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ABSTRACT

Measuring the Equilibrium Effects of
Unemployment Benefits Dispersion*

We analyse the impact of unemployment benefits and minimum wages using
an equilibrium search model, which allows for dispersion of benefits and
productivity levels, job-to-job transitions, and structural and frictional
unemployment. The estimation method uses readily available aggregate data
on marginal distributions of unemployment durations as well as wages and
benefit levels. Different causes of structural and frictional unemployment are
investigated. We investigate the efficiency of the imposition of a single benefit
level for all household types and the introduction of an Earned Income Tax
Credit.

JEL Classification: C41, E24, J31 and J64
Keywords: benefit levels, equilibrium search, minimum wages, wages and
welfare

Aico van Vuuren
Department of Economics
Vrije Universiteit
De Boelelaan 1105
NL-1081 HV Amsterdam
HOLLAND
Tel: (31 20) 444 6120
Fax: (31 20) 444 6005
Email: vuuren@tinbergen.nl

Gerard J van den Berg
Department of Economics
Vrije Universiteit
De Boelelaan 1105
NL-1081 HV Amsterdam
HOLLAND
Tel: (31 20) 444 6132
Fax: (31 20) 444 6020
Email: gjvdberg@xs4all.nl

Geert Ridder
Department of Economics
The Johns Hopkins University
Baltimore
MD 21218-2685
USA
Tel: (1 410) 516 7614
Fax: (1 410) 516 7600
Email: gridder@jhu.edu



*We thank Audra Bowlus, Maarten Lindeboom and participants at the Journal
of Applied Econometrics Conference on Inference and Decision Making, in
particular our discussant John Rust, for very useful comments.

Submitted 25 July 2000



NON-TECHNICAL SUMMARY

This Paper analyses the impact of unemployment benefits and minimum
wages using an equilibrium search model, which allows for dispersion of
benefits and productivity levels, job-to-job transitions, and structural and
frictional unemployment. We use a model of a labour market with imperfect
information, where workers and employers search optimally for a suitable
match. Previous research finds that the impact of the minimum wage and the
unemployment benefits system on social welfare depends highly on the
particular assumptions being made. Our model is quite general, where we use
a framework of equilibrium on-the-job search in combination with both
between market heterogeneity in productivity and within market
heterogeneity in unemployment income. This model allows for three types
of unemployment that react differently to changes in the minimum wage:
frictional unemployment that is independent of both the minimum wage and
unemployment benefits, structural unemployment due to a high minimum
wage, and ‘voluntary’ unemployment that increases with the level of
unemployment benefits, but decreases with an increase in the minimum wage.
Hence, the effect of an increase in the minimum wage on the level of
unemployment is indeterminate and only empirical research can determine
which effect dominates. The sign and size of the effect are determined by a
few parameters and the main goal of this Paper is to estimate these
parameters in order to assess the importance of the various types of
unemployment and the likely effect of changes in the minimum wage and the
unemployment benefits system.

Since we allow for unemployment benefits dispersion and we intend to
examine counterfactual benefits distributions, we have to be specific about the
benefits system and the determinants of the individual benefits level. Over the
years the unemployment benefits system has become a complicated system
of income protection for workers who have lost their job. Its core is the
unemployment insurance system that was introduced after World War II.
Unemployment insurance benefits protect workers, in particular workers with
insufficient savings, during their search for a new job. Without this protection
workers would be forced to accept jobs at a much lower wage than they
earned in their last job. In the wage posting model that is the basis for our
empirical work, unemployment insurance benefits increase the correlation
between the wage in the new job and the value of the (marginal) product of
the worker.

We use our model to evaluate the unemployment benefits and tax system of
the United Kingdom. In the United Kingdom, unemployment insurance
benefits are independent of income in the last job and this simplifies the
empirical analysis. An additional interesting feature of the system in the United
Kingdom is the presence of the Family Credit. This is an in-work benefits



system depending on the number of children, the age of the children and net
income. We find that, due to the Family Credit, parents have relatively high
incentives to accept jobs. This implies that these individuals should have
shorter unemployment spells, which is confirmed by recent research in
duration models for the United Kingdom.

We obtain good results from our stylized model. There are many unrealistic
aspects, but it is hard to think of any model that is not unrealistic in many
respects. We find that 80% of total unemployment is due to search frictions.
The remaining part results from the mandatory minimum wages and
unemployment benefits, where the latter is most important. We find that the
unemployment rate of households with children is only determined by the
mandatory minimum wage. Hence, marginal increases of the unemployment
benefits of these households as well as their in-work benefits do not change
unemployment rates. From our policy simulations, we also find that changes in
the unemployment benefits to their average level have quite important positive
effects on social welfare. This is mainly due to the fact that such a policy
decreases the reservation wage of households without children. Other policy
simulations involving benefits, like changing all unemployment benefits with a
fixed percentage or an increase in benefits to the highest level, have a smaller
effect on social welfare, even if they change the system considerably.
Increasing the mandatory minimum wage affects the level of social welfare by
increasing structural unemployment among parents. The unemployment rates
among households without children are not affected.

