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factors are allocated across firms. As long as market frictions “ distort” the allocation of product 
demand and factor supply away from high TFP firms towards low TFP rivals, they lead to lower 
aggregate TFP than in an ideal situation of frictionless markets. Building on the distinction, 
introduced by Foster et al. (2008), between physical TFP (TFPQ or simply TFP, i.e., measured as 
the ability to generate physical output from given inputs) and revenue TFP (TFPR, i.e., measured 
as the ability to generate revenue from given inputs), Hsieh and Klenow (2009) construct a model 
of monopolistic competition in which, although firms can differ in their physical TFP, in the 
absence of frictions TFPR is the same for all firms. The idea behind this result is simple: with no 
frictions, the marginal revenue product of inputs should be equalized across firms as factors move 
from low to high marginal revenue product firms. As marginal revenue product equalization 
implies TFPR equalization, Hsieh and Klenow (2009) call deviations from a situation in which 
TFPR is equalized “ misallocation", and propose a simple way to measure its consequences on 
aggregate TFP. This is also the definition of “ misallocation” we adopt. It implies that the 
dispersion of TFPR across firms can be used to measure the extent of misallocation. It also implies 
that firms with a TFPR higher than the sectoral average are inefficiently small, while those with a 
TFPR below the sectoral average are inefficiently large. These are the two key implications of the 
misallocation literature that we use in this paper.  

   
 With these definitions in mind, we study the universe of Italian incorporated companies 

over the period 1993-2013 and find strong evidence of increased misallocation since 1995. If 
misallocation had remained at its 1995 level, in 2013 aggregate TFP would have been 18% higher 
than its current level. This would have translated into 1% higher GDP growth per-year, which 
would have helped to close the growth gap with France and Germany. The main source of 
misallocation comes from the !"#$"% industry component rather than the &'#!''% component: 
misallocation has mainly risen within sectors than between them, increasing more in sectors where 
the world technological frontier has expanded faster. Relative specialization in those sectors 
explains the patterns of misallocation across geographical areas and firm size classes with 
misallocation increasing particularly in the Northern regions and among big firms, which 
traditionally are the driving forces of the Italian economy. The broader message is that an 
important part of the explanation of the recent productivity puzzle may lie in a generally rising 
difficulty of reallocating resources between firms in sectors where technology is changing faster 
rather than between sectors with different speeds of technological change. This implies that 
moving factors of production from e.g. textile into IT would increase aggregate productivity less 
than ensuring that the most efficient firms within textile are the ones that absorb more resources. 

  
 In the wake of Griffith, Redding and Van Reenen (2004) we measure the speed of 

technological change in a sector by the average change of R&D intensity between 1987-1993 and 
1994-2007 in advanced countries.3 We find a positive and significant correlation between the 
������������������������������������������������������������������������������������������������������������
3 R&D intensity is measured as the share of R&D expenditure over value added at the sectoral level. Data 
are from the ANBERD database of the OECD. We exclude Italy from the sample and, following Griffith, 
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of firm i   in sector s   and sTFPR   to denote the sectoral average, then 
���!�� ssi TFPRTFPR  implies that the firm is inefficiently small and should be allocated more 

inputs in order to be able to increase its output and decrease its price until ��� �� ssi TFPRTFPR . 

Conversely, ������ ssi TFPRTFPR  implies that the firm is inefficiently large and should be 
allocated less inputs in order to be able to decrease its output and increase its price until 

��� �� ssi TFPRTFPR . The dispersion of siTFPR  around sTFPR   has a direct impact on 
sectoral TFP as the latter can be expressed in terms of the ideal level of sectoral TFP that would 
be achieved under the efficient allocation of resources minus the observed variance of firm TFPR 
in the actual allocation.6 

   
 Accordingly, sectoral misallocation can be measured in terms of sectoral TFPR 

dispersion as  

 � � � ���

��� 

� ���� ssi
s

si
sN

i
s TFPRTFPR

VA
VA

TFPRVar ���¦  

where VA  is value added and sN   is the number of firms in sector s  . Analogously, overall 
misallocation in the economy can be measured in terms of aggregate TFPR dispersion as  

 �� �� ��� ����
��

��� 

TFPRTFPR
VA
VA

TFPRVar s
s

S

s

���¦  

where S   is the number of sectors. On the othet hand, we are interested not only in 
understanding the extent to which aggregate dispersion is driven by variations between and within 
sectors but also between and within geographical areas or firm size groups. Using g  to denote 
an area/size group, gsiTFPR  will refer to the TFPR of firm i  in sector s  and area/size group 

g  and gsN  to the number of firms in that sector and group. Aggregate TFPR dispersion in the 
economy can then be decomposed into within-group and between-group components as  

  

������������������������������������������������������������������������������������������������������������
6  For our purposes it is conceptually crucial to measure TFPR based on cost shares as in HK rather from 
the residual of a firm-level production function estimation as in the productivity literature in IO (Foster et 
al., 2017).  
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driven by the within components. We wonder whether this pattern is driven by firms’ entry and 
exit, so in Figure 10 we disentangle the pattern of within misallocation for firms that are always in 
our data set (balanced panel) and for the full sample that accounts also for entry and exit. Even if 
the level of misallocation is lower for the balanced panel, the trend of misallocation is qualitatively 
very similar in both samples. However, from a quantitative point of view, after 1995 misallocation 
increases more significantly for the balanced panel than for the full sample; this implies that if 
anything, the process of entry and exit is dampening the raise of misallocation, which is consistent 
with the findings of Linarello and Petrella (2016).  

   
 As shown by Hsieh and Klenow (2009), TFPR can be expressed as a geometric average 

of the marginal product of capital (MRPK) and labor (MRPL). Hence the dispersion of TFPR and 
our measure of misallocation are going to be proportional to MRPK and MRPL. Figure 11 looks 
at the patterns of MRPK and MRPL dispersion and it shows that capital is the factor of production 
that experiences the sharpest increase in its marginal product’s dispersion since the mid-1990s, 
although this pattern has flattened out since the global financial crisis. To some extent the 
dispersion of MRPL increased too, but it does not show a striking trend.15 This seems to suggest 
that the capital market is a very important source of misallocation in Italy. 

  
 A first source of concern is that capital may be subject to adjustment costs (“ time-to-

build” ) that can lead to a higher dispersion simply due to a technology-driven adjustment process, 
which would be an efficient outcome. In order to explore whether time to build can be a driver of 
our findings, we explore the stationarity of our firm-level misallocation measure 
� �sis TFPRTFPR /ln . The idea is that this ratio should converge towards one over time if the 

adjustment process after a TFP shock is the main driver of TFPR dispersion. Firstly, we consider 
the variance ratio statistics (Cochrane, 1988; Engel, 2000), defined as 

)()/( 1 tttkt XXVarXXVar �� �� , where X  denotes the relative log-TFPR averaged across 
sectors. For stationary series, the variance ratio approaches a limit. The output of this exercise is 
reported in Figure 12. The pattern suggests that the variation in firm-level misallocation tends to 
stabilise in a time horizon of around fifteen years, which is a too long period for being consistent 
with an adjustment cost story. We also run a series of unit root tests to investigate the mean 
reversion property of this ratio. Table 6 reports the the Im-Pesaran-Shin (Im et al., 2003) and the 
Fisher-type (Choi, 2001) tests for the presence of unit root. The null hypothesis is rejected in all 
cases, entailing the series to be stationary and firms’ relative TFPR not being mean reverting.16  

   

                                                      
15 If we look at the change of the distribution of MRPK and MRPL between 1995 and 2013, we see that 
MRPK experienced a fattening of both tails and it kept a very similar mean; whereas, the distribution of 
MRPL experienced a clear leftward shift with a significant decrease of the mean. Results are available upon 
request. 
16 Analogous conclusions can be reached by carrying out the tests on the log-TFPR series. 
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and the Northwest, TFP would have been 18% and 25% higher if misallocation in 2013 had stayed 
at its 1995 level.  

 
 

7   Productivity, misallocation, and firm characteristics 
In the previous section we have documented the important role played by rising 

misallocation across Italian firms in the dismal evolution of Italian productivity since the 1990’s. 
We have highlighted that the main source of misallocation comes from a within industry 
component, especially in sectors where the world technological frontier has expanded faster. 
Relative specialization in those sectors explains the patterns of misallocation across geographical 
areas and firm size classes: accounting for the sectoral composition of Italian regions and firm size 
classes implies that “ frontier shocks” are the strongest for Northern regions and big firms. This 
matches the relative increase in misallocation across geographical areas and firm sizes. 

  
 To shed additional light on the relation between exposure to frontier shocks and 

misallocation within industries, we now investigate which firm characteristics (“ markers” ) are 
associated with firms being inefficiently sized. We look in particular at corporate ownership and 
management, finance, workforce composition, internationalization and innovation. In doing so, 
we rely on reduced form regressions at the firm level. The econometric specifications that we 
implement allow us to identify correlations, but not causation, of key firm characteristics with a 
firm’s TFPR relative to its sectoral average. In particular, we run the following regression:  

  

,=ln 10 iststist
st

ist X
TFPR
TFPR HJGEE ����                (5) 

where i , s  and t  refer to firm, sector and year respectively; istX  is the marker (or vector of 

markers) we want to analyze23; tG  is a year dummy that captures common shocks to all firms in 

a given year; sJ  is a sector fixed effects controlling for time-invariant sector characteristics that 

can influence the effect of the marker on misallocation; istH  is the error term. This regression 
relates the log-ratio of a firm’s TFPR to the average TFPR of its sector with the chosen marker 
(or vector of markers). Thus, if our estimates point to (<)0>1E , we can conclude that firms 
with larger istX  are characterized by higher (lower) relative TFPR.  

  
 In equation (5) the main variable of interest is marker istX . Its coefficient 1E  could be 

zero in two different scenarios. First, it would be zero if the aggregate allocation of resources were 

                                                      
23 For robustness, we also enter the markers with a squared term in order to allow for non-linearity. 
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efficient, as 1=/ sis TFPRTFPR  would hold for all firms. As we have already seen, this is not 

the case in our data. Second, even if the allocation of resources were not efficient, 1�E would be 
zero if istX  did not directly affect relative TFPR. As in the end only the second scenario is 

relevant, we can conclude that a non-zero estimate for 1�E  reveals that the marker increases 
misallocation.24 In particular, larger (smaller) values of the marker lead to more misallocation for 
positive (negative) estimated 1�E . In other words, if the estimated 1�E  is positive, firms with 
relatively large istX  are inefficiently small; vice versa, if the estimated 1�E is negative, firms with 

relatively large sitX  are inefficiently large.  
   
 Our benchmark specification is based on standard pooled OLS regression, always 

including sector and year dummies.25 We have also run a number of different specifications, 
including additional controls, lagged regressors, and firm effects. Moreover, we have run these 
regressions by geographic area, firm size, and low- vs. high-tech sectors. 26  While the 
corresponding results are available upon request, for parsimony we provide here a synthetic 
description of the most robust and policy relevant findings based on the benchmark case with our 
aggregate sample.  

