
����� �����
	���
���� � ��������������� �!����"#�%$ 
&� �(' �

)��"��*��+
,.- ���%�/�102� 34�65 �7�98��/
&:;�9
&�<0=8>"�? �(@2
&?#��"����4AB�/�%$ C - 
&D)�FE

GIH�JLK�M;N�OQPRJTS
U SVJXWYN)PRZ[JXO]\�^`_9abJTSVScN)Z[^dOfe%e`SVgbh6ikjml!n

o e`pBedgVN)NqZ[r�stJLWde`gue`Z[e`S
stOQNqvVrVNqS�a�l
^YZRZIsxwfrV^t^YKy^`_zi|{VZ[JLSVN)ZRZ)} U ScJLWYNqP[ZRJLO]\�^`_9abJLwfrVJTpBedSb~

� {VPRP[N)SBO6��PQed_�O)�/��N)wqN)H<��N)PI�`�`�Y�

�m�B�������)�[�
� rVN>N��xO[N)SVZRJLW`N<N)H%vVJTPRJTw)e`KyH�edw)P[^���e`SVg=H%JTwqP[^d��KTN�WYN)KyN�WtJTgVNqSVw)N�^YSbO[rVN>JLH�vuedwqO
^`_��R^Y��Z[N)wq{VP[JXO]\�vVPR^�WtJLZ[JT^`SVZ�JTZ6K�e`PRpYN)KX\bJLSVw)^`SVw)KL{VZ[JXWYN`����N1edP[pY{VN<O[ruedO�O[rVN< �N&e`¡
NqWtJTgVNqSVw)N�JLZ/e6w)^`SVZ[Nq¢t{cN)SVwqN6^`_uO[rVNk |N)e`¡<v�^£ |NqP/^`_�ZROfe�OQJTZ¤OQJLw)Zz{cZ[N)g¥}¦ �rcJTwfr1JTZ;Z[{Vpd�
pYN)Z¤OQN)g§�B\�e�gc\tSue`H%JTw>O[rVN)^`PR\#^d_|vVKTe`SBOR��KTNqW`N)K;K�e`��^YP6gcN)H�e`SVg�OQrue�O� |N1gVN�WYN)KL^Yv��
� rVJTZ�H%^xgVNqK¥ZRv¨N)e`¡¦ZIwqKTN&edP[KL\�^YS©^YSVN�JLZ[ZR{VN`�/ªuPRJTSVp«wq^YZRO[ZIgVPRJLW`N¬e« �N)gcpYN¬�¨N�O] |NqN)S
OQrVN�H�e`PRpYJTSVe`K�P[N�WYNqSt{cN«vVP[^tgV{Vw�O6^`_9K�e`��^YP
e`SVgbJLOQZ
H�e`P[pYJLSue`K�wq^YZRO)�*��N�N��ce`H%JTSVN
wfrue`SVpYNqZ�JLS�OQrVJLZ�pBe`v§e`Z¬^Y{VP�O[N)ZRO�Z¤OfedO[JTZRO[JTwd�«­�O¬JTZ�N&edZR\�OQ^©wq^YH�vc{cOQN1e`Scg®ruedZ�e
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o ^Y�%Z[Nqw){VPRJLO]\%P[NqpY{VK�e�OQJT^`SVZ9OQrue�O|JLSVw)PRN&e`ZRN
O[rVNIwq^YZRO[Z|^`_¥gVJTZRH�JLZ[ZRJTSVp¬N)H%vVKL^�\`N)NqZke`PRN
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ZROQedOQJLZRO[JTw)Zm��N)JLSVp>{VZRN)g��ml�N)ZRN&e`PRwfrVN)PRZkrue&WYN6N��ce`H%JTSVNqg�rV^£  wfruedSVpYN)Z|JTS��R^Y��ZRN)w){cP[JLO]\%wfruedSVpYN
e`pYp`P[N)pYedOQN�NqH�vcKT^£\tH�NqS¦O
edSVg©{VSVN)H%vVKL^�\tH%N)SBO&}cH�JLw)P[^��me`SVg2e`p`pYP[NqpBedOQN��mN)Z¤OQJLH�edO[N)Z*^`_;K�ed�¨^YP
gVNqH�e`Scg�}/OQrVN�vVPR^Y�ue`�cJTKTJXO]\�^`_Ie`g��R{VZ¤OQH%N)SBO&}�e`SVg�O[rVN�Z[J)�)N�^`_Ie`g��R{VZRO[H�NqS¦O1wq^YSVgVJXOQJL^YSue`K�^YS
e`g��R{cZROQJLSVpV�§G6KLK|^`_�OQrcN)Z[N©Z¤OfedO[JTZRO[JTwqZ«e`P[N7_°{cSVgue`H%N)SBOfedKTKL\§�uedZ[N)g ^YS�O[rVN�vVK�edS¦O¤�]KLNqWYNqKkK�ed�¨^YP
gVNqH�e`Scg7N)¢¦{uedO[JT^YScZ)}x �rcJTwfr�^Y{VP�OQrVNq^YPR\�Z[{Vp`pYN)Z¤OQZ*H�e£\%��N�e<gVJ*�%w){VKXO|^Y�¦�RN)wqO|OQ^<JLgVN)SBOQJX_�\%^YP
N)Z¤OQJLH�edO[N6JLS�OQrVN6vVP[NqZ[N)Scw)N¬^`_yªuPRJTSVp<wq^YZRO[Z)�,+�GIKTZ[^c}x �rVJLKTN6{cSV^Y�VZRN)PRW`N)g©Wde`P[JTe`�VKTNqZke`PRN�e`KX ke&\tZ
e�v¨^dOQN)SBO[J�e`K*vVPR^Y�VKLN)H2}mO[rVN©OQrVNq^YPR\ v�^YJLS¦O[Z1gVJTPRN)wqO[KL\�O[^�rV^£  OQrVN�\ w&e`S  �N&e`¡dN)S O[rVN2O[N)Z¤OQZ
�ue`ZRN)g2^YS©K�e`��^YP�gVN)H�e`SVg�}cJL_µSV^`O�gVNqZRO[P[^£\7OQrcN)JTP*Nqw)^YSc^YH�N�OQPRJTw6Wde`KLJTgVJXO]\Y�;�®N¬e`PRpY{VN�OQrVedOz�R^Y�
Z[Nqw){VPRJLO]\2vVPR^�WtJLZ[JT^`SVZIgc^�rue&WYN>P[N&edKµN�´¥NqwqO[Z�e`SVgbKT^£ -�¯^`PIv�N)PRrue`vVZISV^��*v¨^£ �N)P6JLZ
O[rVN�w){VKLvVP[JXO
JTS�O[rVN¬P[N)v�^YP¤OQN)g2e`H>�VJTpY{c^Y{VZkªuSVgcJTSVpYZq�
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P[N�WYNqSt{cN�vVP[^tgV{Vw�O<^`_*KTe`��^YP�e`SVg�JXOQZ�H�e`PRpYJTSVe`K9w)^`ZRO.�� kedpYN/��� � rVJLZ>JLgVN&e2rue`Z>��N)NqS� �JTgcN)KL\
N��xvVKL^YP[Nqg JLS OQrVN2KTJXOQN)P[edOQ{cP[N�e`SVe`KL\0�)JLSVp�OQrVN©Sue�OQ{VPRN2^d_�K�ed�¨^YP<e`g��R{VZ¤OQH%N)SBO�wq^YZRO[Z1�¯Z[NqNbO[rVN
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rV^£ .OQ^=gVJTPRN)wqO[KL\§N)Z¤OQJLH�edO[N%O[rVN7gVJX´¥NqP[NqSVw)N��¨N�O] |NqN)S OQrVN�H�e`PRpYJTSVe`K/P[N�WYN)S¦{VN�vcP[^tgV{VwqO«e`SVg
OQrcN>H�e`P[pYJLSue`KyJLSVvV{cOIvVP[JLw)N�{VZ[JLSVp7vVKTe`SBOR�]KLNqW`N)KßguedOQec�:9�{VP6e`vVvVPR^Be`wfr#JLZIPR^Y�V{VZ¤O�OQ^�H�e`SB\2^`_