We evaluate the present system of the Family Credit by comparing it with our
predictions in the situation that it does not exist. We find that such a policy
increases both structural and total unemployment and that social welfare is
reduced. Although the costs of the present Family Credit are high, these are
outweighed by the decrease in unemployment benefits. Since we find that
households with children already have sufficient incentives to accept jobs at
the minimum wage, extending the present system to these households does
not improve social welfare. Social welfare is increased by a lower minimum
wage for households with children, if such a selective minimum wage were
possible.
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Û�Ü�Ý5Ý ÞXÝ ß àEáqâ?ã�ä å�ä ã�æ�ã*ç�èqé+Ý êlè+å�ë1æ�å�Ý ã�ì�í á î�ã�Ý åqàEïJÝ å�Ý ð�à êlá+å!à Ü�Ý5í Ý ñ+Ý íRèqå�ë�ß á+ã�ò
ìJá+ê ä à ä áqå�áqâXæ�å�Ý ã�ì�í á î�ã�Ý å+à?ä ê?á+å�Ý`áqâ�à Ü�Ý�ã�á+ê à?ä å+à Ý å�ê ä ñ+Ý í î�ó Ý ê Ý è+ó ß Ü�Ý ë�ä ê ê æ�Ý ê?ä å�í è+ïJá+ó
Ý ß áqå�á+ã�ä ß ê ô�õ å1à Ü�ä ê�è+ó à ä ß í ÝEç`Ý�ß áqå+à ó ä ï�æ�à ÝEà á�à Ü�Ý5Ý ö+à Ý å�ê ä ñ+Ý�í ä à Ý ó è à æ�ó Ý5áqå1à Ü�ä ê�Ý ÞXÝ ß à
ïqî1ë�Ý ñ+Ý í á+ì�ä å�é�è�å�Ý ç
Ý ã�ì�ä ó ä ß èqíXè+ì�ì�ó áqè+ß Ü!à Ü�è àEÜ�èqê�ä ã�ìXáqó à è+åqà�è+ë�ñqèqå+à èqé+Ý êlá ñ+Ý ólÝ ö+ò
ä ê à ä å�é�ã�Ý à Ü�á�ë�ê ÷XïXÝ ß èqæ�ê Ý1ø ù ú�ä àEä êlï�èqê Ý ë(áqå�è!ê à ó æ�ß à æ�ó è+íRã�á�ë�Ý íXà Ü�è à5èqê ê æ�ã�Ý ê�à Ü�èqà
ç`á+ó ûqÝ ó ê1èqå�ë-Ý ã�ì�í á î+Ý ó ê�ã�è+ûqÝ�áqì�à ä ã�è+í�ë�Ý ß ä ê ä áqå�ê(ø üqú�à Ü�Ý(ê à ó æ�ß à æ�ó è+ílã�á�ë�Ý ílä ê�è+å
Ý ý�æ�ä í ä ï�ó ä æ�ãMã�á�ë�Ý í`áqâ�à Ü�Ý!í è+ïJá+ó5ã�è+ó ûqÝ à�ø þ�úEà Ü�Ý!ã�á�ë�Ý íAè+í í á çlê5â áqó�èqå%ä åqà Ý ó èqß à ä áqå
Ý Þ<Ý ß à�á â�ß Ü�è+å�éqÝ ê�ä åÎæ�å�Ý ã�ì�í á î�ã�Ý å+à�ïXÝ å�Ý ð�à ê�èqå�ë�ã�ä å�ä ã�æ�ãÿç�èqé+Ý ê!ø ��úlà Ü�Ý�ã�á�ë�Ý í
ß è+å�ïXÝ`Ý ê à ä ã�è à Ý ë�æ�ê ä å�éEó Ý è+ë�ä í î�è ñqè+ä í èqï�í ÝAè+éqé+ó Ý é+è à Ý�ë�è à è�ô?õ å�ã�èqå+î�ã�á�ë�Ý í ê<à Ü�èqàAèqó Ý
æ�ê Ý ëÎà á1Ý ê à ä ã�è à Ý�à Ü�Ý�Ý ÞXÝ ß à�á â�ã�ä å�ä ã�æ�ã�ç�èqé+Ý ê�èqå�ëÎæ�å�Ý ã�ì�í á î�ã�Ý åqà�ïXÝ å�Ý ð�à ê ÷Rà Ü�Ý
ê ä éqå(á âAà Ü�Ý�Ý ÞXÝ ß à�ä êlé+ä ñ+Ý åXô��?ö�èqã�ì�í Ý êlè+ó Ý5à Ü�Ý�ê à èqå�ë�è+ó ë(ß á+ã�ìJÝ à ä à ä ñ+Ý5ã�á�ë�Ý íRá âAà Ü�Ý
í èqïXáqó`ã�è+ó ûqÝ à ÷�ä å!çlÜ�ä ß Ü!è+å!ä å�ß ó Ý è+ê ÝEä å!à Ü�ÝEã�ä å�ä ã�æ�ã�ç�èqé+ÝEë�Ý ß ó Ý èqê Ý ê�Ý ã�ì�í á î�ã�Ý åqà ÷
èqå�ë�à Ü�Ý�ê à è+å�ë�èqó ë(ì�èqó à ä è+í<Ý ý+æ�ä í ä ï�ó ä æ�ã�� áqï�ê Ý èqó ß ÜÎã�á�ë�Ý í<à Ü�èqàEì�ó Ý ë�ä ß à êlà Ü�è à5èqå(ä å�ò
ß ó Ý èqê Ý�ä å�æ�å�Ý ã�ì�í á î�ã�Ý å+àEïXÝ å�Ý ð�à êEí Ý å�éqà Ü�Ý å�êlà Ü�Ý�ë�æ�ó èqà ä áqå�áqâAæ�å�Ý ã�ì�í á î�ã�Ý åqà ô��Eæ�ó
Ý ã�ì�ä ó ä ß èqí?ã�á�ë�Ý í?å�Ý ê à ê5à Ü�Ý�ê à è+å�ë�èqó ë�ß á+ã�ìJÝ à ä à ä ñ+Ý�ã�á�ë�Ý ílø ï�æ�à�å�á à5à Ü�Ý�ì�è+ó à ä èqí�� á+ï
ê Ý è+ó ß ÜÎã�á�ë�Ý í ú ÷<ê á!à Ü�è à5ç�Ý�ß èqåÎè+ê ê Ý ê ê5à Ü�Ý�ë�Ý ñ�ä èqà ä áqå�â ó á+ãÿà Ü�Ý�ß áqã�ìXÝ à ä à ä ñ+Ý�ã�á�ë�Ý í
èqå�ë1à Ü�Ý5èqê ê á�ß ä è à Ý ë1ë�Ý ñ�ä è à ä á+å!â ó áqã6à Ü�Ý5ì�ó Ý ë�ä ß à Ý ë�Ý Þ<Ý ß à ô
�Eæ�ó5ã�á�ë�Ý íAä ê5è�ã�á�ë�Ý íAá âlè1í è+ïJá+ó5ã�èqó ûqÝ à5çlä à ÜÎä ã�ìXÝ ó â Ý ß à�ä å�â á+ó ã�è à ä á+åX÷XçlÜ�Ý ó Ý

ç`á+ó ûqÝ ó ê�è+å�ë�Ý ã�ì�í á î+Ý ó ê�ê Ý èqó ß Ü%áqì�à ä ã�è+í í î�â áqó�è(ê æ�ä à èqï�í Ý�ã�èqà ß Ü�� ô(õ å�ä à ä èqí í î(ê Ý èqó ß Ü
ã�á�ë�Ý í êXâ á�ß æ�ê Ý ë�á+åEç�áqó ûqÝ óRïJÝ Ü�è ñ�ä á+ó ÷qä ô ÝqôRá+å5í è+ïJá+óXê æ�ì�ì�í î!ø ê Ý ÝAà Ü�ÝAê æ�ó ñ+Ý î�ê?á â��EÝ ñ�ä å�Ý
èqå�ë
	5ä Ý â Ý ó ÷�ù ����ù+÷�<è î+è+ó ëX÷��Eä ß ûqÝ í í+è+å�ë��qèqß û�ã�èqåX÷�ù ����ù+÷ è+å�ë���áqí ì�ä åX÷+ù �����qú ô?õ å5à Ü�Ý ê Ý
ã�á�ë�Ý í êRç`è+éqÝ�áqÞXÝ ó ê?èqó Ý�ë�ó è çlêRâ ó á+ã
èEç`è+éqÝ�áqÞXÝ ó?ë�ä ê à ó ä ï�æ�à ä áqå5à Ü�èqàAä êRÝ ö�á+éqÝ å�áqæ�êAè+å�ë
ä åqñqè+ó ä èqå+àlà á!ß Ü�èqå�é+Ý ê5ä å�ìJá+í ä ß î1ñqè+ó ä èqï�í Ý ê ô���Ý ß èqæ�ê Ý�à Ü�Ý�áqì�à ä ã�è+í<ê Ý èqó ß Ü(ê à ó èqà Ý éqî�áqâ
� áqï\ê Ý Ý ûqÝ ó ê!ä ê�éqä ñ+Ý å\ï+î\èÎó Ý ê Ý ó ñqè à ä á+å%ç`è+éqÝ�è+å�ë%ç`è+éqÝ ê!èqó Ý�ê Ý à1ïqî\Ý ã�ì�í á î+Ý ó ê�á+ó
ïqî�ï�èqó é+èqä å�ä å�é�ïXÝ à ç`Ý Ý å(Ý ã�ì�í á î+Ý ó êlèqå�ë�� á+ï1ê Ý Ý ûqÝ ó ê ÷Jà Ü�Ý5ì�è+ó à ä èqí<Ý ý�æ�ä í ä ï�ó ä æ�ã6ã�á�ë�Ý í
ä ã�ì�í ä ß ä à í îÎèqê ê æ�ã�Ý ê�à Ü�è à�Ý ã�ì�í á î+Ý ó ê�ä éqå�á+ó Ý�à Ü�Ý1ó Ý ê Ý ó ñqè à ä á+å�ç`è+éqÝ+ø ê ú�çlÜ�Ý å\ê Ý à à ä å�é
ç`è+éqÝ�áqÞXÝ ó ê ô!õ åÎè�ê Ý ã�ä å�è+í?ß áqå+à ó ä ï�æ�à ä áqå��5ä èqã�á+å�ë%ø ù ���+ùqúlê Ü�á ç�Ý ë�à Ü�è à�ä åÎè�í è+ïJá+ó
ã�èqó ûqÝ à!çlÜ�Ý ó Ý(ïJáqà Ü\ç�áqó ûqÝ ó ê1èqå�ë-ðJó ã�ê!èqó Ý(ä ë�Ý åqà ä ß èqíEèqå�ë-á+å�í î%à Ü�Ý(æ�å�Ý ã�ì�í á î+Ý ë
ê Ý è+ó ß Ü-â áqó!è�� á+ïX÷�à Ü�Ý(æ�å�ä ý+æ�Ý(Ý ý+æ�ä í ä ï�ó ä æ�ã ç`è+éqÝ(áqÞXÝ ó!ë�ä ê à ó ä ï�æ�à ä áqå\ä ê!ë�Ý éqÝ å�Ý ó èqà Ý
ä å�à Ü�Ý�ß áqã�ã�á+å(á+ì�ìJá+ó à æ�å�ä à îÎß á+ê à�áqâ�Ý ã�ì�í á î�ã�Ý å+à ÷<çlÜ�ä ß ÜÎä êEà Ü�Ý�ç`è+éqÝ�à Ü�èqà5ç`á+æ�í ë
ì�ó Ý ñqè+ä íRä âAà Ü�Ý ó Ý�ç�Ý ó Ý�è1ê ä å�éqí Ý�ã�áqå�á+ì�ê áqå�ä ê à ô�õ å(à Ü�ä êEÝ ý�æ�ä í ä ï�ó ä æ�ãÿèqí í�� áqïÎá Þ<Ý ó ê5èqó Ý
èqß ß Ý ì�à èqï�í Ýlà á�à Ü�Ýlæ�å�Ý ã�ì�í á î+Ý ëX÷Jèqå�ë�à Ü�ÝEæ�å�Ý ã�ì�í á î�ã�Ý åqà�ó èqà Ýlä ê`ä å�ë�Ý ìJÝ å�ë�Ý å+àlá â<à Ü�Ý
áqì�ìXáqó à æ�å�ä à î!ß áqê àEá â?Ý ã�ì�í á î�ã�Ý åqàlè+å�ëX÷Jä å1ì�èqó à ä ß æ�í èqó ÷�áqâ?æ�å�Ý ã�ì�í á î�ã�Ý å+àlïXÝ å�Ý ð�à ê ô
�Eä è+ã�áqå�ë�� êAó Ý ê æ�í à�ê æ�éqé+Ý ê à Ý ë!à Ü�è à�ä å!Ý ý�æ�ä í ä ï�ó ä æ�ã
ç�èqé+ÝEá Þ<Ý ó ê�èqó ÝEå�á à�ë�ä ê ìXÝ ó ê Ý ëXô
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K�a,a�K�F J N,P,@ J `CI K�A J�K L_D MOa,B K `�MOD P�J Y
bwA D I K�P,ECa,F K�U,B D M~@ A_J ?,H�J4@ P�J ?,D�b�B U,F D I ?�J | b�d�D B B | ocI ]�A J D @ P�| pqK�B a,@ POMOK�E,D B�H�PC@ P�|

