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I. Proof of Proposition

First, we show that in an efficient economy with input/output linkages and capital stock K, labor L,

total output is such that: Y* o Ko pi—a",
An efficiently allocated economy with capital stock K and labor L is defined by:
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The first-order conditions w.r.t. k;s,l;s and m;g,, are:
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The first-order condition for m;,s can be written as:
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Aggregate across all firms in industry u:
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Sum across all industries u:
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Let Y = (Ys)se[l,s]' The previous equation across all industries s implies the following matrix
equation:

I-T)(¢oQ0Y)=¢p=¢oQoY =(I-1")""¢

Aggregate the first-order condition w.r.t. k;s and l;5 across all firms in industry s:

ozs(bST?s =AK; and (1- as)%T?S = uLg

Sum the previous equations across all industries s, in matrix form:

MK =/ (I =T lp=¢'I-T)"la=a* and puL=(1-a%)

Now, we derive ¢;s by combining all the first-order conditions:

_1 . _Bs g su_
Zis ¢5) 1-6s Qg ﬁ (ﬂs) 1-65 (’Ysuyu> 1-6s
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u=1
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0s . s
Define Z; = (fz el-0s 215) . Aggregating across all firms in the industry implies (after taking

s 3 Bs S AR
=z () ) (%) ()

Define log (2) = (10g(Zs)),c (1.5 108 (¥) = (Iog(Ys)),c (1.5, 108 (#) = (1og(¢s)),c[1.5)- The previc
ous equations implies across industries s imply the following matrix equation:

(I -=T)log (Y) = (I —T')log (¢) + log (Z) + a o log (o) + B o log (8) — alog(A) — Blog()

Remember that: AK = o* and pL = (1 — a*). Therefore, define alog () = (s log(as))se[l’s] and
Blog (ﬁ) = (ﬁs IOg(BS))se[l,s]:

(I-T)log(Y) = (I - ) log (¢) + log (Z) + alog(K) + (1 — o) log(L) + cst,

the power ;) leads to:

where cst depends on the model’s parameters and is independent of (K, L). Remember that, because of
Cobb-Douglas production in the final good industry, total output is such that:

log(Y) = ' log (Y)
The last two equations imply that total output in the efficient economy is given by:
log(Y*(K,L)) = cst+ ¢'(I — ) "L log (Z) + o* log(K) + (1 — o) log(L),

where cst does not depend on (K, L). Therefore, as in our baseline case, we define aggregate TFP: as

Y = TFP x K" Ll""*, which corresponds to the output loss experienced in the actal economy relative
to the efficient economy with the same amount of aggregate capital and labor than the actual economy.

Formula for Aggregate Output Because there is perfect competition in the final good market, the
demand for industry s bundle coming from the final good market is given by:

Y
¢sPY = PsYs = Y5 o< —,
P

where we have normalized the price of the final good market to 1 (P = 1).
Perfect competition in the production of industry bundles leads to the following demand curve for

product ¢ in industry s:
6s—1
¢
Ps (i) = Pis

The first-order condition in the profit of firm ¢ in industry s w.r.t. bundles from industry j € [1, 5]
implies that:

PoQy™ % 0vsj (@is)" = Pymas;
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As a result, the total demand for bundle j from firms in industry s simply comes from aggregating
the previous equation across all firms ¢ in industry s:

es’YsszQs = Pg /mzsjdl7
- —
=M,
where M,; corresponds to the demand for industry j’s bundles coming from industry s.
As aresult, the total demand for industry j bundles coming from intermediary inputs, M; = Zle M
is simply:

S

PJM] = ZesWsjPSQs
s=1

Remember that the demand for industry j bundles coming from the final good market is Y; which
satisfies ¢;Y = P;Yj.
As a result, the total demand for industry j bundle is simply given by:

Ef:l QS'YsszQs + ¢jY
P;

S
Qj=M;+Y; = = PjQj =Y 075 PsQs + 6;Y
s=1

Note R = (0s7s5)(j,)e[1,512: P = (Ps)se1,s]) @ = (Qs)sepn,s) and @ = (¢s)sef1,s5)- © denotes
the Hadamard product of two matrixes and @ the Hadamard division. The previous equation can be
rewritten as:

