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ABSTRACT

Labour Supply and Matching Rates for Welfare Recipients:
An Analysis Using Neighbourhood Characteristics*

This Paper investigates how in addition to personal characteristics the
neighbourhood affects the individual transition rate from welfare to work. We
use a unique administrative database on welfare recipients in Rotterdam, the
second largest city of The Netherlands. We find that the exit rate to work of
young Dutch welfare recipients is influenced by the neighbourhood
unemployment rate. Other neighbourhood characteristics such as the average
housing price are not important. From this we conclude that for young Dutch
welfare recipients a high local unemployment rate has a negative spillover
effect on the transition from welfare to work.
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NON-TECHNICAL SUMMARY

This Paper deals with the effect of the neighbourhood on the behaviour of
welfare recipients living in Rotterdam. We investigate how in addition to
individual characteristics the neighbourhood affects the individual rate at
which jobs are found. Re-employment probabilities of identical welfare
recipients living in different neighbourhoods of a city are not necessarily
similar. This may be caused by both differences in demand and supply side
conditions between the neighbourhoods. We argue that it is very unlikely that
the demand side conditions within a neighbourhood only affect the individual
exit rates of the welfare recipients living in this particular neighbourhood.
Because, the geographical distances in Rotterdam are small, the commuting
costs are low. There are a number of reasons why the supply side conditions
may differ between neighbourhoods. We mainly consider spillover effects
within the neighbourhood and selection effects into the neighbourhoods.

Spillover effects exist if neighbours imitate each other’s job search behaviour
or transmit information on vacancies and job search. Welfare recipients cause
selection effects with identical characteristics such as attitude toward
joblessness and job search behaviour that choose to live in similar
neighbourhoods. It should be stressed that we are unable to make a direct
distinction between spillover effects and selection effects. However, to
distinguish between these two effects, we argue that the unemployment rate
within the neighbourhood is a measure for spillover effects, while the average
housing prices within the neighbourhood represent selection effects. We also
extend the empirical analysis by investigating the influence of other economic,
demographic and social characteristics of the neighbourhood.

In the empirical analysis we use a set of administrative data on welfare
recipients living in Rotterdam, which is the second largest city of The
Netherlands. In addition, we extract information on statistics of all
neighbourhoods in Rotterdam from a separate database. We distinguish three
groups of welfare recipients, Dutch job losers, non-Dutch job losers and Dutch
school leavers. The group of non-Dutch school leavers is too small to analyse.

We find that only the exit rate to work of young Dutch welfare recipients is
influenced by the composition of the neighbourhood and in particular by the
unemployment rate within the neighbourhood. Individual job finding rates
decrease for this group of unemployed workers if the unemployment rate
within the neighbourhood increases. Other neighbourhood characteristics, in
particular the average price of housing, do not seem to be important.
Therefore, we conclude that the job search behaviour of young Dutch welfare
recipients is sensitive to spillover effects within the neighbourhood. This result



coincides with the idea that the group of young welfare recipients is mostly
vulnerable for social interaction.

