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ABSTRACT

Combining Micro and Macro Unemployment Duration Data*

We combine micro and macro unemployment duration data to study the
effects of the business cycle on the outflow from unemployment. We allow the
cycle to affect individual exit probabilities of unemployed workers as well as
the composition of the total inflow into unemployment. We estimate the model
using (micro) survey data and (macro) administrative data from France. The
distribution of the inflow composition is estimated along with the other
parameters. The estimation method deals with differences between the micro
and macro unemployment definitions. The results also show to what extent
the unemployment duration distributions corresponding to the two definitions
can be described by the same model.
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NON-TECHNICAL SUMMARY

In this Paper we study the effect of the business cycle on the outflow from
unemployment. In empirical studies it is typically found that the average
duration of unemployment is counter-cyclical. This may either be because, in
a recession, the exit probability out of unemployment decreases for all
workers, or because, in a recession, the composition of the (heterogeneous)
inflow into unemployment shifts towards individuals who have low exit
probabilities anyway. In general, to distinguish between these two reasons for
counter-cyclical unemployment duration, a single data set is not sufficiently
informative. We combine two types of unemployment duration data. The micro
(individual survey) data enable identification of the determinants of the
individual exit probabilities and the inflow composition change over the
business cycle. The macro (aggregate time-series) data subsequently enable
identification of these cyclical effects, from the way in which the aggregated
exit probabilities vary over the time at outflow and the time at inflow.

Ideally, the macro data provide the exact aggregated unemployment duration
distributions in the population. Unfortunately, the micro and the macro data
use somewhat different unemployment definitions. The macro data are based
on registration at the public employment agencies, whereas the micro data
come from labour force surveys that use self-reported unemployment of
randomly sampled individuals. The second motivation of this Paper concerns
the nature of the differences between the measures of unemployment based
on the micro and the macro definition. We deal with this discrepancy in
unemployment definitions primarily by way of modelling measurement and
specification errors in the macro data. By estimating the determinants of the
duration distributions associated with both measures, we are able to
investigate the extent to which the micro and the macro unemployment
duration data are dissimilar.

The estimation results show that the micro and the macro data are not in
serious conflict with each other. The only (identifiable) systematic difference
concerns the absolute level of the individual exit probabilities, which is higher
for the macro data. In addition, the calendar time effect of the fourth quarter on
the exit probabilities is different. However, the pattern of duration dependence
and the other seasonal effects are the same for both sets of data.

The empirical results suggest that the counter-cyclicality of the aggregate
mean unemployment duration originates from the fact that the individual exit
probabilities vary over the cycle for all types of individuals. We estimate the
effect of changes in the composition of the inflow on the cyclical behaviour of
the mean duration to be small. This implies that the persistence in
unemployment after a negative shock is not primarily due to an inflow of



disadvantaged workers with low individual-specific exit probabilities. On the
contrary, even workers with relatively good qualifications are hampered by a
recession if they search for a job.
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C�DFE G�H!I3D�H!G�J3D�K&L?M E�M N�O P H JRQ�E G�J3E�E G�H!DRS�T!UH Q�I V�S�D�WXD�I Y	D[Z�JRQ J3T\H E H Q N�M DFE G�HT\IXK�H P8UH O IRT\H N�E IXI]P J3Q ^RH<M V�D�I]Q H N E Q M O E M IRD�N�JRQ H!M T\ZIRN H K[IRDFE G�H\T<S�P E M _3JRQ M J E H<K�M N `O Q H E H!K�M N E Q M U�SXE M I3D[I V>abJ3D�KcM E N�_3JRQ M J E M IRDFUH E Y�H H DcO I3G�IRQ E N d�C�DFE G�H!I E G�H Q�G�J3D�K&L?M EM N�M T\Z&I3Q E JRD3E�E IFJRP P I Y�V IRQ�N SXefO M H D3E!gH h�M U�M P M E iRd?j E�Y�I3S�P KbU&H!E IXIFQ H N E Q M O E M _RH\E IFJ3N `N S�T\H�M D�K�H ZH D�K�H D�O H�I3V?E G�H�a[I3Q�E I\N S�Z�ZIRN H�E G�J E	J!Q H O H N N M I3DFJ k?H O E N�JRP P&l[T\J3Q ^RM D�J3PK�M N E Q M U�SXE M I3D�N>I3V&E G�H�H P H T\H DRE N�I V?a]M D\E G�H	N JRT\H�Y�J i3d�m�I<Z�Q IXO H H K&LXY�H�JRK�I3ZXE�J<N ZH O M `nO J3E M I3D!U�JRN H K\I3D!o�H Q T\M E H�N H Q M H N dRm�G�M N8N Z&H O M nO J3E M I3D!M N8Q H P J3E H K<E I�J�N ZH O M nO J E M IRD�V IRQK�M N E Q M U�SXE M I3D!V S�D�O E M I3D�N>E G�J3E�M N�S�N H KfM D\E G�H	Z&I3Z�S�P JRQ>N H T\M ` D�IRD�Z�J3Q JRT\H E Q M O�H N E M T\J E M IRDT\H E G�IXK]I3V>p�JRP P J3DRE�J3D�KFq�i�O G�W JFr s t3uXv3w dx H>K�H D�I3E H8E G�H>Q J3D�K�IRTy_3J3Q M JRU�P H8J3N N IXO M J E H K�Y	M E G�a�z�URi�{!z�J3D�K�M E N?Z&I3N N M U�P H8_3J3P S�H NU3if{!z?URiF| }�~ s3~ �X~ � � � ~ az �Rd x H�J3N N S�T\H	E G�J3E�E G�H>� IRM D3E�K�M N E Q M U�SXE M I3DfI V?{]� ~ � � � ~ {!�!M DE G�H�M DXgI Y�J3E	O IRG�I3Q E	K�J3E H��FO JRD]U&H�Y	Q M E E H D]JRN
� Q�r { ��� a � ~ � � � ~ { �<� a �&� �w ���!� �� � � � � � �� �� � � � ��� � � �!� �� � � � � � �� �� � � � ��� r � � ~ � � � ~ � � wX�X� � � � � �R� �r �Xwm�G�H Q H�JRQ H	E Y�I!E i�ZH N�I3V�K�H E H Q T\M D�JRD3E N�I3V?E G�H�Q M ^3GRE ` G�JRD�KfN M K�H3�XE G�HF� O I3Q H�K�H D�N M E i�� �I3D�E G�H�I3D�H>G�JRD�K&L JRD�K�E G�H<� E G�Q H N G�IRP K�_3J3P S�H N �	� z� r a z w?IRD�E G�H�I E G�H Q d �IRQ&E G�H>E G�Q H N G�IRP K_3J3P S�H N L&E G�H\N S�Z&H Q ` M D�K�H hcQ H V H Q N�E I]E G�H!H hXZ�P JRD�J E IRQ iF_3JRQ M J3U�P H!J3E�G�JRD�K&L?Y	G�H Q H J3N�E G�HJ3Q ^RS�T\H DRE	Q H V H Q N�E I!E G�H�Q H J3P M � H Kf_3JRP S�H�I V�E G�M N�H hXZ�P JRD�J E IRQ i\_3JRQ M J3U�P H3d�m�G�H�E G�Q H N G�IRP K_3J3P S�H N�JRQ H>N S�O G!E G�J E8� z� r }Xw �� �¡ L3� z� r az w�¢£� z� r a�z¤£s w L3J3D�K!� z� r a�z�¤£s3w �y¡ d3j D3E SX`M E M _RH P iRL E G�H>E G�Q H N G�I3P K!_3J3P S�H N8J3Q H�O P IRN H P i<P M D�W3H K<E I	E G�H�N G�J3Z&H N>I3V�E G�H�T\JRQ ^3M D�JRPRK�M N E Q M `U�SXE M I3D�N�I V?{ � ~ � � � ~ { � Y	G�H Q H JRN>E G�H�K�H D�N M E i � M N�O P IRN H P i\P M D�W3H K!E I�E G�H	Y�J ifM D!Y	G�M O GE G�H�H P H T\H D3E N�I3V�{f� ~ � � � ~ {\�!J3Q H�M D3E H Q Q H P J3E H K&dC�UR_XM IRS�N P i3L�V I3Q�J!^RM _RH D � r �&� ~ � � � ~ ���Rw LE G�H	E G�Q H N G�I3P Kf_3JRP S�H N�JRQ H�M K�H D3E M nH K\V Q IRT¥E G�H�T\J3Q ^RM D�J3P&K�M N E Q M U�SXE M I3D�N�I3V?{]� ~ � � � ~ {!�r J3P PV IRQ�J\^3M _RH Df�w d¦	N	J!N Z&H O M J3P&O J3N H3LM V�l � s�E G�H DfE G�H�K�M N E Q M U�SXE M I3DfI3V�{f��M N�J3N�M DJ3D!I3Q K�H Q H K!Z�Q IRU�M E8T\IXK�H P L Y	G�M O G!UH O IRT\H N8O P H J3Q8M D�E G�H�Q H T\J3M D�K�H Q�I VE G�M N�N S�U�N H O E M IRD&�� M N�N E J3D�K�JRQ K]D�I3Q T\JRPJRD�K]K�IXH N�D�I E	G�J _RH�S�D�WRD�I Y	DFZ�J3Q JRT\H E H Q N L�JRD�K\E G�H�E G�Q H N G�IRP K_3J3P S�H N	K�M _XM K�H�E G�H<N S�Z�ZIRQ E�I V � M D3E I\M DRE H Q _3JRP N	N S�O G]E G�J3E�Z�Q IRU�J3U�M P M E M H N�I3V8E G�H<M D3E H Q `_3J3P N�O IRQ Q H N Z&I3D�KFE IfZ�Q IRU�J3U�M P M E M H N�I3V>Q H J3P M � J E M IRD�N	I V>{f� d&q�I E H�E G�J3E L&M DF^RH D�H Q J3P L&M V �V J3O E I3Q M � H N�M DfE H Q T\N�I3V8�&� ~ � � � ~ ���<E G�H D]{f� ~ � � � ~ {!�\J3Q H�� I3M DRE P ifM D�K�H ZH D�K�H DRE dm�G�H	E G�Q H N G�IRP K\_3J3P S�H N�N ZH O M V ifG�I Y£E G�H>� I3M DRE�K�M N E Q M U�SXE M IRD\O G�J3D�^RH N�I _RH Q�O JRP H D�K�JRQE M T\H<�&d�m�I]M P P S�N E Q J3E H�E G�M N L�O IRD�N M K�H Q<J]U�M D�J3Q icO G�J3Q JRO E H Q M N E M O<a z L�J3D�KcN S�Z�Z&I3N H!E G�J3E� z� r s3w8M D�O Q H J3N H N>I _RH Q>O J3P H D�K�J3Q8E M T\H dRm�G�H D!E G�H	Z�Q I3Z&I3Q E M IRD!I3VE G�H	D�H Y	P i!S�D�H T\Z�P I iRH KM D�K�M _XM K�S�JRP N�Y	G�I]G�J _RH�az � }fM D�O Q H JRN H N�I _RH Q	E G�H<O J3P H D�K�J3Q	E M T\H d&j Dc§XS�U�N H O E M I3D[¨�d ©Y�HfH h�J3T\M D�H\M DcK�H E JRM P8G�I Y¥Y�H\T\IXK�H P8E G�H\K�H ZH D�K�H D�O HfI V�E G�H!E G�Q H N G�I3P Kc_3J3P S�H N�IRDO JRP H D�K�JRQ�E M T\H3d8§XI3T\H Y	G�J E!P IXI3N H P i[IRD�H\T\J ibN E J E H\E G�J E L�URibT\J3WXM D�^fE G�H\E G�Q H N G�IRP K_3J3P S�H N�Q J3E G�H Q�E G�J3D � K�H ZH D�K�H DRE<IRDF�?L&Y�H!M T\Z&I3N H<E G�J E�E G�H!U�S�N M D�H N N<O i�O P H!J3k&H O E NE G�H�K�M N E Q M U�SXE M IRDfI3V�{ªT\IRN E P i]U3iFN G�M V E M D�^<E G�H�T\JRQ ^3M D�JRP&K�M N E Q M U�SXE M IRD�N LXY	G�H Q H JRN�E G�Hs }
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Ê�Ë Ì Í Î Ï�Ð1Ñ Ì1Ë ÒFÎ Ï
Ó Ô1Ë Õ>Ì1Ö Î ×=ÒRÔ1Ï5Ö Ø�ÒFÑ Ì=Õ>ÒFÑ Ò ÖRÔ Ó�Ù�Ì=Ë Ì1Õ>Ò Ö Ò Ë Ñ Ú Û Ü Ý Û Þ