(I-NWPoQ=9¢Y =PoQ=(I-N)"'¢)Y

Therefore, aggregate sales Ps@Qs in each industry s are proportional to Y, although the coefficient is
industry-specific.
Turning back to the optimisation problem, the labor first order condition for each firm leads to:

PsQL% 0,8 (yis)?* = wi;s

Aggregating across firm 7 in industry s, then across industries leads to:

S
wlL = Z 0585 PsQs

s=1
Note 6 = (0s),¢c1,5) and B = (Bs)s¢1,5), we have:
wL=(00p) (PoQ)=(008) (I-N)""'¢)Y

Given that labor supply is given by L® = L (%)6, we see directly that: Y oc wlt€, which is the first part
of the equilibrium.

We now need to compute the equilibrium wage. First order conditions in labor, capital, and inputs
are given by:

Pisqis
kis = asls —————
18 sVs R(l +T7()
lis = 5893%

w

PisQis

Misj = 'Ysjes P
J

We can use the last three equations to compute firm i’s output:
asbs Bsbs | S ) Vsj0s
Osz; 1-6 6 asOs Bs0s ’Ysjes 7
. .= e’s%i P, s . . s - - - - - I | == =
pZSq’LS SQS (p’LSqZS) (R(l +TZ)) ( w ]:1 P.7

As a result:
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0 0s 0s
0, 1 asf A To05 [ Bs0s\ P T-05 Y505\ 159 T=05
o :(31*9821]31795 ( sUs ) ( s s) ( sJ s)
PisQis s Qs R(1+Ti) w jl:[1 Pj

We can aggregate the previous equation across all firms i industry s:

Vsj s

1 agDs Bs-2s_ | S s .
i g () (20 f () B et
j=1 J

6
w (14 7)™ 105

=1

The previous equation implies that the price of industry s bundles is proportional to:

S _1-6

Py o< wPs H(Pj)%f J, s
j=1

Taking the logarithm of the previous equation, we get that:

S

log(Js) + nysj log(Pj) + cst,
j=1

1—0s

log(Ps) = Bs log(w) —

B
With our parametric assumption on the joint-distribution of (z;,log(1 + 7;)) in industry s, we know
that:

1 6
21—6s

o oa(1) = (6) + 5722 (e) (i) + (a:02() = 201(3) )

0s 21—06s

Define: log(A) = (as (—pir(s) + 3 12 (0s02(s) = 20:7(9)) ) + 11z (5) + 3 725-0%(s) )
Then, the previous expression lead to the following matrix representation:

log(P) = (I —T) ™" (Blog(w) — log(A))

s€f1,8]

Now, remember that because of Cobb-Douglas aggregation in the final good market, HlePf s =
H;?:ld)ss. Hence, in log vector terms, we have that: ¢’logP = cst. Combining this with the above

equation:
¢’ (I —T)""log(A)

¢ (I-1)7'p

which since Y oc wlt€ leads to the second-order approximation for output:

logw = + cst,

@' (I1-T) "log(A)
¢ (I-T)""'B

Finally, note that as +8s =1 — 25:1 Ysu, S0 that « + 8 = (I —T)E, with E = (1,1,...,1) € [1,5].
This implies:

logY =(1+¢) + cst,

S
¢ U-T) " (a+B) =¢/ I-D) U-D)E=¢E= ¢.=1

s=1

As a result:
P (I-T)1B=1-¢’0U-T)"ta=1-a",
where a* is defined in Proposition
Call Y (1) (resp. Y (0)) the steady-state output in the economy with (©s)s = (69 + d©y)

(©%),)-

(resp. with

S

@’ (1 —T)~" (log(A(1)) — log(A(0)))
1—a*

With the assumption that the distribution of productivity is unaffected by the policy change:

AlogY =(1+¢)
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0s
— 0,

log(A (1)) —log(A(0)) = (as (—Auf(s) + %1 (s Ac2(s) — 2Aoz7—(s))))

s€[1,5]

So that the change in aggregate output is equal to:

bs
1—0,

Otsd’;