   
 For each marker, we run regression (5). Moreover, following HK, we infer the firm-level 

output and capital distortions (“ wedges” ) and we use them as alternative dependent variables in 
(5).27 There is a higher capital distortion when the ratio of labor compensation to the capital stock 
is high with respect to the one we would expect from the industry output elasticities relative to 
                                                      
24 In Calligaris et al. (2016) we show that a marker could still be linked to misallocation even if 1�E were 
zero, if it is related to the dispersion of the residuals of equation (5). We have checked whether this is the 
case and found no evidence, which implies that 01 �z�E  is the necessary and sufficient condition for a 
marker to induce misallocation. We omit these results for parsimony but they are available from the authors 
on request. 
25 With respect to our aim of investigating the markers of misallocation, the most appropriate specification 
does not include firm fixed effects. In fact, we are mainly interested in how cross-firm differences in relative 
TFPR are related to given firm characteristics. We are less concerned with the effects of the within-firm 
variation in those characteristics across time. 
26 We use the OECD classification of manufacturing industries according to their global technological 
intensity, based on R&D expenditures with respect to value added. 
27 Hsieh and Klenow (2009) show that for firm i  in sector s  the capital and output distortions (‘wedges’) 
can be computed as �� ���> �@11/= ���� ississKis RKwL �D�D�W  and �> �@isissisYis YPwL ))(1(1/1= �D�V�V�W ������

.respectively, where w  is the wage, R  is the rental rate of capital, isP  is price of output and s�D  is the 
capital share of firm expenditures. 
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'/#*+-1#+=@'*+%1-1B#C<*#9%#&''(#/',#'C1%,3)*-'.)&&=#A'.1-1*%.*#/)A*1>#5',#-.1*).A%B#-/#*+-1#9%,%#*+%#
A)1%B#9%#1+'<&8#'C1%,3%#)#1-:.-/-A).*#-.A,%)1%#-.#&%3%,):%#/',#/-,01#9-*+#&'9%,#,%&)*-3%#4567#)/*%,#
*+%#-.*,'8<A*-'.#'/#*+%#H<,'>N!##

###
#?.#4)C&%#DD#9%#A).#1%%#*+)*#+-:+#&%3%,):%#-.8%%8#A+),)A*%,-O%1#&'9%,#4657#/-,01>#4+-1#

,%&)*-'.#C%A'0%1#1-:.-/-A).*&=#1*,'.:%,#)/*%,#.)*-'.)&#%MA+).:%#,)*%#@),-*-%1#9%,%#/-M%8#*'#*+%#H<,'#
-.# DPPP># 4+-1# -1# A'.1-1*%.*# 9-*+# *+%# /)A*# *+)*#*+%# -.*%,%1*# ,)*%# A'.3%,:%.A%# *+)*# /'&&'9%8# *+%#
-.*,'8<A*-'.# '/# *+%# H<,'# &%8# *'# )# 0-1)&&'A)*-'.# '/# A,%8-*# *'# &%11# @,'8<A*-3%# /-,01# *+)*# ),%#
8-1@,'@',*-'.)*%&=# &),:%# :-3%.# *+%-,# @,'8<A*-3-*=># Q'*# 1<,@,-1-.:&=B# 9%# )&1'# 'C1%,3%# *+)*# 0',%#
&%3%,):%8#/-,01#),%#A+),)A*%,-1%8#C=#)#0-1)&&'A)*-'.#'/#*+%#A)@-*)&R&)C',#,)*-'#)1#*+%#1+),%#'/#A)@-*)&#
-1#*''#&),:%>#S'9%3%,B#*+-1#%//%A*#8-8#.'*#-.A,%)1%#1-:.-/-A).*&=#)/*%,#*+%#H<,'>##

###
#/"#0-12(',321#!234'35##
###
#$%#A'.1-8%,#)#/-,0#)1#C%-.:#-.3'&3%8#-.#T,%&)*-'.)&#C).(-.:2#-/#-*#8%A&),%1#*+)*#*+%#@,-.A-@)&#

,%)1'.#/',#8%)&-.:#9-*+#-*1#0)-.#C).(#-1#U#@%,1'.)&#,%&)*-'.1+-@#).8#)11-1*).A%V#>#?.#4)C&%#D!#9%#
'C1%,3%#*+)*#,%&)*-'.)&#C).(-.:#-1#)11'A-)*%#9-*+#&'9%,#,%&)*-3%#4567B#1'#*+)*#*+%#/-,01#*+)*#%.:):%#
-.#,%&)*-'.)&#C).(-.:#),%#&),:%,#*+).#9+)*#*+%=#1+'<&8#'@*-0)&&=#C%>#4+-1#1<::%1*1#*+)*#,%&)*-'.)&#
������������������������������������������������������������������������������������������������������������
N!#W%3%,):%#-1#8%/-.%8#)1#8%C*#'3%,#*'*)&#)11%*1>#K=#&''(-.:#)*#*+-1#3),-)C&%#9%#A+%A(#-/#/-,012#8%C*#-.A,%)1%8#
8-1@,'@',*-'.)*%&=# 9-*+# ,%1@%A*# *'# *'*)&# )11%*1# 8<,-.:# *+%# @%,-'8# '/# A+%)@# A,%8-*# *+)*# /'&&'9%8# *+%#
-.*,'8<A*-'.#'/#*+%#H<,'>#
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$%&'(&)#*()+,#$-#%#'-.#*/,(0%,(/&#1/2#3/4#52/678,(0-#1(2*9#,/#8+//9-#%#95-8(1(8#$%&':#5-2+%59#
$-8%79-# (,# )2%&,9# */2-# 9755/2,# (&# ,(*-# /1# &--6;# <-&8-:# 2-3%,(/&%3# $%&'(&)# *%.# $-# %# 62%)# /&#
%))2-)%,-#52/678,(0(,.#$-8%79-#(,#6(0-2,9#2-9/728-9#12/*#*/2-#52/678,(0-#1(2*9#4(,+#4-%'#$%&'(&)#
8/&&-8,(/&9#,/#3-99#52/678,(0-#1(2*9#4(,+#9,2/&)#$%&'(&)#8/&&-8,(/&9;##

###
#

7.3   Workforce composition 
=+-# 17&8,(/&(&)# /1# ,+-# 3%$/2# *%2'-,# (9# /&-#/1# ,+-# 9,278,72%3# 1-%,72-9# /1# ,+-# >,%3(%&#

-8/&/*.#,+%,#+%9#$--&#*/2-#-?,-&9(0-3.#2-1/2*-6#9(&8-#,+-#"@@A9;BB#C(9%33/8%,(/&#(9#3-99#3('-3.#,/#
-*-2)-#4+-&#3-99#52/678,(0-#1(2*9#%2-#12--# ,/#2-678-#D%&6#*/2-#52/678,(0-#1(2*9#%2-#12--# ,/#
(&82-%9-E#,+-#%*/7&,# /1#3%$/2;#>&#,+(9#5-295-8,(0-:#$.#(&,2/678(&)#*/2-#13-?($(3(,.# (&#,+-#3%$/2#
*%2'-,:#,+-#2-1/2*9#,+%,#,+-#>,%3(%&#-8/&/*.#7&6-24-&,#(&#,+-#"@@A9#9+/736#+%0-#(&678-6#%#$-,,-2#
%33/8%,(/&# /1# 3%$/2;# >&# ,+(9# 9-8,(/&# 4-# %&%3.9-# ,+-# 2-3%,(/&# $-,4--&# 1(2*9F# 4/2'1/28-# %&6#
*(9%33/8%,(/&# 12/*# 6(11-2-&,# 5-295-8,(0-9;# >&# 5%2,(873%2# 4-# 3//'# %,# ,+-# >,%3(%&# G%)-#
H7553-*-&,%,(/&#H8+-*-:#4+(8+#(9#,+-#*%(&#(&9,27*-&,#/1#3%$/2#+/%26(&)#,+%,#1(2*9#79-;#G-#%39/#
3//'#%,#,+-#9+%2-9#/1#,-*5/2%2.#%&6#1/2-()&#4/2'-29#,+%,#1(2*9#+(2-I#%&6#4-#%&%3.9-#,+-#2/3-#/1#9'(33#
(&,-&9(,.#%*/&)#$/,+#$37-J#%&6#4+(,-J8/33%29;##

###
#!"#$!%&#'())*&+&,-!-./,#'01&+&#23!44!#5,-&%6!7./,&#8(!9!%,.#:#358;##
###
#K(29,3.:#4-#3//'#%,#+/4#(&,-&9(0-3.#1(2*9#2-9/2,-6#,/#,+-#G%)-#H7553-*-&,%,(/&#H8+-*-#

DLM%99%#>&,-)2%N(/&-#O7%6%)&(P#J#M>OE#D0%2(%$3-#LM>OQ9+%2-P#J#+/729#/1#M>O#/0-2#,/,%3#+/729#
4/2'-6E;#G+-&#1(2*9#%2-#(&#6(9,2-99:#,+-.#8%&#79-#,+(9#98+-*-#,/#+/%26#3%$/2:#9/#,+%,#4/2'-29#
9795-&6#,-*5/2%2(3.#,+-(2#R/$#%&6#2-8-(0-#%#57$3(8#$-&-1(,;#=+-#'-.#8+%2%8,-2(9,(8#/1#,+(9#98+-*-#(9#
,+%,#(,#52/,-8,9#&/,#/&3.#,+-#4/2'-2:#$7,#%39/#,+-#95-8(1(8#R/$#*%,8+#$-,4--&#4/2'-2#%&6#1(2*;#=+(9#
98+-*-#8%&#+%0-#-(,+-2#%#5/9(,(0-#/2#&-)%,(0-#-11-8,#/&#*(9%33/8%,(/&:#$-8%79-#(,#1%8(3(,%,-9#3%$/2#
+/%26(&)#)7%2%&,--(&)#,/#1(2*9#%&6#4/2'-29#%#79-173#$711-2#(&#6/4&,72&9:#$7,#%,#,+-#9%*-#,(*-#(,#
*()+,#-&6#75#52/,-8,(&)#%#R/$#*%,8+#,+%,#4/736#$-#*/2-#-11(8(-&,#,/#$2-%';#S72#*-,+/6/3/).#
%33/49#79# ,/#7&6-29,%&6#(&#4+(8+#6(2-8,(/&#52/678,(0(,.#%&6#*(9%33/8%,(/&#%2-#%11-8,-6#$.# ,+(9#
95-8(1(8#5/3(8.#,//3;##

###
#=%$3-# "B# 9+/49# ,+%,# ,+-# 1(2*9# ,+%,# 79-#,+-# M>O# */2-# (&,-&9(0-3.# %2-# 3%2)-3.# /0-2J

������������������������������������������������������������������������������������������������������������
BB#=4/#*%R/2#2-1/2*9#/1#,+-#3%$/2#*%2'-,#,//'#53%8-T#,+-#=2-7#U%4#%&6#,+-#V(%)(#U%4;#=+-#1/2*-2#4%9#
(&,2/678-6#(&#"@@W#D3%4#"@XY@WE#4(,+#,+-#%(*#/1#*%'(&)#,+-#>,%3(%&#3%$/2#*%2'-,#*/2-#13-?($3-;#=+-#*%(&#
&/0-3,.# /1# ,+-# =2-7# U%4# 8/&9(9,-6# (&# ,+-# (&,2/678,(/&# /1# ,-*5/2%2.# 8/&,2%8,9# %&6# (&# ,+-# 82-%,(/&# /1#
=-*5/2%2.#G/2'#Z)-&8(-9#DR/$8-&,-29#4-2-#52(0%,(N-6#%&6#6-8-&,2%3(N-6E;#=+-#=2-7#[%8'%)-#%39/#*/6(1(-6#
,+-#6(98(53(&-#/1#1(?-6J,-2*#8/&,2%8,9:#*/6(1(-6#,+-#2-)73%,(/&#2-3%,-6#,/#-*53/.*-&,#(&#,+-#2-9-%28+#9-8,/2#
%&6#2/9-#12/*#!!#,/#!\#,+-#%)-#3(*(,#1/2#%552-&,(8-9+(5#8/&,2%8,9;#=+-#V(%)(#U%4:#(&,2/678-6#(&#!AAB#D3%4#
BAYABE:#82-%,-6#&-4#8/&,2%8,7%3#1/2*9#%&6#2-&/0%,-6#9/*-#-?(9,(&)#/&-9:#*%(&3.#%11-8,(&)#,+-#97$/26(&%,-6#
4/2'-29;#
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#$%&'#($)"*+)",-$.#"%./$"%-&'0)"1$"%2*00$#",-*+"3-*,".,"('##$+,04".%5"6-$#$".%"*0%&"*"7&%.,.8$"*+)"
%.9+.:.(*+,"(&##$0*,.&+"3.,-"&',7',").%,&#,.&+".2704.+9",-*,",-$%$":.#2%"*#$"#$($.8.+9"*+".270.(.,"
%'1%.)4;"3-.(-".%".+)$$)",-$"(*%$5"<.+*004;"&'#"#$%'0,%"%-&3",-*,;"*%".,"2.9-,"1$"$=7$(,$);":.#2%"
'%.+9",-$">?@"%'::$#":#&2"*"0*#9$#"0*1&#").%,&#,.&+"#$0*,.8$",&"(*7.,*05" "

" " "
" 6-$%$" :.+).+9%" %'77&#," ,-$" .)$*" ,-*," 0$%%" 7#&)'(,.8$" :.#2%" *#$" 2&#$" 0.A$04" ,&" ,*A$"

*)8*+,*9$"&:",-$">?@"*+)",-*,;",-#&'9-",-$"*%%&(.*,$)"B,$27&#*#4C"#$)'(,.&+".+"0*1&#"(&%,%;",-$"
>?@"3&#A%"*9*.+%,",-$"#$)'(,.&+"&:",-$"*2&'+,"&:"0*1&#"'%$)"14"0&3"7#&)'(,.8.,4":.#2%;",-$#$14"
:&%,$#.+9"2.%*00&(*,.&+"$%7$(.*004"&+",-$"0*1&#"%.)$5DE" " "