I F D H�A D�@ P
J ?,D.MO@ P,@ M�N,MwQ.H�W�D.E,D I F D H�A D AcN,P,D MOa,B K `�MOD P�JcH�P,E�@ P,I F D H�A D AcD MOa,B K `�MOD P�J x
@ L�J ?,D�MO@ P,@ M�N,M[Q.H�W�D�D d,I D D E,AcJ ?,D�F D A D F n�H�J @ K�P�Q.H�W�D�K L�J ?,D.Q.K�F ]�D F AcQ�@ J ?�J ?,D.B K Q.D A J
K�a,a�K�F J N,P,@ J `OI K�A J�K LuD MOa,B K `�MOD P�J Yc>.?,D�F D H�A K�PC@ AcJ ?,H�J.H�P�@ P,I F D H�A D�@ POJ ?,D�MO@ P,@ M
N,M
Q4H�W�D.L K�F I D AcB K QGa,F K�E,N,I J @ n,@ J `�D MOa,B K `�D F A_J K�I B K�A D�E,K Q�POH�P,E�J ?,D.N,a�Q4H�F EOA ?,@ L J4@ P
J ?,D
Q4H�W�D�K XkD F AcK�L�J ?,D�F D MOH�@ P,@ P,W�D MOa,B K `�D F Ac@ P,I F D H�A D A_J ?,D.a,F K�U,H�U,@ B @ J `�J ?,H�JcH�Q.H�W�D.K�X�D F
@ A�H�I I D a�J H�U,B D�J KOH�� K�UlA D D ]�D F Y�b�B J ?,K�N,W�?CJ ?,D F D
@ A.Q4D H�]�D MOa,@ F @ I H�B�D n�@ E,D P,I D
J ?,H J�@ P
A K�MOD�B H�U�K�F4MOH�F ]�D J A.H�P�@ P,I F D H�A D�@ POJ ?,D�MO@ P,@ M
N,M~Q4H�W�D�MOH `CB D H�EOJ K�H�?,@ W�?,D F.B D n�D B
K LcD MOa,B K `,MOD P�J
e �4H�F ElH�P,El��F N,D W�D F
e f g�g�y�j j x�MOK�A J�D MOa,@ F @ I H�B�A J N,E,@ D A.^�P,ElP,D W�H J @ n�D
D XkD I J A Y�t PSJ ?,DOb�B U,F D I ?�J | b�d�D B B | ocI ]�A J D @ P�| pqK�B a,@ P�MOK�E,D BcH�Pq@ P,I F D H�A DC@ P�N,P,D MOa,B K `�|
MOD P�J�U�D P,D ^,J A�?,H�A4J Q.KOD XkD I J A Yc�_@ F A J x � N,A J�H�A.H�P�@ P,I F D H�A D�@ POJ ?,D�MO@ P,@ M
N,M~Q4H�W�D�x,@ J
L K�F I D A.B K Qwa,F K�E,N,I J @ n,@ J `CD MOa,B K `�D F A.K�N�J Yc��K Q4D n�D F x�@ LkJ ?,D�@ P,I F D H�A D�@ A4W�D P,D F H�B x�@ J.H�B A K
F H�@ A D A
J ?,DCF D A D F n�H�J @ K�PqQ4H�W�D A�K�L.Q.K�F ]�D F A
Q�@ J ?\HSF D B H J @ n�D B `�?,@ W�?qP,K�P�| D MOa,B K `�MOD P�J
@ P,I K�MOD Yc��K�MOD4D MOa,B K `�D F AcI H�POP,K�B K�P,W�D F_H XkK�F E
J ?,D A D.Q4K�F ]�D F A4H�P,EOA Q�@ J I ?�J K�H�B K Q4D F
Q4H�W�DOK XkD F YO>.?,D�F D B H J @ n�D�A @ s D�K L4J ?,D A DOD X�D I J A xuQ�?,@ I ?�@ A�E,D J D F MO@ P,D ESU�`lJ ?,DOA ?,H�a�D
K L4J ?,DOa,F K�E,N,I J @ n�@ J `�E,@ A J F @ U,N�J @ K�P�xuE,D J D F MO@ P,D A�J ?,DOA @ W�P�K�L4J ?,DOD X�D I J�K L�N,P,D MOa,B K `�|
MOD P�JOU�D P,D ^,J AOK�PqN,P,D MOa,B K `�MOD P�J Y\b�B U,F D I ?�JCH�P,E\b�d�D B B.A ?,K Q�J ?,H�JO@ L.J ?,D�E,D P,A @ J `
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Ô Õ Ö�×,Ø Ù�ÚkÛ�Ô Ø ØcÜ,Ý�Õ�×�ÙCÙ ÞOß,Ø Ý à�Ù áq×�àqÝ Õ â,Ù ã�ä�ã ÞOå ælç�Ù Ü,è Ù Ú_Õ â,ÙCÞOÝ�á,Ù Ø4Ö�Ø Ø Ý Û�å�é Ý�ã
×�Ý�Õ â
å Õ ã ê,è Õ ê,ã Ö�Ø�Ö�Ü,áCé ã Ô è Õ Ô Ý�Ü,Ö�Ø�ê,Ü,Ù ÞOß,Ø Ý à,ÞOÙ Ü�Õ æcë4Ù è Ö�ê,å Ù�Õ â,Ù�ê,Ü,Ù ÞOß,Ø Ý à�Ù á�å Õ Ô Ø Ø�Ö�è è Ù ß�Õ�Ö�Ø Ø
ì Ý�×qÝ íkÙ ã å ÚuÕ â,ÙOØ Ù î�Ù ØcÝ�é.ê,Ü,Ù ÞOß,Ø Ý à�ÞOÙ Ü�Õ
Ô å
Ô Ü,á,Ù ß�Ù Ü,á,Ù Ü�Õ�Ý�é.ê,Ü,Ù ÞOß,Ø Ý à,ÞOÙ Ü�Õ
Ô Ü,è Ý�ÞOÙ�Ú
Ö�å�Ø Ý�Ü,ï�Ö�å�Ô Õ�Ô å�×�Ù Ø Ý Û[Ù Ô Õ â,Ù ã.Õ â,Ù
ÞOÔ Ü,Ô Þ
ê,Þ~Û.Ö�ï�Ù�Ý�ã4Õ â,Ù
Ø Ý Û4Ù å Õ�ß,ã Ý�á,ê,è Õ Ô î�Ô Õ à�æ.ð.â,Ô å
Ô å4Õ â,Ù�ÞOÝ�á,Ù ØkÙ å Õ Ô ÞOÖ�Õ Ù á�×�à�Ù æ ï�æcñcÖ�Ü�á,Ù Ü�ë.Ù ã ïOÖ�Ü,á�ò�Ô á,á,Ù ã�ó ô õ�õ�ö�÷ æ
ø�Ý�ã Õ Ù Ü,å Ù Ü[ó ô õ�õ�ù�÷
Ö�Ü,áRë4Ý�Ü�Õ Ù ÞOß,å Ú4ò�Ý�×,Ô Ü�ÚcÖ�Ü,áqñ4Ö�ÜRá,Ù ÜRë4Ù ã ïRó ô õ�õ�õ�÷�Ù ú�Õ Ù Ü,á