ß�à áãâBä=å/æ çrè%å/æ é�êìë/í�ä/îRï å�ä
ð Ø�Ò>Ù�Ì=Ë Ì1Õ>Ò Ö Ò ËFÒ Ñ Ö Î Õ>Ì Ö Ò ÑFÌ=Ë Ò>Î Ï ð Ì1ñ�ò Ò>ó�Ú ð Ø�Ò5Ù�Ì1Ë Ì=Õ>Ò Ö Ò ËFô
õ�Í Ø�Î ö ØLÎ Ï�Ê�Î ö Ì Ö Ò ÑRÖ Ø�Ò
ò Ò ×=Ò ò
Ê�Î ÷*Ò Ë Ò Ï�ö Ò�ñ/Ò Ö Í�Ò Ò Ï@Ö Ø�Ò�Õ>Ì1ö Ë Ô Ì=Ï�ÊFÖ Ø�Ò�Õ>Î ö Ë Ô Ò ø�Î Ö�Ù�Ë Ô=ñ�Ì1ñ�Î ò Î Ö Î Ò Ñ õ Î Ñ%Ñ Î Ð1Ï�Î ù/ö Ì1Ï=Ö ò ú
ò Ì1Ë Ð=Ò Ë�Ö Ø�Ì1ÏBû Ò Ë Ô�Ú ð Ø�Î Ñ Î Õ>Ù�ò Î Ò Ñ�Ñ Î Ð=Ï�Î ù/ö Ì=Ï1Ö ò úGò Ì=Ë Ð1Ò Ë�Ò ø
Î ÖRÙ�Ë Ô=ñ�Ì1ñ�Î ò Î Ö Î Ò Ñ�Î ÏGÖ Ø�Ò@Õ>Ì1ö Ë Ô
Ê�Ì Ö Ì�õ
Í Ø�Î ö ØGÎ Ñ�ö Ô1Ï�Ñ Î Ñ Ö Ò Ï1Ö�Í Î Ö Ø5Ö Ø�ÒRË Ò Ñ ü�ò Ö Ñ�Ó Ô1ü�Ï�ÊGÎ ÏGý
Ò ö Ö Î Ô=Ï5þ�Ú ð Ø�ÒRÎ Ï�Ê�Î ×�Î Ê�ü�Ì1ò*Ò ø�Î Ö
Ù�Ë Ô1ñ�Ì=ñ�Î ò Î Ö ú@Î Ñ�Ì=ñ/Ô=ü
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f!g h i�j g&k!gZlUm n o pUn nBo q�o r m o s�r�t�s�j m s u m i�v	m v<u wUgZo i�xAy�i�n m u m i�v<i h=u wUgZm v�z�i k&{Uk�g�|�j n u
g }Us�xAm vUg<u wUgbg n u m xAs u g l�g ~�g o u�i h&u wUgby�g j n i�vUs�rBo wUs�j s�o u g j m n u m o n	i�v�u wUgbm vUlUm tUm lUpUs�r
g }Um uAyUj i��Us��Um r m u q�{�s�vUl�u wUg m jB� i�m v�u	lUm n u j m �Up�u m i�v�m v�u wUg�m v�z�i k&����wUg�g n u m xAs u g n?i�h��
m xAyUr q�u wUs�u	i�r lUg j	m vUlUm t�m lUpUs�r n?wUs t�gbs�r i k�g j	m vUlUm tUm lUpUs�rBg }Um u	yUj i��Us��Um r m u q�{=kBwUg j g s�n
m vUlUm t�m lUpUs�r nBkBwUi�wUs t�gAu wUgA��j g vUo w�vUs�u m i�vUs�r m u q�{Ds�j gAxAs�j j m g l�{Di�j&wUs t�g	m v�u g j xAg lUm s�u g
g lUpUo s u m i�v�{BwUs t�g�s�wUm ��wUg j<m vUlUm t�m lUpUs�r�g }�m u�yUj i��Us��Um r m u q�{�s�n<wUs t�g�m vUlUm t�m lUpUs�r nAkBwUi
g v�u g j g lbpUvUg xAyUr i qUxAg v�u�s�h u g jBsAu g xAy�i�j s�j qZ� i�������i u&n pUj yUj m n m vU��r q�{Uu wUgZg n u m xAs�u g nBi�h
��s�j g<t�g j q�n m xAm r s�j&u i�u wUi�n g�i���u s�m vUg l���q�s�n g yUs�j s u g�g n u m xAs�u m i�v�kBm u w�u wUg�xAm o j i
lUpUj s u m i�v?lUs u s�kBwUg j g�k!gBm ��vUi�j g!o q�o r m o s�rUg ~Dg o u n ����wUg qAs�j g�s�r n i�t�g j qAn m xAm r s�jDu i�u wUi�n g
m vZ�Z� �BlUlUm i?� � ��������s�vUlZ�0i�r r m tUm g j�� � ������s�� { kBwUi�pUn g!��j g vUo w?�Ds���i�j0��i�j o g���pUj t�g q?lUs u s
u i?g n u m xAs u g&pUvUg xAyUr i qUxAg v�uBlUpUj s u m i�v<xAi�lUg r n �
��wUg?g n u m xAs�u g lA� i�m v�u&lUm n u j m �Up�u m i�v�i�h!y�g j n i�vUs�r0o wUs�j s�o u g j m n u m o n�m v�u wUgZm v�z�i k�|Uu n