1—a*

S 1 )
AlogY =(1+¢) Z (fA,uT(s) + 5 (asAoZ(s) — ZAU'Z-,-(S)))
s=1

We substitute Ao .- (s) with AojarrpK,ipy(s) so that:

S
asdy 1 asf
AlogY = —(1+e)271 jq;* (A,u.r(s)+§1 595 AUE(S)+AU[MRPK,lpy(5))
— Us

s=1

As we explained in Appendix [A.A4] the statistics Apr(s), Aoy RPK,1py(s) and Acg2(s) are approxi-
mated by K\Au(s)7 AAalmelpy(s) and AAc2(s).
Formula for TFP logTFP = —a™* log % —(1—a*)log % We start with the log % term. Knowing

that wLs = as0sPsQs and that PsQs are fixed fractions of Y, we obtain that % is proportional fo %,
hence, given our final derivation for log output:

t

L /(I =T log(A
1ogf:_¢( )~ log( )+CS
Y 1—a*

Again, let ¢* the st" element of (I — F)71 ¢, be the linkage-adjusted industry share. Then:

Alog & = XS: ( e s ) (AHT(S) - (asA0Z(s) — 2AUZT(S)))

Y 1—a* 21—0s

We now compute the second-term. Start with the fact that:

We need to calculate K. Note that:

PsQs eT-05 7
Pisqis = 7 as0s
S (14 7)Toes

so that capital demand is given by:

0s .
PsQs eT—05 %
RJ;

kis = Osas

so that the industry level capital stock is:

Os
P =05
Ko = Ou0, 29 / < di
i€S (1

RJs

Using the fact that Po Q = ((I — N)*lcﬁ) Y, we obtain

Ke _msds
Y " RI,

where ns = a0 6o ((I —R)"!¢) is a function of parameters (e, @ and ¢). Hence:

K Js
log? = log (¥7}SIS> + cst
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Define K1, Y1 (resp. K9, Y9) the capital stock and output in economy 1 (resp. economy 0). Using
our parametric assumption and the fact that the experiment does not affect productivity, we have:

J, 1 agf O
Al Z)=-A 14222 a2(s) —2
og(ls) pr() + 5 (( + _93) 25) 22

We can now decompose the change in the aggregate capital to output ratio:

log <Z Ns—— ) + cst
S
= log (Z ns%eA log(})> + st
S

S

0 Aazf(s)) <1

70
s 70 Alos( 52
log(z 'r]g +log Z Og( ) ,
/
s z 1 Ms’ 70
K0 —_— ’
YO0 =K
0
where ks = % is the capital share of each industry in the economy 0. As a result, to a first-order

approximation:

Alog[Y(Nlog<1+anA10g(}]S>>
~ sAlog [ =2
;” Og(fs>
1 asf 0
~ s [ —Apr (1422 ) Ac%(s) —2—— Ao
zsjn( o)+ (142525 ) o2~ 277 00.0(9) ) )

s

This leads to the TFP formula:

1 asfs 05
AlogTFP = —a* gns (—Am(s) +3 ((1 +2 03) Ao?(s) -2 _egAaﬁ( )))
1
2

Zas¢s ( Apr(s) + 32

1—0s

(aSAUE (s) — 2A0r (s)))

‘We can re-organize this last equation into:

asfs 2 ¥ Qg 1
AlogTFP ~ ——Zns (1 + 03) AcZ(s)+ « Z (a* o5 — HS) (—AMT(S) + 51

K]

bs

— Us

(ozsAUE (s) —2A0.r (5)))

We substitute Ao+ (s) with AoyprpPK,ipy(s) so that:

1 sUs
AlogTFP =~ ——Zns (1 + o5 ) Ac(s) — Z(asqb: —a*Ks) (Au,—(s) +-2 0 Ac?(s) —i—Aaz,—(s))

—0s 21—06s

As we explained in Appendix[A.A4] the statistics Apr(s), Ao rPK,1py(s) and Ac2(s) are approximated
by K\A,u(s)7 AAalmK,lpy(s) and AAo2(s)
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II. Proof of Proposition

We consider here S heterogeneous industries. The setup is similar to Section @, except that the
final good market produces by combining industry outputs according to a CES production function:

S 1 S
P
Y:(qusy;b) , with > s =1
o=1 s=1
We assume that the capital share is constant across industries: as = a:

@ ll—a

0.4\ %
1848 7 Ys = /yi;dz
T

We first show how to define aggregate TFP in this environment. An efficiently allocated economy
with capital stock K and labor L is defined by:

1
P
Y = Y
(kiISaa()l(is) <Z ¢sYs >
Y*(K, L) = 9 e
1

/ikis <K (N, /;lis <L (p)

— .7
Yis = € isk

The first-order conditions w.r.t. k;s and [l;5 are:
65 Y ayloy 0y 1= = kg
{¢>5st1(1 — )y YTy Y =
Aggregate the first-order condition w.r.t. k;s across all firms in industry s:
dsYY Laylsyl=0sy1=v = AK, © ags YY1V = AK,
Similarly, the first-order condition w.r.t. ;5 delivers:
(1= a)gs VY™V = puLs
Summing up these equations across industries:
aY =AK and (1—-a)Y =uK

From the first-order conditions, we can write production for firm i:

a /11— l—«
w

So that:

_0s (1-a) e 0s P—0s

LT Q\ X7 g l1-«a T=0s =% s Tp>  (1—v) 25

yf: — T R (X) T—05 ( ) TPy, 10 y (=% =%,
m

Integrate over firms in industry s:

0s

0 . ats 1— (1-a) -6, _0s _ 0s QSLGS
YSGS = (/61*95 Zzsdi) (%) 1-05 ( “OZ) ¢s1795 Y(l 1/’)1793 Ys 1-0s
K2

As a result:

ana [1—a\1—®)
yl-6s = Zs(*) ( ) s Y 1=y p—0s
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1-0g

eS .
with: Zg = (fl eT=05 %is di) The last expression allows us to write:
) 1—a)—L
1*O‘>( 1=y ¢1 wyﬂf

vy =z (5)7T (0

Multiply the previous expression by ¢s and sum across industries
S Wb ) 1—
o= (el T ) (2)T (1 *a)( "y
s=1 A H

Since aY = AK and (1 — @)Y = uK, we see that:
)

T
<Z¢1 wzl ¢:> KQL(17Q>

s=1

And aggregate TFP is therefore defined by:

log(TFP) =log(Y) — alog(K) — (1 — a)log(L)

We now find the equilibrium wage in the economy. Profit maximization in the final good market gives

the demand for industry s output:
Pg _ ¢S(Yg)
Similarly, profit maximization in industry s gives the demand for firm ¢ in industry s
Pis _ (yﬁ)‘%’l
Ps Ys

Labor demand for firm i comes from:

Y. _ ,
Y??X{Pisyis —wlis} = max (¢9 ( S) Ys1 Gs)yf§ — wlis
Qb

0. _ afs
e T=(i-a)e; is - (T=a)0s
18

1

1— 9 T—(1—)fg Y. ¥-1 —(1—a)fs

— lis = (&) a ) (QSQP(i) Ysl—95> 1=( )
w Y

we have, for each firm in industry s: (1 — @)0sp;syis = wl;s. Replacing above yields

(A—a)bs 1
1—o)fs\ T-0-—a)bs Y. _ T—(1-a)0s _fs __ .. Ty
PisYis = <( ) e) (¢3P( ;) Ysl 63) ° el-(1-a)0s Fis kils (=

w

The first-order condition for firm i capital is simply: (1 + 745)R = afs Pi,-;?is. Combining with the

labor first-order condition, we obtain:
1-(1—a)bs (1—a)bs
(1—a)bs > 1=60s elfses Zis

Y 1—v 1-04 ﬁ 0495 1-05
o= (e(5) ) (wEm) T (S

.5

0s

Firm i output can be written as:
1—a)s

afs (
S (¢ (X)lfwyligs) o, (aGs) 1—695 ((1 —04)93) =05 ( eZis )1—65
PisYis = s % s R 711) 7(1 T Tis)a

S
We can combine the demand equation for firm ¢ and industry s output to write firm ¢ production in the

following way:
(1—a) 2 1
= e?is ) 1-05
)