; Ò�Ô ½�ÅTæ]»V¿�Ç¤Ã[áßÇ�Ä£ÂT¼[»¯Ç]ÅL»�ÂTÉËÌ¯½�Ô)ÎBÇ]ÅLÞy¼f½�Êt½�ÔËÊTÇãÄÆÇ]ÔËÔËÇ¯ÎB»°Ã)é&<c»°ä�»¯À[ÃQÉËÀQæ�ÍQä�Ç]ÀßÂT¼[»ã½�ÊTÊTÍ[Èyä[ÂTÉËÇ]À[ÊºÑRÊTÇ]Èy»xÂL¼Q»°Ç]ÅLáßäQ½�ä�»°ÅLÊ¦ÁQÀQÃ9½ä�Ç]ÊTÉ ÂLÉ ¾�»¦»>=�»°Ì�ÂBÇ�ÄqÉËÀQÌ°ÅT»¯½�ÊTÉËÀQæVÁQÅTÉËÀQæuÌ°Ç]ÊLÂLÊYÇ]À�»°ÈyäQÔËÇ¯á[Èy»°À�Â@?ÆÐY»°À¤ÂLÇ]ÔËÉËÔ ½ã½�ÀQÃyÐY»°ÅLÂLÇ]Ô ½A? 'CBDBDEGF ÑRÒcÔ ¾]½�ÅL»>Hx½�À[ÃAI`»°Å�½�Ì°ÉË»°ÅLÂLÇJ? + EDE6'KF*F ÑÎt¼QÉËÔË»9Ç�ÂL¼Q»°ÅTÊßÁfÀQÃ6½|ÀQ»°æ�½ÓÂTÉ ¾�»m»L=�»°Ì°Â�?NMtÉËÊT½�æ]»¯Å;½�ÀQÃ�ÏRÇ]ÅT»°ÀQÊL»¯ÀO? 'CBDBGPDF ÑuÐY»°ÅXÂTÇ]Ô ½�? 'CBDBDEGF Ñu½�ÀQÃ6ÝxÇ]ä�»°ÀQ¼f½°á[À�½�À[Ã�M¦Ç]æ]»¯ÅLÊTÇ]À
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H�e��xJTH%J��&e�OQJT^`S�ZR^YKT{cO[JT^YS7O[ruedO� �N�PRN)v�^YPRO[N)g2N&e`PRKTJLN)PkJLS©O[rVN¬w&e`ZRN�^d_zSV^«ªuPRJTSVp1wq^YZRO[Z)�
�®N«{VZ[N1e7v�N)P¤OQ{VPR�uedO[JT^YS�edvVvVP[^Ye`wfr#OQ^�PRN)w)^£W`N)P�OQrVN«wfrVe`SVpYN«JLS=OQrVN>w)^YSBOQJLS¦{uedOQJL^YS#Wde`KT{cN

e`PRJTZ[JLSVp�_°PR^YH e Z[H�e`KLKIwfruedSVpYN�JTS KTe`�¨^`P)� �®N�e`H%N)SVg O[rVN�ZROQe`SVgue`PRg O] �^d��v¨NqP[JT^tg·j/{VKTNqP
N)¢¦{ue�OQJT^`S�e`vVvVPR^Be`wfr�OQ^7e`w)wq^YH�H%^tguedOQN¬OQrcN«v¨^YZRZ[JL�VJTKLJLO]\�^`_�v�N)PRJT^tgVZ6^`_mSc^YSx��edg��R{VZRO[H�NqSBO��B\
vV{VZRrVJTScp�OQrVNk^`vcOQJLH�e`K¦vVPR^YpYP[e`H _°^YPR |e`P[g«{cS¦O[JTKtOQrVN|ªVP[H e`g��R{VZ¤OQZme`pBedJTS�}`e`Z9JTS<Mze`¡dN)Z �¤±£²`²�%����
�yNqO�OQrVN�Wde`PRJ�e`�cKTN(C�Ofe`¡dN7^YS v�^YZ[JXOQJXWYN�JLSBOQN)p`N)P�Wde`KL{VN)Zq}me`SVg�gcNqªuSVN7O[rVN7SVN��tO%e`g��R{VZ¤OQH%N)SBO
OQJLH�N�e`Z C � C � }uZ[^#C � JTZ*p`JLWYNqS=edZ

C � N ?:DFE/G�H ' "9F��/�QKMG21�G;I STG21�G ILFHGK�JIN�FHG % � �¤±£���

C � JTZ�e©PQe`SVgc^YH¶Wde`P[JTe`�VKLN<_°P[^YH¶O[rVN«ªuP[H � Z�v�N)PRZ[v�N)w�OQJLW`N���N)w)e`{VZ[N�JLO¬gV^tN)Z�SV^`O�¡¦SV^£   �JXOQr
w)NqPROQe`JTSBO]\7O[rVN¬SVN��tO
v¨NqP[JL^xg©JTS� �rVJLwfrbJXOk �JTKLKye`g��R{cZRO&�
� ^YPR^YKTKTe`PR\b±¬JTZkO[rVN�ªVP[ZRO¤�]^YPRgVN)P*wq^YSVgVJXOQJL^YS��
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KMGQP � �QF �G � W STG� + G.-�� G ¸ � 'G�( ' 3 G �"KMG21�G9P � �QF �G �-W�STG21�G � 8
W + G.- 3 G ¸ ±4"9F �G21�G ¸ ��F �G % �I8<N ��I �¤±Y±/�

9 � � � F �G � F �G�� ' = F �G � � � ��� � ����@
KMGQP � �QF �G � W �"STG W*� �� + G.- � G ¸ � 'G�( ' 3 G �"KMG21�G9P � �QF �G �-W�STG21�G � 8

W + G.- 3 G ¸ ±4"9F �G21�G ¸ ��F �G % �I8<N ��I �¤±����

sxNqN�GIvVv�N)SVgVJÖ��_°^YP*vVPR^x^d_��
F �G JTZ6O[rVN«Z[^`KT{cO[JT^YS=O[^ �¤±Y±/�
^YP ��±�������­�O¬Nq¢¦{uedOQNqZ¬N��xv¨NqwqO[N)g§H�e`PRpYJTSVe`KßP[NqW`N)S¦{VN1 �JLO[r�N��¦�

v�N)wqO[N)g<H�e`PRpYJTSuedKYw)^YZ¤OQZq}Be`w)wq^Y{VSBOQJLSVpI_°^`Pµv�^YZRZ[JT�cKTN�v¨NqP[JT^tgVZß^`_uSc^YSx��edg��R{VZRO[H�NqSBO&� � ^`H�vuedP[JTScp
�¤±`±"�9e`SVg �¤±����;OQ^ � �5�9e`Scg �¯²5��}¦JLOmJLZme`vVvuedP[N)SBO�OQrue�O 3 � � ? 
 � � �	� � E ¸� F� E JTZ/N)¢¦{uedKãO[^�O[rVN
e`gVgVJXOQJL^YSue`K
OQNqP[H%Z*pYJLW`N)S2�B\�OQrVN¬N��xv�N)w�OfedO[JT^YSVZq��#
JTPRJTSVp«wq^YZRO[Z� �^Y{VKLg=edgVg=edS=e`gcgVJLO[JT^YSuedK�O[N)P[H O[^1N&e`wfr
N��xvVPRN)ZRZ[JT^`S�}u_°{VPRO[rVN)P�w)^`H�vVKLJTw)edOQJLSVp�O[rVN¬Z[^YKL{cOQJL^YS��
� rVN|H�e`JLS>PRN)Z[{cKLOQZze`P[N|e`Zz_°^YKLKT^£ �Z)�ß�·JLO[r>SV^`Sx�]wq^YSBWYN��«e`g��R{VZ¤OQH%N)SBO/wq^YZRO[Z)}`O[rVN)PRNkw)^Y{cKTg<��N

H<{VKXOQJLvVKTN�KTN�WYN)KLZ9^`_ FuOQruedO9ZQedO[JTZR_�\�OQrVJLZ9N)¢¦{uedKTJLO]\`}Be`SVg«vcP[^£WtJTSVp�{VScJT¢¦{VN)ScN)Z[Zm �JLO[rV^Y{cO9ZROQPR^YSVpYNqP
e`ZRZ[{VH%vcOQJL^YSVZ�JTZ�gVJ)�%w){cKLO �¯Z[NqN�N`� pV� � ed�ue`KTKLN)PR^=e`Scg j/SVpYN)K��¤±£²`²Y²5�6���8B ­�_* �N�e`ZRZ[{VH%N�JXO>JLZ
e7_°{VSVw�OQJT^`S�}yJLO�JLZ¬e`S§JTH%vVKTJLw)JLO
^YScN`}µe`SVg�H�e£\#�¨N«SV^`Sx�]KLJTSVN)e`P�JTS�JXOQZ¬e`PRpY{VH%N)SBOQZq}ßP[N)¢¦{VJLP[JLSVp
SV^YSt�]vue`P[e`H%NqOQPRJTw�OQNqwfrVSVJL¢t{cN)Z6 �rVJLwfr#w&edS= |N)e`¡`NqS#OQrVN�v¨^£ �N)P�^d_me`SB\©OQN)Z¤O�{VZRJTSVp�N)ZRO[JTH�edOQNqg
K�ed�¨^YPmgVNqH�edSVg��/G6KLZ[^V}xe`Z|e`vVvVKLJTw&e�OQJT^`S%^d_yOQrVNIJTH%vVKTJLw)JLOz_°{VSVwqO[JT^YS�OQrVNq^YP[NqH O[^ �¤±`±"��edSVg �¤±����
Z[rc^� �Zq}yOQrVN«vVPR^Y�ue`�cJTKTJXO]\2^`_�e`g��R{VZ¤OQJTScp2JLZ�SV^`O�SVN)wqN)Z[Z[e`P[JLKL\�H%^YSV^dOQ^YSVJLw&e`KLKL\7_¯edKTKTJLSVp7edZ�ªuP[JLSVp
w)^`ZROQZIJTSVwqP[N)e`Z[Nd�6stJTH%JTK�edP[KL\`}Ve`Scg=rVJLP[JTScp�edSVg=ªuPRJTSVp%w)^YScgVJLO[JT^YSuedKy^YS#e`g��R{VZRO[JTSVp�e`P[N�e`KTZR^�Sc^`O
SVNqw)N)ZRZQe`PRJTKX\©edO[O[N)S¦{uedO[N)g©OQ^£ |e`P[g �)NqP[^�e`Z*ªuP[JLSVp1w)^YZ¤OQZ�JTSVwqP[N)e`Z[Nd�
� ^YPR^YKTKTe`PR\§±«H�e&\=��N«N&e`ZRJTNqP6OQ^�JLS¦O[N)PRvVP[N�O¬JL_/ �N1 �PRJLO[N<gV^£ �S�OQrVN<ªuPRZRO¤�]^YPRgVN)P�wq^YSVgVJXOQJL^YS

_°^YP�e<ªuPRH OQrue�O�¡tSc^� �Z�OQrcN�ScN��tO6v�N)PRJT^tg�^`_ze`g��R{VZ¤OQH%N)SBO C � edSVg©JTZ*rVJLP[JTScp«K�e`��^YPkJLS2v�N)PRJT^tg
C����yNqO � G21��5�QKMGJI STG I FHG II� � N + G.-Ö±4"9F �G21�� ��F �G %68ygVN)Sc^`OQN�OQrcN�vVPR^Y�ue`�cJTKTJXO]\%^`_;O[rVN¬NqW`N)SBO6O[ruedO
e
ªuPRH ªuP[NqZ
	1v�N)PRJT^tgVZ9_°P[^YH OQJTH%N C�}¦pYJXWYN)S1 �ruedO�JLZ/¡tSc^� �S�edO�C��z�®N
gcN)SV^`O[N
O[rVJTZ/vcP[^Y�ued�VJTKLJLO]\
e`Z � G21��1OQrVPR^Y{VpYrV^`{cO&� � ^YSVgVJXOQJL^YSue`K/^YS®¡¦SV^£ �JTSVp=O[rVN�ScN��tO«v�N)P[JL^xg§^`_�edg��R{VZRO[H�NqSBO5C �  �N
 �P[JXOQN � G21���� G ¸ }ãe`SVgbSV^`OQN�O[ruedO�_°^YP
	;� C � OQrVN¬vVPR^Y�ue`�cJTKTJXO]\7^`_;ªuP[JLSVp1�ºe`Scg=rVJLP[JTScp���JTZ�Nq¢t{Ve`K
OQ^ �qN)P[^c���ße`��^YP*gVNqH�edSVg F �G OQrcN)S=Z[edOQJLZRªuNqZ