" " "
"!"#$%&'()*)+#,()-%)." "
" " "
" 6*10$" FE" *+)" FG" *+*04/$" ,-$" *%%&(.*,.&+"&:" ,$27&#*#4" *+)" :&#$.9+" 3&#A$#%" 3.,-" &'#"

2$*%'#$%" &:" 2.%*00&(*,.&+5" H$" (&+%,#'(," ,-$" ,3&" 8*#.*10$%" I,$#2J$270J%-*#$K" *+)"
I:&#$.9+J$270J%-*#$K5"6-$":&#2$#".%"$=7#$%%$)".+",$#2%"&:",-$"#*,.&"&:",-$"+'21$#"&:",$27&#*#4"
$270&4$$%",&",-$",&,*0"+'21$#"&:"$270&4$$%"*,",-$"$+)"&:",-$"4$*#5"6-$"0*,,$#".%;".+%,$*);"2$*%'#$)"
*%",-$"#*,.&"&:",-$"*8$#*9$"+'21$#"&:":&#$.9+"3&#A$#%",&",-$"*8$#*9$"+'21$#"&:"3&#A$#%".+"*"9.8$+"
4$*#5"L'#"%*270$"1$9.+%":#&2"FMMM":&#",$27&#*#4"3&#A$#%"*+)":#&2"!NND":&#":&#$.9+"3&#A$#%5" "

" " "
"H$":.+)" ,-*," :.#2%",-*," '%$"*"-.9-$#"%-*#$"&:" ,$27&#*#4"3&#A$#%"-*8$"-.9-$#"#$0*,.8$"

6<OP;"%&",-$4"*#$".+$::.(.$+,04"'+)$#Q#$%&'#($)"*+)",-$.#"%./$"%-&'0)"1$"0*#9$#",-*+"3-*,".,"*(,'*004"
.%5DG"R,",-$"%*2$",.2$;",-$%$":.#2%"%'::$#":#&2"*"%.9+.:.(*+,04"%,#&+9$#").%,&#,.&+"&+"(*7.,*0".+7',%"
#$0*,.8$",&"0*1&#"B3-.0$"3$")&"+&,":.+)"*"%.9+.:.(*+,"*%%&(.*,.&+"3.,-"&',7',").%,&#,.&+%C5"R"7&%%.10$"
$=70*+*,.&+"(&'0)"1$",-*,"2&#$"7#&)'(,.8$":.#2%":.+)"%,#&+9$#").%,&#,.&+%".+",-$"(*7.,*0"2*#A$,"
*+);"9.8$+",-$"(&270$2$+,*#.,4"1$,3$$+"(*7.,*0"*+)"0*1&#;",-$4",$+)",&"#$%7&+)":*8&#.+9"*"-.9-$#"
%-*#$"&:",$27&#*#4"*+)"2&#$":0$=.10$"3&#A$#%5" "

" " "
"R%":&#":&#$.9+"3&#A$#%;"3$")&"+&,":.+)",-*,",-.%"2*#A$#".%"%.9+.:.(*+,04"*%%&(.*,$)"3.,-"

2.%*00&(*,.&+5"6-$"(&$::.(.$+,"&+"#$0*,.8$"7#&)'(,.8.,4".+"6*10$"FG".%"+&,"%,*,.%,.(*004").::$#$+,":#&2"
/$#&5"S&3$8$#;"3$":.+)"%&2$"7&%.,.8$"*+)"%.9+.:.(*+,"(&##$0*,.&+"3.,-",-$"(*7.,*0").%,&#,.&+;"3-.(-"
%.9+*0%",-*,":.#2%"#$04.+9"2&#$"&+":&#$.9+"3&#A$#%",$+)",&"%'::$#":#&2"%,#&+9$#"(*7.,*0").%,&#,.&+%"
#$0*,.8$",&"0*1&#5"T$8$#,-$0$%%;",-.%")&$%"+&,"#$%'0,".+,&"1#&*)$#"2.%*00&(*,.&+5" "

������������������������������������������������������������������������������������������������������������
DE"6&"9&"2&#$".+,&",-$")$,*.0%"&:",-$%$"#$0*,.&+%-.7%;"3$"1'.0)",-$"8*#.*10$"IU$*#V3.,(-J>?K;",*A.+9"8*0'$"
&+$".+",-$"4$*#".+"3-.(-",-$":.#2"%,*#,%"#$%&#,.+9",&">?@;"*+)"#'+"(&+,$27&#*+$&'%"*+)"&+$Q4$*#"0*99$)"
:.=$)"$::$(,%"#$9#$%%.&+%;":.+).+9",-*,",-$")$(.%.&+",&"%,*#,"'%.+9">?@".%"*%%&(.*,$)"3.,-"0&3$#"#$0*,.8$"6<OP5"
DG"6-$%$" :.+).+9%" %'77&#," ,-$" .)$*" ,-*," -.9-$#" 6<OP" :.#2%" *#$" 2&#$" 0.A$04" ,&" ,*A$" ,-$" &77&#,'+.,4" &:"
#$%&#,.+9" ,&" ,$27&#*#4"3&#A5"6-.%"#$%'0," .%" .+"%-*#7"(&+,#*%,"3.,-"W*8$#." *+)"O*#.%."B!NFGC;"3-&" :.+)" *"
+$9*,.8$"(&##$0*,.&+"1$,3$$+"*":.#2X%"%-*#$"&:"3&#A$#%".+"*",$27&#*#4"(&+,#*(,"*+)".,%"7#&)'(,.8.,45"S&3$8$#;"
,-$").::$#$+,"7#&)'(,.8.,4"2$*%'#$"*+)",-$").::$#$+,",.2$"7$#.&)"B!NNFY!NND".+",-$.#"(*%$C"2*4"$=70*.+",-$"
).::$#$+($5"
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###
###
#!"#$%&''#&()*(+&),##
###
#$%#&''(#)*#*+'#,%)-./%-#'0#-(1&&213*%3-1*45#*6%#-6)/%#'0#+61*%#7'&&)/-#6'&8139#)#8%9/%%#

:;)<&%#=>?#)38#*6%#-6)/%#'0#<&.%#7'&&)/-#6'&8139#)#8%9/%%#:;)<&%#=@?A#$%#)/%#)<&%#*'#'<-%/B%#*6%-%#
*+'#B)/1)<&%-#'3&4#13#!C=C#)38#!C==D#*6%/%<4#+%#/.3#)#7/'--2-%7*1'3#/%9/%--1'3#0'/#*6%#*+'#4%)/-#
*'9%*6%/A">##

###
#E1/,-#+1*6#)#6196%/#-6)/%#'0#6196#-(1&&%8#+'/(%/-#),'39#+61*%#7'&&)/-#6)B%#6196%/#;EFG#

'3#)B%/)9%D#6%37%#*6%4#-6'.&8#<%#)&&'7)*%8#,'/%#13H.*-#*'#137/%)-%#*6%1/#-1I%A"@# ;6%-%#01/,-#-.00%/#
)&-'#0/',# )#&)/9%# '.*H.*#81-*'/*1'3# )38#0/',# )# /%&)*1B%&4#&)/9%/#81-*'/*1'3#0'/#&)<'/# /%&)*1B%#*'#
7)H1*)&D#+6%/%#*6%#&)<'/#81-*'/*1'3#7'.&8#<%#/%&)*%8#*'#<'*6#-(1&&%8#)38#.3-(1&&%8#&)<'/A#J'+%B%/D#
10# +%# &''(# )*# *6%# -6)/%# '0# -(1&&%8# +'/(%/-# ),'39# <&.%# 7'&&)/-D# +%# 8'# 3'*# 0138# )34# -1931017)3*#
)--'71)*1'3#+1*6#,1-)&&'7)*1'3#'/#'.*H.*#81-*'/*1'3D#<.*#'3&4#)#,)/913)&&4#-1931017)3*#)--'71)*1'3#
+1*6#-*/'39%/#81-*'/*1'3-#13#&)<'/#13H.*#/%&)*1B%#*'#7)H1*)&A##

###
#

!"#$ $ $ %&'()&*'+,&*-+.*'+,&$
$%# 0'7.-# '3# *+'# ,)13# 81,%3-1'3-# '0# 01/,-K# 13*%/3)*1'3)&1-)*1'3D# 8%&'7)&1-)*1'3# )38#

0'/%193#81/%7*#13B%-*,%3*A#L3#;)<&%#=M#+%#&''(#)*#*6%#7'//%&)*1'3#<%*+%%3#,1-)&&'7)*1'3#)38#+%*6%/#
01/,-#8%&'7)&1I%8#H)/*#'0#*6%1/#H/'8.7*1'3#H/'7%--D#+6%/%)-#13#;)<&%#=N#+%#&''(#)*#*6%#7'//%&)*1'3#
<%*+%%3#EOL#)38#,1-)&&'7)*1'3A#L3#<'*6#7)-%-#+%#8'#3'*#0138#%B18%37%#'0#/%-'./7%#,1-)&&'7)*1'3#
0'/#01/,-#%39)9139#+1*6#*6%-%#*4H%-#'0#13*%/3)*1'3)&#)7*1B1*1%-#+1*6#/%-H%7*#*'#*6'-%#*6)*#8'#3'*A#
;61-#8'%-#3'*#1,H&4D#6'+%B%/D#*6)*#+1*613#*6'-%#9/'.H-#*6%/%#1-#3',1-)&&'7)*1'3D#<.*#91B%3#*6%#&'+#
3.,<%/#'0#'<-%/B)*1'3-D#+%#8'#3'*#6)B%#%3'.96#H'+%/#*'#)3)&4-%#*61-#)-H%7*A# #

###
#P3'*6%/# -*4&1I%8# 0)7*# )<'.*# H/'8.7*1B1*4# )38# 13*%/3)*1'3)&1-)*1'3# 1-# *6%# +%&&2(3'+3#

6196%/#H/'8.7*1B1*4#'0#*6%#%QH'/*139#01/,-D#)-#7',H)/%8#*'#3'32%QH'/*%/-A#R1B%3#*6%#3)*./%#'0#'./#
-),H&%D#13#+6176#,'/%#*6)3#MCS#'0#*6%#01/,-#%QH'/*D#+%#6)B%#*'#-',%6'+#*)(%#*61-#%B18%37%#0'/#
9/)3*%8A#$%#6)B%#3'3%*6%&%--#7'3-18%/%8#*6%#13*%3-1*4#'0#*6%#%QH'/*#)7*1B1*4D#,%)-./%8#13#*%/,-#'0#
*6%#%QH'/*#-6)/%#'0#/%B%3.%-D#0138139#-',%#%B18%37%#'0#)#H'-1*1B%#/%&)*1'3-61H#+1*6#/%&)*1B%#;EFGA"M##

###
#

������������������������������������������������������������������������������������������������������������
">#$%#)&-'#/.3#*6%#/%9/%--1'3-#0'/#*6%#*+'#4%)/-#-%H)/)*%&4#)38#*6%#/%-.&*-#)/%#-1,1&)/A#
"@# ;61-#/%-.&*#1-#H)/*17.&)/&4#-*/'39#0'/#<19#01/,-#)38#0'/#&'+2*%76#01/,-A#
"M# ;6%#B)/1)<1&1*4#13#*6%#8)*)#8'%-#3'*#)&&'+#0'/#)#H/'H%/#)3)&4-1-#'0#*61-#1--.%A#R1B%3#*6%#&'+#B)/1)<1&1*4#13#
*6%#8)*)D#*6%#/%&)*1'3-61H#%,%/9%-# '3&4#+6%3#7'3*/'&-#)/%#13*/'8.7%8#0'/#*6%#%QH'/*#-6)/%#13#����t # )38#

����t D#'/#*6%#3'3&13%)/1*4#13#*6%#/%&)*1'3-61H#1-#*)(%3#13*'#)77'.3*A#
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$%%&'()*&%# *+# (# ,(*-./# -0(+&%(1.0# 2(-30-# &,# 1&)4# 5-&678)*'*)/# (%6# 2*+(..&8()*&%9# :40#