The exit rate of Dutch job losers is also affected by unobserved
neighbourhood effects, which we cannot assign to differences in statistics
between neighbourhoods. We observe neighbourhoods in which the welfare
recipients have on average lower exit rates than identical welfare recipients in
other neighbourhoods. Furthermore, our empirical analyses do not provide
any evidence that the neighbourhood affects the re-employment of non-Dutch
job losers. Because the social network might be organized differently than the
neighbourhood, this does not necessarily mean that the behaviour of non-
Dutch welfare recipients is insensitive to the behaviour of others.
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Ö ×�Ø Ù5×�Ú�ÛAÜQÝQÞ6ß à5á"×�â ã ä å æ ç â è"åQã Ù â åQÙ â�é�è"ä ß è(éQå ê ë Ù�ã åQã å ß ä ì"ä å ×5â æ�ê å Ù í5åFéQå ê ë Ù�ã åFä æ-í5å ã Ú
ê à é(ç"å í5å ×8â è"à5á"î�è8é|å ê ë Ù5ã åAì"ã à�î5ã Ù�Ø æ|ï"ä ð2å ãQæ á"ñ"æ â Ù5×�â ä Ù5ê ê Ú ñ2å â éQå å ×*ß à�á"×5â ã ä å æ òQÖ ×8â è"å
ó(ò ô±ò�é|å ê ë Ù5ã å|ä æ�â Ú"ì"ä ß Ù5ê ê Ú�á"æ å ï3â à(æ á"ì"ì±à5ã âQæ ä ×"î�ê å õ ì"Ù5ã å ×5âFè"à�á"æ å è"à�ê ï"æ ç5é�è"å ã å Ù5æFä ×3ÜFá1õ
ã à�ì2å Ù5×8ß à�á"×5â ã ä å æQéQå ê ë Ù�ã åAä æQÙ5ê æ à�á"æ å ï8â à�æ á"ì"ì2à�ã â�ê à�×"î�õ â å ã Ø�á"×"å Ø ì"ê à Ú5å ï8éQà5ã ö�å ã æ ò ÷
ø�å ê ë Ù5ã åBù à5ã*ú æ à1ß ä Ù�êHÙ5æ æ ä æ â Ù�×"ß å û1ü�â è"å ×�Ù5ß â æ�Ù�æ(Ù*æ Ù ë å â Ú�×"å â(ë à5ãAâ è"à�æ å á"×"å Ø ì"ê à Ú5å ï
éQà5ã ö�å ã æ|é�è"à Ù5ã å(×"à â�å ×�â ä â ê å ï�ù Ù�×5Ú1Ø à5ã å üFâ à Ù�×5ÚBà â è"å ã|æ à1ß ä Ù�ê2æ å ß á"ã ä â ÚBñ2å ×"å ý"â æ�ê ä ö�å
á"×"å Ø ì"ê à Ú"Ø å ×5â�ä ×"æ á"ã Ù�×"ß å ù óAÖ üQñ2å ×"å ý"â æ�à�ã|ï"ä æ Ù5ñ"ä ê ä â Ú8ñ2å ×"å ý"â æ ò
ø�å ê ë Ù5ã å*ã å ß ä ì"ä å ×�â æBà5×6Ù í5å ã Ù5î�å�è"Ù í5å0ê à éþæ ö5ä ê ê æ ç�ä ò å ò�ê à éþæ ö5ä ê ê å ï�á"×"å Ø ì"ê à Ú5å ï

éQà5ã ö�å ã æ�Ù5ã åA×"à�â�à5×"ê Ú8à í5å ã ã å ì"ã å æ å ×�â å ï0ä ×8â è"åAä ×1ÿ±à é�ä ×�â à�é|å ê ë Ù5ã å ç±ñ"á1â�Ù5ê æ à3è"Ù í5å(à5×
Ù í5å ã Ù5î�å(ê à5×"î�å ãQï"á"ã Ù�â ä à�×"æ|à�ë�ß à�ê ê å ß â ä ×"î�é|å ê ë Ù5ã åAñ2å ×"å ý"â æ òQÛ�ë â å ×Bê à é�æ ö5ä ê ê å ï é|à�ã ö�å ã æ
ê ä í5åFß à�×"ß å ×5â ã Ù â å ï3ä ×(ì2à1à�ã�Ù�ã å Ù�æHà ë"â è"åQß ä â Ú5ò���à5ì"Ù3ù � �����5ü2æ è"à é�æ�â è"Ù�âHá"×"å Ø ì"ê à Ú"Ø å ×5â
ä ×*ÝQè"ä ß Ù5î�à ä æ|î�å à�î5ã Ù�ì"è"ä ß Ù�ê ê Ú8ß à5×"ß å ×�â ã Ù�â å ï*ä ×BÙ3ë å é�Ù�ã å Ù�æ�Ù�×"ï8â è"Ù�â|â è"å(ä ×"ï"ä í"ä ï"á"Ù�ê
å Ø ì"ê à Ú"Ø å ×5âFæ â Ù�â á"æF×"à âFà5×"ê Ú3ï"å ì2å ×"ï"æQà�× ä ×"ï"ä í1ä ï"á"Ù5ê1ß è"Ù�ã Ù5ß â å ã ä æ â ä ß æFñ"á1âQÙ�ê æ à(à�×3â è"å
ß è"Ù�ã Ù5ß â å ã ä æ â ä ß æ�à ëH×"å ä î�è1ñ±à5ã æ ò��|è"å æ å(æ ì"ä ê ê à í5å ã|å ð-å ß â æ�æ å å Ø�â à ñ2åAæ â ã à5×"î�å ãQë à5ã|Ø à5ã å
ï"ä æ Ù�ï1í�Ù5×�â Ù5î�å ï0éQà5ã ö�å ã æ ç�é�è"ä ß è�æ á"î5î�å æ â æ(â è"Ù â�×"å ä î5è5ñ2à�ã è"à1à1ï�å ð-å ß â æ(Ù5ã å3ì"Ù5ã â ä ß á"ê Ù5ã
ã å ê å í�Ù�×5â ë à�ã3éQå ê ë Ù�ã åBã å ß ä ì"ä å ×�â æ Ù5æ3â è"ä æ3î5ã à�á"ì�à�ë�é|à�ã ö�å ã æ8ä æ�â Ú1ì"ä ß Ù�ê ê Ú�â è"à�á"î5è�â â à
ß à5×�â Ù5ä ×*â è"å3Ø à5æ â(ï"ä æ Ù5ï1í�Ù�×5â Ù�î5å ï0éQà5ã ö�å ã æ ò8ô1ä Ø ä ê Ù5ã�ã å æ á"ê â æAë à5ã�â è"å3ó�ò ô±ò�Ù�ã å�ë à5á"×"ï
ñ�Ú*ÝQá1â ê å ã|Ù5×"ï��(ê Ù�å æ å ã(ù � �	�
��üFé�è"à æ â á"ï1Ú8â è"å(ß à�×"æ å �5á"å ×"ß å æAà ëHã Ù5ß ä Ù5ê2æ å î�ã å î�Ù�â ä à�×2ò
�|è"ä æ3ì"Ù5ì±å ã3ä ×�í5å æ â ä î�Ù�â å æ3â è"å8ä ×"ï"ä í"ä ï"á"Ù�êFâ ã Ù5×"æ ä â ä à�×�ã Ù�â å ë ã à5Øþé|å ê ë Ù5ã å â à0éQà5ã ö