KMGQP � �"F �G � W STG� + G�� G ¸ -�� G ¸ � 'GI( ' 3 G �QKMG21�G P � �"F �G �-W STG21�G/�58
W 3 G ¸ � G21�G ¸ � G ¸ � N � �
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KMGQP � �"F �G � W STG� + ? G�� G ¸ ( + F - 3 �"KMG21 ' P � �"F �G �-W STG21 ' �58W 3 + � ? G21 + � G ¸ ( + F � N � �

�¤± %5�

� rVN6ªVP[H e`w)wq^Y{VSBOQZk_°^YP�OQrVN�^`SVN�v�N)P[JL^xg�^`_µJTSuedwqOQJXWtJLO]\1�B\�e`gcgVJTSVp�OQ^<O[rVN6ªuPRZROR��^YP[gcN)Pkwq^YSVgVJÖ�
OQJL^YS�N��xv�N)w�OQN)g�gVJTZRw)^Y{VSBO[N)g§H�e`PRpYJTSVe`KzPRNqWYNqS¦{VN�KLN)Z[Z¬N��cv�N)w�OQNqg�gVJLZ[w)^`{VSBOQN)g®H�edP[pYJLSue`Kµw)^YZ¤OQZ
_°^YP�OQrVedO�JTSue`w�OQJXWYN%v¨NqP[JT^tg�}ßNqWde`KL{uedO[N)g®edO KMG21 ' I STG21 ' }zedSVg�F �G � � rcN7e`gVgcJLOQJL^YSue`KzKTJ�ed�VJTKLJLO]\©^`_
OQrcN7SVNq   �^YP[¡dN)P«JTZ<e`w)wq^Y{VSBOQNqg _°^`P>�B\�O[rVN7N��xv�N)w�OQN)g gVJLZ[w)^`{VSBOQN)g ªuPRJTSVp=w)^YZ¤OQZ<OQJLH�NqZ�O[rVN
N��xv�N)w�OQN)gbvVP[^`�ue`�VJLKTJLO]\�^`_µªuP[JLSVpV� ��±Y±"�|e`Scg ��±����|pYNqSVN)P[e`KTJ)�)N�OQ^«O[rVN¬w&e`ZRN�^`_ C � {VSV¡¦SV^£ �S��

�u^YPkO[rVN¬Z[JTH%vVKLN)ZROkw&e`ZRN�^`_;gc\tSue`H%JTwqZ)} � ^`P[^YKLK�e`P¤\��<JTKLKT{VZ¤OQP[edOQNqZ| �rVN)SbJTSVwqP[N)e`Z[NqZ
JLS�ªuP[JLSVp
w)^`ZROQZ>edO[O[N)S¦{uedO[N�rVJLP[JLSVp2e`SVg�ªuPRJTSVp©OQ^£ |e`P[g �)N)PR^V�bsxv�N)w)JXªuw&edKTKL\`}µ �N�wq^YSVZRJTgVNqP<e2ªVP[H OQrVedO
e`g��R{cZROQZ�OQrVJLZ�v�N)PRJT^tg�e`SVg ��N)KLJTN�WYN)Z� �JLO[r�vVP[^`�ue`�VJLKTJLO]\�±�OQrue�O>JXO� �JLKTK�e`g��R{VZ¤O1e`pBedJTS§JTS�O[rVN
SVN��xOIv�N)P[JL^xg¥���yN�O � E��¨N�O[rVN�gcN)P[JXWdedOQJXWYN¬^`_zO[rVN¬vVP[^`�ue`�VJLKTJLO]\�^`_µªuP[JLSVp% �^YPR¡`N)PRZ6JLS©O[rVN�SVN��tO
v�N)P[JL^xg� �JXOQr§P[N)ZRv¨NqwqO�OQ^be`S§JTSVwqP[N&edZ[N%JTS�OQrVN%S¦{VH<��N)P�^`_� |^YPR¡`NqP[Z>JLS§O[rVN%w){VPRP[N)SBO�v¨NqP[JL^xg�}
e`SVg ��� ��N¬OQrVN�gVN)PRJLWdedOQJXWYN¬^`_9O[rVN�vVP[^Y�Ve`�VJTKLJLO]\�^d_zªuPRJTSVp1 |^`P[¡`NqP[Z�JLSbO[rVN�ScN��tO�v�N)PRJT^tg2 �JXOQr
P[NqZ[v�N)w�O�OQ^�edS#JTSVwqP[N)e`Z[N<JLSbªuPRJTSVp�w)^YZ¤OQZ6O[rVJTZIv¨NqP[JT^tg��I��NqªuScN���� � N
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� �� ��� ; e`ZIO[rVN<NqK�e`Z¤OQJTwqJLO]\^`_IOQrVN©vVPR^Y�ue`�VJLKTJXO]\�^`_IªuP[JLSVp�OQ^YH%^YP[PR^£  pYJXWYNqS e`S JTSVwqP[N)e`Z[N©JTS ªuPRJTSVp�w)^`ZROQZ1OQ^tgue&\Y� � rVN

N��xv�N)w�OfedO[JT^YS ^`_�O[rVN�vVP[^`�ue`�VJLKTJLO]\�^d_
ªVP[JTScp=OQ^YH%^YPRP[^£  � � G21 ' �¬JLZ>Ofed¡`N)S  �JXOQr P[NqZ[v�N)w�O«OQ^C � N ±�OQrcP[^Y{Vp`rV^Y{cO)}ãe`KLO[rV^Y{VpYr7 �N�gV^1SV^`O
N��xvVKLJTw)JXOQKX\% �PRJLO[N¬O[rVN¬w)^YScgVJLO[JT^YSVJLSVp«e`PRpY{VH%N)SBO&�
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vVPR^Y�ue`�VJLKTJXO]\�^d_¥ªuPRJTSVp¬SVN��xO�v�N)PRJT^tg%Sc^`O/_¯e`KTKxOQ^t^�H>{Vwfr�JLS1P[N)ZRv¨^`SVZ[N�OQ^�OQrcNIJLSVw)PRN&e`ZRN
JLS«ªuP[JLSVp
w)^`ZROQZq�/�·rVN)S ��� � �c}VJX_

