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Abstract The optimal contract under moral hazard is embedded in a standard equilibrium search model. Under 

standard assumptions, we show that when firms cannot perfectly observe workers' productivity, the optimal contract 

takes the form of a standard debt contract. When this contract is embedded in the standard model, the calibrated 

model can possibly generate a more rigid wage and more volatile employment than the standard model. However, for 

the model to capture the observed cyclicality of employment, the largest portion of wage should be paid as a base 

wage which is constant irrespective of worker's performance. When the sources of wage rigidity are investigated, we 

find that the introduction of optimal contract setting---the absence of bargaining power and the limited incentive 

effect at the optimum---plays most important roles. This paper provides an endogenous mechanism for real wage 

rigidity even under the presence of performance-based pay, induced by moral hazard problem.  
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á g y�w ��w�l�ao]	aez<[JgZY�[V��]	XZY�qj]��ec`^vnPYpl2�âaVdf]	qb^`g ao�V�Vi	YP�Jao]jY�c`aor)[Vij��_baoi	�VYP]sã�k�df]	k�ao]	^v[Jg�q�^`qs]	X�ao]�XZ[JkZi�q
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gZYP[edPc`aVq	q	^`dPaVc�_�[elZYpc�ä�YVw �Zwvz�å6k�dPaVq;aVg�l�¡�ao\�\~^`gZ�Zz�®pæV¯Væmz�ç��el�c`aVg�l�aVg�l}è�i	Ypq	df[V]j]Pz�®pæVéV«mz�ç;^`gZ�Zz4è<cv[Jq	qjYPipz
aVg�l%¡�YPr)Ypcv[Zz�®pæVéVéJê<i	Ypumk�^vi	Ypq<a�X�^v�JX�^`gh]jYPi	]jYp_�\)[Vi�aVc�q	kZr~qj]	^v]	kZ]	^v[Jg�Ypc`aVqj]	^`dP^v]���[V�4c`aor)[Vi�q	kZ\�\~cv�s]	X�ao]�^`q�gZ[V]
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aVg�l#�t^`ó�aoi�lZ[Zz4®pæVæVñJê�w
��YpaVgh{�X�^`cvYVz6[Jg�dfYb]	XZY%df[Jgh]ji�aVdf]sqjYP]j]	^`gZ��k�g�lZYPi;\�i�^v�oao]jYb^`gZ��[Vi�_bao]	^v[Jg}^`q;^`gh]ji	[el�k�dfYpl�^`gh]j[#{�ao�VY%lZYf�

]jYPi�_b^`g�ao]	^v[Jg�zeaVgZ[V]	XZYPi*qj[JkZi�dfYt[V�4{�ao�VYtã�k�df]	k�ao]	^v[Jg�q�Yp_�YPi	�VYpqPw � YpdPaVk�qjY�|~i�_bq�dPaVg�gZ[V]�[Vr~qjYPi	�VYt{�[Vi	�VYPi�qP�
Yf�)[Vi	]bcvYP�VYpc*[Vib^`gh�VYpqj]	_�Ypgh]�^`g@|~i�_���qj\)YpdP^»|�d%Xmk�_baVg dPao\~^v]	aVcxz�|~i�_bq�q	XZ[Jk�c`l lZYpq	^v�Jg a}dfYPi	]	aV^`g �e^`g�l2[V�
\)YPi	��[Vi�_baVg�dfYf��r~aVqjYpl�{�ao�VYEdf[Jgh]ji�aVdf]�^`g}[Vi�lZYPi�]j[�^`g�l�k�dfYbaVg@[V\�]	^`_baVc�Yf�)[Vi	]s[Vis^`gh�VYpqj]	_�Ypgh]scvYP�VYpc���i	[J_
{�[Vi	�VYPi�qPw��m]	^`c`c+cvYpq	qt]	XZYbdPaVqjY�[V��i�^`qj�h��gZYpkZ]ji�aVc+{�[Vi	�VYPi�qPz4YP�VYpg�{�XZYpg�{�[Vi	�VYPi�q;aoi	Y�i�^`qj�h��ap�VYPi�qjYVz6]	XZY�|�òeYpl
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{�ao�VY�^`q�gZ[;cv[JgZ�VYPi�[V\�]	^`_baVc�l�kZY�]j[;]	XZY�c`aVd	��[V�)^`g�dfYpgh]	^v�VY*\�i	[R�e^`q	^v[Jg�w á g�[V]	XZYPi�{�[Vi�l�qPzh_�[Vi�aVc�X�aonpaoi�lb^`g�a
df[Jgh]ji�aVdf]�qjYP]j]	^`gZ�;dfi	Ypao]jYpq<aVgZ[V]	XZYPi<qj[JkZi�dfY*[V��{�ao�VY*ã�k�df]	k�ao]	^v[Jg�qF[R�VYPi<]	^`_�YVw��tgZY�[V��]	XZY�_baV^`g�^`g�gZ[R�oao]	^v�VY
|�g�l�^`gZ�Jq�^`g#]	X�^`q�\~ao\)YPit^`q�]	X�ao]t]	XZY�|~i�_�� q�_baoi	�J^`g�aVc6�JaV^`g���i	[J_ �J^v�e^`gZ�%_�[Vi	Y�^`g�dfYpgh]	^v�VYpq�rm�#\~ap�e^`gZ�EaVg
[JkZ]	df[J_�Yf��r~aVqjYpl}r)[Jgmk�q�äâ^`g�dfYpgh]	^v�VY�Yf�)Ypdf]Äêt^`qtgZYP�VYPi�c`aoi	�VYPi�]	X�aVg�]	XZY�|~i�_�� q�_baoi	�J^`g�aVcFcv[Jq	qt��i	[J_ �J^v�e^`gZ�
kZ\�]	X�ao]�r)[Jgmk�q�ä��oaVc`kZYf��[V�©�x|~i�_ Yf�)Ypdf]Äêtao]�]	XZY�[V\�]	^`_sk�_�w á ]�^`q�r)YpdPaVk�qjYVz6ao]�]	XZY�[V\�]	^`_sk�_�z�]	XZY�\~aoi	]	^`dÄ�
^v\~ao]	^v[Jg�df[Jg�qj]ji�aV^`gh]t��[Vit{�[Vi	�VYPi�c`^`_b^v]	q�]	XZY�aor~^`c`^v]���[V��|~i�_ ]j[�l�^`q	dP^v\~c`^`gZY�{�[Vi	�VYPi�qtYpgZ[JkZ�JX�]j[#_bao�VY��âk�c`c
k�qjY�[V�<^v]	q�^`g�dfYpgh]	^v�VY�q	d�XZYp_�YVw�W�XZYPi	YPrm�Vz~|~i�_bq�X�aVl�r)YP]j]jYPit]	ao�VYbaVc`c4[V��]	XZY�aVl�l�^v]	^v[Jg�aVc6q	kZi	\~c`k�q*k�g�lZYPita
\)[Jq	^v]	^v�VY�q	XZ[ed	��z�i�ao]	XZYPi�]	X�aVg�q	X�aoi�^`gZ�b]	XZ[JqjYs{�^v]	X#{�[Vi	�VYPi�q���[Vi�\�i	[R�e^`l�^`gZ��]	XZYp_ {�^v]	X�_�[Vi	Ys^`g�dfYpgh]	^v�VYpqPw
W�Xmk�qPzm^`gbi	Ypqj\)[Jg�qjY�]j[�a�\�i	[el�k�df]	^v�e^v]���d�X�aVgZ�VYVze]	XZY�i	YpaVc~{�ao�VYti�^v�J^`l�^v]���qj]	^`c`c�dPaVgEq	kZi	�e^v�VY�YP�VYpgEk�g�lZYPi<]	XZY
\)YPi	��[Vi�_baVg�dfYf��r~aVqjYpl�{�ao�VY�q	d�XZYp_�Ys_�[V]	^v�oao]jYpl�rm�E]	XZY;_�[Vi�aVc4X�aonpaoi�l�w
è�i	YP�e^v[Jk�qE_baVdfi	[o��qj]	k�l�^vYpq�ao\�\�i	[JaVd�X�^`gZ� {�ao�VY�lZYP]jYPi�_b^`g�ao]	^v[Jg(aVq#a df[Jgh]ji�aVdf]	^`gZ� \�i	[edfYpq	qE^`g�dPc`k�lZYpq