Õ â,Ù�ÞOÝ�á,Ù Ø�Û�Ô Õ âCÛ�Ô Õ â,Ô Ü�ÞOÖ�ã û�Ù Õ�â,Ù Õ Ù ã Ý�ï�Ù Ü,Ù Ô Õ àlÔ Ülß,ã Ý�á,ê,è Õ Ô î,Ô Õ àCÛ�Ô Õ â�Û�Ô Õ â,Ô Ü�ÞOÖ�ã û�Ù Õ
â,Ù Õ Ù ã Ý�ï�Ù Ü,Ù Ô Õ àRÔ ÜqÕ â,ÙlØ Ù î�Ù Ø.Ý é�ê,Ü,Ù ÞOß,Ø Ý à,ÞOÙ Ü�ÕCÔ Ü,è Ý�ÞOÙ æRð.â,Ù�Ø Ö�Õ Õ Ù ãOÖ�å å ê,ÞOß�Õ Ô Ý�Ü\Ô å
Ü,Ö Õ ê,ã Ö�Ø Ú�×�Ù è Ö�ê,å ÙSÖ�ÜGÔ ÞOß�Ý�ã Õ Ö�Ü�ÕCå Ý�ê,ã è Ù�Ý é�î�Ö�ã Ô Ö Õ Ô Ý�Ü�Ú.ê,Ü,Ù ÞOß,Ø Ý à,ÞOÙ Ü�Õ�×�Ù Ü,Ù ä,Õ å Ú�Ô å
ÞOÖ�Ô Ü,Ø àOá,ê,Ù�Õ Ý�å Ý�è Ô Ö�Ø�è Ý�Ü,å Ô á,Ù ã Ö�Õ Ô Ý�Ü,åcÕ â,Ö�Õ.Ö�ã Ù�Ý�Ü,Ø àOÛ4Ù Ö�û�Ø àCã Ù Ø Ö Õ Ù áOÕ Ý�á,Ô í�Ù ã Ù Ü,è Ù å.Ô Ü
ß,ã Ý�á,ê,è Õ Ô î,Ô Õ à�æ_üwÔ Õ âOÕ â,Ô å4Õ à�ß�Ù�Ý é_â,Ù Õ Ù ã Ý�ï�Ù Ü,Ù Ô Õ à�å Ý�ÞOÙ�ê,Ü,Ù ÞOß,Ø Ý à�Ù á�ã Ù ì Ù è Õ�Ö�é ã Ö�è Õ Ô Ý�Ü
Ý é_Õ â,Ù.ì Ý�×lÝ íkÙ ã å�Ö�Ü,álÕ â,Ô å�Ø Ù Ö�á,å.Õ ÝOê,Ü,Ù ÞOß,Ø Ý à�ÞOÙ Ü�Õ�á,ê,Ù
Õ ÝOâ,Ô ï�â�ã Ù å Ù ã î�Ö�Õ Ô Ý�ÜlÛ4Ö�ï�Ù å æ
ý å�Ô ÜRÕ â,Ù ý Ø ×,ã Ù è â�Õ þ ý ú,Ù Ø Ø þ ÿcè û�å Õ Ù Ô Ü�þ üqÝ�Ø ß,Ô ÜGÞOÝ�á,Ù Ø�Ö�ÜGÔ Ü,è ã Ù Ö�å ÙSÔ ÜRÕ â,Ù�ÞOÔ Ü,Ô Þ
ê,Þ
Û4Ö�ï�Ù�á,Ù è ã Ù Ö�å Ù å�Õ â,ÙCØ Ù î�Ù Ø4Ý�é�ê,Ü,Ù ÞOß,Ø Ý à�ÞOÙ Ü�Õ Úc×�Ù è Ö�ê,å Ù�Ô Õ�Ô Ü,è ã Ù Ö�å Ù å
Õ â,ÙOé ã Ö�è Õ Ô Ý�Ü�Ý�é
ì Ý�×�Ý�í�Ù ã å4Õ â,Ö�Õ�Ö�ã Ù�Ö�è è Ù ß�Õ Ö�×,Ø Ù�Õ Ý
Õ â,Ù�ê,Ü,Ù ÞOß,Ø Ý à�Ù á�æ
� ÜCÕ â,Ô å.ß,Ö�ß�Ù ã4Û4Ù�è Ý�Þ
×,Ô Ü,Ù�×�Ù Õ Û.Ù Ù Ü�ÞOÖ�ã û�Ù Õ�â,Ù Õ Ù ã Ý�ï�Ù Ü,Ù Ô Õ à�Ô ÜCß,ã Ý�á,ê,è Õ Ô î�Ô Õ àOÛ�Ô Õ â
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c<d e f-g h�i�e�i�j g k�l�d e m�k�g in�o i�p ek�g q*r4g!n s�t�u�s�c vg$n e<c�u u t�k�g$n s�c n�w;h k�u�c�h g$i�e�nc�x�d g�n e)ex�u g h vg!n s�g!v�c�d t�g u�e y�z�e�y { ex4cl�l�d o p ci�n u |/eh	n s�c�n�n s�g m,c�h g!i�e�n�c�d d e f�g }n e)l�c m,}�o ~�g h g i�n�f-c��g u�n e)o i�}�o v�o }�t�c�d u	f5o n s*}�o ~�g h g in�z�v�c�d t�g u |-e�h�n s�c n�n s�g$p e�u n uo i�ved vg }<o i)l�c m�o i��$}�o ~�g h g i�n	f-c��g u�n e$o i�}�o v�o }�t�c�d u5f5o n s)}�o ~�g h g i�n�z	v�cd t�g u	c�h g�n e�es�o ��s<� ��e�in g k�l�u |;�5ex�o i!ci�}!�-c�i�}�g i��-g h ��|�� ����� q� s�g�g k�l�d e mg h u ��el�n o k�c�d�u n h c n g � m�s�cu1n f�e�u n c��g u q � o h u n |�n s�g m�}�g p o }�g-f5s�g n s�g h1n el�c�h n o p o l�c n g�eh/i�e n-ci�}�i�g ��n |�o y�n s�g m�}�g p o }�g�n e�l�c�h n o p o l�c n g�|�n s�g m�k�c���g5c�f�c��g5e ~�g h q�;e�h	n s�g!k�e�k�g i�n |1f�g!c�u u t�k�g�n s�c�n�n s�g h g!o u�i�e)k�c�i�}�c�n e�h m<k�o i�o k�t�k�f�c��g q)� n�o ue�xv�o et�u/n s�c n�� � ��� ��� ����|�f5s�g i�g vg h5�b�,��� |�o q g q/x;g d e f9n s�g5d e f�g u n5h g u g h v�c n o ei�f�c��ge y1n s�g�t�i�g k�l�d e mg }�|;c�i�}$w;h k�u�e�~�g h o i���f�c��g u5x�g d e fb� � }�e�i�e n�l�c�h n o p o l�c n g�o i!n s�g o hd c�x�e�h�u t�x�k�c�h ��g n q-�5g i�p g�|;n s�g	e�l�n o k�cd�u n h c n g � m�o u-n e�l�ch n o p o l�c�n g�o y ci�}$e�i�d m$o y1n s�gl�h e�}�t�p n o v�o n m<d g vg d-o u	s�o ��s�g h�n s�ci)n s�g!d e f-g u n�h g u g h v�c n o ei)f�c��g q � s�g�}�o u n h o x�t�n o eie y-n s�g�f-c��g u	e�~�g h g }<o i)c$u t�x�k�c�h ��g n�o u��o vg i<x�m<c$}�o u n h o x�t�n o e�i�y t�i�p n o e�i)�!� ��� ��� q� s�g�u t�l�l�e�h n-e�y;n s�g-f�c��g�e�~�g h }�o u n h o x�t�n o ei�o u/g ��t�c�d�n e�n s�g�u g n-e y�l�h e�w�n-k�c ��o k�o � o i��f-c��g u |f5s�o p s�f-g�}�g i�e n g�xm��(� �;� q � s�g�o i�w;k�t�k�c�i�}�u t�l�h g k�t�k�e�y;n s�g-u t�l�l�e�h n-c�h g}�g i�e�n g }<x�m<� � �;�5ci�} ��� ��� q � s�g�d e f�g u n	f-c��g�e�~�g h g }<o i�c$u t�x�k�ch ��g n�o u�g ��t�c�d1n en s�g�h g u g h v�c�n o e�i�f�c��g�e�y�u e�k�g-n m�l�g5e y�f-eh ��g h q-�5u/u s�e f5i!x�m!��e�h n g i�u g i�|�n s�g�n m�l;g5o u��o vg i	xm	ch �/k�c ��  ¡�� ¢ £ £ £ ¢ ¤<¥ � ��¦4�   �;§  ¨ ¡;��© ¨�ª |�o q g�q�n s�g/n m�l;g/n s�c n1k�c���o k�o � g u�l�h e w�n uo y�n s�g�u t�l�l�d m!p e�i�u o u n5e y1cd d�f�e�h ��g h u-n s�c�n�cp p g l�n��   o y�n s�g m�f�g h g	t�i�g k�l�d e mg }�q/«�e n gn s�c n1n s�g-u n h c n g � m�e�y�n s�g w;h k�u1o u1c5l�t�h g-u n h c�n g ��m�o y�ci�}�e�i�d m�o y���� ��� �;��o u1}�g �g i�g h c n g�q
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·�¸�¹ ¸�º�» ¼ » ¹ ½ ¾�¾�¿ ½ ¾�¾�À ½ ¾�¾�Á ½ ¾�¾�Â ½ ¾�¾�Ã