��� � �OW�± I

3 � G21 ' ��gVN)wqP[N)e`Z[NqZ�OQ^£ kedP[g!�)NqP[^©e`Z ��JLSVw)PRN&e`ZRN)Zq}� �rVJTwfr= �^YPR¡tZ�O[^7JTScw)P[N)e`Z[N�OQrVN<S¦{VH>�¨NqP6^`_
rVJLP[N)Zq}ue`Z � ���|Z[rV^£ �Z)� � rVN¬_¯e`KTK¨JTS�OQrcN�vcP[^Y�ued�VJTKLJLO]\%^`_µªuP[JLSVp1JTZ*rVJLpYr�N)SV^`{VpYr2Z[{Vwfr2OQruedO�O[rVN
SVNqpBedOQJXWYN�N�´¥NqwqO
^`_ßOQrcN�JTSVwqP[N&edZ[N�JLS7OQrVN�ªuPRJTSVp«wq^YZRO ��OQ^«��N�vue`JLg�JTS7O[rVN6_°{cO[{VP[N �|JTZk^`´¨Z[N�O��B\
OQrcN¬_¯edKTK¥JLS�OQrVN�_°{cO[{VP[N¬vVPR^Y�ue`�VJLKTJXO]\%O[ruedO�OQrcJTZk �^YP[¡dN)P
JTZkªuPRN)g�� 'CE
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edOROQNqSt{VedOQJL^YS�^d_yS¦{VH<��N)P�ªVP[N)g�JTS ��JLZ
��� � � ±

3 � G21 ' W ± �sxJLSVw)N '� � ��� ; W ± ; �c} ��� � �<\xJLN)KLgVZ�H�^YSc^`OQ^YScJTw)JXO]\Y�ab^`P[N#pYNqSVN)P[e`K
w&e`ZRN)Z�e`PRN=H%^YP[N2gVJ*��wq{VKLO�OQ^®wfrue`PQedwqOQNqP[J)�)N#��N)w)e`{VZ[N=^`_�OQrcN�e`gVgVJXOQJL^YSue`K
OQNqP[H%Z>JLS � ^YP[^`KTK�edPR\ ±�e`ZRZ[^tw)JTedOQNqg� �JLO[r�OQrVN�v¨NqP[JT^tgVZ�^`_�SV^YSx�]e`g��R{VZ¤OQH%N)SBO&�§stJTH%JTK�edP[KL\`}ße`KTK
^`_mOQrcN�edSue`KL\tZRJTZ6_°^YP�O[rVJTZ6Z[JTH%vVKLN<w&e`ZRN1rue`Z¬e`ZRZ[{VH%N)g � E ; �c�<­�_�OQrVN«vcP[^Y�ued�VJTKLJLO]\2^`_�ªuP[JLSVp
JTZ6gVN)wqP[N&edZ[JTScp©O[rVN«S¦{VH<��N)P�^`_�KTe`�¨^`P[N)PRZIO[ruedO�e`PRN<N)H%vVKT^£\`N)g�}�O[rVN)S�OQrcN)Z[N1PRN)Z[{cKLOQZ�H>{VZRO¬��N
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Figure 1 
Expected Discounted Cost of Firing a Worker 

 Multiples of Monthly Wages, Latin America and the OECD Countries, 1999 
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Source: Heckman and Pages (2004). Firing costs are defined as the additional payment made to the worker at the time of dismissal.  
This definition does not include ``indirect'' payments, like those made by U.S. firms into an insurance fund based in part on the 
number of firings at the firm.   
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Figure 2 
The Change in Firing Costs in Chile 

Expected discounted cost of dismissing a worker, in multiples of monthly wages 

 
Source: Pages and Montenegro (1999). 
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Figure 3 
Relating Changes in Gaps to Changes in Welfare  

Qmonopolist sets marginal revenue equal to wage, while Qsocplanner sets demand equal to wage.  In a 
competitive setting (no markups) we recover the difference between the demand curve and input 
marginal cost (wage).  In this case, if the absolute value of the gap increases then economic 
efficiency decreases, as in a move from B to A or B to C.  When there are markups we recover 
the gap between the marginal revenue curve and marginal cost (wage).  In this case we can only 
sign the change in economic efficiency for firms that have positive gaps (i.e. to the left of 
Qmonopolist ).  For example, welfare unambiguously decreases if we move from D to E. 
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 Table 1   
The Absolute Value of the Gap  

Between the Marginal Revenue Product and the Input Price, 1979-1996 
All Specifications Include Plant-level Fixed Effects 

Simultaneity-Corrected Production Function Estimates, Standard Errors in Brackets 

All variables are in thousands of 1979 pesos.  We focus on the absolute value of the gap because increases in the gap are associated with decreases 
in economic efficiency (see Figure 3).  Marginal product estimates are from a gross output Cobb-Douglas production function specification, which 
is estimated using Levinsohn-Petrin (2002) to address the simultaneous determination of inputs and productivity.   The blue-collar input price is 
the total blue-collar wage bill divided by the number of blue-collar employees.  We define the other input prices similarly.   We estimate 
production functions separately for each 3-digit industry.  We cluster standard errors at the 4-digit industry-period level.  + significant at 10%; * 
significant at 5%; ** significant at 1%.  

 Blue Collar White Collar Materials Electricity 

 (1) (2) (1) (2) (1) (2) (1) (2) 

         

Base Period Gap (1979-1984) 99.11 99.31 175.48 175.99 0.31 0.31 7.56 7.59 

 [4.53]** [4.53]** [4.48]** [4.50]** [0.01]** [0.01]** [0.28]** [0.28]**  

Increase in Gap, 2nd Pd. (85-90) 20.99 20.68 9.51 8.69 -0.04 -0.04 -1.11 -1.15 

 [4.41]** [4.42]** [5.87] [5.89] [0.01]** [0.01]** [0.33]** [0.34]** 

Increase in Gap, 3rd Pd. (91-96) 33.02 32.74 15.56 14.83 -0.02 -0.01 -1.57 -1.61 

 [7.95]** [7.97]** [6.86]* [6.89]* [0.01]* [0.01]* [0.40]** [0.41]** 

Industry Output Growth Rate  2.01  5.16  -0.01  0.29 

  [1.35]  [3.41]  [0.01]+  [0.19] 

Observations 54,230 54,226 54,269 54,265 55,329 55,325 55,329 55,325 

R-squared 0.81 0.81 0.67 0.67 0.69 0.69 0.71 0.71 
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Table 2   
Average Dispersion of the Within-Firm Gap 

Between the Marginal Revenue Product and the Input Price, 1979-1996 
All Specifications Include Plant-level Fixed Effects 

Simultaneity-Corrected Production Function Estimates, Standard Errors in Brackets 

 
All variables are in thousands of 1979 pesos. We measure dispersion by predicting expected plant-year gaps by regressing observed plant-level 
gaps used in Table 1 on plant fixed effects and two indicator variables that allow changes in firing cost to affect the prediction, one for 1985-
1990, and one for 1991-1996.  We then deduct the prediction from the observed plant-level gap, and take the absolute value.  We cluster 
standard errors at the 4-digit industry-period level.  + significant at 10%; * significant at 5%; ** significant at 1%.  