¡�aV_�YP��aVg�l���ao]	qj[Jg ä¼®pæVæ �Vê�z � [Jc`lZi�^`g�aVg�l#��[Vi	�oao]	X2ä¼®pæVæVñJê�z�ç�Ypg�g�aVg@äx«oðVð !Jê�z)��YpgZnp^v[�äx«oðVðo¬mê�z6�eX�^`_�YPi
aVg�l@�}i�^v�JXh]�äx«oðVðo¬mê�z�¡�k�l�aVgZ�V[ äx«oðVðJæJê�w���[R{�YP�VYPipz�_�[Jqj]�qj]	k�l�^vYpqslZ[�gZ[V]sYfòe\~cv[Vi	Y%]	XZYEdf�edPc`^`dPaVc�^`_�\~c`^»�
dPao]	^v[Jg�qt[V�<]	XZ[JqjY�df[Jgh]ji�aVdf]�aoi	i�aVgZ�VYp_�Ypgh]	q;k�g�lZYPit^`gZ��[Vi�_bao]	^v[Jg�aVqj�e_b_�YP]ji	�Vw á g�\~aoi	]	^`dPk�c`aoipz�^v]t^`q�{�[Vi	]	X
df[J_�\~aoi�^`gZ�s]	X�^`q�_�[elZYpc�{�^v]	X#�eX�^`_�YPi�aVg�l%�}i�^v�JXh]�äx«oðVðo¬mê�w � [V]	X�X�ap�VY�_sk�d�X�^`gEdf[J_b_�[Jg�zZ^`g%]	X�ao]*]	XZYP�
_�[elZYpc�]	XZYb{�ao�VYElZYP]jYPi�_b^`g�ao]	^v[Jg�\�i	[edfYpq	q�aVq�a#r~^`c`ao]jYPi�aVc�df[Jgh]ji�aVdf]s\�i	[Vr~cvYp_!k�g�lZYPi;aVqj�e_b_�YP]ji�^`db^`gZ��[Vij�
_bao]	^v[Jg�\�i	[Vr~cvYp_�w á g�r)[V]	X%_�[elZYpcxzJ|~i�_bq�[o�)YPi�[V\�]	^`_baVc�{�ao�VY�df[Jgh]ji�aVdf]�]j[�_baTòZ^`_b^vnPY�]	XZYp^vi�\�i	[o|~]<k�g�lZYPi
]	XZY�df[Jg�qj]ji�aV^`gh];]	X�ao];]	XZY�df[Jgh]ji�aVdf]s^`g�l�k�dfYpqt{�[Vi	�VYPi�q;]j[�q	kZ\�\~cv�#Yf�)[Vi	]Pz+r)YpdPaVk�qjYb{�[Vi	�VYPi�q�X�ap�VYb\�i�^v�oao]jY
^`gZ��[Vi�_bao]	^v[Jg2aor)[JkZ]�]	XZYp^vi�Yf�)[Vi	]�cvYP�VYpcxz<aVq�{�Ypc`c�aVq�^v]s�Jk�aoi�aVgh]jYPYpqb{�[Vi	�VYPi�q�aor)[R�VY#_baoi	�VYP]¼��lZYP]jYPi�_b^`gZYpl
i	YpqjYPi	�oao]	^v[Jg�kZ]	^`c`^v]��Vw�ì�gZ[V]	XZYPi�df[J_b_�[Jg�]	X�^`gZ��r)YP]�{�YPYpg�r)[V]	X�_�[elZYpc`q�^`q�]	X�ao]Pz�k�g�lZYPi�[V\�]	^`_baVc�df[Jgh]ji�aVdf]Pz
{�[Vi	�VYPi�qs�VYP]s\~aV^`l@a�df[Jg�qj]	aVgh]�cvYP�VYpc<[V��df[J_�\)Ypg�q	ao]	^v[Jg2^vi	i	Ypqj\)Ypdf]	^v�VY�[V�*]	XZYp^vis[JkZ]	df[J_�YVû�^`g�[JkZi�_�[elZYpcxz
a}_b^`g�^`_sk�_�cvYP�VYpc�[V��r~aVqjYE{�ao�VY�^`qsYfòe[V�VYpgZ[Jk�q	cv�2^`_�\)[JqjYpl2{�X�^`cvYVz�^`g �eX�^`_�YPi�aVg�l2�}i�^v�JXh]�äx«oðVðo¬mê�z*^v]
^`q�Ypg�lZ[V�VYpgZ[Jk�q	cv�}lZYPi�^v�VYpl2aVq�a��e^`g�l�[V��qjYP�VYPi�aVg�dfYE\~ap�Vw}��YpaVgh{�X�^`cvYVzF^`g �eX�^`_�YPi�aVg�l@�}i�^v�JXh]�äx«oðVðo¬mê�z
qjYpaoi�d�X�^`q�df[J_�\)YP]	^v]	^v�VY�q	^`g�dfYs^v]�^`q�l�^vi	Ypdf]jYpl�]j[R{�aoi�l�l�^»�)YPi	Ypgh]��e^`g�l�q*[V�)íj[Vr~q�{�X�^`cvY�_bao]	d�X�^`gZ�%[edPdPkZi�q�ao]
i�aVg�lZ[J_0aVg�l�YP�VYPi	�#_bao]	d�X�^`q*q	aV_�Y�Yfòm��aVgh]jYs^`g�[JkZi�_�[elZYpcxw � kZi	]	XZYPi�_�[Vi	YVz)�eX�^`_�YPi�aVg�l��}i�^v�JXh]säx«oðVðo¬mê
YfòZaV_b^`gZYpqs]	XZY%r~^`c`ao]jYPi�aVc�aVqj�e_b_�YP]ji�^`d%^`gZ��[Vi�_bao]	^v[Jg@^`g@]	XZYEqjYpg�qjY%]	X�ao]�[Jg�cv�}|~i�_�dPaVg [Vr~qjYPi	�VY�_bao]	d�Xe�
qj\)YpdP^»|�d�\�i	[el�k�df]	^v�e^v]��Vw��m[Zzh[V\�]	^`_baVcZ{�ao�VY�df[Jgh]ji�aVdf]�q	XZ[Jk�c`l�r)Y�^`g�dfYpgh]	^v�VY�df[J_�\~ao]	^vr~cvY�qj[�]	X�ao]�|~i�_bq�_bap�
i	YP�VYpaVc)[Vr~qjYPi	�VYpl�qj]	ao]jY�]ji�kZ]	XZ�âk�c`cv�VwFW�X�^`q<^`g�dfYpgh]	^v�VYf��df[J_�\~ao]	^vr~^`c`^v]���gZYpdfYpq	q	^v]	ao]jYpq�]	X�ao]*a�df[Jg�qj]	aVgh]�cvYP�VYpc)[V�
qjYP�VYPi�aVg�dfY�\~ap��q	XZ[Jk�c`l�r)Y�\~aV^`l}]j[#{�[Vi	�VYPipz�^`g�lZYP\)Ypg�lZYpgh]�[V�*]	XZYb\�i	[el�k�df]	^v�e^v]���i	YpaVc`^vnpao]	^v[Jg�w%��[R{�YP�VYPipz
�eX�^`_�YPiFaVg�l��}i�^v�JXh]�äx«oðVðo¬mê�lZ[�gZ[V]�^`gh�VYpqj]	^v�Jao]jY�]	XZY*df�edPc`^`dPaVcZ^`_�\~c`^`dPao]	^v[Jg�[V�~]	XZYp^vi�{�ao�VY�df[Jgh]ji�aVdf]Pzm{�X�^`d�X
^`q�[JgZY;[V�F[JkZi�_baV^`g#^`gh]jYPi	Ypqj]Pw
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W�X�^`q�\~ao\)YPi*^`q�[Vi	�JaVg�^vnPYpl#aVq���[Jc`cv[R{�qPw��mYpdf]	^v[Jg#«�lZYpq	dfi�^vr)Ypq�]	XZY�_�[elZYpc�Ypgh�e^vi	[Jg�_�Ypgh]*aVg�l�lZYf|�gZYpq*^v]	q
Ypumk�^`c`^vr�i�^`k�_�w��mYpdf]	^v[Jg"!%lZYPi�^v�VYpqtaEqj]	aVg�l�aoi�l�lZYPr�]tdf[Jgh]	aVdf]�aVq�aVg�[V\�]	^`_baVc+df[Jgh]ji�aVdf]�aVg�l�YfòZaV_b^`gZYpqt^v]	q
df[J_�\~aoi�ao]	^v�VYbqj]	ao]	^`dPqPw á g��mYpdf]	^v[Jg�¬Zz�]	XZY�_�[elZYpc+^`qtdPaVc`^vr�i�ao]jYpl�]j[�]	XZY�l�ao]	aew;�}Y�YfòZaV_b^`gZYs]	XZY�df�edPc`^`dPaVc
\�i	[V\)YPi	]	^vYpq�[V��]	XZY�dPaVc`^vr�i�ao]jYpl�_�[elZYpcxw á g}�mYpdf]	^v[Jg}ñmz�{�Y�^`gh�VYpqj]	^v�Jao]jY�qj[J_�Y�qj[JkZi�dfYpq�[V��{�ao�VY�i�^v�J^`l�^v]��E^`g
]	XZY�_�[elZYpcxw<�mYpdf]	^v[Jg�¯�df[Jg�dPc`k�lZYpq*]	XZY�\~ao\)YPipw

#FÚ%$ D�Ý�&('�)�A+*�à�HJD6A-,.&~A6Ü /
W�X�^`q���i�aV_�YP{�[Vi	� ^`q�a}�oaoi�^`ao]	^v[Jg [V�t]	XZY���[Vi	]jYpg�qjYpg�aVg�l è<^`q	q	aoi�^`lZYpq�qj]j[ed�X�aVqj]	^`d�_bao]	d�X�^`gZ�@_�[elZYpc

äâ��[Vi	]jYpg�qjYpg�aVg�lEè<^`q	q	aoi�^`lZYpqPz~®pæVæT¬Zz~è<^`q	q	aoi�^`lZYpqPze«oðVðVðhê�w���[R{�YP�VYPipz�[Jg�dfYt{�[Vi	�VYPi�aVg�l�|~i�_bq<aoi	Y�_bao]	d�XZYpl
i�aVg�lZ[J_bcv�Vzo]	XZYP�slZ[�gZ[V]Fr~aoi	�JaV^`g�YpaVd�X�[V]	XZYPipûma�{�ao�VY�df[Jgh]ji�aVdf]�^`q+[o�)YPi	Ypl�rm��]	XZY�\�i	[o|~]¼��_baTòZ^`_b^vnp^`gZ�*|~i�_
aVg�l�{�[Vi	�VYPi�q�r)YpX�ap�VY�df[J_�\)YP]	^v]	^v�VYpcv��k�g�lZYPi�]	XZYs�J^v�VYpg�{�ao�VY�df[Jgh]ji�aVdf]PwsW�X�^`q�df[Jgh]ji�aVdf]�aoi	i�aVgZ�VYp_�Ypgh]�^`q
aVg�ao\�\�i	[pòZ^`_bao]	^v[Jg%]j[�]	XZY;dPaVqjY�{�XZYpg%{�[Vi	�VYPi�q�X�ap�VY;gZ[�[Vi��VYPi	��{�Ypao�%r~aoi	�JaV^`g�^`gZ�s\)[R{�YPi�aVq�dPaVc`^vr�i�ao]jYpl
^`g ��ao�VYplZ[Vi�g(aVg�l���aVgZ[R�eqj�e^`^�äx«oðVðJéJê�w W�XZYPi	Y�YfòZ^`qj]	q%^`gZ��[Vi�_bao]	^v[Jg aVqj�e_b_�YP]ji	� \�i	[Vr~cvYp_�û�]	X�ao]E^`qPz�a
{�[Vi	�VYPip� q�Yf�)[Vi	]*cvYP�VYpc�aT�)Ypdf]	^`gZ�s[JkZ]j\~kZ]�^`q<�egZ[R{�g�[Jg�cv��]j[�]	XZY�{�[Vi	�VYPipzZqj[s]	X�ao]�]	XZY�|~i�_÷dPaVg�gZ[V]�[Vr~qjYPi	�VY
^v]�l�^vi	Ypdf]	cv�Vzer~kZ]�dPaVg#[Vr~qjYPi	�VY�[Jg�cv�%Yfòm��\)[Jqj]*�Vi	[Jq	q�[JkZ]j\~kZ]*i	Yfã~Ypdf]	^`gZ��]	XZY�íj[J^`gh]*Yf�)Ypdf]�[V�Fr)[V]	X�a�i	YpaVc`^vnPYpl
Yf�)[Vi	]�aVg�l�aVg#k�gZ[Vr~qjYPi	�VYpl#^`l�^v[Jqj�eg�dfi�ao]	^`d�\�i	[el�k�df]	^v�e^v]��Vw�W�X�^`q*^`gZ��[Vi�_bao]	^v[Jg�aVqj�e_b_�YP]ji	�E��[Vi�dfYpq*|~i�_bq�]j[
^`g�l�k�dfY�lZYpq	^vi�aor~cvY�Yf�)[Vi	]	q���i	[J_ë]	XZY;{�[Vi	�VYPi�rm�ElZYpq	^v�Jg�^`gZ��aVg�[V\�]	^`_baVc�c`aor)[Vi�df[Jgh]ji�aVdf]Pw