-0.()*&%+4*5#8(%#*%#5-*%8*5.0#;&#1&)4#<(/+9#=%#)40#&%0#4(%6>#*%%&'()*&%#8(%#10#)4&7;4)#)&#,&+)0-#
5-&678)*'*)/?#&%#)40#&)40-#4(%6>#2&-0#5-&678)*'0#,*-2+#@09;9#A0.*)B>#!CCDE#(%6F&-#,*-2+#<*)4#4*;40-#
-0'0%70+#@09;9#G7+)&+>#!CHHE#8(%#6*+5.(/#(#4*;40-#5-&50%+*)/#)&#*%%&'()09#$,#)40#*%%&'()*&%#84&*80#
*+# 2(60# *%# (# 6/%(2*8# 8&%)0I)# <*)4# (6J7+)20%)# 8&+)+# ,&-# 8(5*)(.># (# 5&+*)*'0# -0.()*&%+4*5# <*)4#
2*+(..&8()*&%#8(%#10#0I508)06#@K+30->#L&..(-6MN0I.0-#(%6#O0#P&0830->#!CH"E9#:&#*%'0+)*;()0#)40#
-&.0#&,#*%%&'()*&%>#<0#8&%+*60-#)40#+4(-0#&,#*%)(%;*1.0#(++0)+#@(++&8*()06>#0++0%)*(../>#<*)4#QRO>#
2(-30)*%;#(%6#1-(%6*%;E#&%#,*-2+S#)&)(.#(++0)+9##

###
# :(1.0#!C#+4&<+#)4()#(#4*;40-#+4(-0#&,#*%)(%;*1.0#(++0)+#*+#(++&8*()06#<*)4#4*;40-#-0.()*'0#

:TUQ9DV# :4*+#*25.*0+#)4()#,*-2+#)4()#*%'0+)#2&-0#*%#*%%&'()*&%#)0%6#)&#10#7%60-M-0+&7-806#(%6#
+4&7.6# 4('0# .(-;0-# +*B09# A&-0&'0-># )40+0# ,*-2+# )0%6# )&# +7,,0-# ,-&2# (# .(-;0-# 6*+)&-)*&%# *%# )40#
(..&8()*&%#&,#8(5*)(.#-0.()*'0#)&#.(1&-9#:4*+#*+#8&%+*+)0%)#<*)4#)40#'*0<#)4()#8-06*)#5-&'*+*&%#)&#,*-2+#
)4()#*%%&'()0#2(/#5.(/#(#30/#-&.0#*%#-0678*%;#2*+(..&8()*&%9#

###
#N4*.0#&7-#6()(1(+0#6&0+#%&)#(..&<#7+#)&#(66-0++#*%%&'()*&%#7+*%;#(.)0-%()*'0#(%6#2&-0#

,&87+06# 20(+7-0+># )4*+# 0'*60%80# *+# *%# .*%0# <*)4#-080%)# +)76*0+# &%# )40# 5-&678)*'*)/# 0,,08)+# &,#
*%)(%;*1.0#(++0)+>#+784#(+#G())*+)*>#G0..&8#(%6#O0.#W())&#@!CHXE>#<4&#,*%6#)4()# )40+0#(++0)+#(-0#
5&+*)*'0./#(++&8*()06#<*)4#1&)4#:TU#(%6#)084%&.&;/#(6&5)*&%>#(%6#+7;;0+)#(#30/#-&.0#&,#,*-2+S#
*%%&'()*&%#84&*80+#(+#2(-30-+#&,#2*+(..&8()*&%9##

###
#

!",$ $ $ -'./+&+&0$.)123145$)$46'1*$6'14371)83$
N0#8&25.0)0#&7-#*%'0+)*;()*&%#&,#)40#,*-2#2(-30-+#(++&8*()06#<*)4#-0.()*'0#5-&678)*'*)/#

(%6#2*+(..&8()*&%#1/#-7%%*%;#)40#-0;-0++*&%+#&%#6*,,0-0%)#+71+0)+#&,#*%6050%60%)#'(-*(1.0+#0%)0-06#
+*27.)(%0&7+./9# :4*+#+4&7.6# ;*'0#+&20#;7*6(%80#&%#)40#-0.()*'0#*25&-)(%80#&,#)40+0# '(-*(1.0+9#
A&-0# +508*,*8(../># <0# .&&3# ()# )40# +4(-0# &,# ;-(67()0+# (2&%;# <4*)0# 8&..(-+># *%%&'()*&%># ,(2*./#
&<%0-+4*5># -0.*(%80# &%# )40# <(;0# +755.020%)()*&%# +84020# @L$WE># (%6# )40# +4(-0# &,# )025&-(-/#
025.&/20%)9#N0#,&87+#&%#'(-*(1.0+#)4()#(-0#('(*.(1.0#&'0-#+71+0Y70%)#/0(-+#(%6#(-0#8&%+*+)0%)./#
5(-)#&,#&7-#5(%0.#(%6#%&)#J7+)#&,#+&20#/0(-M+508*,*8#8-&++M+08)*&%9#:40-0#2*;4)#10#+&20#8&%80-%#
&,#8&..*%0(-*)/#10)<00%#)40#'(-*(1.0+#<0#8&%+*60-9#Z0%80>#:(1.0#!H#.&&3+#()#)40#8-&++M8&--0.()*&%+#
(2&%;#)40+0#'(-*(1.0+#+4&<*%;#)4()#8&--0.()*&%+#(-0#%0'0-#(1&'0#C9![#@*%#(1+&.7)0#'(.70E>#<4*84#
-0'0(.+#(#.&<#60;-00#&,#8&..*%0(-*)/9##

###
# :(1.0#!!#+722(-*+0+#)40#2(*%#-0+7.)+9#K+#+&20#&,#)40#'(-*(1.0+#(-0#6722*0+#@*909#\#,(2*./#

&<%0-+4*5]# E># <40-0(+# )40# &)40-+# (-0# 8&%)*%7&7+# '(-*(1.0+># 8&25(-*%;# )40# 2(;%*)760# &,# )40#
8&0,,*8*0%)+#*+#6*,,*87.)9#Z0%80>#<0#,&87+#2&-0#&%#)40*-#-0.()*'0#+)()*+)*8(.#+*;%*,*8(%809#:40#-0+7.)+#
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$%&'#(%)(#(%*#$%)+*#&,#-+)./)(*$#)0&1-#'%2(*#3&44)+$#)1.#(%*#/$*#&,#(%*#')-*#$/554*0*1()(2&1#
$3%*0*#6789:#)+*#(%*#$()(2$(23)44;#0&$(#$2-12,23)1(#0)+<*+$#&,#02$)44&3)(2&1=#)4(%&/-%#&,#&55&$2(*#
$2-1#6,2+0$#'2(%#)#%2-%#$%)+*#&,#-+)./)(*$#)+*#(&&#$0)44#)1.#(%&$*#/$21-#(%*#789#)+*#(&&#4)+-*:>#
?)024;#&'1*+$%25#)1.=#(&#$&0*#*@(*1(=#211&A)(2&1#)+*#)4$&#('&#$2-12,23)1(#0)+<*+$#'2(%#&55&$2(*#
$2-1$># B&'*A*+=# (%*# $%)+*# &,# (*05&+)+;# '&+<*+$# 4&$*$# $2-12,23)13*# '2(%# +*$5*3(# (&# (%*# +*$/4($#
5+*$*1(*.#21#C)D4*#EF>#81#(*+0$#&,#&/(5/(#.2$(&+(2&1=#(%*#0&$(#$2-12,23)1(#0)+<*+$#)+*#)-)21#(%*#
$%)+*#&,#-+)./)(*$#)0&1-#'%2(*#3&44)+$=#'%23%#%)$#)#5&$2(2A*#)1.#$2-12,23)1(#3&*,,232*1(#62054;21-#
)1#2054232(#()@:=#)1.#(%*#/$*#&,#789=#'%23%#%)$#)#1*-)(2A*#)1.#$2-12,23)1(#3&*,,232*1(#62054;21-#)1#
2054232(#$/D$2.;:>#?21)44;=#21#(*+0$#&,#(%*#3)52()4G4)D&+#+)(2&=#211&A)(2A*#)1.#,)024;G&'1*.#,2+0$#)+*#
(%*#&1*$#'2(%#(%*#$(+&1-*$(#.2$(&+(2&1#21#(*+0$#&,#3)52()4=#'%*+*)$#,2+0$#'2(%#)#%2-%*+#$%)+*#&,#
'%2(*G3&44)+#-+)./)(*$#3&1,2+0#(&#$/,,*+#,+&0#)#$2-12,23)1(#.2$(&+(2&1#21#(*+0$#&,#4)D&+>##

###
#C%*$*# ,21.21-$=#21#5)+(23/4)+#(%*#$(+&1-#$2-12,23)13*#&,# (%*#$%)+*#&,# -+)./)(*$#)0&1-#

'%2(*#3&44)+$#)1.#(%*#789=#3)1#D*#21(*+5+*(*.#)$#('&#$2.*$#&,#(%*#$)0*#3&21>#C%*#$%)+*#&,#%2-%G
$<244#*054&;**$#)0&1-#'%2(*#3&44)+$#.+2A*$#,2+0#(*3%1&4&-23)4#)1.#&+-)12H)(2&1)4#211&A)(2&1=#'%23%#
21# (/+1# 213+*)$*$# ,2+0# 5+&./3(2A2(;# +*4)(2A*# (&#3&05*(2(&+$># 81# )1# *,,232*1(# 5+&3*$$# &,# 3+*)(2A*#
.*$(+/3(2&1#4)D&+#$%&/4.#$*)04*$$4;#,4&'#,+&0#,2+0$#'2(%#,)4421-#+*4)(2A*#5+&./3(2A2(;#(&#,2+0$#'2(%#
+2$21-# +*4)(2A*# 5+&./3(2A2(;# (%*+*D;# *1%)1321-# )--+*-)(*# 5+&./3(2A2(;># C%2$# 5+&3*$$# &,# *,,232*1(#
+*)44&3)(2&1#2$#205)2+*.#2,#,2+0$#'2(%#,)4421-#+*4)(2A*#5+&./3(2A2(;#3)1#/$*#(%*#')-*#$/554*0*1()(2&1#
$3%*0*#(&#<**5#(%*0#),4&)(#'%*1#,)3*.#1&(#&14;#'2(%#3&1(21-*1(#5+&D4*0$#6)$#21#(%*#&+2-21)4#$52+2(#
&,#(%*#789:#D/(#)4$&#'2(%#$(+/3(/+)4#5+&D4*0$#6)$#21#(%*#3&1$&42.)(*.#5+)3(23*#&,#(%*#789:>##

##
# I&+*#-*1*+)44;=#&/+#,21.21-$#&1#(%*#205&+()13*#&,#(%*#.2,,*+*1(#0)+<*+$#$/--*$(#(%)(#

,2+0$#0&+*#42<*4;#(&#<**5#/5#'2(%#(%*#(*3%1&4&-23)4#,+&1(2*+#)+*#21*,,232*1(4;#$0)44#)1.#(%/$#/1.*+G
+*$&/+3*.>#C%*$*#)+*#(%*#,2+0$#(%)(#*054&;#)#4)+-*+#$%)+*#&,#-+)./)(*$#)1.#21A*$(#0&+*#21#21()1-2D4*#
)$$*($>#J1#(%*#3&1(+)+;=#,2+0$#4*$$#42<*4;#(&#<**5#/5#)+*#21*,,232*1(4;#4)+-*#)1.#(%/$#&A*+G+*$&/+3*.>#
C%*$*#)+*#(%*#,2+0$#(%)(#%)A*#)#4)+-*#$%)+*#&,#'&+<*+$#/1.*+#)#')-*#$/554*0*1()(2&1#$3%*0*=#(%)(#
)+*#,)024;#0)1)-*.=#)1.#(%)(#)+*#,21)132)44;#3&1$(+)21*.>#K*#21(*+5+*(#(%2$#5)((*+1#)$#*A2.*13*#(%)(#
+2$21-#'2(%21G21./$(+;#02$)44&3)(2&1#2$#3&1$2$(*1(#'2(%#)1#213+*)$*#21#(%*#A&4)(242(;#&,#2.2&$;13+)(23#
$%&3<$#(&#,2+0$#./*#(&#(%*2+#%*(*+&-*1*&/$#)D242(;#(&#+*$5&1.#(&#$*3(&+)4#L#,+&1(2*+#$%&3<$M#21#(%*#
5+*$*13*#&,#$4/--2$%#+*)44&3)(2&1#&,#+*$&/+3*$>#
#
#
!" " " #$%&'()*$%)"+%,"-$'*&."*/-'*&+0*$%)"

K*#%)A*#5+&A2.*.#)#.*()24*.#)1)4;$2$#&,#(%*#5)((*+1$#&,#02$)44&3)(2&1#21#8()4;#$213*#(%*#
*)+4;# ENNO$># 81# 5)+(23/4)+=# '*# %)A*# $%&'1# (%)(# (%*# *@(*1(# &,# 02$)44&3)(2&1# %)$# $/D$()1(2)44;#
213+*)$*.# $213*# ENN"=# )1.# (%)(# (%2$# 213+*)$*# 3)1# )33&/1(# ,&+# )# 4)+-*# ,+)3(2&1# &,# (%*# 8()42)1#
5+&./3(2A2(;#$4&'.&'1#$213*#(%*1>#K*#%)A*#$%&'1#(%)(#(%*#213+*)$*#21#02$)44&3)(2&1#%)$#0)214;#
+2$*1#'2(%21#(%)1#D*('**1#$*3(&+$=#213+*)$21-#0&+*#'2(2%21#(%&$*#21#'%23%#(%*#'&+4.#(*3%1&4&-23)4#
,+&1(2*+#%)$#*@5)1.*.#,)$(*+>#