á"æ ä ×"î3Ø ä ß ã à�ï"Ù�â Ù3à5×
��à â â å ã ï"Ù�ØBç1â è"å(æ å ß à�×"ï*ê Ù5ã î�å æ â|ß ä â ÚBä ×
�|è"å���å â è"å ã ê Ù5×"ï"æ òHø�å
Ù�ã å�×"à âAà5×"ê ÚBä ×5â å ã å æ â å ï0ä ×*ä ×"ï"ä í1ä ï"á"Ù5ê2ß è"Ù5ã Ù�ß â å ã ä æ â ä ß æ|â è"Ù�âAï"å â å ã Ø ä ×"åAâ è"å�å �"ä âAã Ù â å
â àAé|à�ã ö±ç1ñ"á1âFé|å�Ù�ê æ à�Ù�×"Ù5ê Ú
� åQâ è"å�ã å ê å í�Ù�×"ß å�à ë-×"å ä î5è5ñ2à�ã è"à1à1ï å ð-å ß â æ ò��Aê â è"à�á"î5è3×"à�â
Ù�æQæ â ã ä ö1ä ×"î�Ù�æQä × â è"å�ó�ò ô±ò ç"ä ×��|è"å��Aå â è"å ã ê Ù�×"ï"æQâ è"å�ê à5×"î õ â å ã Ø�á"×"å Ø ì"ê à Ú5å ï é|à�ã ö�å ã æ
Ù�ã å(×"à â�å �5á"Ù5ê ê Ú8ï"ä æ â ã ä ñ"á1â å ïBà í5å ã�Ù�ê ê2×"å ä î�è1ñ±à5ã è"à1à1ï"æQà�ë�â è"å(ß ä â Ú�òHø�å ê ë Ù�ã å(ã å ß ä ì"ä å ×5â æ
é�ä â è3ä ï"å ×5â ä ß Ù5ê1à5ñ"æ å ã í5å ï ß è"Ù�ã Ù5ß â å ã ä æ â ä ß æFê ä í1ä ×"îAä ×�ï"ä ð-å ã å ×�âQ×"å ä î5è5ñ2à�ã è"à1à1ï"æHØ Ù Ú3è"Ù í5å
ï"ä ð2å ã å ×5âQä ×"ï"ä í1ä ï"á"Ù5ê5â ã Ù�×"æ ä â ä à5×3ã Ù â å æFï"á"åQâ à(ï"å Ø Ù�×"ï Ù5×"ï3æ á"ì"ì"ê Ú æ ä ï"å|ß à�×"ï"ä â ä à5×"æHã å õ
ê Ù â å ïBâ à3â è"å�×"å ä î�è1ñ±à5ã è"à1à1ï2ò���à â â å ã ï"Ù�Ø�ä æ�ï"ä í"ä ï"å ï*ä ×5â à Ù5ã à�á"×"ï����8×"å ä î5è5ñ2à�ã è"à1à1ï"æ
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n�o�p q�r n�o�s t�u o�v�w	x p y t�z x5z x r u {�u x o�s v4w�u s |�t�o#n�}�p u ~�t s u n�o&s n�v x t�z r |�y n�z4t5� n�}+�5��x ��t�p x v
w�u s |(��x {�x o���x o�s1r |�u p ��z x o+��w�|�u r |�u v@s |�x	~�z n���{(n�y�w1n�z ��x z v�w�u s |5s |�x	|�u ~�|�x v s1��u v ��s u p u s q
n y1r n����5��s u o�~��+t�z x(o�n s/u o�n���z4��t s t�}�t�v x��5��u o�~�p x4y x ��t�p x v	w�u s |���x {�x o���x o�s/r |�u p ��z x o
��n�o�n s/|�t ��x(s |�x(n�}�p u ~�t s u n�o&s n�v x t�z r |�y n�z4t/� n�}�t�o���w�|�x o�y x ��t�p x v4t�z x(o�n s5v u o�~�p x��
��n�v s�n�y s x o�s |�x/|���v }�t�o���w1n�z ��v�n�z	u v1s |�x5|�n���v x |�n�p ����x �(}�x z	x p u ~�u }�p x	y n�z	r n�p p x r s u o�~
v n�r u t�p+v x r ��z u s q�}�x o�x ��s v �
� o�x r n�o�n���u r�p u s x z t�s ��z x���t�o�q�v s ����u x v1t�����z x v v1s |�x4u ��{�n�z s t�o�r x�n y@��u v s u o�~���u v |�u o�~