021435176 §�Q98@NbS ª �;: � Q=< � QTN
á g ]	XZY�_�[elZYpc�Ypdf[JgZ[J_��Vz�]	XZYPi	Y�aoi	Y�a2df[Jgh]	^`gmk�k�_ [V�;i�^`qj�h��gZYpkZ]ji�aVcxz*^`ge|�g�^v]jYpcv�2c`^v�VYpl {�[Vi	�VYPi�qEaVg�l

|~i�_bqPzZYpaVd�X�{�^v]	X�k�g�^v]*_baVq	qPw�ì�c`c�ao�VYpgh]	q�l�^`q	df[Jk�gh]*�âkZ]	kZi	Y�\~ap�V[o��q�ao]�]	XZY;i�ao]jY�ð?>A@B>ô®ow � ^vi�_bq�X�ap�VY
df[Jg�qj]	aVgh]*i	YP]	kZi�g�q<]j[bq	dPaVcvY�]jYpd�X�gZ[Jcv[V�V�E^`gEc`aor)[Vi�aVq*^`g�]	XZY�qj]	aVg�l�aoi�lE_�[elZYpcxwF��YPi	YVzZ]	XZY�_baV^`g%l�^»�)YPi	Ypg�dfY
^`qt]	X�ao];_baoi	�J^`g�aVcF\�i	[el�k�df]	^v�e^v]���lZYP\)Ypg�l�qtaVc`qj[�[Jg�]	XZY�cvYP�VYpcF[V��aE{�[Vi	�VYPip� q;Yf�)[Vi	]Pw%õ�i	[Jq	q�\�i	[el�k�df]	^v�e^v]��
äDC�ê�^`q*a��âk�g�df]	^v[JgE[V��a�qj]j[ed�X�aVqj]	^`d;\�i	[el�k�df]	^v�e^v]���q	XZ[ed	��aVg�l�a�{�[Vi	�VYPip� q�Yf�)[Vi	]�cvYP�VYpcxw

C�ä4E	FHG(F�I�ê-JLK�ä4ETêNMOG�I äx«mw`®Rê

{�XZYPi	Y�K�ä4ETê�^`q6aVgs^`g�dfi	YpaVq	^`gZ�ZzTdf[Jg�dPap�VY��âk�g�df]	^v[Jg�[V�ZYf�)[Vi	]FcvYP�VYpcPE�aVg�lQG~z9I�aoi	Y�aVg�ao�V�Vi	YP�Jao]jY*\�i	[el�k�df]	^v�e^v]��
q	XZ[ed	��aVg�l�aVg�^`l�^v[Jqj�eg�dfi�ao]	^`d�ä íj[VrZ��qj\)YpdP^»|�dRê�q	XZ[ed	�EYpaVd�X�w
W�XZY�ao�V�Vi	YP�Jao]jYsq	XZ[ed	����[Jc`cv[R{�q*a�qj]	ao]	^v[Jg�aoi	�E��aoi	�V[R��è�i	[edfYpq	q*aVg�l%]	XZY;^`l�^v[Jqj�eg�dfi�ao]	^`d�q	XZ[ed	�eq*aoi	Y;aVg

^xw ^xw l�w�i�aVg�lZ[J_ \�i	[edfYpq	qPw�W6[%r)Ysdf[Jg�dfi	YP]jYVz)]	XZYscv[V�Jaoi�^v]	X�_0[V�-GE��[Jc`cv[R{�q�aVg�ì�¡sä¼®Rê*\�i	[edfYpq	q�{�^v]	X�gZ[Vi�_baVc
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^`g�gZ[R�oao]	^v[Jg�w
cv[V��G�R�J ä¼®%SUTPVTê W�XZYPG[M\TPV6cv[V��G�R�] î M_^ V R äx«mw «Jê

{�XZYPi	Y�^ V Ra`cb äâðdFHe V ê�w�W�X�^`q�\�i	[edfYpq	q�ao\�\�i	[pòZ^`_bao]jYpq<]	XZY�df[Jg�l�^v]	^v[Jg�aVc�l�^`qj]ji�^vr~kZ]	^v[Jgs[V�+G�f��J^v�VYpggG~zm{�X�^`d�X
^`q�lZYpgZ[V]jYpl�rm�ih�ä�G f�j GZê�w�I�^`q�aVg�^xw ^xw l�w�cv[V�o��gZ[Vi�_baVc6i�aVg�lZ[J_ �oaoi�^`aor~cvYVw�cv[V�-I(R�`kb äDlNmPFHe m ênFporqÄw�s äDI(R²ê
^`q*abdPk�_sk�c`ao]	^v�VY;l�^`qj]ji�^vr~kZ]	^v[Jg��âk�g�df]	^v[JgE[V��q	XZ[ed	�gI(Rjw
ì _bao]	d�XZYpl�|~i�_ [V\)YPi�ao]jYpq�\�i	[el�k�df]	^v[Jg�aVg�l�\~ap�eqta%df[Jgh]ji�aVdf]t{�ao�VY�r~aVqjYpl�[Jg�[Vr~qjYPi	�VYpl��Vi	[Jq	q�\�i	[o�

l�k�df]	^v�e^v]��VwEW�XZYpg�z+{�[Vi	�VYPi�q�aoi	Y�Yfòe[V�VYpgZ[Jk�q	cv��qjYP\~aoi�ao]jYpl@��i	[J_!]	XZY�_bao]	d�X ao]sa�df[Jg�qj]	aVgh]si�ao]jYuthwEW�XZY
[V\)YPi�ao]	^`gZ��|~i�_�� q��oaVc`kZY;ao]�]	XZY;Ypg�lE[V��dPkZi	i	Ypgh]*\)YPi�^v[elE^`q*�J^v�VYpg�rm�Vz

v ä�G(F�I�ê-J.C�ä4E	FHG(F�I�êaSUw�äDC�ä4E	FHG(F�I�êjê�M\@�ä¼®%S\tVêyx V f x m f v ä�G f F�I f ê{z�s äDI f ê{z�h�ä�G f j GZê äx«mw !Jê
{�XZYPi	Yuw�äDC�ês^`q�a}df[Jgh]ji�aVdf]b{�ao�VY�lZYP\)Ypg�l�^`gZ��[Jg �Vi	[Jq	q�\�i	[el�k�df]	^v�e^v]��UC�w\s äDI f êsaVg�l_h�ä�G f�j GZêsaoi	Y#dPke�
_sk�c`ao]	^v�VYsl�^`qj]ji�^vr~kZ]	^v[JgE�âk�g�df]	^v[Jg�q�[V��^`l�^v[Jqj�eg�dfi�ao]	^`d;q	XZ[ed	�iI}aVg�l�ao�V�Vi	YP�Jao]jY�q	XZ[ed	�|G~z)df[Jg�l�^v]	^v[Jg�aVc4[Jg�a
\�i	YP�e^v[Jk�q�cvYP�VYpc�[V�+]	XZY;q	XZ[ed	��w<W6[bX�^vi	Yta�{�[Vi	�VYPipz�a�|~i�_ø_sk�qj]�_baV^`gh]	aV^`g�aVgE[V\)Ypg��oaVdPaVg�df��ao]�ã~[R{ôdf[Jqj]

} w�ì�g�[V\)Ypg��oaVdPaVg�df��^`qt_bao]	d�XZYpl}]j[�aEqjYpaoi�d�X�^`gZ�%{�[Vi	�VYPi�{�^v]	X�a%\�i	[Vr~aor~^`c`^v]���~Zä��hê�lZYP\)Ypg�l�^`gZ�b[Jg�]	XZY
�oaVdPaVg�df�h��k�gZYp_�\~cv[R�e_�Ypgh]�i�ao]jY��	R[J����� � w � i	YPY�Ypgh]ji	�@lZi�^v�VYpqs]	XZY%Yfòe\)Ypdf]jYpl \�i	YpqjYpgh]��oaVc`kZY%[V��aVg [V\)Ypg
�oaVdPaVg�df��ä���ê�]j[bnPYPi	[Zw

} J.@+~Zä��mê x V f x m f v ä�G f F�I f ê{z�s äDI f ê{z�h�ä�G f j GZê äx«mw ¬mê

y�g�c`^v�VY�^`g�]	XZY�qj]	aVg�l�aoi�l���i�aV_�YP{�[Vi	��zma;{�[Vi	�VYPip� q�kZ]	^`c`^v]��Q�2�ëi	Ypc`^vYpq�gZ[V]<[Jg�cv�s[Jgb]	XZY�df[J_�\)Ypg�q	ao]	^v[Jg���i	[J_
{�[Vi	�gw�äDC�ê�r~kZ]�aVc`qj[�[Jg�]	XZY;Yf�)[Vi	]�cvYP�VYpc+E�XZY�YfòeYPi	]	q�^`gE\�i	[el�k�df]	^v[Jg�w

� � äDw�äDC�ä4E	FHG(F�I�êjênFnETê�J.w�äDC�ä4E	FHG(F�I�êjê�SB��ä4ETê äx«mw ñJê

{�XZYPi	Y�]	XZY<l�^`q	kZ]	^`c`^v]����âk�g�df]	^v[JgQ�Fä4ETê�q	ao]	^`q¼|~Ypq�� f ä4ETê�� ðdFa� f f ä4ETê�� ðew+�}[Vi	�VYPi�qFdPaVg;Yp^v]	XZYPi6r)Y<k�gZYp_�\~cv[R�VYpl
[Vi�Yp_�\~cv[R�VYpl�w�ì�g�k�gZYp_�\~cv[R�VYplb{�[Vi	�VYPi��VYP]	q<ã~[R{(kZ]	^`c`^v]�������i	[J_÷gZ[Jge��_baoi	�VYP]�aVdf]	^v�e^v]��baVg�l�qjYpaoi�d�XZYpq<��[Vi
a�íj[Vr4w�ì qjYpaoi�d�X�^`gZ�%{�[Vi	�VYPi�^`q�_bao]	d�XZYpl�]j[�aVg�[V\)Ypg��oaVdPaVg�df��{�^v]	X�a�\�i	[Vr~aor~^`c`^v]����Fä��hê�w�W�XZY��oaVc`kZYs[V�
]	XZY�k�gZYp_�\~cv[R�VYplE{�[Vi	�VYPi�ä��;ê�^`gE]	XZY�dPkZi	i	Ypgh]*\)YPi�^v[elE^`q��J^v�VYpg#rm�Vz