##



!"#
��

#$%#&'(%#&)*&+)*&,%-#,&',#.)/)0*#1)/'++23',)20#&'/#&),#4).1#3',%*2.)%/#,&',#,.'-),)20'++5#'.%#
,&%#/6%'.&%'-#24#,&%#7,'+)'0#%3202158#)0#6'.,)39+'.#4).1/#)0#,&%#:2.,&;%/,#'0-#<)*#4).1/=#$%#&'(%#
'.*9%-#,&',#.%+',)(%#/6%3)'+)>',)20#)0#/%3,2./#;&%.%#,&%#;2.+-#,%3&02+2*)3'+#4.20,)%.#&'/#%?6'0-%-#
4'/,%.#&%+6/#%?6+')0)0*#,&%#6',,%.0/#24#1)/'++23',)20#'3.2//#*%2*.'6&)3'+#'.%'/#'0-#4).1#/)>%#3+'//%/=#
@&%# <.2'-%.# +%//20# )/# ,&',# 6'.,# 24# ,&%# %?6+'0',)20# 24# ,&%# .%3%0,# 6.2-93,)(),5# 69>>+%# )0# 2,&%.#
'-('03%-#%32021)%/#1'5#+)%#)0#'#*%0%.'+)/%-#*.2;)0*#-)44)39+,5#24#.%'++23',)0*#.%/29.3%/#<%,;%%0#
4).1/# )0# /%3,2./# ;&%.%# ,%3&02+2*5# &'/# <%%0# 3&'0*)0*# 4'/,%.# .',&%.# ,&'0# <%,;%%0# /%3,2./# ;),&#
-)44%.%0,#/6%%-/#24#,%3&02+2*)3'+#3&'0*%=#

###
#$%#&'(%#/&%-#'--),)20'+#+)*&,#20#,&%#.%+',)20#<%,;%%0#%?62/9.%#,2#A#4.20,)%.#/&23B/C#'0-#

1)/'++23',)20#;),&)0#)0-9/,.)%/#<5#)0(%/,)*',)0*#;&)3&#4).1#3&'.'3,%.)/,)3/#'.%#'//23)',%-#;),&#4).1/#
<%)0*# )0%44)3)%0,+5# /)>%-=#$%#4290-#%()-%03%#,&',# )0%44)3)%0,+5# /1'++#90-%.D.%/29.3%-#4).1/# '.%#
,&2/%#,&',8#<5#%16+25)0*#'#+'.*%.#/&'.%#24#*.'-9',%/#'0-#)0(%/,)0*#12.%#)0#)0,'0*)<+%#'//%,/8#'.%#
12.%# +)B%+5# ,2# <%# B%%6)0*# 96# ;),&# ,&%# ,%3&02+2*)3'+# 4.20,)%.=# E)3%# (%./'8# )0%44)3)%0,+5# 2(%.D
.%/29.3%-# 4).1/# '.%# ,&2/%# ,&',8# <%)0*# 4%',9.)0*# +'.*%.# /&'.%/# 24# ;2.B%./# 90-%.# ;'*%#
/966+%1%0,',)208#12.%#4'1)+5#1'0'*%./#'0-#/,.)3,%.#4)0'03)'+#320/,.')0,/8#'.%#12.%#+)B%+5#,2#<%#
4'++)0*#<%&)0-#,&%#,%3&02+2*)3'+#4.20,)%.=#$%#&'(%#)0,%.6.%,%-#,&)/#6',,%.0#'/#%()-%03%#320/)/,%0,#
;),&#.)/)0*#;),&)0D)0-9/,.5#1)/'++23',)20#<%)0*#'//23)',%-#;),&#)03.%'/)0*#(2+',)+),5#24#)-)2/503.',)3#
/&23B/#,2#4).1/#-9%#,2#,&%).#&%,%.2*%0%29/#'<)+),5#,2#.%/620-#,2#/%3,2.'+#A#4.20,)%.#/&23B/C#)0#,&%#
6.%/%03%#24#/+9**)/&#.%'++23',)20#24#.%/29.3%/=#

###
#F9.#4)0-)0*/#6.2()-%#,&%#*.290-#42.#'#62+)35D2.)%0,%-#-)/39//)208#,2#;&)3&#;%#02;#,9.0=##
###
#@&%#1')0#62+)35#)16+)3',)20/#;%#&)*&+)*&,#'.%#,&%#42++2;)0*G##
##
H##!"#$%&$'()$*+,,-.+%$-'/")+%%01*")-10"%&+'"!"20%300'()$*+,,-.+%$-'/4#@&)/#

)16+)%/#,&',8#)0#2.-%.#,2#.')/%#6.2-93,)(),58#.',&%.#,&'0#,.5)0*#,2#/;),3&#.%/29.3%/#<%,;%%0#/%3,2./8#
*%2*.'6&)3'+#'.%'/#'0-#4).1#/)>%#3+'//%/8#62+)35#)0,%.(%0,)20#/&29+-#')1#',#'++23',)0*#3'6),'+#'0-#
+'<2.#,2#,&%#<%/,#6%.42.1)0*#4).1/#;),&)0#,&%/%#3',%*2.)%/=#I2+)35#)0,%.(%0,)20#/&29+-#,&%.%42.%#
4239/#+%//#20#12()0*#3'6),'+#'0-#+'<2.#4.218#%=*=8#,%?,)+%#,2#%+%3,.20)3/8#,&'0#20#4'3)+),',)0*#,&%#
12<)+),5#24#;2.B%./#'0-#3'6),'+#,2;'.-/#,&%#12/,#6.2-93,)(%#4).1/#;),&)0#,&%#,%?,)+%#/%3,2.=#
J)1)+'.+58#&)*&%.#<%0%4),/#;29+-#<%#.%'6%-#<5#12()0*#,&%#4'3,2./#24#6.2-93,)20#,2#,&%#12/,#
6.2-93,)(%#4).1/#;),&)0#-%6.%//%-#*%2*.'6&)3'+#'.%'/#.',&%.#,&'0#12()0*#,&%1#,2#12.%#()<.'0,#
'.%'/=#@&)/#.%6.%/%0,/#<2,&#'0#2662.,90),5#'0-#'#3&'++%0*%=#K0#2662.,90),58#<%3'9/%#12()0*#
4'3,2./#;),&)0#/%3,2.#2.#'.%'#)/#+%//#32/,+5#,&'0#'3.2//#,&%1L#<9,#'+/2#'#3&'++%0*%8#<%3'9/%#),#)/#
&'.-%.#,2#-%,%.1)0%#;&',#6.%(%0,/#&)*&D6.2-93,)(),5#4).1/#4.21#%?6'0-)0*#'0-#+2;D6.2-93,)(),5#
4).1/#4.21#/&.)0B)0*#;),&)0#,&%#/'1%#/%3,2.#2.#*%2*.'6&)3'+#'.%'=#M2.%#*%0%.'++58#/%,,)0*#,&%#
4.'1%;2.B#320-),)20/#42.#,&%#6.26%.#4903,)20)0*#24#1'.B%,D-.)(%0#.%'++23',)20/#329+-#<%#12.%#
%44%3,)(%#,&'0#69./9)0*#,.'-),)20'+#)0-9/,.)'+#62+)3)%/#')1%-#',#N6)3B)0*#,&%#;)00)0*#
/%3,2./O.%*)20/P=##

#
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$##!"#$#%&$#%&%'%()$*"%+,,-#.%&,%/#00%&,%&%'%1&$2#%3+$4%+,,-#.5#%&'#()*'#+,#
-)*.//+0.1)+2#.23#1&'#*45*'64'21#3'0/)2'#+,#7(+3401)8)19#)2#1&'#1(.3)1)+2./#:'2;)2'*<#+,#1&'#=1./).2#
'0+2+-9#*&+4/3#5'#.#*+4(0'#+,#-.>+(#0+20'(2?#%&'#(';)+2./#3)-'2*)+2#)23)0.1'*#1&.1#
-)*.//+0.1)+2#&.*#)20('.*'3#7.(1)04/.(/9#)2#1&'#@+(1&A'*1B#1(.3)1)+2.//9#1&'#0+('#+,#1&'#=1./).2#
7(+3401)8'#*9*1'-?#C23#1&'#*)D'#3)-'2*)+2#*4;;'*1*#1&.1#1&'#)20('.*'#&.*#5''2#7.(1)04/.(/9#*1(+2;#
.-+2;#/.(;'#,)(-*?#%&'#1A+#'8'21*#.('#2+1#42('/.1'3B#.*#1&'#@+(1&A'*1#)*#A&'('#/.(;'(#,)(-*#1'23#
1+#5'#&'.364.(1'('3?#%&'*'#1('23*#)23)0.1'#1&.1#.#/+1#+,#.11'21)+2#*&+4/3#5'#3'8+1'3#1+#7+/)0)'*#
1.(;'1'3#.1#)-7(+8)2;#1&'#',,)0)'209#+,#1&'#.//+0.1)8'#7(+0'**#A)1&)2#1&'#0.1';+(9#+,#/.(;'#,)(-*B#
*40&#.*#/.5+(#-.(E'1#(';4/.1)+2B#.21)1(4*1#(4/'*#.23#1&'#*9*1'-#+,#745/)0#*45*)3)'*?#

#
$##6%0&$2#$%,"&$#%)3%3+$4,%,-$7+7#,%8#,9+*#%0)/%9$)8-:*+7+*;%0#7#0,?#%&'#)20('.*'#)2#

-)*.//+0.1)+2#)*#1+#.#/.(;'#'F1'21#34'#1+#1&'#)20('.*'#)2#1&'#*&.('#+,#,)(-*#1&.1#.('#)2',,)0)'21/9#
+8'(G('*+4(0'3?#%&)*#,.01#7+)21*#1+#1&'#)2',,)0)'209#+,#1&'#)2*1)141)+2*#.23#(';4/.1)+2*#1&.1#;+8'(2#
1&'#7(+0'**#+,#,)(-#('*1(4014()2;?#H'#*''#.*#7.(1)04/.(/9#('/'8.21I#.J#1&'#(';4/.1)+2#+,#,)(-#
5.2E(47109#7(+0'34('*#.23#1&'#',,)0)'209#+,#1&'#>43)0)./#*9*1'-#)2#('.//+0.1)2;#1&'#.**'1*#+,#
3)*1('**'3#,)(-*#G#1&'*'#.*7'01*#&.8'#5''2#*45>'01#1+#8.()+4*#(',+(-*#)2#1&'#('0'21#7.*1B#A&+*'#
('*4/1*#*&+4/3#&+7',4//9#5'0+-'#.77.('21#+8'(#1&'#2'F1#9'.(*?#K'8'/+7-'21*#)2#1&)*#.('.#*&+4/3#
5'#0/+*'/9#-+2)1+('3L#5J#1&'#7(+0'**#+,#0('3)1#.//+0.1)+2#59#5.2E*#1&.1#-);&1#/'.3#1+#M#D+-5)'#
/'23)2;N#B#A&'('59#0('3)1#)*#'F1'23'3#1+#/+A#7(+3401)8)19#,)(-*#1+#E''7#1&'-#,(+-#;+)2;#
5.2E(471L#0J#1&'#3),,4*)+2#+,#,)2.20)./#+7'(.1+(*#*7'0)./)D'3#)2#,)(-#('*1(4014()2;#.23#14(2.(+423B#
*40&#.#7()8.1'#'64)19#,)(-*#G#1&'#-.(E'1#+,#7()8.1'#'64)19#,423*#)*#*1)//#423'(3'8'/+7'3#)2#=1./9B#
7+**)5/9#34'#1+#1&')(#(';4/.1)+2#.23#1+#1&'#0+2*1(.)21*#+2#,)(-#('*1(4014()2;?##