}�x s w	x x o9��t�z u n���v	� n�}9v x t�z r |���x s |�n���v ����n�p � x z�� � �������/u o�s z n�����r x ��t���u v r z x s x�s u ��x
��n���x p1w�|�u r |�u o���n�p ��x v(s |�x�r |�n�u r x�n y�s |�x5� n�}�v x t�z r |���x s |�n���}�q9s |�x���o�x ��{�p n q�x �
w1n�z ��x z �f�4v5s |�x���o�x ��{�p n q�x ��w1n�z ��x z���x s x z ��u o�x v(s |�x�x �.n�z s&��x o�n�s x ��s n#x t�r |�� n�}
v x t�z r |���x s |�n��+� � n�}�n �.x z	t�z z u ��t�p+z t�s x v	t�z x4x o���n�~�x o�n���v5� v x x/t�p v n(�1p t��&t�o�����n�}�u o�v �
� ������� �	�	|�x5��n�v s�y z x ����x o�s p q���v x ����u v s u o�r s u n�o�u v�}+x s w1x x o�y n�z ��t�p.t�o���u o�y n�z ��t�p�� n�}
v x t�z r |�� �/n�o�u o�~�����t�o���x o��	x z ~5t�o�����u ����x z ��� ����������n�o�s ~�n���x z q���� ������� ����n�}�v x t�z r |
u v&r n�o�v u ��x z x �gt�v&y n�z ��t�p�u oMr t�v x�s |�x�w	n�z ��x z�t�{�{�p u x v�y n�z&t�� n�}M��v u o�~9y n�z ��t�p u � x �
v x t�z r |���x s |�n���v	p u ��x/{�x z v n�o�o�x p@t�����x z s u v x ��x o�s v�t�o��&s |�x5{���}�p u r4x ��{�p n q���x o�s4n �&r x��
� o�y n�z ��t�p@v x t�z r |#n�r r ��z v4w�|�x o�y n�z4x  �t���{�p x5��o�x ��{�p n q�x ��w	n�z ��x z v/z x r x u ��x4� n�}�n��+x z v
s |�z n���~�|�z x y x z z t�p6}�q�t�o#x ��{�p n q�x ��w1n�z ��x z �@t&y z u x o���n�z4t�z x p t�s u ��x �5��o#x v v x o�s u t�p6z x ¡
����u z x ��x o�s@s n4��v x1u o�y n�z ��t�p � n�}5v x t�z r |(u v@t�o(x  �s x o�v u ��x	o�x s w1n�z �/n�y�x ��{�p n q�x �5z x p t s u ��x v
t�o���y z u x o���v � � o�y n�z ��t�p�v x t�z r |&r |�t�o�o�x p v1t�z x�p x v v�r n�v s p q�u o(s u ��x	t�o�����n�o�x q(s |�t�o(y n�z ¡
��t�p.v x t�z r |�r |�t�o�o�x p v �4����z s |�x z ��n�z x ����z ��v�r n�o�v u ��x z4z x y x z z t�p v	y z n��¢s |�x u z�x ��{�p n q�x x v
t�v	��n�z x�u o�y n�z ��t s u ��x�t�o��&��n�z x4z x p u t�}�p x ����n�o�s ~�n���x z q�� � ��������t�z ~���x v1s |�t s	u o�y n�z ��t�p
� n�}�v x t�z r |�t�p p n w�v	��z ��v1s n&~�x o�x z t�s x/��n�z x/{�z n ��s ����o���w	n�z ��x z v�w�u s |�t&p t�z ~�x/v n�r u t�p
o�x s w1n�z ����v x5u o�y n�z ��t�p�� n�}�v x t�z r |�}�x r t���v x5u s�~�x o�x z t s x v���n�z x/u o�r n���x��1�@n�{�t�� � �������
v ��~�~�x v s v@s |�t�s6����x�s n�}�t�v u r�u o�v ��z t�o�r x1��n�s u ��x v@n�{�s u ��t�p p q4}+x |�t ��u o�~�u o���u ��u ����t�p v.v |�t�z x
u o�y n�z ��t�s u n�o(r n�o�r x z o�u o�~/��t�r t�o�r u x v�w�u s |�u o(s |�x u z�v n�r u t�p�o�x s w1n�z ��� � s	u v�u o(s |�x�u o�s x z x v s
n y@x ��{�p n q�x ��w	n�z ��x z v1s n5s x p p�z x p t s u ��x v1t�o��&y z u x o���v1t�}�n���s@� n�}&n�{�{�n�z s ��o�u s u x v ��v n/s |�t�s
u y1s |�x(w	n�z ��x z5}+x r n���x v5��o�x ��{�p n q�x �#s |�x v x&z x p t s u ��x v/t�o���y z u x o���v/w�u p p6u o#s ��z o#|�x p {
|�u �J��o���t�� n�}+�
� o&r t�v x�w1x p y t�z x�z x r u {�u x o�s v1t�r s ��t�p p q(��v x4u o�y n�z ��t�p � n�}&v x t�z r |&��x s |�n���v ��o�x u ~�|�}�n�z ¡