u wUg?xAm o j i	lUs�u s	k!g r r ����g?y�g j h i�j xAg l��!wUm � n ��pUs�j gA��i�i�lUvUg n n � i�h � |Uu�u g n u n&��qbo i�xAyUs�j �
m vU��u wUg<g xAyUm j m o s�r�lUm n u j m �Up�u m i�v�i�hB��u i�u wUg<g n u m xAs u g l�lUm n u j m �Up�u m i�v��=��� i�m v�u?u g n u
u wUs uAm vUo i�j y�i�j s�u g n?s�r r!y�i�n n m �Ur g	o g r r n<� ��q�g s�j nZu m xAg nZ�bn g s�n i�vUn?u m xAg n	� ���by�i�n n m �Ur g
j g s�r m � s�u m i�vUn�i h!���Bm n&pUv�h g s�n m �Ur g?��g o s�pUn gAi h!u wUgAr s�j ��gZv�pUxZ��g j&i�h!g xAy�u q�o g r r n ����g
u wUg j g h i�j gAy�g j h i�j xAg lbn g yUs�j s u g?u g n u n&h i�j�g s�o w�y�i�n n m �Ur g?yUs�m j kBm n gZo i�x?�Um vUs u m i�v�i�h!g r �
g xAg v�u n&i h����D��wUg n gAs�j g?y�g j h i�j xAg l�n g yUs�j s�u g r q�h i�jBg s�o w�i h�u wUg	� �A��pUs�j u g j n�m v�u wUg
xAm o j iBn s�xAyUr g�y�g j m i�l�{�s�n0k�g r r�s�nDh i�jDu wUg�h pUr r�xAm o j iBn s�xAyUr g�y�g j m i�l�����wUg!j g n pUr u n=s�j g!m v
�0s��Ur g&������i�n u�i h0u wUg�u g n u nBs�o o g y�uBu wUg&v�pUr rDw�qUy�i�u wUg n m nBi�h=s?o i�j j g o u�n y�g o m |�o s�u m i�v��   ¡
��wUg��Um t�s�j m s u g�lUm n u j m �Up�u m i�vUn!i�h�¢ r s���i�j!xAs�j £�g uBn u s u g���g h i�j g�m v�z�i kB¤ZkBm u w�¢ xAs�j j m g lU¤
s�vUl�¢ s���g ¤U{�j g n y�g o u m t�g r q�{�s�j gBvUi u�k�g r rU|Uu u g l�����gBi t�g j � g n u m xAs u g�u wUgBg }�u j g xAg r q?n xAs�r r
v�pUx?��g j n�i h0xAs�j j m g l	s�vUl	i�r lUg j!m vUlUm tUm lUpUs�r n�kBwUi?g v�u g j�pUvUg xAyUr i qUxAg v�u!h j i�x�u wUg&g l��
pUo s�u m i�vUs�r�n qUn u g x¥i�j�h j i�x¦xAm r m u s�j qAn g j t�m o g ����wUm n�xAs q<��g&n i�r t�g l���q<g }�yUs�vUlUm vU�?u wUg
n g uZ§¨� n g gZg ��pUs�u m i�v�� ©�� ��i h=u wUgZªBg j xAm u g&lUg vUn m u q�{���g o s�pUn g&u wUg v�s�j g s�n�kBm u w�s�r xAi�n u
� g j i<yUj i��Us��Um r m u q�o s�vb��gZ��g vUg j s u g l�� n g gA«&s��Ur g j {��Ds�m n vUg qbs�vUlb�0g o wUvUg j {=� ������� �D��g g
s�r n i?h i�i u vUi�u g&��¬��
��h i�j xAs�r�u g n u!i�h�o q�o r m o s�r�t�s�j m s�u m i�v?m vZu wUgBo i�xAy�i�n m u m i�v?m vZu wUgBm v�z�i k�s�xAi�pUv�u n0u i