 Blue Collar White Collar Materials Electricity 

 (1) (2) (1) (2) (1) (2) (1) (2) 

         

Base Period Gap (1979-1984) 102.71 102.87 144.67 145.07 0.26 0.26 7.13 7.15 

 [2.97]** [2.98]** [3.05]** [3.06]** [0.01]** [0.01]** [0.16]** [0.16]** 

Increase in Gap, 2nd Pd. (85-90) 20.91 20.67 13.79 13.16 -0.04 -0.04 -0.97 -1.00 

 [3.48]** [3.49]** [3.68]** [3.704]** [0.01]** [0.01]** [0.18]** [0.19]** 

Increase in Gap, 3rd Pd. (91-96) 43.29 43.08 25.7 25.14 -0.02 -0.02 -1.19 -1.21 

 [5.02]** [5.04]** [4.787]** [4.798]** [0.004]** [0.004]** [0.23]** [0.23]** 

Industry Output Growth Rate  1.52  3.99  -0.01  0.17 

  [1.09]  [2.46]  [0.01]+  [0.12] 

Observations 54,230 54,226 54,269 54,265 55,329 55,325 55,329 55,325 

R-squared 0.76 0.76 0.60 0.60 0.63 0.63 0.58 0.58 
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Table 3 
The Gap between the Marginal Revenue Product and the Input Price, 1979-1996 

 All Specifications Only Use Plants with Positive Gaps in Juxtaposed Time-Periods to Allow for Markups 
All Specifications Include Plant-level Fixed Effects 

Simultaneity-Corrected Production Function Estimates, Standard Errors in Brackets 

All variables are in thousands of 1979 pesos.  If markups exist, our focus should be on only those firms with positive gaps in juxtaposed time-
periods. Increases in the value of the gap for these firms are associated with decreases in economic efficiency (see Figure 3).  Marginal product 
estimates are from a gross output Cobb-Douglas production function specification, which is estimated using Levinsohn-Petrin (2002) to address 
the simultaneous determination of inputs and productivity.   The blue-collar input price is the total blue-collar wage bill divided by the number of 
blue-collar employees.  We define the other input prices similarly.   We estimate production functions separately for each 3-digit industry.  We 
cluster standard errors at the 4-digit industry-period level.  + significant at 10%; * significant at 5%; ** significant at 1%.  

 Blue Collar White Collar Materials Electricity 

 (1) (2) (1) (2) (1) (2) (1) (2) 

         

Base Period Gap (1979-1984) 113.66 114.72 197.63 198.21 0.44 0.44 8.24 8.27 

 [5.62]** [5.59]** [6.77]** [6.79]** [0.01]** [0.01]** [0.29]** [0.29]** 

Increase in Gap, 2nd Pd. (85-90) 30.47 28.47 28.34 27.33 -0.09 -0.08 -1.21 -1.26 

 [5.27]** [5.21]** [7.65]** [7.67]** [0.01]** [0.01]** [0.34]** [0.35]** 

Increase in Gap, 3rd Pd. (91-96) 46.92 45.23 33.15 32.26 -0.03 -0.03 -1.70 -1.74 

 [9.78]** [9.76]** [10.55]** [10.59]** [0.01]** [0.01]** [0.41]** [0.42]** 

Industry Output Growth Rate  14.32  7.10  -0.01  0.30 

  [3.87]**  [4.45]  [0.01]  [0.20] 

Observations 37,923 37,921 38,167 38,165 28,647 28,644 50,519 50,515 

R-squared 0.79 0.79 0.7 0.7 0.71 0.71 0.7 0.7 
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Figure 4 
Year-to-Year Differences in the Absolute Gap 

Blue and White Collar Labor, Materials, and Electricity  
Levinsohn-Petrin Production Function Estimates 

 

The graph plots the coefficient on year dummies in regression of absolute gap between marginal product of an input and its normalized price.  The regression 
includes firm fixed effects and industry output growth rate. Year 1980 is normalized to 100.   
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Figure 5 
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Gaps are those implied by the Levinsohn-Petrin Estimator.  The figure plots the coefficients from the regression of the absolute 
value of the gaps on yearly indicator variables, plant-level fixed effects, and the percentage change in the industry growth rate.  
The two lines demark the level of the average gap for blue and white collar labor in 1984, so the years for which the line is not 
within the confidence interval are the years for which the change in the gap is significantly different from the 1984 gap. 
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Figure 6 

80
10

0
12

0
14

0
16

0
18

0
20

0
10

00
’s 

of
 1

97
9 

Ch
ile

an
 P

es
os

1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996
Year

Blue Collar (Avg. Dispersion) White Collar (Avg. Dispersion)

Blue Collar (95% C.I., l.b.) White Collar (95% C.I., l.b.)

Blue Collar (95% C.I., u.b.) White Collar (95% C.I., u.b.)

95% Confidence Interval for Change in Dispersion

Average Dispersion of Within−Firm Gaps
Blue and White Collar Labor

 
We measure dispersion by predicting expected plant-year gaps by regressing observed plant-level gaps used in Table 1 on plant 
fixed effects and two indicator variables that allow changes in firing cost to affect the prediction, one for 1985-1990, and one for 
1991-1996.  We then deduct the prediction from the observed plant-level gap, and take the absolute value.  The figure plots the 
coefficients from the regression of this dispersion on yearly indicator variables, plant-level fixed effects, and the percentage 
change in the industry growth rate.  The two lines demark the level of the average dispersion for blue- and white- collar labor in 
1984, so the years for which the line is not within the confidence interval are the years for which the change in the gap is 
significantly different from the 1984 gap. 
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Table 4 
Labor Demand Regression 

Blue Collar Employment, Instrumental Variables 
 

 Blue Collar Labor 

 Period 1 
(1979-84) 

Period 2 
(1985-90) 

Period 3 
(1991-96) 

All Periods 

     

Constant -0.01 0.01 -0.04 -0.02 

 [0.01] [0.01]* [0.01]** [0.01]** 

Blue wage -0.12 -0.23 -0.10 -0.19 

 [0.03]** [0.02]** [0.04]* [0.01]** 

Blue wage_t-1 -0.04 0.08 0.23 0.06 

 [0.01]** [0.01]** [0.02]** [0.01]** 

White wage 0.11 0.02 0.02 0.05 

 [0.02]** [0.01] [0.01] [0.01]** 

White wage_t-1 -0.02 -0.03 -0.02 -0.04 

 [0.01]* [0.01]** [0.01]* [0.01]** 

Value added 0.10 -0.01 0.07 0.08 

 [0.01]** [0.02] [0.01]** [0.01]** 

Value added_t-1 0.04 -0.01 -0.01 0.01 

 [0.01]** [0.01] [0.01]+ [0.01]** 

Blue Employment_t-1 0.12 0.43 0.66 0.45 

 [0.05]* [0.09]** [0.07]** [0.05]** 

Period Dummy (1985-1990)    0.01 

    [0.01] 