#
$##!"#%,;,*#4%)3%-<#490);4#<*%=#<#3+*,%<##8,%*)%=#%$#3)$4#8%/+*"%4)$#%3):-,%

)<%*"#%'%/)$>#$.*"&<%)<%*"#%'%?)=N?#O4(#('*4/1*#*&+A#1&.1#1&'#=1./).2#A.;'#*477/'-'21.1)+2#
*0&'-'#PM#Q.**.#=21';(.D)+2'#R4.3.;2)N#J#)*#3)*7(+7+(1)+2.1'/9#4*'3#59#/+A#7(+3401)8)19#,)(-*#
.23#)*#.**+0).1'3#A)1&#&);&'(#-)*.//+0.1)+2?#%&'#7(+5/'-#A)1&#1&)*#197'#+,#*0&'-'#)*#1&.1#)1#
7(+1'01*#1&'#>+5#-.10&#5'1A''2#A+(E'(*#.23#,)(-*#'8'2#),#)1#)*#2+#/+2;'(#7(+3401)8'?#%&)*#
&)23'(*#1&'#7(+0'**#+,#0('.1)8'#3'*1(401)+2#1&.1#A+4/3#/'.3#1+#A+(E'(*<#('.//+0.1)+2#1+A.(3*#-+('#
7(+3401)8'#,)(-*?#%&)*#)*#'*7'0).//9#1&'#0.*'#A&'2'8'(#1&'#*0&'-'B#(.1&'(#1&.2#5')2;#4*'3#.*#.#
1'-7+(.(9#*.,';4.(3#.*#)2#)1*#+();)2./#*7)()1B#)*#4*'3#+2#.#-+('#7(+/+2;'3#5.*)*?#=2#1&)*#('*7'01B#.#
42)8'(*./#42'-7/+9-'21#5'2',)1#A&'('#42'-7/+9'3#A+(E'(*#('0')8'#.#*45*)39B#A)1&+41#
7('*'(8)2;#1&'#>+5B#0+4/3#/'.3#1+#/'**#-)*.//+0.1)+2#+,#A+(E'(*#.23#&);&'(#7(+3401)8)19?#%&)*#)*#
1&'#3)('01)+2#)2#A&)0&#('0'21#(',+(-*#)20/43'3#)2#1&'#=1./).2#M#S+5*#C01N#*''-#1+#5'#;+)2;?##

#
$##@<7#,*4#<*,%+<%+<*&<2+=0#%&,,#*,%&$#%+49)$*&<*?#O4(#('*4/1*#*&+A#1&.1#,)(-*#A)1&#

.#&);&'(#)28'*1-'21#*&.('#)2#)21.2;)5/'#,)F'3#.**'1*#P*40&#.*#TUKB#5(.23)2;B#.23#-.(E'1)2;J#.('#
-+('#/)E'/9#1+#5'#)2',,)0)'21/9#423'(G('*+4(0'3?#V45/)0#*477+(1#1+#,)(-*#'2;.;)2;#1&)*#197'#+,#
)28'*1-'21*#0.2#7(+8)3'#)-7+(1.21#)20'21)8'*#1+A.(3*#*40&#7(+3401)8)19G'2&.20)2;#.01)8)1)'*L#1&'#
('0'21#=1./).2#745/)0#7(+;(.-#0.//'3#M#=234*1(9#W?XN#;+'*#)2#1&.1#3)('01)+2?#C2+1&'(#'F.-7/'#+,#
(',+(-*#1&.1#0+4/3#&'/7#./+2;#1&)*#3)-'2*)+2#)*#1&'#3'8'/+7-'21#+,#.#2+2G5.2E)2;#0+-7+2'21#



!"#
��

$%#&'(#%)*+*,)+-#.+/0(&12#3*#%+,&4#5(*&6/(#,+7)&+-#+*8#7/)5+&(#(96)&:#,$6-8#7/$.$&(#&'(#+,,(11#&$#
,/(8)&#;:#')<'-:#)**$5+&)5(4#/)10:#%)/.1#&'+&#=$6-8#;(#$&'(/=)1(#,/(8)&#,$*1&/+)*(82##

#
>##!"#$%#&'()*+#,)#)-"%-.#+)"/+')#0/12)34.&')-/++#"(2#?6/#/(16-&1#1'$=#&'+&#%)/.1#

=)&'#+#')<'(/#*6.;(/#$%#</+86+&(1#+.$*<#&'()/#=')&(@,$--+/1#+/(#)*(%%),)(*&-:#6*8(/@/(1$6/,(82#
3&+-:#'+1#+#-$=(/#1'+/(#$%#</+86+&(1#&'+*#$&'(/#A6/$7(+*#,$6*&/)(12#B/$@+,&)5(#7$-),)(1#&'+&#
(*,$6/+<(#.$/(#&(/&)+/:#(86,+&)$*#+/(#=+//+*&(82#C0)--#.)1.+&,'(1#.)<'&#;(#.$/(#-)0(-:#+.$*<#
')<'-:#(86,+&(8#=$/0(/14#;(,+61(#%)/.1#%)*8#)&#'+/8#&$#%)--#7$1)&)$*1#/(96)/)*<#+#')<'#-(5(-#$%#
17(,)%),#10)--1#=)&'#&'(#+77/$7/)+&(#,+*8)8+&(12#D')1#,+--1#)*&$#96(1&)$*#;$&'#&'(#E#7/$86,&)$*F#$%#
'6.+*#,+7)&+-#&'/$6<'#&'(#1,'$$-#1:1&(.#+*8#)&1#E#8(7-$:.(*&F#&$#%)/.1#&'/$6<'#%$/.+-#
7-+,(.(*&#*(&=$/012###

#
G(:$*8#3&+-)+*#17(,)%),)&)(14#1(5(/+-#$%#&'(1(#).7-),+&)$*1#.+:#+77-:#.$/(#;/$+8-:#&$#$&'(/#

+85+*,(8#(,$*$.)(1#%+,)*<#&'()/#$=*#E#7/$86,&)5)&:#76HH-(1F2#
#

#
) )



!"#
��

!"#"$"%&"'##
#
$%&'(')&*+#,-+#$./0%1)&*+#2-#3!45!6-#!"#$%&'%()*%+,-.#/#0'.123-#425$46567#5#37'-#89:6-#

;&&<=>>?@/*A*%-'@A>!45!>54>&;*B*/B*C0A*?@/*A*%B/)0D@*E0&BE1&1F*&>#
#
$FG*@+#H-+#,'%%1@EBI*J%*@+#$-+#K*#L'*DG*@+#H-#3!45M6+#KN)1(0D#O)</&F#1)E#P*F'/@D*#

3Q0F6$%%'D1&0')+#89.-160$9:$;90252360$%3919<=+#5!!396=#545:B54R:-#
#
S1)E0*@1+#T-+#U@1&+#$-+#1)E#P-#V1E/)+#3!4596+#Q1)1A0)A#&;*#W1(0%N#W0@(=#XY0E*)D*#C@'(#

,XTF#1&#I'@G+#,XUP#K0FD/FF0')#U1<*@#54:8"-#
#
S1@?1B71Y1@*&&0+#Z-+#S/A1(*%%0+#Q-+#VD;0Y1@E0+#W-+#$%&'(')&*+#,-+#['@A'F+#K-+#Q1AA0')0+#

K-#3!4546+#2;*#A%'?1%#'<*@1&0')F#'C#X/@'<*1)#C0@(F+#V*D')E#XWOZX#U'%0DN#P*<'@&-#
#
S*%%')*+#W-+#Q1%%*)BU0F1)'+#H-#3!45:6=#OF#(0F1%%'D1&0')#;0A;*@#0)#W@1)D*#&;1)#0)#&;*#

\)0&*E#V&1&*F]+#ZPXKXZ#I'@G0)A#U1<*@+#7-#:^-#
#
S0%F+#Q-+#_%*)'`+#U-+#1)E#,-#P/1)*#3#!4586+#Q0F1%%'D1&0')#'@#Q0F(*1F/@*(*)&]+#V&1)C'@E#

\)0Y*@F0&N+#(0(*'-#
#
S%''(+#7-+#V1E/)+#P-+#a1)#P**)*)+#H-#3!45!6-#$(*@0D1)F#K'#O2#S*&&*@=#\V#

Q/%&0)1&0')1%F#1)E#&;*#U@'E/D&0Y0&N#Q0@1D%*+#!"#$><#-2361$%3919<23$?#@2#A#+#54!356=#5R8B!45-#
#
S'%%1@E+#$-+#_%*)'`+#U-+#V;1@(1+#Z-#3!45:6+#O)E01bF#QNF&*@0'/F#Q1)/C1D&/@0)A#Q0@1D%*#+#

?#@2#A$9:$%3919<23$B=16<237+#5R356=#9"B^9-#
#
S@'E1+#,-+#I*0)F&*0)+#K-X-#3!44R6+#Z%'?1%0c1&0')#1)E#&;*#A10)F#C@'(#Y1@0*&N+#C.6-5#-0=$

89.-160$9:$%3919<237+#5!53!6=#9M5B9^9-#
#
S/A1(*%%0+#Q-+#VD;0Y1@E0+#W-+#d0cc1+#P-#3!4546+#2;*#*/@'#1)E#C0@(#@*F&@/D&/@0)A+#0)#%.-9D#$

614$5"#$#.-9+#$-#$%*F0)1#1)E#W-#Z01Y1cc0#3*E0&'@F6+#\)0Y*@F0&N#'C#,;0D1A'#U@*FF-#
#
S/A1(*%%0+#Q-+#,1))1@0+#L-+#L'&&0+#W-+#Q1A@0+#V-#3!45!6+#2;*#0))'Y1&0')#A1<#'C#O&1%NbF#

<@'E/D&0')#FNF&*(=#@''&F#1)E#<'FF0?%*#F'%/&0')F+#S1)G#'C#O&1%N#TDD1F0')1%#U1<*@+#)-5!5-#
#
,1%%0A1@0F+#V-#3!4596+#Q0F1%%'D1&0')#1)E#2'&1%#W1D&'@#U@'E/D&0Y0&N#0)#O&1%N=#XY0E*)D*#C@'(#

W0@(]L*Y*%#K1&1+#E6F9.-+#!"3M6=#:R8B:":-#
#
,1%%0A1@0F+#V-+#K*%#Z1&&'+#Q-+#[1FF1)+#W-+#T&&1Y01)'+#Z-O-U-+#VD;0Y1@E0+#W-#3!45R6-#eO&1%NbF#

U@'E/D&0Y&N#,')/)E@/(e+#X/@'<*1)#,'((0FF0')#K0FD/FF0')#U1<*@#)-#4:4-#
#



!"#
��

$%&&%'#()'#*%+,-./'#0)())'#-,/#1)#2343,)#56"789)#:;%#<+%=(+%-&#>%?%@@A3,#@.3B/3B,#A,#
<+3/C?&ADA&E'#!"#$%&'()!*$($+,*)-&.,&/'D3.)#FF'#A@@C%#$'#!=6"#

#
$;%,'#G)'#H+-++-I-J-.#K)#56"7L9M#:;%#+3.%#3N#-..3?-&AD%#%NNA?A%,?E#A,#-#/%?-/%#3N#+%?3D%+E'#

-&.,&/)$0)!*$($+,*)12('+,*3'#7FM#O6!=OO"#
#
$;3A'#H)'#56""79'#P,A&#+33&#&%@&@#N3+#<-,%.#/-&-'#4$"#('5)$0)6(7&#('7,$('5)8$(&2)'(9):,('(*&'#

D3.)#6"'#A@@C%#6'#6LQ=6R6#
#
$3?;+-,%'#0)S)'#57QFF9)#S3B#JAT#A@#&;%#+-,/3U#B-.V#A,#(WXY'#4$"#('5)$0);$5,7,*'5)!*$($+2'#

D3.)#Q8'#FQ!ZQ6")#
#
$+%@<3'#K)'#[%TC+-=$-E%.-'#>)#56"7L9'#P,/%+@&-,/A,T#?3U<%&A&AD%,%@@'#\PH#]3+VA,T#

X-<%+@'#6)#
#
^-D%+A'#*)'#X-+A@A'#2)#_)#56"7O9#\`<%+A%,?%'#H,,3D-&A3,'#-,/#X+3/C?&ADA&E#\U<A+A?-.#

\DA/%,?%#N+3U#H&-.Ea@#[.3B/3B,H_>#>%DA%B'#8F#5L9M#FFQ=Q7O)#
#
^%#_3%?V%+'#0)'#-,/#X)#(3./J%+T#56"7L9)#*A+U#<%+N3+U-,?%#A,#-#T.3J-.#U-+V%&'#<(("'5)

-&.,&/)$0)!*$($+,*3#8'#6"7=66R)#
#
^%#W-+/A@'#[)#56"7L9'#\NNA?A%,I-#%#@<%?A-.AII-IA3,%'#W3UA@U-#Q#b?&3J%+#6"7L)#
#
^A-@'#^)'#2-+cC%@'#$)#>)'#>A?;U3,/'#$)#56"7L9'#2A@-..3?-&A3,#-,/#<+3/C?&ADA&E#A,#&;%#