s�� i�m v�uBu g n u�i�h��®¯ � ° ® ��±�²Ah i�j�g t�g j q�³!s�vUl<h i�jBg t�g j q<° ® ����wUgZ�0m £�g r m wUi�i�l<´Bs�u m i?u g n un u s u m n u m o?g ��pUs�r n&����� ©��0��m vUo g?u wUg?xAi�lUg r=pUvUlUg j�u wUg?s�r u g j vUs u m t�g?w�q�y�i u wUg n m n&o i�v�u s�m vUn
��s�lUlUm u m i�vUs�r=yUs�j s�xAg u g j n {Dk�gAj g � g o uZu wUgAv�pUr r�w�q�y�i u wUg n m nZs u?o i�v�t�g v�u m i�vUs�r!r g t�g r n&i�h
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Ï=Ð Ñ Ò!Ó Ô Õ�Ö0× Ø�Ù Ú0Û ÜDÝµÞ Ð Ô ÕUÖD× ß�Ù Ú=Û�à�á × ØâÝ�ß�ã ä�Û × å æ�Û
ç�èUé êZë ì�í�î�Ô<Ô ê ï é ðAì�ï Ô ñ�î�ò�ê óUîUê ï é ï ó�ï é íUô�ï èUÔ	Ô ê ï é ðAì ï Ô ñ�Úµì�íUñ�ï èUÔ	Ô ê ï é ðAì�ï Ô ñ�ñUé ê õ
ï á é îUó�ï é ö�íbö ÷!Øøé í�ï èUÔ?é í�ù�ö ú&ûDé íUë ü óUñUé íUô	ï èUÔZú!ì òbï èUé ê�ë èUì�íUô�Ô ê�úBé ï è�ï èUÔ?ë ò�ë ü Ô<× ú�Ô
ê óUÖUÖUá Ô ê ê?ê Ô ì�ê ö�íUì�ü=ý�ì�á é ì ï é ö�íbèUÔ á ÔAî�ò�é ðAÖ�ö�ê é íUô	ï èUÔAì ý�Ô á ì�ô�ÔAê Ô ì�ê ö�íUì�ü!Ô þDÔ ë ï?é íbï èUÔ
ñUé ê ï á é îUó�ï é ö�í�ö ÷�Øÿé í<ï èUÔZé í�ù�ö ú�Û ���=é ô�óUá Ô��	ñUÔ ÖUé ë ï ê�èUö ú�ï èUÔZé íUñUé ë ì ï ö�áBö ÷=ï èUÔ?ë ö�ð?õ
Ö�ö�ê é ï é ö�íUì�ü!Ô þDÔ ë ï?ý�ì�á é Ô ê?ö ý�Ô á?ä�����ô�ì�é í�ú�Ô<íUÔ ô�ü Ô ë ï?ï èUÔ<ì�á Ô ì�ê?íUÔ ì�áZï èUÔ<î�ö�á ñUÔ á ê?ö�÷
ï èUÔZðAì�ë á ö�õ ñUì�ï ì?ï é ðAÔ&é í�ï Ô á ý�ì�ü ��� ï�é ê�ë ü Ô ì�áBï èUì ï û�ö�í�ì ý�Ô á ì�ô�Ô ûDé íUñUé ý�é ñUóUì�ü ê!úBèUö<Ô í�ï Ô á
óUíUÔ ðAÖUü ö òUðAÔ í�ï?é í�ì�î�ö�ö�ð ì�á Ôb× ì�îUé ï Û&ðAö�á ÔAñUé ê ì�ñ�ý�ì�í�ï ì�ô�Ô ñ�ï èUì�í�ï èUÔ	é íUñUé ý�é ñUóUì�ü ê
úBèUöAÔ í�ï Ô áBóUíUÔ ðAÖUü ö ò�ðAÔ í�ï�ñUóUá é íUôAìAá Ô ë Ô ê ê é ö�í���	�ö ï Ô&ï èUì ïBï èUé ê�ô�ö�Ô êBì�ô�ì�é íUê ï�
&ì�á î�ò�û
�Bì�ü ï é ú!ì�íUô�Ô á=ì�íUñAà�ü ì�í�ïB× å �����Û=ì�íUñ�
&ì ý�é ê û���ì�ü ï é ú�ì�íUô�Ô á�ì�íUñ���ë è�óUèb× å ��æ�Û û�úBèUö&ì�á õ
ô�óUÔ�ï èUì�ïBé íUñUé ýUé ñUóUì�ü ê!Ô í�ï Ô á é íUôAé í<ìAá Ô ë Ô ê ê é ö�í�ì�á Ô&ðAö�á Ô�ñUé ê ì�ñ�ý�ì�í�ï ì�ô�Ô ñ���ç�èUÔZô�á ì�ÖUèUê
ö ÷Bé íUñUé ë ì�ï ö�á ê&÷ ö�áZê é íUô�ü ÔAë ö ý�ì�á é ì ï Ô êZì�ê&÷ óUíUë ï é ö�íUêZö ÷�ï èUÔ	ðAö�ðAÔ í�ï?ö ÷Bé í�ù�ö ú ì�á ÔAíUö�ï
ý�Ô á ò�é í�÷ ö�á ðAì�ï é ý�Ô �Dï èUÔA÷ óUíUë ï é ö�íUê&÷ ö�áZë ö ý�ì�á é ì�ï Ô ê&úBé ï è�ìbÖ�ö�ê é ï é ý�ÔAÔ þ�Ô ë ïAö�í�Ô ÕUé ï?ì�á Ô
ì�ü ü�ðAì�á ô�é íUì�ü ü òbé íUë á Ô ì�ê é íUôbö�í�ï èUÔ	ðAì�ë á ö�õ ñUì�ï ì<ï é ðAÔAé í�ï Ô á ý�ì�ü û0ì�íUñ�é ï?é êZñUé �Aë óUü ï&ï ö
Ô ò�Ô îUì�ü üDì�í�ò<ë ò�ë ü é ë ì�üDÔ þDÔ ë ï �

��Ô�ì�á Ô�íUö ú�é í	ìZÖ�ö�ê é ï é ö�í?ï ö?ë ö�ðAÖUì�á Ô�î�ö�ï è	ë òUë ü é ë ì�ü�Ô þ�Ô ë ï ê�é í	ö�á ñUÔ á�ï ö���íUñ	ö�ó�ï
úBèUé ë èbö�íUÔZñUö�ðAé íUì ï Ô ê ����Ô?Ô Õ�ì�ðAé íUÔ&ï èUÔ?ì�ô�ô�á Ô ô�ì�ï ÔZÖUá ö�îUì�îUé ü é ï ò	ï èUì�ï&ê ö�ðAÔ ö�íUÔZúBèUö
Ô í�ï Ô á ê�óUíUÔ ðAÖUü ö ò�ðAÔ í�ï&ì ï�ï èUÔZê ï ì�á ï é íUô	ñUì ï ÔZäbö ÷!ì���óUì�á ï Ô á�Ô ÕUé ï ê�úBé ï èUé í��	ðAö�í�ï èUê �
ç�èUÔ�ê ö�ü é ñ	ü é íUÔ�é í��=é ô�óUá Ô��ZÖUü ö ï ê�ï èUÔ�Ô ê ï é ðAì�ï ÔBö ÷Dï èUé ê!ÖUá ö�îUì�îUé ü é ï òAì�ê!ì&÷ óUíUë ï é ö�í	ö ÷Dä
× ì�ô�ì�é í�û�ú!ÔBê óUÖUÖUá Ô ê ê�ê Ô ì�ê ö�íUì�üUý�ì�á é ì ï é ö�íZî�ò?é ðAÖ�ö�ê é íUô�ì ý�Ô á ì�ô�ÔBê Ô ì�ê ö�íUì�üUÔ þ�Ô ë ï ê!é íZï èUÔ
é íUñUé ý�é ñUóUì�ü�Ô Õ�é ïBÖUá ö�îUì�îUé ü é ï òAì�ê!ú�Ô ü üDì�ê�é í	ï èUÔ&ñUé ê ï á é îUó�ï é ö�í	ö ÷0Ø é í	ï èUÔ�é í�ù�ö ú�Û ��ç�èUÔ
ñUì�ê èUÔ ñAü é íUÔ!ÖUü ö ï ê0ï èUÔ�ê ì�ðAÔ�ÖUá ö�îUì�îUé ü é ï ò�û�îUó�ï�íUö ú�é ï=é ê=é ðAÖ�ö�ê Ô ñZï èUì ï=ï èUÔ á Ô�é ê=íUö�ë ö�í�õ
ï Ô ðAÖ�ö�á ì�íUÔ ö�óUê0ë òUë ü é ë ì�ü�Ô þDÔ ë ïB× é � Ô�� û�� � ! " × ä�Û0é ê#�UÕ�Ô ñZì�ï=é ï ê0ðAÔ ì�íZü Ô ý�Ô ü�é í�� � × ä�ÛDîUó�ï=íUö�ï
é í%$ &Ò × ß & Û Û ��ç�èUé ê=ðAÔ ì�íUê=ï èUì�ï=ï èUÔBë ö�ðAÖ�ö�ê é ï é ö�íUì�ü�Ô þ�Ô ë ï�é ê0ï èUÔ�ö�íUü ò?á Ô ðAì�é íUé íUô�ë òUë ü é ë ì�üÔ þDÔ ë ï!ü Ô ÷ ï�é í?ï èUÔ�ðAö�ñUÔ ü ��ç�èUÔ�ñUö�ï ï Ô ñAü é íUÔ!ì�ô�ì�é í?ÖUü ö ï ê0ï èUÔBì�ô�ô�á Ô ô�ì�ï Ô�ÖUá ö�îUì�îUé ü é ï ò�û�îUó�ï
íUö ú�é ï�é êBé ðAÖ�ö�ê Ô ñ<ï èUì�ïBï èUÔ á ÔZé êBíUöAý�ì�á é ì ï é ö�í<é í	ï èUÔZë ö�ðAÖ�ö�ê é ï é ö�í<ö ÷=ï èUÔZé í�ù�ö ú���� í
ï èUÔ?ü ì ï ï Ô á�ë ì�ê Ô ûDï èUÔ?ë ö�í�ï Ô ðAÖ�ö�á ì�íUÔ ö�óUê&Ô þ�Ô ë ïZé êBï èUÔ?ö�íUü ò�ë ò�ë ü é ë ì�ü=Ô þDÔ ë ï&ü Ô ÷ ï&é í�ï èUÔ
ðAö�ñUÔ ü ��ç�èUÔ���ô�óUá Ô�ë ü Ô ì�á ü òAê èUö úBê�ï èUì�ï!ï èUÔBë ö�í�ï Ô ðAÖ�ö�á ì�íUÔ ö�óUê!Ô þ�Ô ë ï'�(� ! " × ä�Û�Ô Õ�ÖUü ì�é íUê
ì�ü ðAö�ê ï!ì�ü ü�ë ò�ë ü é ë ì�ü�ý�ì�á é ì�ï é ö�í	é íAï èUÔ�ÖUá ö�îUì�îUé ü é ï ò	ö ÷0ü Ô ì ý�é íUô?óUíUÔ ðAÖUü ö òUðAÔ í�ï!úBé ï èUé í��
ðAö�í�ï èUê � � í�ë ö�í�ï á ì�ê ï ûDï èUÔAë òUë ü é ë ì�ü=ý�ì�á é ì�ï é ö�íbñUóUÔ?ï ö�ë ö�ðAÖ�ö�ê é ï é ö�íUì�ü=ë èUì�íUô�Ô êZé íbï èUÔ
é í�ù�ö ú�ñUö�Ô êBíUö�ï�Ô Õ�ÖUü ì�é í<ï èUÔ&ý�ì�á é ì ï é ö�í<é í<ï èUé êBÔ Õ�é ï&ÖUá ö�îUì�îUé ü é ï ò<ì�ï�ì�ü ü ��� ï&ê èUö�óUü ñbî�Ô
íUö ï Ô ñZï èUì ï=ï èUé ê=á Ô ê óUü ï�ì�ü ê ö�èUö�ü ñUê0÷ ö�á=Ô Õ�é ï�ÖUá ö�îUì�îUé ü é ï é Ô ê0ö�ó�ï�ö�÷�ö�ï èUÔ á=ñUóUá ì�ï é ö�í?ë ü ì�ê ê Ô ê
ï èUì�í�ï èUÔ	ë ü ì�ê êZ÷ á ö�ð*) Ô á ö<ï ö+��ðAö�í�ï èUê � ��Ô	ì�ü ê ö�Ô ÕUì�ðAé íUÔ ñ�ï èUÔ	Ô ÕUé ï?ÖUá ö�îUì�îUé ü é ï é Ô ê
é í<ë ì�ê Ô êBúBèUÔ á ÔZö�íUü ò<ìAê óUîUê Ô ï&ö ÷0ï èUÔZÖ�Ô á ê ö�íUì�üDë èUì�á ì�ë ï Ô á é ê ï é ë êBé ê�é ðAÖ�ö�ê Ô ñ	ï öAèUì ý�Ô&ì
ï é ðAÔ õ é í�ý�ì�á é ì�í�ï!é í�ù�ö ú�ñUé ê ï á é îUó�ï é ö�í��Uç�èUÔ&á Ô ê óUü ï ê�ë ö�í���á ð ï èUÔ&ì�î�ö ý�ÔZë ö�íUë ü óUê é ö�í�� � ,
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T U%U V�WYX%X Z Z [�X�U VY\�U�U VYZ�Z ]#Z ^ U�_ `�^ aY^ b c ^ \�b�d�\�e c \�U c _�fgc fgU VYZ�^ _�[�h�_�X c U c _�fg_ `'U VYZ
c f�i�_ jkc X�l�WY\�f�U c U \�U c d�Z b amWYfYc [�h�_�e U \�f�U n6oDfYZ�[�\ apj'_�fYqYZ e%j�VYZ U VYZ e�U VYc X�c X�qYWYZ�U _
U VYZ�qYc X U e c rYW�U c _�f�_�` stc fuU VYZ�c f�i�_ jvr�Z c fYw�i�\�U�_ d�Z e'U c [�Z�xY_�e'qYWYZ�U _%U VYZ�c fYqYc dYc qYWY\�b
Z yYc U�hYe _�rY\�rYc b c U c Z X zY{ | } ~Y� �#� �Y� r�Z c fYwDc fYX Z fYX c U c d�Z�U _D�#n��'Z ^ \�WYX Z�_ `�U VYZ'fY_�f�� b c fYZ \�e c U a�_�`
U VYZ�[�_�qYZ b xYU VYc X�^ \�fYfY_ U�r�Z�X U e \�c w�V�U ` _�e j6\�e qYb au\�fYX j6Z e Z q�n#�'VYZ�[�\�w�fYc U WYqYZ X�_�`(U VYZ��
Z X U c [�\�U Z X xYj�VYc ^ Vuw�_ d�Z e fuU VYZ�X Z fYX c U c d�c U a�_�`(zY{ | } ~Y� � � ����j�c U Vue Z X h�Z ^ U�U _%�#x�\�e ZDhYb \�W��
X c rYb Z�\�fYq�c f�b c fYZ�j�c U Vuj�VY\�UDc X6U a�hYc ^ \�b b a�` _�WYfYq�c f�U VYZ�b c U Z e \�U WYe Z n���_�e�Z yY\�[�hYb Z�xYU VYZ
Z X U c [�\�U Z q�c fYqYc d�c qYWY\�b�Z yYc U'hYe _�rY\�rYc b c U a�_ ` \�f�c fYqYc d�c qYWY\�bY\�w�Z qu����c X�U j�c ^ Z�\�X6b \�e w�Z�\�X
U VYZ'hYe _�rY\�rYc b c U a�_ `#\�f%c fYqYc dYc qYWY\�bY\�w�Z q�� �Dj�VY_�c X(_�U VYZ e j�c X Z�c qYZ f�U c ^ \�b n�T `�j6Z�[�WYb U c hYb a
\�b b�U VYZ��mZ X U c [�\�U Z X�j�c U V�\%` \�^ U _�eD��U VYZ fuU VYZ�^ _�[�h�_�X c U c _�fY\�b#Z ]#Z ^ U�r�Z ^ _�[�Z X�_�`(U VYZ
X \�[�ZD_�e qYZ e6_�` [�\�w�fYc U WYqYZ�\�X�U VYZDqYc e Z ^ U�^ _�f�U Z [�h�_�e \�fYZ _�WYX'Z ]#Z ^ U xYc f��(c w�WYe Z X6������n�T `
j6Z�[%WYb U c hYb a�U VYZ [�j�c U Vu\�` \�^ U _�e�� �%U VYZ f�U VYZ�^ _�[�h�_�X c U c _�fY\�b�Z ]#Z ^ UDqY_�[�c fY\ U Z X n { o�`
^ _�WYe X Z x�U VYZD^ _�[�h�_�X c U c _�fY\�bYZ ]#Z ^ U6U VYZ fuX U c b bYVY\�X�U VYZ�_�hYh�_�X c U Z�X c w�f�\�X�U VYZDqYc e Z ^ U6^ _�f��
U Z [�h�_�e \�fYZ _�WYXDZ ]#Z ^ U�\�fYq�U VYZ%_ d�Z e � \�b b Z ]�Z ^ U n ���'VYc XDX WYw�w�Z X U XDU VY\ U�_�fYZ�j'_�WYb q+fYZ Z q
c [�hYb \�WYX c rYb a�b \�e w�Z�d�\�b WYZ X(_ `���U _�_�r�U \�c f�\DX c � Z \�rYb Z6^ _�[�h�_�X c U c _�fY\�b�Z ]�Z ^ U x�_�e x�c f%_ U VYZ e
j6_�e qYX xYU VY\ U'U VYZDj6Z \���fYZ X X�_�` U VYZD^ _�[�h�_�X c U c _�fY\�b�Z ]�Z ^ UDc X6fY_�U�qYWYZ�U _�U VYZ�c fYqYc dYc qYWY\�b
Z yYc U(hYe _�rY\�rYc b c U c Z X#zY{ | } ~Y� �#� �Y� r�Z c fYw�c fYX Z fYX c U c d�Z�U _�� n��'VYZ6Z X U c [�\ U Z q�[�\�e w�c fY\�b�qYc X U e c �
rYW�U c _�fYX�_ ` stc f�U VYZ�c f�i�_ j�qY_�fY_�U�^ VY\�fYw�Z�qYe \�[�\ U c ^ \�b b a�_ d�Z e'U VYZ�^ a�^ b Z n���Z fYZ e \�b b a�x
U VYZD^ _�e e Z X h�_�fYqYc fYw%hYe _�rY\�rYc b c U c Z X�X U \ a�j�c U VYc f�\�� ����e \�fYw�ZD_�`#U VYZD` e \�^ U c _�fYX6w�c d�Z fuc f
� \�rYb Z���n(�'VYc X%X WYw�w�Z X U X%U VY\ U%U VYZ�j'Z \���fYZ X X�_ `�U VYZ�^ _�[�h�_�X c U c _�fY\�b�Z ]�Z ^ U�c X%qYWYZ�U _
U VYZ�qYc X U e c rYW�U c _�fg_ `'s�c fgU VYZ�c f�i�_ j�r�Z c fYwui�\ U%_ d�Z e�U c [�Z�n#�D_ j6Z d�Z e x�c U�X VY_�WYb qpr�Z
X U e Z X X Z qgU VY\�U�U VYZ X Z�c f�` Z e Z fY^ Z X�\�e Z�X WYr�� Z ^ U%U _u\�l�WY\�b c ��^ \ U c _�f�n#�'VYZ�c [�h�_�e U \�fY^ Z%_�`
U VYZ�_ d�Z e � \�b b ^ _�[�h�_�X c U c _�fY\�b�Z ]�Z ^ U�[�\ au\�^ U WY\�b b aur�Z�WYfYqYZ e � Z X U c [�\�U Z q�r�Z ^ \�WYX Z%_ `�\�f
c fY\�rYc b c U a�U _�^ _�e e Z ^ U b a�[�_�qYZ b#_�e�c qYZ f�U c ` auU VYZ�j6\ a+c fuj�VYc ^ VuU VYZ%^ _�[�h�_�X c U c _�fu_�`(U VYZ
c f�i�_ j�^ VY\�fYw�Z X�_ d�Z eDU c [�Z n#� _u_�r�U \�c f+[�_�e Z%Z dYc qYZ fY^ Z x [%WY^ Vgb _�fYw�Z eD[�c ^ e _�X \�[�hYb Z X
j6_�WYb qufYZ Z quU _%r�Z�^ _�b b Z ^ U Z q�n