Period Dummy (1991-1996)    0.01 

    [0.01] 

Period Dummy (1985-1990)*Blue Employment_t-1   0.35 

    [0.10]** 

Period Dummy (1991-1996)*Blue Employment_t-1   -0.28 

    [0.09]** 

Observations 8,129 15,272 18,499 41,900 

Dependent variable is the log (Blue Collar Employment). All other variables are also in logs.  The 
regressions are estimated in first differences.  The endogenous variables are Blue Wage, White Wage, 
Value Added and Blue Employment_t-1.  Instruments are lagged industry output, lagged industry average 
Blue Wage, Lagged industry average White Wage, two-period lagged industry output, double lagged 
industry average blue wage, double lagged industry average white wage, two-period lagged Blue Wage, 
two-period lagged White Wage, two-period lagged Materials, two-period lagged Capital, two-period lagged 
Value Added and three-period lagged Blue Collar employment.  Standard errors are adjusted for clustering 
at the 4-digit industry level.  + significant at 10%; * significant at 5%; ** significant at 1%. 
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Table 5 
Labor Demand Regression  

Blue Collar Employment, Fixed Effects 
 

 Blue Collar Labor 

 Period 1 
(1979-84) 

Period 2 
(1985-90) 

Period 3 
(1991-96) 

All Periods 

     

Constant 1.59 1.55 2.08 0.89 

 [0.09]** [0.18]** [0.23]** [0.04]** 

Blue wage -0.15 -0.26 -0.28 -0.23 

 [0.02]** [0.02]** [0.02]** [0.01]** 

Blue wage_t-1 -0.01 0.06 0.06 0.09 

 [0.01] [0.01]** [0.01]** [0.01]** 

White wage 0.09 0.06 0.02 0.06 

 [0.01]** [0.01]** [0.01] [0.01]** 

White wage_t-1 -0.02 -0.01 -0.01 -0.04 

 [0.01]** [0.01]* [0.01]* [0.01]** 

Value added 0.11 0.10 0.11 0.11 

 [0.01]** [0.01]** [0.01]** [0.01]** 

Value added_t-1 0.03 0.03 0.01 0.01 

 [0.01]** [0.01]** [0.01]* [0.01]** 

Blue Employment_t-1 0.22 0.36 0.32 0.55 

 [0.01]** [0.02]** [0.02]** [0.01]** 

Period Dummy (1985-1990)    -0.03 

    [0.01]* 

Period Dummy (1991-1996)    -0.02 

   [0.01] 

Period Dummy (1985-1990)*Blue 
Employment_t-1 

   0.02 

   [0.01]** 

Period Dummy (1991-1996)*Blue 
Employment_t-1 

   0.02 

    [0.01]** 

Observations 17,650 20,416 23,155 61,221 

R-squared 0.95 0.95 0.94 0.93 

 
Dependent variable is the log (Blue Collar Employment). All other variables are also in logs.  Standard 
errors are adjusted for clustering at the 4-digit industry level.  + significant at 10%; * significant at 5%; ** 
significant at 1%. 
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Table 6 
Probability of Not Adjusting Labor 

 
  (1) (2) (3) (4) (5) (6) 

       

Constant 0.179 0.179 0.146 0.146 0.172 0.17 

 [0.013]** [0.013]** [0.006]** [0.007]** [0.023]** [0.032]** 

Period dummy (1985-1990) -0.044 -0.044 -0.003 -0.003 0.001 0.012 

 [0.008]** [0.008]** [0.009] [0.009] [0.011] [0.011] 

Period dummy (1991-1996) -0.044 -0.044 0.009 0.008 0.017 0.036 

 [0.006]** [0.006]** [0.010] [0.010] [0.015] [0.018]* 

Industry output growth rate  -0.002  0.001   

  [0.003]  [0.003]   

Lagged labor     0 0 

     [0.000]** [0.000]** 

Firm wage rate     0 0 

     [0.000] [0.000]+ 

Observed productivity (LP estimate)     -0.003  

     [0.005]  

Observed productivity (Fixed Effects estimate)      -0.008 

      [0.013] 

Fixed effects None None Firm Firm Firm Firm 

Observations 73,705  73,689  73,705  73,689  55,204  31,891  

R-squared 0 0 0.25 0.25 0.24 0.25 

Number of clusters 89 89 89 89 60 84 

Dependent variable is one if the firm does not adjust its total employment level from the previous year. All other variables are in logs.  
Standard errors are adjusted for clustering at the 4-digit industry level.  + significant at 10%; * significant at 5%; ** significant at 1%. 
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Table 7 
Firing Rates Conditional on Firing 

Percentage change 
 
 (1) (2) (3) (4) (5) (6) 

       

Constant 0.172 0.17 0.174 0.169 0.232 0.208 

 [0.005]** [0.005]** [0.004]** [0.003]** [0.026]** [0.022]** 

Period dummy (1985-1990) -0.019 -0.016 -0.025 -0.019 -0.034 -0.03 

 [0.005]** [0.005]** [0.008]** [0.007]** [0.010]** [0.013]* 

Period dummy (1991-1996) -0.026 -0.023 -0.026 -0.02 -0.057 -0.06 

 [0.004]** [0.004]** [0.005]** [0.004]** [0.010]** [0.014]** 

Industry output growth rate  -0.011  -0.025   

  [0.005]*  [0.006]**   

Lagged labor     0.00 0.00 

     [0.000]** [0.000]** 

Firm wage rate     0.00 0.00 

     [0.000]** [0.000]** 

Observed productivity (LP estimate)     -0.02  

     [0.006]**  

Observed productivity (Fixed Effects estimate)      -0.028 

      [0.007]** 

Fixed effects None None Firm Firm Firm Firm 

Observations    28,908     28,898     28,908     28,898     21,216     12,557  

R-squared 0.01 0.01 0.37 0.37 0.39 0.410 

Number of clusters 89 89 89 89 60 81 

Firing rate is the absolute percentage decrease in employment over the previous year, defined for firms that decrease employment. Standard errors are adjusted 
for clustering at the 4-digit industry level.  + significant at 10%; * significant at 5%; ** significant at 1%. 
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Table 8 
Hiring Rates Conditional on Hiring 

Percentage Changes 
 (1) (2) (3) (4) (5) (6) 
       