|�n�n���x �.x r s v(t�z x�n�o�p q�n�}�v x z ��x ��u y�s |�x�v n�r u t�p1o�x s w1n�z ��v&p t�z ~�x p q9r n�u o�r u ��x�w�u s |9s |�x
o�x u ~�|�}+n�z |�n�n��+�4£�v u o�~&��t s t&n�o��	|�x(¤�x s |�x z p t�o���v��/n�o�u o�~����1t�o���x o��1x z ~&t�o�����u ��¡
��x z/� � �������6��o���o�n(x ��u ��x o�r x�s |�t�s1s |�x4r |�n�u r x4n�y@v x t�z r |�r |�t�o�o�x p v	u v	x o���n�~�x o�n���v	t�o��
s |�x q���n(o�n�s1��o���t5w	t�~�x4t�����t�o�s t�~�x4n y6u o�y n�z ��t�p�� n�}�v x t�z r |�n ��x z1y n�z ��t�p�� n�}�v x t�z r |+�
¥ ¦.§ ¨ © §5¨ ª6« ¬ ª ª6­ §�® ¯(°4±1¨ « ¬ ª ² ³�¦.§ ¨ « ¬	­ § ¬�§�® ´ µ�¶ ´�® ´ ¬ ®4© ® ¯(® « ¦.® · ª@µ�¬�´ ¬ ® © § ¬ ¸/¦.¨ ­ § ¨ ¯(® ­�±1¶ ª ­	¹ º
» ¨ « ¶ ±1¬ ­ ¬ ´ ª ¼�½ ¾ ´ ­ § ¬ ´ ±	¶ ´ ¬ ³ ¿+¶ ­ ­ ¬ ´ ¸ ® ±9§�® ª+®6¦+¬ « «�¶ ´ À ® ¯ ¨ Á ¬ ¸1Â ¾ µ « ¨ ©@­ ´ ® ¯�ª Â�¶ ´ ­+© ¶ ¯�ª ¨ ª ­ ¨ ¯ À�¶ Ã�­ ´ ® ±	ª ³
µ ¾�ª ª ¬ ª.® ¯�¸4®	ª ¾ µ ¦.® ·	¯ ¬ ­ ¦+¶ ´ » ¼