��Z Z hYc fYw�U VYc XDl�WY\�b c ��^ \�U c _�f�c f+[�c fYq�x�_�WYeDe Z X WYb U XDc [�hYb auU VY\ U�U VYZ%h�Z e X c X U Z fY^ Z%c f
WYfYZ [�hYb _ aY[�Z f�U�\�` U Z e�\�fYZ w�\ U c d�Z�X VY_�^ ��c X�fY_ UDhYe c [�\�e c b a�qYWYZDU _�\�f�c f�i�_ j�_�`(qYc X \�q��
d�\�f�U \�w�Z q�j'_�e ��Z e X�j�c U V�b _ j�c fYqYc dYc qYWY\�b � X h�Z ^ c ��^'Z y�c U'hYe _�rY\�rYc b c U c Z X n�oDf�U VYZ�^ _�f�U e \�e a�x
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ÑYÒ Ó Ô�Õ Ög×YØ�Ù Ú�Û Ó�Ü6Ó�Ý Ú�ÖYÞYÝ ß àYáuØ�Ý Õ Ù Õ â â ß Ó�àgâ ãYÓ�ÞYÒ Ö+àYÓ�ÛDä Ó�Ù ÞYâDÕ å�Ù Ò ÞYâ ß æ�Õ Ò Ô+Ó�à�Ü'Ó�Ý Ú�Õ Ý â
Ü�ß Û ã�Û ãYÕDÜ6Ó�Ý â ÛDç�ÞYØ�Ò ß è�Ù Ø�Û ß Ó�àYâ é

ê Ó Ü�Ò Õ ÛDÞYâ'Û ÞYÝ àuÛ Ó�Û ãYÕ�â Õ Ø�â Ó�àYØ�Ò Õ ë�Õ Ù Û â é#ì�á�Ø�ß àuÜ6Õ�ÖYß â Û ß àYá�ÞYß â ãu×�Õ Û Ü'Õ Õ à+Ø�Ù Ó�à�í
Û Õ î�Ñ�Ó�Ý Ø�àYÕ Ó�ÞYâ(Õ ë�Õ Ù Û'Ø�àYÖ�Ø�à%Õ ë�Õ Ù Û6Ü6Ó�Ý Ú�ß àYáDÛ ãYÝ Ó�ÞYá�ã%Û ãYÕ�Ù Ó�î�Ñ�Ó�â ß Û ß Ó�à%Ó ä�Û ãYÕ'ß à�ï�Ó Ü�é
ð Ó�àYÙ Õ Ý àYß àYá�Û ãYÕ6ä Ó�Ý î�Õ Ý ñ�Û ãYÕ�ß àYÖYß æ�ß ÖYÞYØ�Ò�Õ å�ß Û6ÑYÝ Ó�×YØ�×Yß Ò ß Û ß Õ â(Ø�Ý Õ'Õ â Û ß î�Ø Û Õ Ö�Û Ó�×�Õ'ãYß á�ã�í
Õ â Û�ß àmÛ ãYÕuâ Õ Ù Ó�àYÖòç�ÞYØ�Ý Û Õ Ý�Ó äDÛ ãYÕ�Ô�Õ Ø�Ý ñ�Ü�ãYÕ àmÛ ãYÕ�â Õ Ø�â Ó�àYØ�Ò'Õ ë�Õ Ù Ûuó ô õ ö ÷ ø�ù�ãYØ�â�ß Û â
ãYß á�ãYÕ â Û�Ò Õ æ�Õ Ò ñ�Ø�àYÖ�Ò Ó Ü6Õ â ÛDß à�Û ãYÕDè�Ý â ÛDç�ÞYØ�Ý Û Õ Ý é ð Ó�àYÙ Õ Ý àYß àYá%Û ãYÕ�Ó�Û ãYÕ Ý�Õ ë#Õ Ù Û ñYÜ'Õ�Õ å�í
Ø�î�ß àYÕ�Û ãYÕ%Õ â Û ß î�Ø Û Õ Ö�î�Õ Ø�à+Ù Ó æ�Ø�Ý ß Ø�Û Õ�Õ ë�Õ Ù Û�Ó�à+Û ãYÕ�Õ å�ß Û�ÑYÝ Ó�×YØ�×Yß Ò ß Û Ô�Ø�âDØ�ä ÞYàYÙ Û ß Ó�à
Ó ä6Û ãYÕ%â Õ Ø�â Ó�àgÓ�ä6ß à�ï�Ó Ü�ñ Ø�àYØ�Ò Ó�á�Ó�ÞYâ�Û Óg÷ ú û�ùDØ�×�Ó æ�Õ é ü Û�Û ÞYÝ àYâ�Ó�Þ�Û�Û ãYØ Û�Û ãYß â�Õ ë#Õ Ù Û�ß â
ãYß á�ãYÕ â ÛDß à�Û ãYÕ�â Õ Ù Ó�àYÖ�ãYØ�Ò ä(Ó�ä(Û ãYÕDÔ�Õ Ø�Ý%÷ ú�é ý�þ�ä Ó�Ý'Û ãYÕDÛ ãYß Ý Ö�Ø�àYÖgú�é ý ÿ%ä Ó�Ý'Û ãYÕDä Ó�ÞYÝ Û ã
ç�ÞYØ�Ý Û Õ Ý ù�Ø�àYÖ�Ò Ó Ü6Õ â Û'ß à%Û ãYÕ'è�Ý â Û'ãYØ�Ò ä#Ó ä#Û ãYÕ'Ô�Õ Ø�Ý�÷ ú�é ú û�ä Ó�Ý�Û ãYÕ'è�Ý â Û'Ø�àYÖ�ú�é ú ÿ�ä Ó�Ý(Û ãYÕ
â Õ Ù Ó�àYÖ+ç�ÞYØ�Ý Û Õ Ý ù é��'ãYÕ�â Õ Ø�â Ó�àYØ�Ò æ�Ø�Ý ß Ø�Û ß Ó�à�ß àuÛ ãYÕ�Ù Ó�î�Ñ�Ó�â ß Û ß Ó�à�Ó ä(Û ãYÕ�ß à�ï�Ó Ü�î�Ø�ß àYÒ Ô
Ü6Ó�Ý Ú�â�Û ãYÝ Ó�ÞYá�ã�ÖYß ë#Õ Ý Õ àYÙ Õ â6ß à%Û ãYÕ�Ø�á�Õ�ÖYß â Û Ý ß ×YÞ�Û ß Ó�à%ß à%Û ãYÕDß à�ï�Ó Ü�é�ü à�Û ãYÕ�â Õ Ù Ó�àYÖ�ãYØ�Ò ä
Ó ä�Û ãYÕ6Ô�Õ Ø�Ý ñ�Û ãYÕ'ÑYÝ Ó�Ñ�Ó�Ý Û ß Ó�à�Ó�ä�Ô�Ó�ÞYàYá�ß àYÖYß æYß ÖYÞYØ�Ò â ß à�Û ãYÕ'ß à�ï�Ó Üòß â(Ó�à%Ø æ�Õ Ý Ø�á�Õ'ãYß á�ãYÕ Ý ñ
Ø�àYÖuÛ ãYÕ â Õ�ãYØ æ�Õ�ãYß á�ãYÕ Ý'ß àYÖYß æ�ß ÖYÞYØ�Ò�Õ åYß Û�ÑYÝ Ó�×YØ�×Yß Ò ß Û ß Õ â é
�'ãYÕ�Õ â Û ß î�Ø�Û Õ Ö�â Û Ø�àYÖYØ�Ý Ö�ÖYÕ æYß Ø Û ß Ó�à��gÓ�ä(Û ãYÕ�î�Õ Ø�â ÞYÝ Õ î�Õ à�ÛDÕ Ý Ý Ó�Ý â�ß à�Û ãYÕ�î�Ø�Ù Ý Ó