��ä�GZê�Jc��MB@�� �Fä��hê x V f x m fd� ä�G f F�I f ê{z�s äDI f ê{z�h�ä�G f j GZêNMùä¼®%S��Fä��hêjê x V f ��ä�G f ê{z�h�ä�G f j GZê�� äx«mw ¯Jê
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W�XZY��oaVc`kZY�[V�+]	XZY;Yp_�\~cv[R�VYpl�{�[Vi	�VYPi�ä � ê�^`gE]	XZY;dPkZi	i	Ypgh]�\)YPi�^v[elE^`q�]	XZYpg�z
� ä�G(F�I�ê�J.w�äDC�ä4E	FHG(F�I�êjê7S\�Fä4ETêNM\@��vä¼®pS\toê x V f x m fd� ä�G f F�I f ê{z�s äDI f ê{z�h�ä�G f j GZêNM_t x V f ��ä�G f ê{z�h�ä�G f j GZê��äx«mw �Vê
õt^v�VYpg�ab{�ao�VY�df[Jgh]ji�aVdf]Pz�ì�g#[V\)YPi�ao]	^`gZ�b{�[Vi	�VYPitd�XZ[m[JqjYpq�aVg�Yf�)[Vi	]�cvYP�VYpc4]	X�ao]�_baTòZ^`_b^vnPYpq�X�^`q*Yfòe\)Ypdf]jYpl
kZ]	^`c`^v]��%^`gEYpaVd�X#\)YPi�^v[el�w

021�021a� S�UJS ª U �5�-�#ª6� 8B�F¦ �m� 8 �eª ObS ª �c�úSZORU9�+§ ª+� O � U9� ª6� ¦ �(���
ì _bao]	d�X�^`gZ�}]jYpd�X�gZ[Jcv[V�V� [V��]	X�^`q�Ypdf[JgZ[J_�� ^`q�aVq���[Jc`cv[R{�qPw2�(XZYpg ]	XZY�]j[V]	aVc�gmk�_�r)YPi�[V�tk�gZYp_�\~cv[R�VYpl
{�[Vi	�VYPi�qtaVg�l��oaVdPaVg�dP^vYpqt^`q��(R�aVg�l|�9Rjz)]	XZYsgmk�_�r)YPi�[V�<gZYP{�_bao]	d�XZYpq���R�^`q�ab|~i�qj]¼��[Vi�lZYPitXZ[J_�[V�VYpgZYP[Jk�q
�âk�g�df]	^v[JgE[V�a�(R�aVg�lu�9R�aVq���[Jc`cv[R{�q��

��R�äD�(F���ê�JA���P�R � î ] �R äx«mw éJê

{�XZYPi	Yu úlZYpgZ[V]jYpq�]	XZYEYpc`aVqj]	^`dP^v]��@[V��]	XZY�gmk�_�r)YPis[V��]	XZY�_bao]	d�XZYpl ]j[��oaVdPaVg�df� aVg�l\� ^`q�a}_bao]	d�X�^`gZ�
Y�¡%dP^vYpg�df�%\~aoi�aV_�YP]jYPipw�W�XZY�|~i�_�� q*\�i	[Vr~aor~^`c`^v]��b[V�6|�c`c`^`gZ��a��oaVdPaVg�df�i~Zä��9R²ê�^`qPz

~Zä��9R²ê�J ��R�9R JA�-� � ] îR äx«mw æJê

]	XZY;{�[Vi	�VYPip� q�\�i	[Vr~aor~^`c`^v]��b[V�6|�g�l�^`gZ��a�íj[Vr?�Fä��9R²ê�^`q*Yfòe\�i	Ypq	qjYpl#aVqPz
�Fä��9R²ê�J ��R�(R JA�-� �R äx«mw`®Pðhê

{�XZYPi	Y[�	R�J ���� � w�ìú��i�aVdf]	^v[Jg¢ts[V�F{�[Vi	�VYPi�q�qjYP\~aoi�ao]jY���i	[J_ë]	XZYp^viFíj[Vr~q�Yfòe[V�VYpgZ[Jk�q	cv�EYpaVd�X�\)YPi�^v[el�w á g�]	X�^`q
Ypdf[JgZ[J_��Vz~Ypg�lZ[V�VYpgZ[Jk�q�qjYP\~aoi�ao]	^v[Jg#lZ[mYpq*gZ[V]�[edPdPkZi*r)YpdPaVk�qjY�\�i	[el�k�df]	^v�e^v]���^`q*k�gZ�egZ[R{�gEr)YP��[Vi	Yt\�i	[el�k�dÄ�
]	^v[Jg�lZYpdP^`q	^v[Jg�^`q�_baVlZYVzJ]	Xmk�q�a�|~i�_ _bao�VYpq<a;qjYP\~aoi�ao]	^v[Jg�lZYpdP^`q	^v[Jg�r~aVqjYpl�[Jg�Yfòe\)Ypdf]jYplb\�i	[el�k�df]	^v�e^v]��VzJgZ[V]
asi	YpaVc`^vnPYpl%[JgZYVze{�X�^`d�X%^`_�\~c`^vYpq<qjYP\~aoi�ao]	^v[JgEgZYP�VYPi*[edPdPkZi�q�k�g�cvYpq	q<]	XZYtYfòe\)Ypdf]jYplEi	Ypgh]���i	[J_'\�i	[el�k�df]	^v[Jg%^`q
r)Ypcv[R{ nPYPi	[Zz�{�X�^`d�X�^`q�a�]ji�^v�e^`aVc�dPaVqjYVw

� ^`g�aVc`cv�VzZk�gZYp_�\~cv[R�e_�Ypgh]*YP�V[Jcv�VYpq���[Jc`cv[R{�^`gZ��]	XZY�c`ap{ [V�F_�[V]	^v[Jg#r)Ypcv[R{;w
�(R�£ î JLteä¼®%SU�(R²ê+S��Fä��9R²ê��(R äx«mw`®V®Rê
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021¥¤�17¦ ª+§�� Q98@SZOT§ ��ªc¨ ORQ9©6UVO=©6Q �
W�XZY�^`gZ��[Vi�_bao]	^v[Jg�qj]ji�k�df]	kZi	Y�[V��]	X�^`q�_�[elZYpc+^`q�l�^»�)YPi	Ypgh]���i	[J_ ]	X�ao]t[V��]	XZY�qj]	aVg�l�aoi�l�_�[elZYpc+_baV^`g�cv�

^`g�]	X�ao]�|~i�_bq<q	XZ[Jk�c`l%lZYpdP^`lZY�{�XZYP]	XZYPi�]j[�\�i	[el�k�dfY�[Vi*gZ[V]�aVg�lEXZ[R{(]j[�aVc`cv[edPao]jY�[JkZ]	df[J_�Y�Yfòm��aVgh]jYÄ�(^xw YVwvz
{�^v]	XZ[JkZ]�[Vr~qjYPi	�e^`gZ��]	XZYFíj[VrZ��qj\)YpdP^»|�d�\�i	[el�k�df]	^v�e^v]��saVg�l�{�[Vi	�VYPip� q<Yf�)[Vi	]�cvYP�VYpcxw�ó�[V]jY�]	X�ao]<{�[Vi	�VYPi�dPaVg�gZ[V]
[Vr~qjYPi	�VY�aVg%íj[VrZ��qj\)YpdP^»|�d�q	XZ[ed	�¢I6z4Yp^v]	XZYPipwg��{�^`gZ�%]j[�a�{�[Vi	�VYPip� q�\�i�^v�oao]jYb^`gZ��[Vi�_bao]	^v[Jg�aor)[JkZ];X�^`qt[R{�g
Yf�)[Vi	]bcvYP�VYpcxz<a�]��m\~^`dPaVc�_�[Vi�aVc*X�aonpaoi�l2\�i	[Vr~cvYp_ aoi�^`qjYpqPw�W�XZYE]	^`_b^`gZ��[V��]	XZYEYP�VYpgh]b^`q�q	k�_b_baoi�^vnPYpl aVq
��[Jc`cv[R{�qPw

ª ì��V�Vi	YP�Jao]jYs\�i	[el�k�df]	^v�e^v]��gG%^`q*i	YpaVc`^vnPYpl�aVg�l#df[J_b_�[Jg�cv�%[Vr~qjYPi	�VYpl�w
ª a2|~i�_8aVg�l(a2{�[Vi	�VYPi�gZYP�V[V]	^`ao]jY@a gZYP{!c`aor)[ViEdf[Jgh]ji�aVdf]2ä�{�XZYpgùgZYP�V[V]	^`ao]	^v[Jg�q�aoi	Y�r�i	[V�VYpg([o�Fz
]	XZYE|~i�_ aVg�l ]	XZY�{�[Vi	�VYPi�dPaVg d�XZ[m[JqjY#{�XZYP]	XZYPi�]j[@lZYpqj]ji	[R� a�íj[Vr [Vib]j[@c`ap�2[o� ä��VYP]�c`aV^`l2[o��ê
]jYp_�\)[Vi�aoi�^`cv��ê�w

ª õt^v�VYpg#]	XZY�{�ao�VYsq	d�XZYp_�YVz~a�{�[Vi	�VYPi�qjYP]�X�^`q�Yf�)[Vi	]�cvYP�VYpc�]	X�ao]�_baTòZ^`_b^vnPYpq*X�^`q�Yfòe\)Ypdf]jYpl�kZ]	^`c`^v]��Vw
ª è�i	[el�k�df]	^v[Jg�^`q*dPaoi	i�^vYpl�[JkZ]Pw
ª õ�i	[Jq	q�[JkZ]j\~kZ]%CE^`q�[Vr~qjYPi	�VYpl�z~aVg�l�[JkZ]	df[J_�Y�^`q�aVc`cv[edPao]jYpl�rm�%]	XZY;\�i	YplZYP]jYPi�_b^`gZYplE{�ao�VY;i�k�cvYVw
ª y�g�lZYPi�]	XZY;d�XZ[JqjYpg�cvYP�VYpc�[V�F�oaVdPaVg�df�Vz�gZYP{ô_bao]	d�XZYpq�aVg�l�Yfòe[V�VYpgZ[Jk�q�qjYP\~aoi�ao]	^v[Jg�q*[edPdPkZipw
y�g�lZYPi�]	X�^`q�^`gZ��[Vi�_bao]	^v[Jg�qj]ji�k�df]	kZi	YVzZ|~i�_bq*dPaVg�gZ[V]�[Vr~qjYPi	�VY;]	XZY;{�[Vi	�VYPip� q�Yf�)[Vi	]�cvYP�VYpc�YP�VYpg�Yfò�\)[Jqj]Pz

r)YpdPaVk�qjYEaVc`c�]	X�ao]s|~i�_bq;[Vr~qjYPi	�VY�aoi	YEa��Vi	[Jq	qs\�i	[el�k�df]	^v�e^v]��«C�k�g�lZYPisa��J^v�VYpg ao�V�Vi	YP�Jao]jY#\�i	[el�k�df]	^v�e^v]��
G~w�W�Xmk�qPz�^v]tYfòZdPc`k�lZYpqtaVgh��\)[Jq	q	^vr~^`c`^v]��E[V�<\~k�g�^`q	X�^`gZ��{�[Vi	�VYPi�q�[Vit|~i�^`gZ��]	XZYp_ ��[Vit]	XZYp^vi�q	X�^vi	�e^`gZ�Zw�ì�c`qj[
gZ[V]jY�]	X�ao]<{�XZYpg�gZYP�V[V]	^`ao]	^v[Jg�r)YP]�{�YPYpgb|~i�_ aVg�lb{�[Vi	�VYPi��âaV^`c`qPzJ]	XZYP�bdPaVg%d�XZ[m[JqjY�]jYp_�\)[Vi�aoi	��c`ap�V[o��aVq�aVg
��YpaVq	^vr~cvYs[V\�]	^v[Jg�z)YP�VYpg}]	XZ[JkZ�JX}^v]tgZYP�VYPi�X�ao\�\)Ypg�q�^`g�]	XZY�Ypumk�^`c`^vr�i�^`k�_�w�W�XZY�ap�oaV^`c`aor~^`c`^v]���[V�<]jYp_�\)[Vi�aoi	�
c`ap�V[o�(aT�)Ypdf]	q�]	XZYE[JkZ]	q	^`lZY%[V\�]	^v[Jg2[V��{�[Vi	�VYPi�q�aVg�l@|~i�_bqsaVg�l�z�df[Jg�qjYpumkZYpgh]	cv�Vz<_bap�2d�X�aVgZ�VY�]	XZYE{�ao�VY
lZ�eg�aV_b^`dPq*q	^v�Jg�^»|�dPaVgh]	cv�Vw