�



Ä1Å Æ Ç�È�É Å�Ê�Ç Ë�Ì Í�Î�Ç�Ï Ç�Ð Î�Å�É Ñ�Æ Ì Ç�Ï1Í�Å Ò Ó	Ñ�Ð Ô9Õ�Ñ�Å É(Í�Ñ�Ò(Ì Í�Æ Ð Å Ç�É Å�Ò Ê�Å&Ð Ç�Ò Å&Ç Ò(Ó�Ê�Ì Æ Ê�Ö Ñ�×
Ñ Ø.Å Ð É/Ç�Ð Ð Ì Ë�Å�Ù+Ò Ê�Å Ú�É È�Î�Î�Å É Ò4Ò Ê�Ç�Ò4Ò Ê�Å(Õ�Ì É Ò Ì Í�Æ Ò Ì Ñ�Í�×�Å Ò Ó	Å Å Í�Û Ñ�Ð Ü�Ç�Ï@Ç�Í�Õ�Ì Í�Û Ñ�Ð Ü�Ç�Ï�Ö Ñ�×
É Å Ç�Ð Æ Ê�Ì É	Ï Ç�Ð Î�Å Ï Ú&Ì Ð Ð Å Ï Å Ë�Ç�Í�Ò Ý�Þ�Ï É Ñ(È�É Ì Í�Î(Õ�Ç�Ò Ç(Ñ�Í�ß	Ê�Å/à4Å Ò Ê�Å Ð Ï Ç�Í�Õ�É	á@Ì Í�Õ�Å ×+Ñ�Ñ�Ü¢Ç�Í�Õ
â�Ç�Í&ã4È�Ð É�ä å æ�æ�ç�è@é�Í�Õ(Ò Ê�Ç Ò1Ì Í�Û Ñ�Ð Ü�Ç�Ï Ö Ñ�×�É Å Ç�Ð Æ Ê&Ì É�Í�Ñ Ò�Ë�Å Ð Ú�Ð Å Ï Å Ë�Ç�Í�Ò�Ò Ñ/È�Í�Å Ü�ê�Ï Ñ Ú�Å Õ
Ó1Ñ�Ð Ô�Å Ð É Ý
ë Ì Ü�Ì Ï Ç�Ð	Ô�Ì Í�Õ�Ñ Û�Í�Å Ì Î�Ê�×�Ñ�Ð Ê�Ñ�Ñ�Õ�Å Ø.Å Æ Ò É�Å ì�Ì É Ò4Ì Û�Ì Í�Õ�Ì Ë�Ì Õ�È�Ç�Ï É	Ì Ü�Ì Ò Ç Ò Å�Ò Ê�Å5×�Å Ê�Ç Ë�Ì Ñ�Ð