ÖYØ Û Ø%Õ ç�ÞYØ�Ò â��Yé ����þ�é��'ãYß â'ß â6Ý Õ Ò Ø�Û ß æ�Õ Ò Ô�â î�Ø�Ò Ò ñ�â Ó�Û ãYÕDî�Ó�ÖYÕ Ò�èYÛ â6Û ãYÕDî�Ø�Ù Ý Ó�ÖYØ�Û Ø�Ü6Õ Ò Ò é
ì�âuÕ åYÑ�Õ Ù Û Õ Ö�ñ6Û ãYÕ+ÑYØ�Ý Ø�î�Õ Û Õ Ý
	��� � �uÙ Ø�Ñ�Û ÞYÝ ß àYágÛ ãYÕ+Ù ãYØ�àYá�Õ+ß à�ú ����ûmß àmÛ ãYÕ+Ñ�Ó�Ò ß Ù Ô
Û Ó Ü6Ø�Ý ÖYâ�Ô�Ó�Þ�Û ãmÞYàYÕ î�ÑYÒ Ó Ô�î�Õ à�Û�ß â�Õ â Û ß î�Ø Û Õ ÖgÛ Ó+×�Õuâ î�Ø�Ò Ò Õ ÝDÛ ãYØ�àpÓ�àYÕ é��(ß àYØ�Ò Ò Ô�ñ#Ü'Õ
è�àYÖgâ ß á�àYß è�Ù Ø�à�Û�ÞYàYÓ�×Yâ Õ Ý æ�Õ ÖpãYÕ Û Õ Ý Ó�á�Õ àYÕ ß Û ÔgÓ�à+Û ãYÕ�î�ß Ù Ý ÓuÒ Õ æ�Õ Ò é��'ãYß â�ß âDß î�Ñ�Ó�Ý Û Ø�à�Û ñ
×�Õ Ù Ø�ÞYâ Õ'ß Û(î�Õ Ø�àYâ Û ãYØ Û�Ó�î�ß â â ß Ó�à�Ó�ä�ß Û(ä Ý Ó�î�Û ãYÕ'î�Ó�ÖYÕ Ò�Ü6Ó�ÞYÒ Ö%ãYØ æ�Õ6Ý Õ â ÞYÒ Û Õ Ö%ß à%×Yß Ø�â Õ Ö
Õ â Û ß î�Ø�Û Õ â�Ó�ä�Û ãYÕ�ÖYÞYÝ Ø Û ß Ó�à�ÖYÕ Ñ�Õ àYÖYÕ àYÙ Õ�ñYØ�àYÖ�ãYÕ àYÙ Õ�Ó�ä�Û ãYÕ�Ù ÔYÙ Ò ß Ù Ø�Ò�Õ ë#Õ Ù Û âD÷ Ý Õ Ù Ø�Ò ÒYÛ ãYÕ
ÖYß â Ù ÞYâ â ß Ó�àuß à���ÞY×Yâ Õ Ù Û ß Ó�à��Yé þ�ù é ô �
� Õ�Õ àYÖ�Û ãYß âDâ ÞY×Yâ Õ Ù Û ß Ó�à�Ü�ß Û ã+Ø�Û Õ â Û�Ó ä�Ü�ãYÕ Û ãYÕ Ý�Û ãYÕ%ÖYÞYÝ Ø Û ß Ó�à�ÖYÕ Ñ�Õ àYÖYÕ àYÙ Õ%Ø�àYÖ