021­¬N1�® ��ª ORQTS�UVO=©6S~¦ ¤�ªr¯ §�Q ��ª 8 �eª O
W�XZY�[V\�]	^`_baVc~df[Jgh]ji�aVdf]�\�i	[Vr~cvYp_ r)YP]�{�YPYpg%\�i�^`g�dP^v\~aVcZaVg�l�ao�VYpgh]*k�g�lZYPi<_�[Vi�aVc�X�aonpaoi�l�X�aVq<r)YPYpg��VYPi	�

]ji�aVl�^v]	^v[Jg�aVc)^`q	q	kZYVw á g%]	XZY�dPaVqjY;[V�6i�^`qj�h��gZYpkZ]ji�aVc�ao�VYpgh]	q�{�^v]	XZ[JkZ]�c`^`_b^v]jYpl%c`^`aor~^`c`^v]��Vzm^v]�^`q�{�Ypc`c��egZ[R{�g%]	X�ao]
a%\�i�^`g�dP^v\~aVc4dPaVg�^`g�l�k�dfYsa�|~i�qj]¼��r)Ypqj]�Yf�)[Vi	];cvYP�VYpc¥°;{�^v]	X#|�òeYpl�i	Ypgh]tdf[Jgh]ji�aVdf]Pz6{�XZYPi	Ys]	XZYsYpgh]	^vi	Ys[JkZ]j\~kZ]

±³² ¿ ¹�½â³xÒ��V¸¼½â³6¸{´J¾�¹x³6Á ¸¼Ðf¸¼ÁmÓR¸¼¶T¾�³�¸¼½�³�´T¸F¾ÄËR³�¿ Ã�µ�ÁhÁ ¸¼Ðf¸¼ÁJÕ4´T¸¼¶�³�´T¸²¹�¸�¿ ½4¶T¾�Ã*¾�¹�µ�ÁJ´oµ�ÿjµ	¹�Ó�ËR¹�¾
�TÁ ¸¼ÃtÅ

80

Park, K. (2011)/JETEM 22(1)/73-108



_b^`gmk�qba}|�òeYpl i	Ypgh]E^`q��J^v�VYpg ]j[ aVg ao�VYpgh]�äâ��aoi	i�^`q�aVg�l ¡�ap�e^v��z;®pæ �oæJê�wú��[R{�YP�VYPipz�^v�tYp^v]	XZYPi%ao�VYpgh]P� q
{�YpaVcv]	X df[Jg�qj]ji�aV^`gh]�^`qsr~^`g�l�^`gZ�#[Vi�X�^`q�c`^`aor~^`c`^v]��}^`q�c`^`_b^v]jYpl���[Vibqj[J_�YEi	YpaVqj[Jg�z�a�|�òeYpl2i	Ypgh]�df[Jgh]ji�aVdf]�^`q
gZ[V]���YpaVq	^vr~cvYVw�W�X�^`q��e^`g�l�[V�+df[Jgh]ji�aVdf]�aoi	i�aVgZ�VYp_�Ypgh]*{�aVq�|~i�qj]*^`gh�VYpqj]	^v�Jao]jYplErm� á g�gZYpq�ä¼®pæVæoðhê�z~]	XZ[JkZ�JX�XZY
��[edPk�qjYpq�[Jgb|�g�aVg�dP^`aVc�df[Jgh]ji�aVdf]	q�r)YP]�{�YPYpg%^`gh�VYpqj]j[Vi�q�aVg�lbYpgh]ji	YP\�i	YpgZYpkZi�q�{�XZYpg�]	XZY�c`^`aor~^`c`^v]	^vYpq+[V��r)[V]	X�aoi	Y
c`^`_b^v]jYpl�w6��Y�q	XZ[R{�Ypl�]	X�ao]�a�qj]	aVg�l�aoi�l�lZYPr�]�df[Jgh]ji�aVdf]<Yp_�YPi	�VYpq�aVq�[V\�]	^`_baVc ��YP�VYpg�^v�~qjYpdf[Jg�le��r)Ypqj]²��{�XZYpg
Ypgh]ji	YP\�i	YpgZYpkZi�qtX�ap�VY�\�i�^v�oao]jY�^`gZ��[Vi�_bao]	^v[Jg�aor)[JkZ]�]	XZYp^vit[R{�g�Yf�)[Vi	]�d�XZ[J^`dfYpqPw�õtaVcvY�aVg�l���Ypc`cv{�^v��ä¼®pæVéVñJê
aVc`qj[�q	XZ[R{�Ypl@]	X�ao]�]	XZYb[V\�]	^`_baVc�dfi	Ypl�^v]�df[Jgh]ji�aVdf]�]	ao�VYpq�]	XZY���[Vi�_![V�*a�qj]	aVg�l�aoi�l�lZYPr�]�df[Jgh]ji�aVdf]�k�g�lZYPi
]	XZY�df[Jqj]	cv�Eqj]	ao]jY��VYPi�^»|�dPao]	^v[Jgm��{�XZYPi	Y�dfi	Ypl�^v]j[Vi�dPaVg#[Vr~qjYPi	�VY;]	XZY;qj]	ao]jY�[Jg�cv�%rm�%\~ap�e^`gZ�bqj[J_�Y�df[Jqj]	qPw
W�XZY�[V\�]	^`_baVc�{�ao�VY%df[Jgh]ji�aVdf]sXZYPi	Y�^`q�a#c`aor)[Vij��_baoi	�VYP];�VYPi�q	^v[Jg}[V� á g�gZYpqP��|�g�aVg�dP^`aVc�df[Jgh]ji�aVdf]	qPwE�<ge�

]ji	YP\�i	YpgZYpkZi�q�aVg�l�^`gh�VYpqj]j[Vi�qE^`g X�^`q�_�[elZYpc�df[Vi	i	Ypqj\)[Jg�l ]j[2{�[Vi	�VYPi�qEaVg�l |~i�_bq�^`g ]	X�^`q�_�[elZYpcxwôì�qEa
Ypgh]ji	YP\�i	YpgZYpkZi�X�aVq*\�i�^v�oao]jY�^`gZ��[Vi�_bao]	^v[Jg�aor)[JkZ]*]	XZY�qj]	ao]jYVz~[Jg�cv��{�[Vi	�VYPi�q�dPaVg#[Vr~qjYPi	�VY�]	XZYp^vi�Yf�)[Vi	]�cvYP�VYpcxû
|~i�_bqsdPaVg�gZ[V]Pw��(X�^`cvY%^v]�^`q�a�Ypgh]ji	YP\�i	YpgZYpkZi�{�XZ[�d�XZ[m[JqjYpq�a�df[Jgh]ji�aVdf]b^`g á g�gZYpqRä¼®pæVæoðhêsaVg�l õtaVcvY�aVg�l
��Ypc`cv{�^v��ä¼®pæVéVñJê�z6|~i�_bq�lZYpq	^v�Jg�aVg�l�[o�)YPi�]	XZY�{�ao�VYbdf[Jgh]ji�aVdf];]j[�{�[Vi	�VYPipz4XZYPi	YVw�ì�q�^`gh�VYpqj]j[Vi�q�aoi	Y�df[J_��
\)YP]	^v]	^v�VY�^`g�]	XZY�dPao\~^v]	aVcF_baoi	�VYP]�^`g�]	XZYp^vi�_�[elZYpcxz)XZYPi	Ys{�[Vi	�VYPi�q�aoi	Y�df[J_�\)YP]	^v]	^v�VY�^`g�]	XZY�c`aor)[Vit_baoi	�VYP]Pû
^xw YVwvzea;{�[Vi	�VYPi�\~aoi	]	^`dP^v\~ao]jYpq<^`gb\�i	[el�k�df]	^v[JgbaVq�cv[JgZ��aVq�X�^`q�i	YpqjYPi	�oao]	^v[Jgb{�ao�VY�^`q��Jk�aoi�aVgh]jYPYpl�w��(XZYP]	XZYPi�^v]
^`q�gZYP{�cv�%_bao]	d�XZYpl#[Vi�[JgZ�V[J^`gZ�Zz�{�[Vi	�VYPi�q�aVg�lE|~i�_bq�i	YpgZYP�V[V]	^`ao]jY�YpaVd�X�[V]	XZYPi�YP�VYPi	�E]	^`_�Y�\)YPi�^v[el�w����VYPi	�
\)YPi�^v[el�z�|~i�_bq�]ji	��]j[�lZYpq	^v�Jg�a#{�ao�VYEdf[Jgh]ji�aVdf]�qj[�aVq;]j[�^`g�l�k�dfY�[V\�]	^`_baVc�Yf�)[Vi	]���[Vis_baTòZ^`_b^vnp^`gZ��]	XZYp^vi
\�i	[o|~]Pw�õt^v�VYpg�]	XZYs[o�)YPi	Ypl�{�ao�VY�df[Jgh]ji�aVdf]Pz�{�[Vi	�VYPi�qtqjYP]t]	XZYp^vi�Yf�)[Vi	]�cvYP�VYpc6]j[�_baTòZ^`_b^vnPY�]	XZYp^vi�kZ]	^`c`^v]	^vYpqPw
W�XZYt|~i�_�� q�[V\�]	^`_baVc�df[Jgh]ji�aVdf]�\�i	[Vr~cvYp_ë^`q�Yfòe\�i	Ypq	qjYpl#aVqPz