Ñ Û1Ò Ê�Å Ì Ð4Í�Å Ì Î�Ê�×�Ñ�Ð É Ý5íMÌ Ò Ê�Ì Í�Ò Ê�Å(Í�Å Ì Î�Ê�×�Ñ�Ð Ê�Ñ�Ñ�Õ�É ê�Ì Ï Ï Ñ Ë�Å Ð É4Ç�Ð Ì É Å(Ì Û1Ì Í�Õ�Ì Ë�Ì Õ�È�Ç�Ï É�Æ Ñ�ê�Ú
×�Å Ê�Ç Ë�Ì Ñ�Ð/Ñ�Û	É È�Æ Æ Å É É Û È�Ï	Ñ�Ð5×�Å Ò Ò Å Ð5Ì Í�Û Ñ�Ð Ü�Å Õ�Í�Å Ì Î�Ê�×�Ñ�Ð É Ý ë Ñ�Ü�Å�É Ò È�Õ�Ì Å É/Ð Å Û Å Ð/Ò Ñ�Ò Ê�Ì É
Ç�É/ê�Ñ�É Ì Ò Ì Ë�Å(Ð Ñ�Ï Å(Ü�Ñ�Õ�Å Ï É�Ó�Ì Ò Ê�Ì Í�Í�Å Ì Î�Ê�×�Ñ�Ð Ê�Ñ�Ñ�Õ�É Ý(î Í#Ç&Ò Ê�Å Ñ�Ð Å Ò Ì Æ Ç�Ï6Ï Ñ�Æ Ç�Ï6Ì Í�Ò Å Ð Ç�Æ Ò Ì Ñ�Í
Ü�Ñ�Õ�Å Ï1ï�É Ê�Å Ï Ù ë Ç�Ü(È�Å Ï É Ñ�Í9Ç�Í�Õ ë Ê�Ç�Ô�Å Õgä å æ�æ�ð�è/É Ê�Ñ Ó¢Ò Ê�Ç�Ò�Ì Í9Å ñ�È�Ì Ï Ì ×�Ð Ì È�ÜòÕ�Ì Ø+Å Ð Å Í�Ò
Ò Ú�ê�Å É4Ñ Û�Ç�Ð Å Ç�É�Å ì�Ì É Ò Ý�î Í�É Ñ�Ü�Å5Ç�Ð Å Ç�É�Ç�Ï Ò Ð È�Ì É Ò Ì Æ/×�Å Ê�Ç Ë�Ì Ñ�Ð�Õ�Ñ�Ü�Ì Í�Ç Ò Å É Ù�Ì Í�Ñ Ò Ê�Å Ð�Ç�Ð Å Ç�É
Å Î�Ñ�Ì É Ò Ì Æ(×�Å Ê�Ç Ë�Ì Ñ�Ð Ý5î Í�Ò Ê�Å Ì Ð/Ü�Ñ�Õ�Å Ï6Ç�Î�Å Í�Ò É4Í�Å Å Õ�Ò Ñ�Ï Å Ç�Ð Í�Ó�Ê�Ì Æ Ê#Ç�Æ Ò Ì Ñ�Í�É�Ó	Ñ�Ð Ô�Ó1Å Ï Ï Ý
ß	Ê�Å Í+Ù�Ì Ü�Ì Ò Ç�Ò Ì Ñ�Í�Ü�Ç Ú&×�Å4Ç�Í&Ì Ü�ê+Ñ�Ð Ò Ç�Í�Ò1Ò Ñ�Ñ�Ï Ý6Þ�Î�Å Í�Ò É	Æ Ñ�ê�Ú&Ò Ê�Å4Í�Å Ì Î�Ê�×�Ñ�Ð É ó�×�Å Ê�Ç Ë�Ì Ñ�Ð
Ì Í#Æ Ç�É Å�Ò Ê�Å�Í�Å Ì Î�Ê�×�Ñ�Ð É/Ñ�Í9Ç Ë�Å Ð Ç�Î�Å&Î�Å Í�Å Ð Ç�Ò Å�×+Å Ò Ò Å Ð5Ñ�È�Ò Æ Ñ�Ü�Å É Ý ôgï�É Ê�Å Ï Ù ë Ç�Ü(È�Å Ï É Ñ�Í
Ç�Í�Õ ë Ê�Ç�Ô�Å Õ9ä å æ�æ�ð�è�É Ò È�Õ�Ú�Ì Í�Õ�Ì Ë�Ì Õ�È�Ç�Ï É1Ì Í�Ë�Å É Ò Ì Í�Î(Ì Í�Ç(ê�È�×�Ï Ì Æ4Î�Ñ�Ñ�Õ+Ù�×�È�Ò�É Ñ�Ü�Å/Ñ Û@Ò Ê�Å
Ð Å É È�Ï Ò É4Ü�Ç Ú�Ç�Ï É Ñ&Ê�Ñ�Ï Õ�Û Ñ�Ð�Ò Ê�Å(Ï Ç�×+Ñ�Ð�Ü�Ç�Ð Ô�Å Ò Ý/Þ4Í�Ç�ê�ê�Ï Ì Æ Ç Ò Ì Ñ�Í&Ò Ñ&Ò Ê�Å5Ï Ç�×�Ñ�Ð�Ü�Ç�Ð Ô�Å Ò
Ì É/ê+Ñ�É É Ì ×�Ï Å�Ì Û	Û Ñ�Ð5Å ì�Ç�Ü�ê�Ï Å�Ì Í�Õ�Ì Ë�Ì Õ�È�Ç�Ï�Ñ�È�Ò Æ Ñ�Ü�Å É5Ð Å Û Å Ð/Ò Ñ�Ó	Ç�Î�Å É(Ñ�Ð5È�Í�Å Ü�ê�Ï Ñ Ú�Ü�Å Í�Ò
Õ�È�Ð Ç Ò Ì Ñ�Í�Ç�Í�Õ�Ì Í�Ë�Å É Ò Ì Í�Î�Ì Í�Ç�ê�È�×�Ï Ì Æ4Î�Ñ�Ñ�Õ&Ð Å Û Å Ð É	Ò Ñ(Ò Ê�Å/Ç�Ü�Ñ�È�Í�Ò�Ñ�Û6É Å Ç�Ð Æ Ê�Å Ø.Ñ�Ð Ò Ý
ß	Ê�Å1é�Í�Ç�Ï�ê+Ñ�É É Ì ×�Ï Å	Í�Å Ì Î�Ê�×+Ñ�Ð Ê�Ñ�Ñ�Õ(Å Ø.Å Æ Ò6Ó	Å	Õ�Ì É Æ È�É É�Ð Å É È�Ï Ò É@Û Ð Ñ�ÜDÒ Ê�Å	Å Í�Õ�Ñ�Î�Å Í�Å Ì Ò Ú