Ä"Å�Æ Å�Ç�È É È Æ Ê3Ë Ì�É Í7È�Ç�Ë Î�È Ï

Ð Ñ�Ò ½ Ñ�Ó À Ñ�Ò Ñ�Ô�Ô ½ Ñ�Ò Ñ ¾�Ã ÓÕÑ�Ò ½�½�½ ÓÕÑ�Ò ½ ¿�Á�¿
Ö Ñ�Ò Ñ�Ñ�Ñ Â�× Ö Ñ�Ò Ñ�Ñ�Ñ Â�× Ö Ñ�Ò Ñ�Ñ�Ñ Ã�× Ö Ñ�Ò Ñ�Ñ�Ñ Ã�× Ö Ñ�Ò Ñ�Ñ�Ñ Ã�×

Ø Ñ�Ò Ñ ½�½ ÔÙÑ�Ò Ñ ½ Ñ�ÑÕÑ�Ò Ñ�Ñ ¾ ÑÙÑ�Ò Ñ�Ñ�Ô�ÔÙÑ�Ò Ñ�Ñ ¾�À
Ö Ñ�Ò Ñ�Ñ�Ñ ¿�× Ö Ñ�Ò Ñ�Ñ�Ñ ½ × Ö Ñ�Ò Ñ�Ñ�Ñ ½ × Ö Ñ�Ò Ñ�Ñ�Ñ ½�× Ö Ñ�Ò Ñ�Ñ�Ñ ½�×

ÚLÛ Ã Ò ¾ Ô À�Â Ó�Ò Ñ Á�Â ÓÕÓ�Ò Ñ�Ó Ñ Á Ó�Ò ½ Ñ ¿ ÔÜÓ�Ò Ñ�Ô Ã�Â
Ö Ñ�Ò Ñ ½�¿ Ã�× Ö Ñ�Ò Ñ ½ Â�¿�× Ö Ñ�Ò Ñ ¿�¿�Á�× Ö Ñ�Ò Ñ À�½ ¾�× Ö Ñ�Ò Ñ ¿ Ô Á�×

Ú¥Ý Ó�Ò Ã�Á Ó Á Ó�Ò Ó Á�Á�À Ó�Ò Ó Ã�¿�¾ Ó�Ò Ó Ô ¿�¿ Ó�Ò Ó Á�¾ Ñ
Ö Ñ�Ò Ñ ¿ Ñ ¾�× Ö Ñ�Ò Ñ À�À Ô × Ö Ñ�Ò Ñ Ã�½ Ó × Ö Ñ�Ò Ñ ¾�¾�¿�× Ö Ñ�Ò Ñ Ã Ô À�×

Þ Ñ�Ò À Ñ�Ó À Ñ�Ò À�Á�Ã ÔÕÑ�Ò À Ô Ã�½ Ñ�Ò Á Ñ Á�Á Ñ�Ò À Ô ¾�Ã
Ö Ñ�Ò Ñ�Ñ Á Ô × Ö Ñ�Ò Ñ�Ñ Â Ó × Ö Ñ�Ò Ñ�Ñ�Ô ½ × Ö Ñ�Ò Ñ ½�½ Ñ × Ö Ñ�Ò Ñ�Ñ ¾ Ô ×

ß Ñ�Ò Ó À Ô ½ Ñ�Ò Ô�Ñ À�Ã Ñ�Ò Ô Á Ñ�ÓÕÑ�Ò Ô Â�Â ÑÙÑ�Ò Ô ¿�¿�Â
Ö Ñ�Ò Ñ ½ ¾�¾�× Ö Ñ�Ò Ñ ¿ Á�Ã�× Ö Ñ�Ò Ñ À Ô À�× Ö Ñ�Ò Ñ Â Ó Â�× Ö Ñ�Ò Ñ Â Ñ�Ñ ×

à ¾ Ò Ñ ¾�¿ Á Ô�Ò Ó�Ó ¿�Âá½ Ñ�Ò Ó Â ¾�¾â½�¿ Ò Ó Á�½ Ó ½ À Ò ¿ ¾�Ã�Á
Ö Ñ�Ò ½ À Ó À�× Ö Ñ�Ò ½�½�½ Ô × Ö Ñ�Ò ½ Á�½�¿�× Ö Ñ�Ò ½ Ó�Ó ¾�× Ö Ñ�Ò ½ Ô ¾�Á�×

ã�ä Ê É Æ ä å æ�É ä Ë çmË Ì�æ�ç¥È Ç5è7Ï Ë é�Ç�È ç7É

ê�ë ¼ ¸�ì¥í�î�» º�ï�ì ë ð�º�» î�¼ Ñ�Ò ½ Ñ ¿�¿ Ñ�Ò ½ Ñ�Ô�ÑÕÑ�Ò Ñ ¾�¾�Á Ñ�Ò Ñ�Ô ¾ ÑÙÑ�Ò Ñ�Ô Á�À
Ö Ñ�Ò Ñ�Ñ ½ ¿�× Ö Ñ�Ò Ñ�Ñ ½ À�× Ö Ñ�Ò Ñ�Ñ ½�¿�× Ö Ñ�Ò Ñ�Ñ ½ ¿�× Ö Ñ�Ò Ñ�Ñ ½�½�×

ñ ¼ ¹ í�ò ¼ í�¹ ¸�ìLí�î�» º�ï�ì ë ð�º�» î�¼
ó ðcº�ô î�ô º3í�ºöõ"¸�÷�» ø Ñ�Ò Ñ�Ñ�Ñ�ÓÕÑ�Ò Ñ�Ñ ½�¿ Ñ�Ò Ñ�Ñ ¿�¿ Ñ�Ò Ñ�Ñ ¿�Â Ñ�Ò Ñ�Ñ ¿ Ñ

Ö Ñ�Ò Ñ�Ñ�Ñ�Ñ × Ö Ñ�Ò Ñ�Ñ�Ñ�Ñ × Ö Ñ�Ò Ñ�Ñ�Ñ ½ × Ö Ñ�Ò Ñ�Ñ�Ñ ½�× Ö Ñ�Ò Ñ�Ñ�Ñ ½�×
ó ðcí�î�» º�ï�ì ë ð�º�» î�¼ ó » î�» ù�¼ ø Ñ�Ò Ñ�Ñ ¾ ÑÙÑ�Ò Ñ ½�½�¿ Ñ�Ò Ñ ½ Ã�Ã Ñ�Ò Ñ ½ Ó ÑÙÑ�Ò Ñ ½�Â Ó