Û ãYÕ�Ù Ó�à�Û Õ î�Ñ�Ó�Ý Ø�àYÕ Ó�ÞYâ%â Õ Ø�â Ó�àYØ�Ò6Õ ë�Õ Ù Û�Ø�Ý Õ�Û ãYÕ�â Ø�î�Õ�ß àgÛ ãYÕ�î�ß Ù Ý Ó�Ø�àYÖpÛ ãYÕ�î�Ø�Ù Ý Ó
ÖYØ Û ØYé��(ß Ý â Û ñ�Ü'Õ%Ø�Ò Ò Ó ÜvÛ ãYÕ%ÖYÞYÝ Ø Û ß Ó�à+ÖYÕ Ñ�Õ àYÖYÕ àYÙ Õ�ß à+Û ãYÕ%î�Ø�Ù Ý Ó�ÖYØ�Û Ø�Û ÓuÖYß ë�Õ Ý�ä Ý Ó�î
Û ãYÕ%ÖYÞYÝ Ø�Û ß Ó�àgÖYÕ Ñ�Õ àYÖYÕ àYÙ Õ�ß à+Û ãYÕ%î�ß Ù Ý Ó�ÖYØ�Û Ø�é��'ãYÕ��#ß Ú�Õ Ò ß ãYÓ�Ó�Ö���Ø�Û ß Ó�Û Õ â Û�â Û Ø�Û ß â Û ß Ù
Õ ç�ÞYØ�Ò â�ú���é ��é���ß àYÙ Õ�Ü6Õ�ß à�Û Ý Ó�ÖYÞYÙ Õuú ��Ø�ÖYÖYß Û ß Ó�àYØ�Ò(ÑYØ�Ý Ø�î�Õ Û Õ Ý â ñ#Ü'Õ�ÖYÓ�àYÓ�Û%Ý Õ � Õ Ù Û�Û ãYÕ
à�ÞYÒ Ò#ã�ÔYÑ�Ó�Û ãYÕ â ß â'Û ãYØ Û'Û ãYÕ�ÖYÞYÝ Ø Û ß Ó�à�ÖYÕ Ñ�Õ àYÖYÕ àYÙ Õ�ÑYØ�Û Û Õ Ý àYâ�Ø�Ý ÕDÛ ãYÕDâ Ø�î�Õ é���Õ Ù Ó�àYÖ�ñYÜ'Õ
Ø�Ò Ò Ó ÜpÛ ãYÕ'Ù Ó�à�Û Õ î�Ñ�Ó�Ý Ø�àYÕ Ó�ÞYâ(â Õ Ø�â Ó�àYØ�ÒYÕ ë#Õ Ù Û â Û ÓD×�Õ6ÖYß ë�Õ Ý Õ à�Û�ß à�Û ãYÕ'î�ß Ù Ý Ó�Ø�àYÖ%î�Ø�Ù Ý Ó
ÑYØ�Ý Û â�Ó ä6Û ãYÕ�î�Ó�ÖYÕ Ò é��'ãYÕ
�#ß Ú�Õ Ò ß ãYÓ�Ó�Ö ��Ø Û ß ÓuÛ Õ â Û%â Û Ø Û ß â Û ß Ù�Õ ç�ÞYØ�Ò â�ú ��é �uÜ�ß Û ãgÓ�àYÒ Ô �
Ø�ÖYÖYß Û ß Ó�àYØ�Ò#ÑYØ�Ý Ø�î�Õ Û Õ Ý â ñ�â Ó�Ü6Õ�Ý Õ � Õ Ù ÛDà�ÞYÒ Ò#ã�Ô�Ñ�Ó Û ãYÕ â ß â�Û ãYØ Û�Û ãYÕ Ô�Ø�Ý Õ�Û ãYÕ�â Ø�î�Õ é��'ãYÕ
ÖYß ë�Õ Ý Õ àYÙ Õ â%î�Ó�â Û Ò ÔgÙ Ó�àYÙ Õ Ý àpÛ ãYÕ�ä Ó�ÞYÝ Û ãpç�ÞYØ�Ý Û Õ Ý é(ì6Û%Û ãYØ Û%ç�ÞYØ�Ý Û Õ Ý ñ Û ãYÕ�î�Ø�Ù Ý Ó+Õ åYß Û
ÑYÝ Ó�×YØ�×Yß Ò ß Û Ô+ß â�Ò Ø�Ý á�Õ Ý�Û ãYØ�à+Û ãYÕ�î�ß Ù Ý ÓuÕ åYß Û�ÑYÝ Ó�×YØ�×Yß Ò ß Û Ô�é � Õ�Ù Ó�àYÙ Ò ÞYÖYÕ%Û ãYØ�Û�î�Ó�â Û�Ó�ä
Û ãYÕ�ÖYß ë#Õ Ý Õ àYÙ Õ%×�Õ Û Ü'Õ Õ à+Û ãYÕ�î�Ø�Ù Ý Ó�ÖYØ�Û Ø�Ø�àYÖ�Û ãYÕ%î�ß Ù Ý Ó�ÖYØ Û ØuÙ Ó�àYÙ Õ Ý àYâ�Û ãYÕ%Ò Õ æ�Õ Ò Ó�ä
Û ãYÕ�Õ åYß Û�ÑYÝ Ó�×YØ�×Yß Ò ß Û Ô�é
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TVU
W X�Y%Z�[ \�U�] ^�X�] _�`CU abX c.d�\�U Y�`�e X _�Y�U \�]bf�d�g h�] [ X�\Vf�h ] h�i�j�k�U�Y�[ W g XVl [ \�f�[ m�[ f�d�h�e
a d�g m�U _Cn�f�h ] h�U \�h�Z�e U0[ f�U \�] [ oCW h ] [ X�\
X c�] k�Upf�U ] U g Y�[ \�h�\�] a�X c�] k�Up[ \�f�[ m�[ f�d�h�eCf�d�g h�] [ X�\
f�[ a ] g [ Z�d�] [ X�\qh�\�fq] k�U�W X�Y�`�X�a [ ] [ X�\VX�c0] k�U�[ \�rCX ^ps'Z�d�]
\�X ]
X�c0k�X ^t] k�U�[ \�f�[ m�[ f�d�h�e
U u�[ ]'`�g X�Z�h�Z�[ e [ ] [ U a�h�\�fb] k�U0[ \�rCX ^vW X�Y�`�X�a [ ] [ X�\bW k�h�\�w�U0X m�U g2] k�U.Z�d�a [ \�U a a'W _�W e U i�j�k�U
Y�h�W g Xvl h�w�w�g U w�h�] U�] [ Y�U x a U g [ U a n�f�h ] hVa d�Z�a U y�d�U \�] e _zU \�h�Z�e U [ f�U \�] [ oCW h�] [ X�\vX cp] k�U a U
W _�W e [ W h�e�U {�U W ] a sCc g X�Y|] k�Up^'h _�[ \
^.k�[ W k�] k�Uph�w�w�g U w�h ] UpU u�[ ]0`�g X�Z�h�Z�[ e [ ] [ U a'm�h�g _�X m�U g
] k�U.] [ Y�U.h ]�X�d�] rCX ^zh�\�f�] k�U.] [ Y�U.h ]�[ \�rCX ^pi�j�k�U0Y�[ W g Xph�\�f
Y�h�W g X%f�h�] h%d�a Upa X�Y�U x
^.k�h ]�f�[ {�U g U \�]�d�\�U Y�`�e X _�Y�U \�]�f�U oC\�[ ] [ X�\�a i'TVU Y�X�f�U e.] k�[ a�`�g [ Y�h�g [ e _}Z�_v^�h _vX�c
Y�U h�a d�g U Y�U \�]
h�\�fqa `�U W [ oCW h�] [ X�\}U g g X�g a�[ \V] k�U�Y�h�W g X~f�h ] h�s2h�\�fq^'U�U a ] [ Y�h ] U
] k�U
Y�X�f�U e�Z�_ Y�h u�[ Y�[ � h�] [ X�\�X�c�] k�U.� X�[ \�]0e [ ��U e [ k�X�X�f�i�j�k�[ a0h�`�`�g X�h�W k�] X
f�U h�e [ \�w�^.[ ] k�h
f�[ a W g U `�h�\�W _
Z�U ] ^'U U \
] ^'X�f�h ] hba U ] a�Y�h _
ZCU0d�a U c d�e�[ \
Y�h�\�_�[ \�a ] h�\�W U a'^.k�U g UpY�[ W g X
h�\�f�Y�h�W g Xbf�h ] h�h�g U0W X�YbZ�[ \�U f�sC\�X ]2� d�a ].[ \�f�d�g h�] [ X�\�U u�h�Y�`�e U a i
� ]�] d�g \�a�X�d�]�] k�h ]�] k�U0Y�h�W g Xbh�\�f�] k�UpY�[ W g Xbf�h ] hba U ].h�g U0\�X ].[ \
a U g [ X�d�a�W X�\�rC[ W ]

^.[ ] k�U h�W k�X ] k�U g iCj�k�UpX�\�e _~l [ f�U \�] [ oCh�Z�e U n'a _�a ] U Y�h ] [ Wpf�[ {�U g U \�W UpW X�\�W U g \�a�] k�Uph�Z�a X x
e d�] U0e U m�U e�X�c�] k�Up[ \�f�[ m�[ f�d�h�eCU u�[ ].`�g X�Z�h�Z�[ e [ ] [ U a s�^.k�[ W k�[ a�k�[ w�k�U g2c X�g2] k�UpY�h�W g X%f�h�] h�i
� \qh�f�f�[ ] [ X�\�s�] k�U
U {�U W ]�X�c�] k�U�c X�d�g ] kVa U h�a X�\qX�\V] k�U
U u�[ ]b`�g X�Z�h�Z�[ e [ ] _~[ a%f�[ {�U g U \�] i
�.X ^�U m�U g s�] k�U0f�d�g h ] [ X�\
f�U `�U \�f�U \�W Up`�h�] ] U g \�h�\�f
] k�U0X ] k�U g'a U h�a X�\�h�e�U {�U W ] a�h�g U.] k�U
a h�Y�U0c X�g�Z�X ] k�f�h ] h�i
j�k�U�U a ] [ Y�h�] [ X�\qg U a d�e ] a�a d�w�w�U a ]�] k�h�]�] k�U�W X�d�\�] U g W _�W e [ W h�e [ ] _qX�c0] k�U�h�w�w�g U w�h�] U

Y�U h�\~d�\�U Y�`�e X _�Y�U \�]bf�d�g h�] [ X�\VX�g [ w�[ \�h ] U a0c g X�Y�] k�Ubc h�W ]%] k�h�]%] k�U�[ \�f�[ m�[ f�d�h�e2U u�[ ]
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