Constant 0.244 0.244 0.258 0.258 0.297 0.269 
 [0.011]** [0.011]** [0.007]** [0.007]** [0.024]** [0.033]** 
Period dummy (1985-1990) -0.012 -0.013 -0.023 -0.023 0.014 0.023 
 [0.006]+ [0.006]* [0.007]** [0.007]** [0.006]* [0.007]** 
Period dummy (1991-1996) -0.045 -0.046 -0.074 -0.074 0.004 0.026 
 [0.010]** [0.010]** [0.013]** [0.013]** [0.013] [0.009]** 
Industry output growth rate  0.01  0.004   
  [0.007]  [0.005]   
Lagged labor     0.00 0.00 
     [0.000]** [0.000]** 
Firm wage rate     0.00 0.00 
     [0.000]** [0.000]** 
Observed productivity (LP estimate)     0.007  
     [0.005]  
Observed productivity (Fixed Effects estimate)      0.02 
      [0.014] 
Fixed effects None None Firm Firm Firm Firm 
Observations    33,903     33,899     33,903     33,899     25,706     14,585  
R-squared 0.01 0.01 0.34 0.34 0.39 0.410 
Number of clusters 88 88 88 88 59 82 

Hiring rate is the percentage change in total employment over previous year, defined for firms that increase employment.  Standard errors are adjusted for 
clustering at the 4-digit industry level.  + significant at 10%; * significant at 5%; ** significant at 1%. 
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Table 9 
Explaining Movements in Real Wages 

 
  (1)  (2)  (3)  (4)  (5) 

      

Period Dummy (1985-1990) -0.37 -0.37 -0.40 -0.36 -0.53 

 [0.02]** [0.02]** [0.02]** [0.02]** [0.02]** 

Period Dummy (1991-1996) 0.08 0.07 -0.007 0.09 -0.11 

 [0.02]** [0.02]** [0.02] [0.02]** [0.02]** 

Firm Output Growth Rate  0.008    

  [0.002]**    

Log(Industry Output)   0.12   

   [0.02]**   

Industry Output Growth Rate    0.001  

    [0.006]  

Unemployment Rate     -2.13 

     [0.19]** 

Constant 4.49 4.52 2.52 4.48 4.81 

 [0.01]** [0.01]** [0.31]** [0.01]** [0.02]** 

Observations 86,176 73,701 86,160 80,346 86,176 

R-squared 0.8 0.82 0.81 0.81 0.81 

Number of clusters 89 89 89 89 89 

 

Dependent variable is Log (real wage rate).  Real wage rate is the nominal wage rate 
deflated by the producer price index.  Nominal wage rate is defined as the total wage bill/ 
number of employees.  For each independent variable the first row gives the coefficient 
values and the second row gives the related t-values.  All regressions include firm fixed 
effects.  Standard errors are adjusted for clustering at the 4-digit industry level.  + 
significant at 10%; * significant at 5%; ** significant at 1%. 
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Table A1   
The Absolute Value of the Gap 

Between the Marginal Revenue Product and the Input Price, 1979-1996 
All Specifications Include Plant-level Fixed Effects 

Fixed Effects Production Function Estimates 
Standard Errors in Brackets 

All variables are in thousands of 1979 pesos.  We focus on the absolute value of the gap because increases in the gap are associated with decreases 
in economic efficiency (see Figure 3).  Marginal product estimates are from a gross output Cobb-Douglas production function specification, which 
is estimated using a fixed effects estimator  to address the simultaneous determination of inputs and productivity.   The blue-collar input price is 
the total blue-collar wage bill divided by the number of blue-collar employees.  We define the other input prices similarly.   We estimate 
production functions separately for each 3-digit industry.  We cluster standard errors at the 4-digit industry-period level.  + significant at 10%; * 
significant at 5%; ** significant at 1%.  

 Blue Collar White Collar Materials Electricity 

 (1) (2) (1) (2) (1) (2) (1) (2) 

         

Base Period Gap (1979-1984) 112.39 112.73 167.71 168.11 0.30 0.30 6.72 6.75 

 [5.02]** [5.03]** [3.63]** [3.68]** [0.01]** [0.01]** [0.13]** [0.13]** 

Increase in Gap, 2nd Pd. (85-90) 27.78 27.19 9.62 8.89 -0.03 -0.03 -0.89 -0.92 

 [6.11]** [6.10]** [4.87]+ [4.93]+ [0.01]** [0.01]** [0.14]** [0.14]** 

Increase in Gap, 3rd Pd. (91-96) 37.18 36.67 14.13 13.48 -0.02 -0.02 -1.4 -1.44 

 [7.92]** [7.93]** [5.83]* [5.89]* [0.01]** [0.01]** [0.19]** [0.19]** 

Industry Output Growth Rate  3.04  4.30  -0.01  0.22 

  [1.83]  [2.45]+  [0.01]+  [0.13] 

Observations 60,796 60,781 60,824 60,809 62,287 62,272 62,287 62,272 

R-squared 0.81 0.81 0.68 0.68 0.67 0.67 0.70 0.70 

Z!#



Table A2 
Labor Demand Regression  

Blue Collar Employment, OLS 
 

 OLS 

 Period 1 
(1979-84) 

Period 2 
(1985-90) 

Period 3 
(1991-96) 

All 
Periods 

     

Constant 0.17 0.08 0.09 0.14 

 [0.03]** [0.02]** [0.03]** [0.01]** 

Blue wage -0.19 -0.27 -0.29 -0.25 

 [0.01]** [0.01]** [0.02]** [0.01]** 

Blue wage_t-1 0.09 0.17 0.20 0.15 

 [0.01]** [0.01]** [0.01]** [0.01]** 

White wage 0.08 0.05 0.04 0.06 

 [0.01]** [0.01]** [0.01]** [0.01]** 

White wage_t-1 -0.08 -0.04 -0.03 -0.05 

 [0.01]** [0.01]** [0.01]** [0.01]** 

Value added 0.10 0.10 0.12 0.11 

 [0.01]** [0.01]** [0.01]** [0.01]** 

Value added_t-1 -0.03 -0.02 -0.04 -0.03 

 [0.01]** [0.01]** [0.01]** [0.01]** 

Blue Employment_t-1 0.85 0.87 0.88 0.85 

 [0.01]** [0.01]** [0.01]** [0.01]** 

Period Dummy (1985-1990)    -0.04 

    [0.01]** 

Period Dummy (1991-1996)    -0.05 

    [0.01]** 

Period Dummy (1985-1990)*Blue Employment_t-1   0.02 

    [0.003]** 

Period Dummy (1991-1996)*Blue Employment_t-1   0.01 

    [0.004]** 

Observations 17,650 20,416 23,155 61,221 

R-squared 0.91 0.92 0.9 0.91 

Dependent variable is the log (Blue Collar Employment). All other variables are also in logs.  Standard 
errors are adjusted for clustering at the 4-digit industry level.  + significant at 10%; * significant at 5%; ** 
significant at 1%. 
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Figure A1 
Trends in Real Wages 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Authors’  calculations 
 

Figure A2 
Inflation and Unemployment Rate 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: Edwards & Edwards (2000), ILO statistics, authors’  calculations. 
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