.%-/#C<#&3#&;%#\C+3I3,%#?+A@A@'#1-,?3#/%#X3+&CT-.#]3+VA,T#X-<%+'#W3)#B6"7L77)#
#
\,T%.'#$)'#56"""9)#_3,T=+C,#XXX#U-E#,3&#;3./#-N&%+#-..'#4$"#('5)$0)6(7&#('7,$('5)!*$($+,*3'#

D3.)#O7'#A@@C%#6'#6L!=6R!)#
#
*-A,A'#>)'#[-<A+'#K)#56""O9#P,#U3/%..3#3J@3.%&3Y#$+%@?A&-#%#@<%?A-.AII-IA3,%#

/%..a%?3,3UA-#A&-.A-,-'#=57#&),5)9&*5,($'#13.3T,-M#A.#2C.A,3'#7Q=RR)#
#
*%+,-./'#0)()#56"7L9#X+3/C?&ADA&E#-,/#X3&%,&A-.#bC&<C&#1%N3+%'#^C+A,T'#-,/#KN&%+#&;%#

(+%-&#>%?%@@A3,'#*%/%+-.#>%@%+D%#1-,V#3N#[-,#*+-,?A@?3'#]3+VA,T#X-<%+#6"7L=7O)#
#
*3@&%+'#_)'#S-.&AB-,T%+'#0)#-,/#[ED%+@3,#$)#56""F9#>%-..3?-&A3,'#NA+U#&C+,3D%+'#-,/#

%NNA?A%,?EM#[%.%?&A3,#3,#<+3/C?&ADA&E#3+#<+3NA&-JA.A&EY)#>?&)<+&#,*'()!*$($+,*)-&.,&/#QF579'#!QL=L6O)#
#
*3@&%+'#_)'#(+AU'#$)'#S-.&AB-,T%+'#0)#-,/#]3.N'#d)#56"7R9#2-?+3#-,/#2A?+3#^E,-UA?@#3N#

X+3/C?&ADA&EM#*+3U#^%DA.A@;#^%&-A.@#&3#H,@AT;&@)#$\[#]3+VA,T#X-<%+#7R=L7>#
#



!"#
��

$%&'(%)*%+,%+%-#./-#.0&%1)23+4,0-#5/-#6470%+).%8-#9/-#:%;08-#:/#<=>"?@-#$&0A4+B#14C3#
*D%4+E#"FFG)=>>>-#2%+'0#H3#58D%+%#I0&C4+B#6%D3&#J0/#"?>F/#

#
$0D4+%,K-#$/-#L%13;14)MN'%+-#*/-#L%&%O%&O0P+48-#Q/-#R4113B%8)*%+'K3N-#S/#<=>"T@-#

S%D4,%1#U110'%,40+#%+H#6&0HP',4V4,W#4+#*0P,K#5P&0D3-#!"#$%&$'()*+"$,#')+-)./+,+01/2-#X0&,K'0;4+B/#
#
$&4XX4,K-#:/-#:3HH4+B-#*/-#%+H#9/#R%+#:33+3+/#<=>>Y@#.%DD4+B#,K3#ZA0#[%'38#0X#:#\E#

6&0HP',4V4,W#$&0A,K#4+#%#6%+31#0X#M5S\#]+HP8,&438-#3&41&5)+-)./+,+01/2)#,6)7%#%12%1/2-#V01/#^?-#
488P3#Y-#^^!)^FG/#

#
_%1,4A%+B3&-#\/#<=>"?@-#[4&;#\W+%;4'8#%+H#6&0HP',4V4,WE#Z[6`-#Z[6:-#%+H#\3;%+H)

*4H3#[%',0&8-#./+,+0##"T-#!)=?/#
#
_%88%+-#[/-#M,,%V4%+0-#$/]/6/#<=>"!@/#6&0HP',4V4,W#4+#],%1WE#,K3#$&3%,#a+13%&+4+B-#R0b5P-#

"Y#\3'3;O3&#=>"!#
#
_3%H-#L/#%+H#.%W3&-#Z/#<=>"Y@-#$&%V4,W#5cP%,40+8E#I0&CK0&83-#Z001C4,-#%+H#S00CO00C/#

]+#_31D;%+-#5/-#:0B0XX-#L/-#%+H#$0D4+%,K-#$/-#3H4,0&8-#8#,69++:)+-);,%&$,#%1+,#')./+,+01/2-#
V01P;3#Y-#D%B38#"!")"FG/#5183V43&/#

#
_843K-#S/-#L13+0A-#6/#<=>>F@-#.48%110'%,40+#%+H#;%+PX%',P&4+B#Z[6#4+#SK4+%#%+H#]+H4%-#

!"#$%&$'()*+"$,#')+-)./+,+01/2-#"=Y<Y@E#"Y>!)"YY^/#
#
];-#L/*/-#638%&%+-#./-#%+H#d/#*K0+-#<=>>!@-#Z38,4+B#X0&#P+4,#&00,8#4+#K3,3&0B3+30P8#

D%+318-#*+"$,#')+-)./+,+0&%$1/2-#V01/#""G-#488P3#"-#G!)TY#
#
Q4+%&3110-#U/-#63,&311%-#U/#<=>"?@-#6&0HP',4V4,W#%+H#:3%110'%,40+E#3V4H3+'3#X&0;#,K3#

P+4V3&83#0X#],%14%+#X4&;8-#2%+C#0X#],%1W-#M''%840+%1#6%D3&-#+/!G!/#
#
Q4DD4-#[/-#*'K4V%&H4-#[/#<=>"Y@-#S0&D0&%,3#S0+,&01#%+H#5b3'P,4V3#*313',40+-#!"#,%1%#%14&)

./+,+01/2-#G<=@-#Y"T)YG?/#
#
QP84+W%+-#Q/#%+H#.P4&-#\/#<=>"!@/#U883884+B#,K3#.%'&03'0+0;4'#];D%',#0X#*,&P',P&%1#

:3X0&;8E#ZK3#S%83#0X#,%1W/#].[-#I0&C4+B#6%D3&#J0/#"!e==/#
#
.4'K31%''4-#S/-#*'K4V%&H4-#[/#<=>"!@-#\038#]H408W+'&%,4'#2P84+388#:48C#.%,,3&#X0&#

$&0A,Kf-#*+"$,#')+-)%<&)."$+=&#,)./+,+01/)>22+/1#%1+,-#""<=@E#!Y!)!?^/#
#
63113B&4+0-#2/-#g4+B%138-#Q/#<=>"Y@#\4%B+084+B#,K3#],%14%+#H483%83-#a+DPO148K3H#

;%+P8'&4D,/#
#



!"#
��

$%&'()*+,#-.#/"01!2,#3)&#4+%5(#(56#756%(#8(9:;()6<=#>?%6&59&#@)AB#*+&#1C*+#4&5*D)E#
F.G.#4&5<D<#A@#H(5D@(9*D)&<#,#!"#$"%&'(&)*'+',$*&-.+/,$*0,#1I/12J#KILCC.##



9 Tables

Table 1: Summary statistics for manufacturing.
Manufacturing Value Added Capital Cost of labor Obs.
Textile and leather 1,265 969 802 249,000

10.92% 8.86% 10.91% 16%

Paper 1,342 1,410 834 127,000
5.93% 6.6% 5.81% 8.2%

Chemicals 2,990 3,138 1,769 138,000
14.36% 15.96% 13.38% 8.9%

Minerals 1,790 2,451 1,075 96,000
5.97% 8.65% 5.65% 6.2%

Metals 1,426 1,436 909 319,000
15.81% 16.86% 15.88% 20.5%

Machinery 2,092 1,276 1,398 390,000
28.3% 18.29% 29.79% 25.1%

Vehicles 4,405 4,884 3,177 51,800
7.93% 9.31% 9.01% 3.3%

Food + tobacco 1,994 2,693 1,102 137,000
9.48% 13.56% 8.25% 8.8%

Wood 807 1,109 520 46,800
1.31% 1.91% 1.33% 3%

Note: Main variables expressed both in absolute values and in percentages of the total.

Absolute values are expressed in thousand of 2007 Euros.



Table 2: Summary statistics for manufacturing, by geographic area and by size.
Manufacturing Value Added Capital Cost of labor Obs.

B
y

ge
og

ra
ph

ic
ar

ea

Northwest 2,438 2,175 1,559 592,000
50.1% 47.35% 50.49% 38.1%

Northeast 1,921 1,689 1,196 416,000
27.71% 25.81% 27.19% 26.8%

Center 1,403 1,222 894 294,000
14.3% 13.2% 14.36% 18.9%

South and Islands 896 1,462 574 253,000
7.86% 13.6% 7.93% 16.3%

B
y

si
ze

Micro 267 263 193 902,000
8.37% 8.73% 9.51% 58%

Small 1,224 1,117 816 471,000
20.01% 19.34% 21.01% 30.3%

Medium 4,950 4,613 3,105 148,000
25.48% 25.15% 25.17% 9.5%

Big 39,400 37,700 24,000 33,700
46.14% 46.78% 44.31% 2.2%

Note: Main variables expressed both in absolute values and in percentages of the total. Ab-

solute values are expressed in thousand of 2007 Euros. Manufacturing Þrms dived into four

geographic areas and four Þrms sizes.



Table 3: Percentages of manufacturing Þrms in each sector, by geographic area and
size.

Manufacturing Northwest Northeast Center South & Islands Micro Small Medium Big Tot.
Textile and leather 4.6% 3.4% 5.1% 2.9% 9.2% 5.0% 1.5% 0.2% 16.0%

28.6% 21.0% 32.2% 18.2% 57.4% 31.5% 9.7% 1.4% 100%

Paper 3.4% 1.8% 2.0% 1.1% 5.7% 1.9% 0.5% 0.1% 8.2%
41.1% 21.5% 24.6% 12.8% 69.7% 22.9% 6.2% 1.3% 100%

Chemicals 4.3% 2.1% 1.3% 1.2% 4.2% 3.1% 1.2% 0.4% 8.9%
48.4% 23.9% 14.8% 12.9% 47.6% 34.6% 13.8% 4.1% 100%

Minerals 1.3% 1.7% 1.4% 1.7% 3.5% 2.0% 0.5% 0.1% 6.2%
21.7% 27.7% 22.9% 27.8% 57.5% 32.0% 8.7% 1.8% 100%

Metals 9.0% 5.7% 2.9% 3.0% 12.8% 5.9% 1.5% 0.3% 20.5%
43.6% 27.7% 14.0% 14.7% 62.4% 28.9% 7.1% 1.5% 100%

Machinery 11.4% 8.0% 3.3% 2.3% 14.1% 7.9% 2.5% 0.5% 25.1%
45.6% 31.9% 13.3% 9.2% 56.4% 31.5% 9.9% 2.2% 100%

Vehicles 1.3% 0.8% 0.6% 0.7% 1.8% 1.0% 0.4% 0.1% 3.3%
38.2% 22.8% 18.4% 20.5% 54.6% 28.9% 12.3% 4.2% 100%

Food and tobacco 2.1% 2.3% 1.6% 2.8% 4.6% 2.7% 1.2% 0.3% 8.8%
24.2% 26.4% 17.8% 31.6% 52.0% 30.5% 13.6% 3.9% 100%

Wood 0.7% 1.0% 0.6% 0.7% 2.0% 0.8% 0.2% 0.0% 3.0%
24.2% 33.3% 20.4% 22.2% 65.6% 28.2% 5.7% 0.5% 100%

Tot. 38.1% 26.7% 18.9% 16.3% 58.0% 30.3% 9.5% 2.2% 100%

Note: Percentages of Þrms in each group. Manufacturing Þrms dived into four geographic areas and four Þrms sizes. For each sec-
tor, the Þrst line reports the group percentage with respect to the whole manufacturing, while the second one the percentage with
respect to the speciÞc sector.

Table 4: Value added shares of manufacturing Þrms in each geographic area, by size.
Manufacturing Micro Small Medium Big Tot.
Northwest 6.4% 17.5% 24.1% 52.0%100.0%

Northeast 7.9% 21.7% 29.2% 41.2%100.0%

Center 11.5% 21.7% 22.8% 44.0%100.0%

South & Islands 18.3% 25.9% 25.2% 30.5%100.0%

Note: Value added shares of Þrms in each group. Manufacturing Þrms dived

into four geographic areas and four Þrms sizes. For each geographic area, re-

ported the group percentage with respect to the speciÞc size class.



