Prat model + technological progress.

e Part of his doctoral dissertation submitted to Nagoya
University.



Reading Assignment

* Helpman, Itskhoki, and Redding, “Inequality and
Unemployment in a Global Economy” Econometrica,
2010.