Ö Ñ�Ò Ñ�Ñ�Ñ ½�× Ö Ñ�Ò Ñ�Ñ�Ñ ¿�× Ö Ñ�Ò Ñ�Ñ�Ñ ¿�× Ö Ñ�Ò Ñ�Ñ�Ñ ½�× Ö Ñ�Ò Ñ�Ñ�Ñ ½�×
ú7¹ ô ò ¼ ô ë�î�¸�ì¥í�î�» º�ï�ì ë ð�º�» î�¼ Ñ�Ò Ñ ¾�½ ¾ Ñ�Ò Ñ ¾�Â ÑÕÑ�Ò Ñ�Ô�Ñ ½ Ñ�Ò Ñ Ã�¾�½ Ñ�Ò Ñ Ã�Ã�¿

Ö Ñ�Ò Ñ�Ñ ½�½�× Ö Ñ�Ò Ñ�Ñ ½�½ × Ö Ñ�Ò Ñ�Ñ ½ Ñ × Ö Ñ�Ò Ñ�Ñ�Ñ ¾�× Ö Ñ�Ò Ñ�Ñ�Ñ ¾�×
û5ü�ý þ ÿ�� þ � ��� � � � � ��þ � ��� � ý 	
� � ÿ���þ � � ÿ�ý �� � � �

ê�¸ ó ì »�Ã����_ø ¼ ô º�¸�¼ ô ë�î�¹ » ø í�ì ¼ ø
�_¸�¹ ô ¸ ó ì » �_ø ¼ ô º�¸�¼ »
�"Å�Æ ç7ä ç�� ÊlÎ�ä Ê É Æ ä å æ�É ä Ë ç
�c» ¸�î�» ¸�¹ î�ô î�÷�ø ½ À�¾ Ô
ñ ¼ ¸�î���¸�¹ ����» ��ô ¸ ¼ ô ë�î Ó ¿�¾

ÄnÆ Ë Î�æ�� É ä � ä É é�Î�ä Ê É Æ ä å æ�É ä Ë ç
�c» ¸�î�ï�¹ ë���í�ò ¼ ô ��ô ¼ ð ½ Á Ó Â
ñ ¼ ¸�î���¸�¹ ����» ��ô ¸ ¼ ô ë�î Ó Ã�½

ê�¸ ó ì » Ó ����» ¸�îc¸�î��cø ¼ ¸�î���¸�¹ ����» ��ô ¸ ¼ ô ë�î�ë ��õn¸�÷�»l¸�î��cï�¹ ë���í�ò ¼ ô ��ô ¼ ð!��ô ø ¼ ¹ ô ó í�¼ ô ë�î
À�½



"�# $�% & ' (�)
*,+ - . /�0 1!2!3 4�- 5�6
7�8 9 :�; < = ' )�>�? @ <�A B�C D�97�8 9 :�; < ? (�)�@ <�A B�C E�F7�8 9 :�; < % ( G�H�? @ <�A B�C E�F
*,+ - . /I1 J�2!3 4�- 5�6
7�8 : KL; < = ' )�>�? @ <�A B�C E�E7�8 : KL; < ? (�)�@ <�A B�C 9 F7�8 : KL; < % ( G�H�? @ <�A B�C 9 F

M
$ N�? @�O�P�"�# $ % & ' ( )QG�)�@ R�H�? ( S�@ TU( VW& X�@�T�' YL@ # @ )�&�X�(�G = @ X�(�? TZ& S�HL@ = $ V & @ # 9 : $ )�T : KR�( )�& X =
[ (�# \ @ # = ' )�& (�$�% % ( G�)�& C
] @W# @ ^ @ = & ' R�$ & @ T_( G�#,R�(�T�@ ?�N�S_' )�% ? G�T�' )�>`& X�@
a (�N�? @ = = [ X�(IT�()�( & = @ @ \�@ R�H�? ( S�R�@ )�&WNL@ % $ G = @I& X�@ S!& X�' )�\!)�(`a (�N = $ # @I$ b $ ' ? $�N�? @ C�c @ % (�)�TLd�H�# @ b�' ( G =T�' = % G = = ' (�)�' )I& X�' = H�$�H�@ # = G�>�> @ = & @ T�& X�$ &
& X�@�)�G�R�NL@ # = ( VL? ( )�@�H�$ # @ ) & = [ @�G = @ T_' )�(�G�#@ R�H�' # ' % $ ?
$ )�$�? S = ' = R�' > X�&�N�@ = @ # ' ( G = ? SZG�)�T�@ # @ = & ' R�$ & @ T CIe`f % ' $�?
H�G�N�? ' % $ & ' ( ) = & X�$ &% (�G�) &�& X�@`)�G�R�NL@ #�( Vg? (�)�@WH�$�# @ )�& =�h )�T h > G�# @ = & X�$ &W$ # @`G�H�& ( 9 B�B�i X�' >�X�@ # C,] @`# @ ^@ = & ' R�$ & @ T_(�G�#,R�(�T�@ ?�V (�#
& X�@�% $ = @W' ) [ X�' % X [ @W' )�% # @ $ = @ T_& X�@ = X�$�# @W( V = ' )�>�? @�H�$ # @ ) & =' )�& X�@_T�' = & # ' N�G�& ' ( )Z( VWX�( G = @ X�( ? T = N S : ij8 & (�$!& ( & $�?
( V�$�? R�( = & K�i�A CI] @_# @ T�G�% @ T& X�@IHL@ # % @ )�& $ >�@ = ( V,& X�@I( & X�@ #W& [ (!X�(�G = @ X�(�? T�& S�H�@ = N�S�( )�@�HL@ # % @ )�&`& (!% (�R�H�@ ) = $ & @V ( #�& X�' = ' )�% # @ $ = @ Ck�( & Xl# @ ^ @ = & ' R�$ & ' (�) = V (�#!& X�@ZS�@ $ # 9 m�m K $ # @ = G�R�R�$�# ' n @ Tl' )o& $ N�? @ m�Cp] X�@ )[ @�' )�% ? G�T�@!& X�@�)�G�R_N�@ #_( V�T�' = % (�G�# $ >�@ T [ (�# \ @ # = d�& X�@ )q& X�@�)�G�R_N�@ #_( V�? ( )�>�& @ # RG�)�@ R�H�? ( S�@ TU' = ' )�% # @ $ = @ T C MWX�@ # @ V ( # @ d = & # G�% & G�# $ ?�G�)�@ R�H�? ( S�R�@ )�&�' )�% # @ $ = @ = C "�# ( R( G�#�@ = & ' R�$ & @ = dg' &�' =`= @ @ )�& X�$ &�& X�' = # @ = G�? & @ TZ' )�$�)�' )�% # @ $ = @�( V�rU$�)�T�s C MWX�@_( & X�@ #H�$ # $�R�@ & @ # = T�(�)�( &�% X�$�)�> @�R�G�% X C MWX�@`% X�$�)�> @�( Vg& X�@ = X�$ # @�( V = ' )�>�? @WH�$�# @ )�& = ' )_& X�@X�( G = @ X�( ? T = T�' = & # ' N�G�& ' (�)�T�(�@ = )�( &�? @ $�TI& (`b�@ # S_' R�HL( # & $�) &,% X�$ )�>�@ = ' )I& X�@WH�$ # $�R�@ & @ #@ = & ' R�$ & @ = C
tvuxw�y z {W|~}��I�_y ������z w��
"�( #�$ = (�H�X�' = & ' % $ & @ Tq@ b $ ? G�$ & ' ( )U( V�H�( = = ' N�? @!% X�$ )�>�@ = ' )qH�(�? ' % S�d,' &_' = ' R�H�(�# & $ )�&I& (# @ $�? ' n @�& X�$ &�' &I' = )�( & = G f % ' @ ) &�& (�? (�( \�$ &IR�@ $ = G�# @ = ? ' \ @�& ( & $�?,$ )�T = & # G�% & G�# $�?,G�)�^@ R�H�? ( S�R�@ )�&W( )�? S C,� &W' = $ ? = (�' R�HL( # & $�) &�& (�? (�(�\_$ &�& X�@�@ Yg@ % &W( Vg& ( & $�? [ @ ? V $�# @`' )�& X�@@ % ( )�(�RIS C,� % \ = & @ ' )_$ )�T ] ( ? H�' ) 8 9 m�m B�A G = @�$ = (�% ' $�? [ @ ? V $�# @,V G�)�% & ' ( )I& (�$�)�$ ? S�n @�& X�' =