Table 5: Value added shares of manufacturing Þrms in size class, by geographic area.
Manufacturing Northwest Northeast Center South & Islands Tot.
Micro 37.6% 26.0% 19.4% 17.0% 100.0%

Small 43.6% 30.5% 15.6% 10.3% 100.0%

Medium 47.2% 32.1% 12.8% 7.8% 100.0%

Big 56.1% 25.0% 13.7% 5.2% 100.0%

Note: Value added shares of Þrms in each group. Manufacturing Þrms dived into four geographic areas

and four Þrms sizes. For each size class, reported the group percentage with respect to each geographic

area.

Table 6: Unit root tests on relative TFPR

Test Statistic p-value

Im-Pesaran-Shin Statistic p-value
W-t-bar (a) -17.2958 0.0000
W-t-bar (b) * -63.9714 0.0000

Fisher-type, Augmented DickeyFuller (c)
Inverse chi-squared(degrees of fr. 3476) 5901.691 0.0000
Inverse normal -8.8742 0.0000
Inverse logit t(degrees of fr. 8669) -13.9079 0.0000
ModiÞed inv. chi-squared 29.0925 0.0000

Fisher-type, Augmented DickeyFuller (c) *
Inverse chi-squared(degrees of fr. 3476) 6539.15 0.0000
Inverse normal -12.8297 0.0000
Inverse logit t(degrees of fr. 8599) -19.645 0.0000
ModiÞed inv. chi-squared 36.7378 0.0000

Fisher-type, PhillipsPerron (d)
Inverse chi-squared(degrees of fr. 3476) 7465.222 0.0000
Inverse normal -21.5148 0.0000
Inverse logit t(degrees of fr. 8639) -29.4953 0.0000
ModiÞed inv. chi-squared 47.8446 0.0000

Fisher-type, PhillipsPerron (d) *
Inverse chi-squared(degrees of fr. 3476) 8073.704 0.0000
Inverse normal -26.0377 0.0000
Inverse logit t(degrees of fr. 8614) -35.8587 0.0000
ModiÞed inv. chi-squared 55.1425 0.0000

*Trend included

Serially correlated errors:
(a) 1.03 lags - chosen by AIC;
(b) 1.72 lags - chosen by AIC;
(c) 1 lag Augmented Dickey-Fuller;
(d) 1 lag Newey-West.



Table 7: Description of main variables.
Variable Description
control 1 physical person, 2 holding, 3 Institution, 4 Public, 5 foreign
credit constraint1 desire to increase borrowing =1, 0 otherwise
credit constraint2 desire to increase borrowing even paying higher rates =1, 0 otherwise
increaseequity if increase of equity=1, 0 otherwise
leverage leverage
post99 if year> 1999=1, 0 otherwise
relational banking personal relations and support from the bank =1, 0 otherwise
CIG share hours of redundancy fund / hours worked
term empl share temporary work/ Total employment
foreign empl share average foreign employment/ average total employment
grad share1 share of graduates among white collars
grad share2 share of graduates among blue collars
foreign group if belongs to a foreign group =1, 0 otherwise
sub foreign 04 if sub-contractor for a foreign company =1, 0 otherwise, year 2004
sub foreign 07 if sub-contractor for a foreign company =1, 0 otherwise, year 2007
sub foreign 10 if sub-contractor for a foreign company =1, 0 otherwise, year 2010
deloc04 if Þrm delocalizes part of its activity =1, 0 otherwise, year 2004
deloc11 if Þrm delocalizes part of its activity =1, 0 otherwise, year 2011
fdi01 if there are FDI =1, 0 otherwise, year 2001
fdi02 if there are FDI =1, 0 otherwise, year 2002
fdi03 if there are FDI =1, 0 otherwise, year 2003
public adm sales Share of sales made with public administrations
intangibles share investments in intangibles/total investments
geographic area 4 geographic areas: Northwest (NW), Northeast (NE), Centre (Centre), South and Islands (South)
size 4 size classes: Micro, Small, Medium, Big
technological level 2 technological Intensity classes: low or med-low, med-high or high
Year Year in which the questionnaire was Þlled, from 1987 to 2011.



Table 8: Ownership

(1) (2) (3) (4) (5) (6)
VARIABLES Relative TFPR Relative TFPR Output Wedge Output Wedge Capital Wedge Capital Wedge

Family -0.0526*** - -0.0346*** - 0.209*** -
(0.0125) (0.00532) (0.0262)

Conglomerate 0.0582*** 0.0417*** -0.219***
(0.0147) (0.00593) (0.0291)

Financial Institution 0.0308* 0.0159* -0.133***
(0.0183) (0.00812) (0.0368)

Government -0.0237 -0.0169 -0.250***
(0.0326) (0.0160) (0.0547)

Foreign 0.0803*** 0.0498*** -0.238***
(0.0176) (0.00681) (0.0369)

Constant 0.107 0.0647 5.415*** 5.388*** 5.094*** 5.299***
(0.221) (0.219) (0.0464) (0.0456) (0.465) (0.469)

Observations 17,420 17,420 17,420 17,420 17,420 17,420
R-squared 0.029 0.032 0.098 0.102 0.293 0.294
Sector FE YES YES YES YES YES YES
Year FE YES YES YES YES YES YES

Table 9: Credit constraints

(1) (2) (3)
VARIABLES Relative TFPR Output Wedge Capital Wedge

credit constraint 1 [t-1] -0.0657** -0.0322** -0.00445
(0.0298) (0.0157) (0.0485)

Constant 0.658*** 5.537*** 6.516***
(0.0824) (0.0381) (0.152)

Observations 1,188 1,188 1,188
R-squared 0.155 0.132 0.375
Sector FE YES YES YES
Year FE YES YES YES

Table 10: Equity

(1) (2) (3)
VARIABLES Relative TFPR Output Wedge Capital Wedge

Increased equity (at t) -0.0629*** -0.0305*** 0.000297
(0.0151) (0.00801) (0.0276)

Constant -0.147 5.258*** 4.635***
(0.240) (0.163) (0.439)

Observations 9,527 9,527 9,527
R-squared 0.035 0.076 0.255
Sector FE YES YES YES
Year FE YES YES YES



Table 11: Leverage Euro

(1) (2) (3)
VARIABLES Relative TFPR Output Wedge Capital Wedge

leverage -0.381*** -0.0303 -0.979***
(0.0663) (0.0353) (0.133)

post99 -0.0206 0.105*** -0.260***
(0.0240) (0.0157) (0.0430)

leverage*post99 -0.197** -0.0708 0.176
(0.0966) (0.0460) (0.175)

Constant 0.0574*** 5.468*** 5.613***
(0.0201) (0.0149) (0.0352)

Observations 15,633 15,633 15,633
R-squared 0.037 0.119 0.314
Sector FE YES YES YES
Year FE YES YES YES

Table 12: Relational banking

(1) (2) (3)
VARIABLES Relative TFPR Output Wedge Capital Wedge

Relational banking -0.0823** -0.0202 -0.0273
(0.0336) (0.0257) (0.0600)

Constant -0.0183 5.388*** 4.541***
(0.0619) (0.0322) (0.126)

Observations 774 774 774
R-squared 0.080 0.148 0.335
Sector FE YES YES YES
Year FE NO NO NO

Table 13: Wage Supplementation Scheme

(1) (2) (3)
VARIABLES Relative TFPR Output Wedge Capital Wedge

Wag supplementation -0.425*** -0.165*** -0.515***
(0.0979) (0.0432) (0.0740)

Constant 0.0710 5.296*** 5.310***
(0.178) (0.121) (0.394)

Observations 19,078 19,078 19,078
R-squared 0.041 0.106 0.283
Sector FE YES YES YES
Year FE YES YES YES



Table 14: Temporary employment, share of total workforce

(1) (2) (3)
VARIABLES Relative TFPR Output Wedge Capital Wedge

Temporary employment share 0.116** -0.0398 0.597***
(0.0565) (0.0280) (0.120)

Constant -0.0687 5.384*** 4.832***
(0.173) (0.111) (0.375)

Observations 11,825 11,825 11,825
R-squared 0.028 0.072 0.246
Sector FE YES YES YES
Year FE YES YES YES

Table 15: Foreign employment, share of total workforce

(1) (2) (3)
VARIABLES Relative TFPR Output Wedge Capital Wedge

Foreign empoloyment share 0.127 -0.00505 0.705*
(0.140) (0.0513) (0.366)

Constant -0.116 5.352*** 4.997***
(0.219) (0.173) (0.469)

Observations 6,331 6,331 6,331
R-squared 0.037 0.073 0.238
Sector FE YES YES YES
Year FE YES YES YES

Table 16: Share of graduates, white collars

(1) (2) (3)
VARIABLES Relative TFPR Output Wedge Capital Wedge

Graduate share, white collars 0.359*** 0.105*** -0.241*
(0.0765) (0.0308) (0.133)

Constant -0.308 5.514*** 5.039***
(0.332) (0.0286) (0.630)

Observations 1,412 1,412 1,412
R-squared 0.080 0.152 0.279
Sector FE YES YES YES
Cross section Year 2000 and 2010 2000 and 2010 2000 and 2010



Table 17: Share of graduates, blue collars

(1) (2) (3)
VARIABLES Relative TFPR Output Wedge Capital Wedge

Blue collar graduate -0.234 -0.159 -1.092*
(0.421) (0.412) (0.571)

Constant -0.241 5.538*** 5.062***
(0.377) (0.0484) (0.643)

Observations 1,366 1,366 1,366
R-squared 0.059 0.143 0.278
Sector FE YES YES YES
Cross section Year 2000 and 2010 2000 and 2010 2000 and 2010

Table 18: Delocalization

(1) (2) (3)
VARIABLES Relative TFPR Output Wedge Capital Wedge

Engage in delocalization -0.00715 -0.000137 -0.0313
(0.0386) (0.0114) (0.0709)

Constant -0.206 5.519*** 4.921***
(0.457) (0.0495) (0.769)

Observations 655 655 655
R-squared 0.109 0.203 0.295
Sector FE YES YES YES
Cross section Year 2011 2011 2011

Table 19: FDI

(1) (2) (3)
VARIABLES Relative TFPR Output Wedge Capital Wedge

Engage in FDI 0.00640 -0.0137 0.0772
(0.0585) (0.0196) (0.115)

Constant -0.181*** 5.359*** 4.387***
(0.0313) (0.0250) (0.222)

Observations 201 201 201
R-squared 0.304 0.399 0.463
Sector FE YES YES YES
Cross section Year 2003 2003 2003



Table 20: Innovation

(1) (2) (3)
VARIABLES Relative TFPR Output Wedge Capital Wedge

Intangible assets, share 0.144*** -0.00188 0.377***
(0.0381) (0.0160) (0.0688)

Constant -0.0796 5.377*** 4.849***
(0.176) (0.110) (0.398)

Observations 11,689 11,689 11,689
R-squared 0.030 0.071 0.247
Sector FE YES YES YES
Year FE YES YES YES
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10 Figures

Figure 1: TFP pattern since the global Þnancial crisis (2007=100)
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Data: Conference Board

Figure 2: Contribution to value added growth, Italy

Data: EU-Klems



Figure 3: TFP in manufacturing for Italy, Germany and France (2005=100)

Source: Hassan and Ottaviano (2013)

Figure 4: Variance and average TFPR
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Figure 5: Distribution TFPR, 1995 and 2013
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Data: CERVED

Figure 6: Distribution TFPR, 2007 and 2013
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Figure 7: Evolution of aggregate misallocation, 1993-2013
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Figure 8: Misallocation, within vs. between categories (average 1993-2013)
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Figure 9: Evolution of within-misallocation by category
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Figure 10: Evolution of between-misallocation by category
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Figure 11: Evolution of misallocation, balanced vs. full-sample
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Figure 12: Evolution of misallocation, marginal product of capital and labor
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Figure 13: Variance Ratio of relative TFPR

��
���

���
���

���
���

���
���

���
�9

�D
�U

�L
�D

�Q
�F

�H
���

5�
D

�W
�L

�R

�� �� ���� ���� ����
�����<�H�D�U�V�����N��



Figure 14: Evolution of misallocation by geographic area
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Figure 15: Evolution of misallocation by Þrm size
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Figure 16: Sector misallocation and World RD intensity

Data: CERVED and OECD

Figure 17: Productivity ratio of ÞrmsÕ entry and exit with respect to sectoral
averages

Data: CERVED and OECD



Figure 18: TFP gains from equalising TFP dispersion to its 1995 value
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Figure 19: TFP gains from equalising TFP dispersion to its 1995 value, by Þrm size
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Figure 20: TFP gains from equalising TFP dispersion to its 1995 value, by geo-
graphic area
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