Ñ Û6Ï Ñ�Æ Ç Ò Ì Ñ�Í&Æ Ê�Ñ�Ì Æ Å Ý�î Í�Õ�Ì Ë�Ì Õ�È�Ç�Ï É	Ü�Ç Ú&ê�Ð Å Û Å Ð1Ò Ñ�Ï Ì Ë�Å4Ì Í�Í�Å Ì Î�Ê�×+Ñ�Ð Ê�Ñ�Ñ�Õ�É1Ó�Ê�Å Ð Å/ê�Å Ñ�ê�Ï Å
Ê�Ç Ë�Å(Ç�É Ì Ü�Ì Ï Ç�Ð�Ç Ò Ò Ì Ò È�Õ�Å5Ò Ñ Ó	Ç�Ð Õ�É1Ö Ñ�×�Ï Å É É Í�Å É É/Ñ�Ð4Ê�Ç Ë�Å�É Ì Ü�Ì Ï Ç�Ð6Ö Ñ�×�É Å Ç�Ð Æ Ê#×+Å Ê�Ç Ë�Ì Ñ�Ð Ý
ß	Ê�Ì É@Ü�Ç Ú5Ï Å Ç�Õ5Ò Ñ4É Å Î�Ð Å Î�Ç Ò Ì Ñ�Í&ä ë Æ Ê�Å Ï Ï Ì Í�Î�Ù�å æ�õ�å è Ý6à�Å Ì Î�Ê�×�Ñ�Ð Ê�Ñ�Ñ�Õ5Å Ø.Å Æ Ò É6Ç�Ð Å1Ò Ê�Å Í(Ñ�×�ö
É Å Ð Ë�Å Õ(Ç�É@Ç�Æ Ñ�Í�É Å ñ�È�Å Í�Æ Å	Ñ Û�É Å Î�Ð Å Î�Ç Ò Ì Ñ�Í+Ý@Þ4Í5Ç�Ï Ò Å Ð Í�Ç Ò Ì Ë�Å�Å ì�ê�Ï Ç�Í�Ç�Ò Ì Ñ�Í/Û Ñ�Ð.Ò Ê�Ì É+Ò Ú�ê+Å�Ñ�Û
Í�Å Ì Î�Ê�×+Ñ�Ð Ê�Ñ�Ñ�Õ�Å Ø.Å Æ Ò É�Ñ�Ð Ì Î�Ì Í�Ç�Ò Å É6Ó�Ê�Å Í&Ì Í�Õ�Ì Ë�Ì Õ�È�Ç�Ï É6Æ Ê�Ñ�Ñ�É Ì Í�Î5Ç/Í�Å Ì Î�Ê�×�Ñ�Ð Ê�Ñ�Ñ�Õ5Ò Ñ5Ï Ì Ë�Å
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