= (o) ) ()T (e

Ys
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1
Aggregating within the industry, and since Yy = (; yf;)@
(YS)“—WJ"%S o7 (aes)f’%t ((1 - a)es)%?fs (/( etis )%d)
s — s (228 i
Y 8 R w i (1 + T,L'S)a
IS

1
¥
Since Y = (Zle ¢SYSw> , we can sum across industries s to pin down the wage:

(1—a)w

S | o W 1—6g

= [ a0s\ =% [ (1 — )b, -9 x -

1=2 dJ( Rg) <( ) ) S
s=1

w

B S ﬁ afs % 1 0 Tl S
— w= Szz:lcbs (?> ((1—a)bs) K

First, consider the difference in the capital stock between two steady-states. Call ks the capital share
of industry s in the initial economy:

1 1
Alog(K) = log (%) = log <Z gg)

E]

- b (ZK? Alog(f@))
= g KO@

s

1—v
1-a)y ¥ 1—%] T—a)p

Q

log (1 + Z KsA log(K5)> since the policy change is assumed small d© < 1
S
= ZnsAlog(Ks)
S
Similarly:

Alog(L) ~ > xsAlog(Ls),
S

where xs is the employment share of industry s in the initial economy.
We start from the first-order condition in capital:

1-(1—a)bs (1—a)6s
VA 1—195 abs T—0g (1—a)bs T—65 s,
kis = XS — Y1 05 — — 61795 s
Y s (1+7)R w

Aggregating across firms in industry s

1 1-(1—a)f, (1—a)0s 0s .
Ks = Y 171/))/1705 =05 (afs\ 1=0 (1 —a)fs\ =0 / eret di
s Xs Y, s R w ) i+ ,igs
1E€S (14 755) 105
=J,
Remember that:
0 afs (1—0)0s 0
(ys><1—w>1,es 1f%g (aes)fes ((1 — a)es)il—es (/( eZis ) =03 d,)
s — s (2P i),
Y X R w i V(1 4+ 7is)™
Is
which we can rewrite as:
o 1-—o)




10

THE AMERICAN ECONOMIC REVIEW

$=
Y1~ 95 _y1 es
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a(y (I1—c)(Pp—0s)
m afs\ - 7Jf)(l 95) (1*0!)9 (1—¢)(1-65
R w
w—
y1 05 Y, 9<

b0,
= = ab
—y, 90 es)( s

a)(w 0s) _
e (1 — )b DA-0:) FiTles
R w ?
Plugging this expression into K5 above yields

1 14 oW 1 (11_(121/) PY—0s
1 (03 — — - —
Ks =Y (xs0s)1-% (7) 1= (7) 1595(1 ¥) Js

w
So that, summing across industries

w

o a-oe
K_ZKS (a)1+1_w 11—« =%
Yy Y R
s=1
Now, we use the f.o.c. w.r.t. labor

s 1 =05
3 (xee) T 1T,
s=1
Y

afbs —afbg
1-4 1_p 17195 als 1-6s (1 — )b
lis = | Xs 7 Ys s

S) 1 Os elﬁsg Zis
(14 7s)R w

Aggregating across firms in the industry

; ( (Y)l’wyl 9) 193(049) ((1—(1)9)‘1‘2?1
s\ X Ys R w s
Note that:
I <(1*a)95)
s w
LS_KSTS (L%) ’
R
so that: -
. 21—\ Tow b inls
Le =Y (xs0s) T <%> 17«1;( a) (70
w
and:
o S P 1—6
L= (50T ST
-\ ()(595)171/J I o,
Y R w =

Remember that:

S 1 “" v 1-0 ﬁ
- abs (A-a)yp o =s -
[ () 0
s=1

But we know from the f.o.c. in labor

(1 — a)0spisyis = wlis = (1 — a)0s PsYs = wLs
So that:

o

IR av g\ (- ¥y v 1-6s
Py = ol () (47 "

1 Y % 1-0s
1—v¢ Og = PSyS _ XSliwesliwlsl_w bs
w ° Y v Ll Osr
SS/*1X/¢’91 10[ v O

7s is the output share of industry s in the initial economy: vs =

0y0
£5>. We have:

S
1 1—0s
Alog(w) =~ o E 5 Alog(Is)
s=1

s
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Going back to the expression for industry capital and employment:

Alog(Ks) = Alog(Y) — %A]og(w) + ﬁAIog(ls) + Alog(Js)
So that: 1 _e,
Alog(Ls) = Alog(Y) — __O‘fmog( w) + % o Alos(l)
Alog(TFP) = Alog(Y) — aAlog(K) — (1 — a)Alog(L)
S S
Alog(TFP) = %A log(w) — Z aksAlog(Ks) — Z (1 —a)xsAlog(Ls)
s=1 s=1
Note that: _a
Alog(Js) = ( 7(8) + (14 — =) Alog(ls)
So that:
Alog(Ks) = Alog(Y) — %Alog(w) =( o2(s) + ( + %) ! Alog(Is)
Alog(TFP) = i ( s o ) — A=)y s) b Alog(Is)
—\1- 11— 1—¢ s

WZHS(H il ) A0(s)

We can rewrite using the statistics defined in Section @

ab 1 abs
Alog(TFP) = —7253(14— s )A 2(s) —aszlws (Au 8)+*793A02(8)+A01MPRK,IM>

As we explained in Appendix|A.A4] the statistics Apr(s), AoimrpPK,ipy(s) and Ac?(s) are approximated
by K\Au(s)7 AAU@:KJM(S) and AAo2(s)
‘We now move on to the output formula. Remember that:

P 1—6g

l—ay g
L N 1= U, l—a\ 19 % =7 0
— = = —_ — s
Y <R> ( w ) § (xs0s) I

s=1

Combined with the aggregate labor supply curve, this equation implies:

1-ay by L5
Alog(Y):<e+ 1_w)AIog(w) Alog Z(Xses)l JEREANE

s=1
1 ay 1-ay Y 1-0s
Remember that Ls =Y (xs0s)T—% (%)ﬂ (I_Ta)ﬁ I1=% % | As aresult:
S IR e g
Alog (Z (Xses)lf"l’ ISI o ) ~ 7 Z )
s=1 s=1

Since Alog(w) = T a) Zé 1t Os Alog([s) we obtain:

—% Alog(1,)

S
Alog(Y)z(1+E>Zys * Alog(Is) + %Z

Using the expression for Alog(Is), we obtain the formula for the change in aggregate output in Propo-

S
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sition

S
ays 1 afy — —
Alogy =—%" ( D140 % (s — xs) a> (AAu(s) + 120 RAT(s) + AAalMRPK,lpy(s>)

—
s=1 s
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ITI. Robustness Analysis

Table O.A. 1—: Variance of IMRPK distribution and banking deregulation: Ro-
bustness

Var(log-MRPK)
(1) (2) (3) (4) () (6)

Exposure x Post S RTFHE _ gRHHk S B3FHE T ARKH
(.2) (.32) (.14) (.21)
Q2 Exposure x Post -.087 -.07
(.064) (.054)
Q3 Exposure x Post N Voo S 1R
(.063) (.052)
Q4 Exposure x Post S/ k S 11
(.073) (.054)
Year FE Yes Yes Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes
Industry-trends No Yes Yes No Yes
Observations 7,917 7,917 7,917 7,915 7,915 7915
Adj. R? 0.56 0.60 0.60 0.57 0.61 0.61

Note: We estimate the following model:
Xst =0t +ns +bx.As X POSTy + ps X t + €st,

where Xt is one of the three moments of the log-MRPK distribution mentioned above. J: is a year
fixed-effect and 7ns is an industry fixed-effect. As is the industry-level measure of exposure to banking
deregulation, and ps X t are industry-specific trends. Finally, POST} is a dummy variable for the post-
reform period (1985-1992). The dependent variable is the cross-sectional variance of log-MRPK in an
industry-year. In column (1)-(3), the capital stock is defined as the average of the gross book value of
assets at the beginning and end of the fiscal year (as opposed to the net value). In columns (4)-(6), we
trim the log-MRPK distribution at the 1% level instead of windsorizing it. All columns include year and
industry fixed-effects. Columns (2), (3), (5) and (7) include industry-specific trends. Standard errors are
clustered at the industry level.