E�:



�
��� � ��� � � ����� � � � ��� ��� � �!����� � � � ����� ����� ����� � � � � �
� ��� � �� �¡ ��� ���  �¢£ ��� � ��¤ ¥ ��� ��� ���¦g§ ¢�� � ¤�¤ � ¢�� ��¢ ��¤¦L¨ ¢�� ¤�©�ª � ¢�� ¢   ¥�¢« ��� ¬�ª ��© ��� ¥�¤�¢ � ��� ¤ ¤�¤�© ��� ¤�¬�© �® ª ª��  �© ��¥ ª ��� ¢ ¢ ¬ ¬

¯
� °�� � ��± ��� ��� � � � ²�� � ³�� ����� ³�� � �W� ´
� µ��I� � � ��� � �
� ¶g� � � ��· ��� � � �`� ���I� µ�� � �I����� µ�� � � ¸��W�I��� ¹����I� µ��I� ��� � �����W� � ´ ��� ��´ ����� � � ����� ��´ ��� � � �`� ±

ºo»l¼W½�¾ ¿�À
ÁÃÂ�ÄÆÅ Ä,ÇÃÈ
ÉËÊ

Ä ¾ ¿LÀ ¿�Ì�Í�¾ ¿LÀ
Î�� ��� � � � �q�����UÏU� � ��� � ¾ ª � ����À � ��� � ������� µ������ ��Ð ��� ��� � � � ³Q² ��� ���!� ´�� � � � ��� �!� ��� �� µ�� � �!����� � ³�� � � �ÆÑ �o�����!����� � ³�� � ��� µ�������� ����� � ³���� � ��� ��� ������� �!� � ��� Ò������`� �U����Ð� ����� � ³���� ����°�� ��� ¹�� � ¸������U� µ�� � ��°�� ��� ¹�� ��� � ����� ��� ��� � ����� �q� �U� µ���� ��� � ������� � ´ � � �´ ����� � � ��� � ¯Wµ�� ��� �_² � � � �Ã� ´�°�� ��� ¹�� �!��� ������� ��� ��� � ���!� � ����� ´ � � �!°�� � �W� � �o��� ¶L� � � ���� � ��������� ´�� µ����L� ����� � � � � � ��Ñ ´�� µ�� � ��� ���!°�� � ����� � �Z°������ � �I� ���Z� ´,� µ���� � Ó�� ����� � ��� �� ��¹�������� ��� µ��_� ��� � � ��� �_� �Z°�� ��� ¹�� �I� � �_��� ��� � � � �Z�����I� ´��W� ��� �I����� � �_� ������� � � � � ³°���� ����°�³!� ����� ²�� ����� � ���`� � µ!µ�� ��µ��W� ��� � ¸�� µ�� �!� µ�� ��� �W� ����� � �!� µ���� � � � ��Ô � � � � ��� ����� �� ���I������� � ¸L� µ��_� ��� � � ��� ��� ��� � Ó�� �I����� ����� ��� ��Õ���� ��� �_� µ��_� ��°�������� � � � ����� � � � � � ��� Ð� � � �Z��� � � � � � ��´ ���`� µ�� � ��� ����� ²�� ������� � � ÏU�_��� � ��� µ�� �I�����`��� � ´ � � ��´ ����� � � ���Z��� ��� ��� � �� � � ���,��� ������� � � �����`� � µ�� ��� µ���� � � �����I³�¸g�`µ�� � µQ� �I� �Q� °�Ö � � � � ²������ ��� ��� �_� ´��W� � ´ ��� � �¯Wµ�� �I��� �����`� µ�� ��� µ���� ��� � ���
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Û Ü�Ý Þ�ß�à�á�â ã_Ü�ä å�ÝWæ�Ý Ý ç�ßWà è é�ê ç�ë�ì,í�ã�ã�ê Û ê à ç�ä�â â Þ î ß�ÝWä è ÝWê ç Û Ý è Ý ï Û Ý ã_ê çIß`Ü�ä Û�Ü�ä ð�ðLÝ ç�ï,ê ñä â âLè Ý ï Ý è å ä Û ê à�ç�ß�ä�ë Ý ïWä è Ý�Ý ò�á�ä âLÛ àIÛ Ü�Ý�Ü�ê ë�Ü�Ý ï Û`è Ý ï Ý è å ä Û ê à�ç�ß�ä�ë Ý ì,óUÝ�ä�â ï à�ô à ç�ï ê ã�Ý èÛ Ü�Ý�ô ä�ï Ý,Û Ü�ä Û
ä â â�è Ý ï Ý è å ä Û ê à�ç�ïLßWä ë�Ý ï
ä�è Ý�Ý ò�á�ä â Û àWÛ Ü�Ý�ä å�Ý è ä ë�Ý�â Ý å�Ý â�à ñ�Û Ü�Ý�è Ý ï Ý è å ä Û ê à�çß�ä�ë Ý ì,õWÜ�ê ï
ö�Ý ä ç�ï
Û Ü�ä Û,è Ý ï Ý è å ä Û ê à ç�ß�ä�ë Ý�ñ à�è
ä â â�ê ç�ã�ê å�ê ã�á�ä�â ïgê ï
Ý ò�á�ä â�Û à`÷�ø ù�ð�à�á�ç�ã�ï ìú ê ç�ä â â Þ�î ß�ÝWâ à�à�éIä Û,Û Ü�ÝWÝ ûLÝ ô Û ï�à ñLä�ü ý�ðLÝ è ô Ý ç�Û�ê ç�ô è Ý ä�ï ÝWà ñ�Û Ü�ÝWö�ä�ç�ã�ä Û à�è Þ�ö�ê ç�ê ö�á�öß�ä�ë Ý ìõ
ä æ�â ÝIü ý�ï Ü�à ß`ï�Û Ü�ä Û�Û Ü�Ý�ê ç�ô è Ý ä ï Ý�à ñ�ü ý�þÆà ñ
æ�Ý ç�Ý ÿ�Û ï�Ü�ä�ï�ä�ò�á�ê Û Ý�â ä è ë�ÝWÝ ûLÝ ô ÛWà�çæ�à Û Ü�ï Û è á�ô Û á�è ä â
ä�ç�ã�Û à Û ä â
á�ç�Ý ö�ð�â à Þ�ö�Ý ç Û ì���à�è Ý à å�Ý è îgï à�ô ê ä�âLßWÝ â ñ ä�è Ý�ã�Ý ô è Ý ä�ï Ý ï ìIíã�Ý ô è Ý ä�ï Ý�à ñ�ä�â â
æLÝ ç�Ý ÿ�Û ïIë ê å�Ý ï`Û Ü�Ý_à�ð�ð�à�ï ê Û Ý�Ý ûLÝ ô Û ï ì�í`çQê ç�ô è Ý ä ï Ý_à ñ�ä â â,è Ý ï Ý è å ä Û ê à�çß�ä�ë Ý ï�Û à�Û Ü�Ý`Ü�ê ë�Ü�Ý ï ÛWè Ý ï Ý è å ä Û ê à�ç_ß�ä�ë Ý`ê ï�ñ à á�ç�ã_Û à�Ü�ä å�Ý�â Ý ï ï�Ý ûgÝ ô Û ï�Û Ü�ä ç�ä�ç�à å�Ý è ä â âê ç�ô è Ý ä ï Ý ìWíÆð�à�â ê ô Þ�ô Ü�ä�ç�ë ÝIÛ Ü�ä Û�ö�ä é Ý ï`ä â âgè Ý ï Ý è å ä Û ê à ç�ßWä ë�Ý ï�Ý ò�á�ä âgÛ à�Û Ü�ÝIä å�Ý è ä ë�Ýâ Ý å�Ý â�à ñ�Û Ü�Ý�è Ý ï Ý è å ä Û ê à�ç�ßWä ë�Ý ï
Ü�ä�ï
ä`ï ê ö�ê â ä èLÝ ûLÝ ô Û,ä�ï
äIü ý�þlè Ý ã�á�ô Û ê à ç�à ñ�ä â â�æ�Ý ç�Ý ÿ�Û ï ìú ê ç�ä â â Þ�î ä�çIê ç�ô è Ý ä ï Ý�ê ç�Û Ü�Ý�ö�ä�ç�ã�ä Û à�è Þ�ö�ê ç�ê ö_á�öÃßWä ë�Ý�â Ý ä�ã�ïLÛ àWä`ö�à�ã�Ý è ä Û Ý,ã�Ý ô è Ý ä ï Ýà ñ�ï à�ô ê ä�âLßWÝ â ñ ä�è Ý îLß`Ü�ê â ÝIÛ à Û ä�â
ä ç�ãZï Û è á�ô Û á�è ä�â
á�ç�Ý ö�ð�â à Þ�ö�Ý ç ÛIä è Ý_ê ç�ô è Ý ä ï Ý ãZä â ö�à�ï Ûä ïWö_á�ô Ü�ä�ï�ñ à è�Û Ü�Ý�ÿ�è ï Û`ä�ç�ã!Û Ü�ê è ã!ðLà â ê ô Þ!Ý å ä�â á�ä Û ê à�ç�ï ì,õWÜ�ÝIô à ï Û ï`à ñ,ï á�ô Ü�ä_ï Þ�ï Û Ý öä è Ý�ö�à�ã�Ý è ä Û Ý`ä ç�ã!à�ç�â Þ�ô à ç�ï ê ï ÛWà ñLÛ Ü�Ý�Ý ��Û è ä_ð�ä Þ�ö�Ý ç Û ï�ñ à è�á�ç�Ý ö�ð�â à Þ�ö�Ý ç ÛWæ�Ý ç�Ý ÿ�Û ï ìóUÝ�ç�à Û Ý`Û Ü�ä ÛWÛ Ü�Ý�à�ð�Û ê ö�ä âLæ�Ý ç�Ý ÿ�Û ï`ï ô Ü�Ý ö�ÝIê ïWë�ê å�Ý ç�æ Þ�ä�â âLô à�ö�æ�ê ç�ä Û ê à ç�ï�ñ à�è�ß`Ü�ê ô ÜÛ Ü�Ý�á�ç�Ý ö�ð�â à Þ�ö�Ý ç ÛWæLÝ ç�Ý ÿ�Û ïWä�è Ý�â à ß�Ý è�à�è�Ý ò�á�ä�â�Û à�Û Ü�Ý�ö�ä�ç�ã�ä Û à�è Þ�ö�ê ç�ê ö_á�öÆß�ä�ë Ý ìí`ïIï Û ä Û Ý ãQê ç�Û Ü�Ý_ê ç�Û è à�ã�á�ô Û ê à�çLî�ßWÝ_ä�â ï à!â à�à�é�ä Û�Û Ü�Ý_Ý ûLÝ ô Û ïIà ñ�Û Ü�Ý_ð�è Ý ï Ý ç Û�ï Þ�ï �Û Ý ö à ñ�Û Ü�Ý ú ä ö�ê â Þ���è Ý ã�ê Û�� ú �	��ê ç�Û Ü�Ý�
�ç�ê Û Ý ã�Iê ç�ë ã�à�ö�ìIóUÝ�ã�à!Û Ü�ê ï�æ�ÞZâ à�à�é�ê ç�ëä Û�ð�è Ý ã�ê ô Û Ý ãÃà á�Û ô à ö�Ý ï_à ñ�à á�è�ö�à�ã�Ý âWê ñ`Û Ü�Ý�Ý ��ê ï Û ê ç�ë ú � ê ï�ä æLà â ê ï Ü�Ý ãLìqõ
ä æ�â ÝZü üï á�ö�ö�ä è ê � Ý ï_Û Ü�Ý�è Ý ï á�â Û ï ì�� Û!ê ï�ñ à�á�ç�ãqÛ Ü�ä Û�Û Ü�Ý�ï Û è á�ô Û á�è ä â`á�ç�Ý ö�ð�â à Þ�ö�Ý ç Û!è ä Û Ý�ê ïê ç�ô è Ý ä ï Ý ãZï á�æ�ï Û ä ç�Û ê ä â â Þ�ô à�ö�ð�ä è Ý ã�Û à�Û Ü�Ý�ô ä ï Ý�ß`Ü�Ý è Ý�Û Ü�Ý ú �lê ï�ð�è Ý ï Ý ç Û îgß`Ü�ê â Ý�Û à��Û ä â�á�ç�Ý ö�ð�â à Þ�ö�Ý ç Û�ã�à�Ý ï_ç�à Û�ê ç�ô è Ý ä ï Ý!Û Ü�ä Û�ö�á�ô ÜLìQí�ã�ã�ê Û ê à ç�ä�â â Þ î,ê Û_ê ïIñ à�á�ç�ãQÛ Ü�ä ÛÛ Ü�Ý�ô à ï Û ïIà ñ�Û Ü�Ý_ð�è Ý ï Ý ç Û�ï Þ�ï Û Ý ö ä�è Ý�ä�æ�à�á�ÛI÷ ù!ðLà á�ç�ã�ïIð�Ý è�ö�à ç�Û Ü�ðLÝ è�ê ç�Ü�ä�æ�ê Û ä ç�Û ìí`â Û Ü�à�á�ë Ü!Û Ü�Ý ï ÝIô à ï Û ï`ä�è ÝIò�á�ê Û ÝIÜ�ê ë�ÜLî�ê Û`ê ï�ñ à�á�ç�ã!Û Ü�ä ÛWÛ Ü�Ý Þ�ä è ÝIà�á�Û ßWÝ ê ë�Ü�Ý ã�æ�Þ!Û Ü�Ýô Ü�ä ç�ë�ÝIê ç�á�ç�Ý ö�ð�â à Þ�ö�Ý ç�Û`æLÝ ç�Ý ÿ�Û`ð�ä Þ�ö�Ý ç�Û ï ì
����������� ����� �����

õWÜ�ê ï�ð�ä ðLÝ è�ï Û á�ã�ê Ý ï`Û Ü�Ý_Ý ûLÝ ô Û�à ñ�á�ç�Ý ö�ð�â à Þ�ö�Ý ç�ÛIæ�Ý ç�Ý ÿ�Û ïIä�ç�ã�Û Ü�Ý_ö�ê ç�ê ö�á�ö ßWä ë�Ýà ç�â ä æLà èWö�ä è é Ý Û`à�á�Û ô à�ö�Ý ï ì � ç�ð�ä è Û ê ô á�â ä è î�ßWÝIä�è ÝIê ç Û Ý è Ý ï Û Ý ã�ê ç!Û Ü�ÝIÝ ûLÝ ô Û ï`à ñ,æLÝ ç!�Ý ÿ�Û ï�ä ç�ã�Û Ü�ÝIö�ä�ç�ã�ä Û à�è Þ�ö�ê ç�ê ö_á�ö ßWä ë�Ý�à ç�á�ç�Ý ö�ð�â à Þ�ö�Ý ç Û ì#"�á�è`ö�à�ã�Ý âgê ï`æ�ä�ï Ý ãà çÃä�çqÝ ò�á�ê â ê æ�è ê á�ö ï Ý ä�è ô ÜÃö�à�ã�Ý â�ß`Ü�ê ô ÜÃä�â â à ß`ï�ñ à�è_ã�ê ûgÝ è Ý ç�ô Ý ï�ê çÃá�ç�Ý ö�ð�â à Þ�ö�Ý ç�Ûæ�Ý ç�Ý ÿ�Û ï_ä ïIß�Ý â â�ä�ï�ð�è à�ã�á�ô Û ê å�ê Û ÞQâ Ý å�Ý â ï�ä ç�ã%$ à�æ!� Û à�� $ à�æ�Û è ä�ç�ï ê Û ê à ç�ï ì!óUÝ!á�ï Ý�è Ý ä ã!�ê â ÞUä å ä ê â ä�æ�â Ý�ä�ë ë�è Ý ë�ä Û Ý�ã�ä Û ä�î�ð�á�æ�â ê ï Ü�Ý ãqæ ÞqÛ Ü�Ý%"#& � '(� ü ø ø!)���ä ç�ã*&+
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