µ G�I(¶+· ¸�¹�º »2¼ ¸�½ äDC�ê{zd¾bäDC j ETê äx«mw`®p«Jê

¿ À q À ¼ ¸ w�äDC�ê{zd¾bäDC j ETêaS\�Fä4ETê�Á;w�Â0ä�h À Ã�À ê
¼ ¸ w�äDC�ê�Y » äDC j ETê{z C?S\� f ä4ETê-J(ð�ä�Ä À Ã�À ê

wÆÅ;w�äDC�ê�Å;CrF�Ç C ä�È�É���É�q�EÊzgÈ�É�GdËnÉ�WDÉ�q{C�ê
½ äDC[M_^Äê�Á ½ äDC�ênF�Ç	CrF�Ç�^%� ð�ä µ X=ÌNX=q³X=Ì+E Ã X=Ì ¿ q{Í	G�É�Ì�q	ê

{�XZYPi	YÎw�Â�^`qt]	XZY�i	YpqjYPi	�oao]	^v[Jg�kZ]	^`c`^v]��#[V��]	XZY�{�[Vi	�VYPi¼��{�X�^`d�X}^`qtYpg�lZ[V�VYpgZ[Jk�q	cv��lZYP]jYPi�_b^`gZYplm�(aVg�l wø^`q
]	XZY�r~aVqjY�{�ao�VYs|~i�_0q	XZ[Jk�c`l#�Jk�aoi�aVgh]jYPY�ao]�]	XZYs_b^`g�^`_sk�_�w���YPi	YVzN¾bäDC j ETê*^`q�a%dPk�_sk�c`ao]	^v�VYsl�^`qj]ji�^vr~kZ]	^v[Jg
�âk�g�df]	^v[Jgs[V�~�Vi	[Jq	q�\�i	[el�k�df]	^v�e^v]��ÏCsdf[Jg�l�^v]	^v[JgZYpls[Jg�Yf�)[Vi	]�aVg�l�Y)äDC j ETêF^`qF^v]	q�lZYpg�q	^v]��Vw ½ äDC�ê+^`q6|~i�_�� q+\�i	[o|~]Pz
½ äDC�ê�J.C�SÐw�äDC�ê�w�äâè+w  �w ê�aVg�l�ä á w  �w êFlZYpgZ[V]jY�]	XZY�\~aoi	]	^`dP^v\~ao]	^v[Jg�df[Jg�qj]ji�aV^`gh]�aVg�lb^`g�dfYpgh]	^v�VY�df[J_�\~ao]	^vr~^`c`^v]��
df[Jg�qj]ji�aV^`gh]Pw ó�[V]jY#]	X�ao]�{�[Vi	�VYPip� q�_baTòZ^`_b^vnpao]	^v[Jg ^`q�^`g�df[Vi	\)[Vi�ao]jYpl ^`gh]j[�|~i�_�� qs\�i	[Vr~cvYp_ aVq�]	XZY@ä á w  �w ê
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df[Jg�qj]ji�aV^`gh]Pw
ì�qb^`g õtaVcvY#aVg�l ��Ypc`cv{�^v� ä¼®pæVéVñJê�aVg�l á g�gZYpq#ä¼®pæVæoðhê�z*�}Y#aVq	q	k�_�Y#XZYPi	YE]	X�ao]b]	XZY�c`^`aor~^`c`^v]��}[V��]	XZY

{�[Vi	�VYPi�^`qsc`^`_b^v]jYpl�w#��[R{�YP�VYPipz<]	XZY%l�^»�)YPi	Ypg�dfY%^`q�]	X�ao]�^v]s^`qsgZ[V]sr)[Jk�g�l}rm��nPYPi	[�{�YpaVcv]	X df[Jg�qj]ji�aV^`gh]s[V�
ao�VYpgh]Pûsa@{�ao�VY�df[Jgh]ji�aVdf]#q	XZ[Jk�c`l {�aoi	i�aVgh]�qj[J_�Y«ÑVgZ[Jge��gZYP�Jao]	^v�VYÊÑ cvYP�VYpc�[V�;r~aVqjY�{�ao�VY���[Vi�a2{�[Vi	�VYPipw
W�XZYtr~aVqjY;{�ao�VY�^`q*lZYf|�gZYpl�aVq*]	XZY;df[Jg�qj]	aVgh]�\)[Vi	]	^v[JgE[V�+i	YpaVc�{�ao�VY;]	X�ao]�^`q*^`g�lZYP\)Ypg�lZYpgh]<[V�F]	XZY�i	YpaVc`^vnPYpl
[JkZ]	df[J_�YVzJYfòZdPc`k�l�^`gZ��df[Jgh]	^`gZ�VYpgh]Fr)[Jgmk�qjYpqPzV^`g�dfYpgh]	^v�VYpqPzJaVg�ls[V]	XZYPi�\)YPi	��[Vi�_baVg�dfYf��r~aVqjYpl�\~ap�eq�aVg�ls��i�^`gZ�VYpqPz
YP]	dow�W�Xmk�qPz�^v]�^`q�gZ[V]�gZYpdfYpq	q	aoi�^`cv�%i	Ypc`ao]jYpl�]j[%cvYP�JaVc4_b^`g�^`_sk�_'{�ao�VY�[Vi�qj[J_�Y;�e^`g�lE[V�F_b^`g�^`_sk�_ødf[Jqj]¼��[V�©�
c`^v�e^`gZ�Zw�ì�dPdf[Vi�l�^`gZ�b]j[b]	X�^`q�lZYf|�g�^v]	^v[Jg%[V�F]	XZY;r~aVqjY;{�ao�VYVz�{�Y;{�^`c`c)dPaVc`^vr�i�ao]jY�]	XZY;i�ao]	^v[b[V�F]	XZY;r~aVqjY;{�ao�VY
]j[�{�[Vi	�VYPip� q�i	YpqjYPi	�oao]	^v[Jg�{�ao�VY�]j[;_bao]	d�X�]	XZY*Yp_�\~^vi�^`dPaVchi�ao]	^v[t[V���oaoi�^`aor~cvY�\~ap�s]j[�]j[V]	aVcZ\~ap�mi	[Jc`c`qPw � ^`g�aVc`cv�Vz
{�Y*aVq	q	k�_�Y�]	XZY�_�[JgZ[V]j[Jg�^`dP^v]���[V�~atdf[Jgh]ji�aVdf]�ÒJzV{�X�^`d�Xs_�YpaVg�qFa�|~i�_�� q6\�i	[o|~]Fq	XZ[Jk�c`l;r)Y�a�gZ[Jge��lZYpdfi	YpaVq	^`gZ�
�âk�g�df]	^v[Jg�^`gE[JkZ]	df[J_�YVw
��[R{�YP�VYPipz�]	XZY�cvYP�VYpct[V��r~aVqjY�{�ao�VY@q	XZ[Jk�c`l r)Y}aVg(Ypg�lZ[V�VYpgZ[Jk�qE�oaoi�^`aor~cvY�]	X�ao]%|~i�_bqEdPaVg d�XZ[m[JqjY

[V\�]	^`_baVc`cv�VwE���VYpg�]	XZ[JkZ�JX�\~ap�e^`gZ��qj[J_�Y�r~aVqjY�\~ap�}]j[�{�[Vi	�VYPi�qPz�^vi	i	Ypqj\)Ypdf]	^v�VY�[V�*]	XZYp^vi;\)YPi	��[Vi�_baVg�dfYVzF^`q
df[J_b_�[Jg�cv�b[Vr~qjYPi	�VYpl�^`g%i	YpaVc`^v]��VzZ^v]�^`q�gZ[V]�YpaVqj��]j[�í	k�qj]	^v����]	XZYP[Vi	YP]	^`dPaVc`cv�b{�Xh�b|~i�_bq�d�XZ[m[JqjY�]j[�\~ap�Eqj[J_�Y
gZ[Jge��gZYP�Jao]	^v�VY�cvYP�VYpc*[V�tr~aVqjY�{�ao�VY�[Vi�]j[�{�X�^`d�X cvYP�VYpc�^v]bq	XZ[Jk�c`l aV_�[Jk�gh]b]j[Zz*^v��]	XZYP� lZ[Zw W�XZYPi	Y�aoi	Y
[Jg�cv��a%��YP{ ]	XZYP[Vi	YP]	^`dPaVc~í	k�qj]	^»|�dPao]	^v[Jg�q���[Vi;]	XZY�[V\�]	^`_baVc`^v]���[V�<\~ap�e^`gZ��qj[J_�YbcvYP�VYpcF[V��r~aVqjY�\~ap�Vw��tkZY�]j[
]	XZY;gZYpdfYpq	q	^v]���[V�F^`g�l�k�dP^`gZ�saVg�^`gh�VYpqj]	_�Ypgh]�^`g�|~i�_���qj\)YpdP^»|�d�Xmk�_baVgEdPao\~^v]	aVc�aVg�lE]�{�[o��q	^`lZYpl#^`gZ��[Vi�_bao]	^v[Jg
aVqj�e_b_�YP]ji	�br)YP]�{�YPYpg%|~i�_÷aVg�l%{�[Vi	�VYPipzZaVgEkZ\Z��[Vij��[JkZ]�df[Jgh]ji�aVdf]�dPaVg%r)Y�[V\�]	^`_baVcxzm]	Xmk�q�^v]�cvYpaVl�q<|~i�_bq�]j[
\~ap�e^`gZ��qj[J_�Y�_b^`g�^`_sk�_(cvYP�VYpcJ[V�Z{�ao�VYVzV{�XZYpg;X�^vi�^`gZ��{�[Vi	�VYPi�qPzo[Vi+qjYP�VYPi�aVg�dfY�\~ap�t{�XZYpg�|~i�^`gZ��]	XZYp_�äâç;aVX�g
aVg�l#��kZr)YPi�_baVg�z�®pæVéVémz��eX�^`_�YPi*aVg�l��}i�^v�JXh]Pz�«oðVðo¬mê�w
ó�[JgZYP]	XZYpcvYpq	qPz�q	^`g�dfY�]	XZY�cvYP�VYpc�[V�+]	XZY�r~aVqjY�{�ao�VY;\~c`ap�eq*a��VYPi	�Edfi�k�dP^`aVc)i	[JcvY�^`g�aV_�\~c`^v���e^`gZ��]	XZY;q	XZ[ed	�

i	Ypqj\)[Jg�qjYpq�[V���oaVdPaVg�df��aVg�l�k�gZYp_�\~cv[R�e_�Ypgh]�^`g�c`ao]jYPitqjYpdf]	^v[Jg�z){�Y�aVl�_b^v]�]	X�ao]t^`_�\)[Jq	^`gZ��df[Jg�qj]	aVgh]tr~aVqjY
{�ao�VY�Yfòe[V�VYpgZ[Jk�q	cv��^`qF�VYPi	��dfi�^v]	^`dPaVcZc`^`_b^v]	ao]	^v[Jgs[V��]	X�^`q�_�[elZYpcxwF��Ypqj\~^v]jY*]	XZY�Yfòe[V�VYpgZYp^v]���[V��r~aVqjY*{�ao�VYVzeaVg
^`gZY�¡%dP^vYpgh]tqjYP\~aoi�ao]	^v[Jg�gZYP�VYPi;[edPdPkZi�qt^`g�]	XZY�_�[elZYpc+Ypdf[JgZ[J_���q	^`g�dfYs]	XZY�Yfòm��aVgh]jY�df[Jgh]ji�aVdf]�{�ao�VYb^`g�]	XZY
_�[elZYpcFaVcv{�ap�eq;c`^vYpqt^`g�]	XZY�r~aoi	�JaV^`g�^`gZ�EqjYP];aVq�q	kZ�V�VYpqj]jYpl}rm����aVc`c*äx«oðVðJñJê�w � ^vi�qj]Pz�rm��]	XZY�\~aoi	]	^`dP^v\~ao]	^v[Jg
df[Jg�qj]ji�aV^`gh];äâè+w  �w ê�^`g�Ypumk�ao]	^v[Jg�äx«mw`®p«Jê�z�]	XZYtYfòm��aVgh]jY;Yfòe\)Ypdf]jYplE{�ao�VY;^`q�ao]*cvYpaVqj]*aVq*X�^v�JX%aVq�]	XZYt{�[Vi	�VYPip� q
i	YpqjYPi	�oao]	^v[Jg�{�ao�VY�cvYP�VYpc�^`gbYP�VYPi	��_bao]	d�X6ä�Ó%äDw�äDC�êjêpÁ;w�Âpê�w��mYpdf[Jg�l�zm]j[�_bao�VY�q	kZi	Y�]	X�ao]�asdf[Jgh]ji�aVdf]*{�ao�VY
lZ[�gZ[V]�YfòZdfYPYpl�]	XZY�|~i�_�� q<r)YP��[Vi	Yf��{�ao�VY;q	kZi	\~c`k�qPzJ{�Y�dPaVc`^vr�i�ao]jYt]	XZYtl�^`qj]ji�^vr~kZ]	^v[Jg�q�[V�+_bao]	d�Xe��qj\)YpdP^»|�dtaVg�l
ao�V�Vi	YP�Jao]jY%\�i	[el�k�df]	^v�e^v]��#q	XZ[ed	�eq;qj[�]	X�ao]�]	XZYbgZYP]bäâao��]jYPij��{�ao�VYTê;q	kZi	\~c`k�q�[V�<[V\)YPi�ao]	^`gZ�%|~i�_bq v _bap��r)Y
aor)[R�VY�nPYPi	[EYP�VYpg�{�XZYpg�]	XZY�{�[Vi�qj]tqj]	ao]jYpq;aoi	Y�i	YpaVc`^vnPYpl�w;W�Xmk�qPz)^vi	i	Ypqj\)Ypdf]	^v�VYs[V��]	XZY�cvYP�VYpc+[V�<r~aVqjY�{�ao�VY

Ô ² ¾�¹4³�´T¸+¹�µ	³�¿ ¾Ä¶oµ�Á ¸�¾�ºZ³�´T¿ ½6µ�½x½xÀTÃ*ËR³�¿ ¾Ä¶hÈR½x¸¼¸�±�¶T¶T¸¼½7����
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aVg�l ]	XZY�i	YpaVc`^vnpao]	^v[Jg [V��q	XZ[ed	�eqPz�a@df[Jgh]ji�aVdf]%{�ao�VY�gZYP�VYPi%]	ao�VYpqEaVc`c�]	XZY#i	Ypgh]	q���i	[J_ ]	XZY�_bao]	d�X6ä¥ÇPG(F�I
v ä�G(F�I�êp�(ðhê�Yfòm��\)[Jqj]�aVq�{�Ypc`c6aVq�Yfòm��aVgh]jYVw���[Vi	YP[R�VYPipz)]j[%YP�oaVc`k�ao]jY�]	XZY�Yf�)Ypdf]�[V��d�X�aVgZ�VYpq�^`g#r~aVqjY�{�ao�VY
cvYP�VYpc~��i	[J_'asgZYpkZ]ji�aVc~\)[J^`gh]�[V�4�e^vYP{;zh{�Y�Yfòe\~cv[Vi	Y�a�{�^`lZY�i�aVgZ�VY�[V�4r~aVqjY�{�ao�VY�cvYP�VYpc~��[Vi�[JkZi�umk�aVgh]	^v]	ao]	^v�VY
YfòeYPi�dP^`qjYpq�^`g#c`ao]jYPi�qjYpdf]	^v[Jg�z~^`g�aVl�l�^v]	^v[Jg%]j[�dPaVc`^vr�i�ao]	^`gZ��^v]*]j[�abq	^`gZ�JcvYt�oaVc`kZY���i	[J_ë]	XZY;l�ao]	ab_�[J_�Ypgh]Pw
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k�q	^`gZ����i	YPY;Ypgh]ji	��df[Jg�l�^v]	^v[Jg@äx«mw ¬mê�z�{�YsdPaVg�qj[Jcv�VY���[Vi�]	XZY;Ypumk�^`c`^vr�i�^`k�_÷c`aor)[Vij��_baoi	�VYP]p��SB��i�ao]	^v[í�baVq�a
�âk�g�df]	^v[Jg;[V�~ao�V�Vi	YP�Jao]jY�\�i	[el�k�df]	^v�e^v]��ÏG~wFW�X�^`q4i�ao]	^v[���i	Ypg�lZYPi�q6]	XZY��VYpgZYPi�aVchYpumk�^`c`^vr�i�^`k�_�{�X�^`d�X�i	YP\�i	YpqjYpgh]	q
]	XZYs[JkZ]	df[J_�Y�[V��]	XZYs{�[Vi	�VYPip� q�kZ]	^`c`^v]��h��_baTòZ^`_b^vnp^`gZ��Yf�)[Vi	]td�XZ[J^`dfY�aVg�l�|~i�_�� q�\�i	[o|~]¼��_baTòZ^`_b^vnp^`gZ�b\)[Jc`^`df�
[Jg��oaVdPaVg�df��\)[Jqj]	^`gZ��aVg�l#df[Jgh]ji�aVdf]�lZYpq	^v�Jg�k�g�lZYPi*]	XZY;\�i	YplZYP]jYPi�_b^`gZYplEk�gZYp_�\~cv[R�e_�Ypgh]�cvYP�VYpcxw

�FÚ
��� ÜJà�,�?�'��%D6A6ÜVHJ?�ßmÜ�à�Aú?��a&�?)Hhß�� )�ßeD6A�D+,��
á g@]	X�^`qsqjYpdf]	^v[Jg�z�{�YElZYPi�^v�VY�]	XZY%[V\�]	^`_baVc�df[Jgh]ji�aVdf]�qj[Jc`kZ]	^v[Jg@��[Vi�|~i�_�� q�\�i	[Vr~cvYp_ äx«mw`®p«JêsaVg�l�z�k�g�lZYPi�a
i	YP�Jk�c`aoi�\~aoi�aV_�YP]ji�^vnpao]	^v[Jg�z�YfòZaV_b^`gZY�]	XZY�df�edPc`^`dPaVc4^`_�\~c`^`dPao]	^v[Jg�q�[V�F]	XZY;[V\�]	^`_baVc�df[Jgh]ji�aVdf]Pw*��YPi	YVz�{�Y�\~kZ]
_�[Vi	Y�Yp_�\~X�aVq	^`q�[Jg%^v]	q<k�g�lZYPi�cv�e^`gZ��^`gh]	k�^v]	^v[Jg�{�Xh�ba�lZYPr�]<df[Jgh]ji�aVdf]*_sk�qj]<r)Y�d�XZ[JqjYpg%aVq�aVg�[V\�]	^`_baVcZ[JgZYVw
��ao]	XZYp_bao]	^`dPaVc4\�i	[m[V�âq*{�^`c`c~��[Jc`cv[R{ôao]�]	XZY�ì�\�\)Ypg�l�^»ò)w

83

Journal of Economic Theory and Econometrics



¤�14351�� �6OT§�8@S~¦ ® ��ª ORQTS�UVOí© ª � � Qu� � QTS~¦���S��JS�QT�
ì�gZ[V]	XZYPi�l�^`qj]	^`gZ�Jk�^`q	X�^`gZ����Ypao]	kZi	Y�[V�+[JkZi�df[Jgh]ji�aVdf]�aoi	i�aVgZ�VYp_�Ypgh]�^`q�]	X�ao]�a�]jYp_�\)[Vi�aoi	�%c`ap�V[o��^`q�\)[Jq	q	^vr~cvY
aVq�aVg#aVcv]jYPi�g�ao]	^v�VY;[V\�]	^v[Jg�{�XZYpg�gZYP�V[V]	^`ao]	^v[Jg#r)YP]�{�YPYpg�|~i�_ëaVg�l�{�[Vi	�VYPi��âaV^`c`qPw�W�X�^`q�aVq	q	k�_�\�]	^v[Jg�^`q�gZ[V]
aoi	r~^v]ji�aoi	�}^`g�]	XZYEqjYpg�qjY�]	X�ao]�|~i�_bq�aVg�l@{�[Vi	�VYPi�qs{�[Jk�c`l��V[Jc`k�gh]	aoi�^`cv�}d�XZ[m[JqjY%]	X�ao]s[V\�]	^v[Jg2^`g�[Vi�lZYPis]j[
_baTòZ^`_b^vnPY�]	XZYp^vi�Yfòe\)Ypdf]jYplE\~ap�V[o�Fz~aVq�{�^`c`c�r)Y�\�i	[R�VYpgErm�%å4Yp_b_baE®t^`g%]	XZY�ì�\�\)Ypg�l�^»ò)w+W�X�^`q<]jYp_�\)[Vi�aoi	�
c`ap�V[o�2^`q�aVq	q	k�_�Ypl#]j[%r)Y�df[Jqj]	cvYpq	q�aVg�l#YpgZ��[Vi�dfYpaor~cvYVz�{�X�^`d�X�_�YpaVg�q�]	X�ao]�[Jg�dfYs]	XZY�{�[Vi	�VYPi��VYP]	qtc`aV^`l�[o�Fz
XZY;q	XZ[Jk�c`l��V[br~aVd	�E]j[�]	XZY�[Vi�^v�J^`g�aVcJíj[Vr�^`g%]	XZY;gZYfòe]*\)YPi�^v[el�YP�VYpg#]	XZ[JkZ�JX�XZY;X�aVq�aVgZ[V]	XZYPiFíj[Vr�[o�)YPi�^`gZ�Zw
W�X�^`qFYpgZ��[Vi�dfYpaor~^`c`^v]���qjYPYp_bq�]j[�r)Y+í	k�qj]	^»|~Ypl�{�XZYpg�{�Y�df[Jg�q	^`lZYPi�q�qj[J_�Y�[V�)]	XZY�YP�e^`lZYpg�dfY	�Fç;ao]jn�aVg�lb��YP�VYPi
ä¼®pæVæoðhê*i	YP\)[Vi	]jYplE]	X�ao]�]	XZY;i	YpdPaVc`c�i�ao]jY;[V�+]jYp_�\)[Vi�aoi	�Ec`ap�V[o�@aV_�[Jk�gh]	q*]j[%aor)[JkZ]�éoð�\)YPi�dfYpgh]Pw
ì�c`cv[R{�^`gZ����[Vi�a�]jYp_�\)[Vi�aoi	�Ec`ap�V[o��\~c`ap�eq�^`_�\)[Vi	]	aVgh]*i	[JcvY�^`g�d�X�aoi�aVdf]jYPi�^vnp^`gZ��l�^»�)YPi	Ypgh]*{�ao�VYslZ�eg�aV_��

^`dPq���i	[J_�]	XZY%qj]	aVg�l�aoi�l2_�[elZYpcxw�å4Yp_b_ba@®%q	XZ[R{�q�]	X�ao]s]	XZY%i	YpqjYPi	�oao]	^v[Jg2kZ]	^`c`^v]���[V��]	XZY�{�[Vi	�VYPi�^`q�]	XZY
q	aV_�Y#aVqb]	XZYEã~[R{ kZ]	^`c`^v]�����i	[J_ gZ[Jge��_baoi	�VYP]�aVdf]	^v�e^v]��2{�XZYpg a}]jYp_�\)[Vi�aoi	�2c`ap�V[o� ^`q�ap�oaV^`c`aor~cvYVw á gh]	ke�
^v]	^v�VYpcv�Vz~{�XZYpg�gZYP�V[V]	^`ao]	^v[Jg��âaV^`c`qPz�{�[Vi	�VYPi�qtaVg�l#|~i�_bq*\�i	YP��YPitao�Vi	YPYp^`gZ��]jYp_�\)[Vi�aoi	�#c`ap�h��[o�@]j[EqjYP\~aoi�ao]	^`gZ�
\)YPi�_baVgZYpgh]	cv�Vz<r)YpdPaVk�qjY�|~i�_bq�aVg�l {�[Vi	�VYPi�q�^`q�i	Ypc`k�df]	aVgh]b]j[�\~ap� aVl�l�^v]	^v[Jg�aVc�qjYpaoi�d�X�df[Jqj]Pw á ]�^`_�\~c`^vYpq
]	X�ao]b{�X�ao]�lZYP]jYPi�_b^`gZYpq�]	XZY#i	YpqjYPi	�oao]	^v[Jg {�ao�VY�[V�ta}{�[Vi	�VYPiE^`q�XZ[R{ _sk�d�X a}{�[Vi	�VYPi%^`q��V[J^`gZ�}]j[@�VYP]
{�XZYpg�XZY�^`q�]jYp_�\)[Vi�aoi�^`cv�#c`aV^`l�[o�~� ã~[R{ kZ]	^`c`^v]�����i	[J_ gZ[Jge��_baoi	�VYP]�aVdf]	^v�e^v]��¢�E{�X�^`cvY�XZ[Jc`l�^`gZ��]	XZY�q	aV_�Y
[V\�\)[Vi	]	k�g�^v]���[V�)i	YpgZYP�V[V]	^`ao]	^v[Jg�^`gbgZYfòe]�\)YPi�^v[el�aVq<^v��]	XZY�gZYP�V[V]	^`ao]	^v[Jgb{�[Jk�c`l�gZ[V]��âaV^`c �úzhgZ[V]<XZ[R{�_sk�d�X�a
{�[Vi	�VYPi�dPaVgbYfòe\)Ypdf]���i	[J_ {�aVcv�e^`gZ�t[JkZ]�[V��]	aor~cvY�aVg�lbqjYpaoi�d�X�^`gZ����[Vi�a�gZYP{�íj[Vr4w���aVc`c�aVg�l���^`cv�Vi	[J_�äx«oðVðJñJê
d�X�aVc`cvYpgZ�VYpl#]	XZY�qj]	aVg�l�aoi�l�aVq	q	k�_�\�]	^v[Jg�]	X�ao]�]	XZY;]	XZi	Ypao]�\)[J^`gh]�[V�Fr~aoi	�JaV^`gZYPi�q�aoi	Y�]	XZYp^vi�[JkZ]	q	^`lZY�[V\�]	^v[Jg�û
^`g�[V]	XZYPi;{�[Vi�l�qPz4\~ap�V[o� ]	X�ao]�]	XZYP��dPaVg}�VYP];rm��umk�^v]j]	^`gZ�E]	XZY�gZYP�V[V]	^`ao]	^v[Jg@aVg�l}qjYpaoi�d�X}��[Vi;aVgZ[V]	XZYPi�íj[Vr
[V\�\)[Vi	]	k�g�^v]��Vw�W�XZYP��aoi	�JkZYt]	X�ao]�]	XZY�i�ao]	^v[Jg�aVc�]	XZi	Ypao]�\)[J^`gh]�^`q�{�X�ao]�r~aoi	�JaV^`gZYPi*dPaVg%�VYP]*rm��lZYpc`ap�e^`gZ�s]	XZY
r~aoi	�JaV^`g�^`gZ�Zz)gZ[V]t]jYPi�_b^`g�ao]	^`gZ�E^v]tr)YpdPaVk�qjYÎÑo]	XZY�r~aoi	�JaV^`gZYPi�qtX�ap�VYba;íj[J^`gh]�q	kZi	\~c`k�qPz�aoi�^`q	^`gZ����i	[J_ qjYpaoi�d�X
��i�^`df]	^v[Jg�z�]	X�ao]��Jc`kZY�]	XZYp_ö]j[V�VYP]	XZYPinÑew�W�Xmk�qPz4aE]	XZi	Ypao]�]j[#\)YPi�_baVgZYpgh]	cv�#]jYPi�_b^`g�ao]jY�]	XZY�r~aoi	�JaV^`g}^`q�gZ[V]
dfi	Ypl�^vr~cvYtaVg�lE]	XZY;i	Ypc`ao]	^v�VY�r~aoi	�JaV^`g�^`gZ�s\)[R{�YPi�lZYP\)Ypg�l�q�[Jg�]	XZY�i	Ypc`ao]	^v�VY;lZYpc`ap�e^`gZ��df[Jqj]�[V�+r)[V]	X�q	^`lZYpqPw á �
aE]jYp_�\)[Vi�aoi	��c`ap�V[o� ^`q�^`gh]jYPi	\�i	YP]jYpl}aVq�aVg}[JkZ]	df[J_�Yb[V��lZYpc`ap�e^`gZ��a�r~aoi	�JaV^`g�z4å4Yp_b_ba�®�lZi�ap{�qt[JkZ];]	XZY
q	aV_�Y;\)[J^`gh]Pw
ó�[R{;z á {�^`c`c~l�^`q	dPk�q	q<]	XZY�^`gh]	k�^v]	^v[Jgb{�Xh��aVgh�%qj[Jc`kZ]	^v[Jg%]j[#äx«mw`®p«Jê�df[Jgh]	aV^`g�q�a�lZYPr�]¼��]��m\)Y�df[Jgh]ji�aVdf]sä���[Vi

a#|~i�_%ê�w��ekZ\�\)[JqjY�]	XZYPi	YE^`qsaVg2[V\�]	^`_baVc�gZ[Jge��lZYPr�]sdf[Jgh]ji�aVdf]?w�����äDC�ê;aVg�l df[Jg�q	^`lZYPi�aVcv]jYPi�g�ao]	^v�VYElZYPr�]
df[Jgh]ji�aVdf]�w���äDC�ê�]	X�ao]�q	ao]	^`q¼|~Ypq*]	XZY;df[Jg�l�^v]	^v[JgEr)Ypcv[R{;z

w � äDC�ê�J.C�S ½ � äDC�ênF ½ � äDC�ê7J(_b^`g4äDCrF��C�ênFúðÎ> �Cg>"!C
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Ó ¸ äDw � äDC�ä4E ��� FHG(F�I�êjêaSUw ��� äDC�ä4E ��� FHG(F�I�êjêjê-J(ð ä4!mw`®Rê
{�X�^`d�X#_�YpaVg�q*]	X�ao]��J^v�VYpg#]	XZY�q	aV_�Y;Yf�)[Vi	]�cvYP�VYpc�E#����z�]	XZY�lZYPr�]�{�ao�VYsdf[Jgh]ji�aVdf]�w���äDC�ê��J^v�VYpq�]	XZYsq	aV_�Y
Yfòe\)Ypdf]jYpl�df[J_�\)Ypg�q	ao]	^v[Jg�aVq�]	XZY�gZ[Jge��lZYPr�]tdf[Jgh]ji�aVdf]�w�����äDC�ê�w�ó�[V]jY�]	X�ao]Pz�{�^v]	XZ[JkZ]�cv[Jq	q�[V���VYpgZYPi�aVc`^v]��Vz
{�Y�aVq	q	k�_�Y w J�ð%^`g�]	XZY�|~i�_�� q�\�i	[Vr~cvYp_ äx«mw`®p«Jê���[Vi�q	^`_�\~c`^`dP^v]��Vw�W�X�^`q�lZYPr�]tdf[Jgh]ji�aVdf]��J^v�VYpq�aVc`c6[V�<]	XZY
q	kZi	\~c`k�q<]j[b]	XZY�|~i�_ëaVq�cv[JgZ��aVq�^v]�^`q�r)Ypcv[R{ôqj[J_�Y�]	XZi	Ypq	XZ[Jc`l�cvYP�VYpc$�C�zZ]	XZYpg�]	XZY;{�[Vi	�VYPi�]	ao�VYpq�aVgh�%Yfòe]ji�a
i	Ypgh]<[R�VYPi�]	X�ao]�cvYP�VYpc�aVq<a;{�ao�VYVw<W�XZY*|~�JkZi	Y�r)Ypcv[R{ ^`c`c`k�qj]ji�ao]jYpq�]	XZY�gZ[Jge��lZYPr�]�[V\�]	^`_baVc�df[Jgh]ji�aVdf]�w����täDC�ê
aVg�l�]	XZY;lZYPr�]�df[Jgh]ji�aVdf]�w��täDC�ê�^`g�a��VYpgZYPi�aVc4dPaVqjYVz wk� ðew

%���ª'& � � M6ObU ��ª ORQTS�UVOíw����täDC�êtS ª � � � M6O�U ��ª ORQTS�UVOÐw���äDC�ê
(

)

w

C

w
w����täDC�ê
w��täDC�ê

�C
� �#å4Yp_b_ba�«b^`g�]	XZYsì�\�\)Ypg�l�^»ò)ze{�YsdPaVg�q	XZ[R{ô]	X�ao]�E#���L>cE#��z�{�XZYPi	Y�E#���ùaVg�l¢E#�ù_�YpaVg�q�a�k�g�^`umkZY
[V\�]	^`_baVc4Yf�)[Vi	]�cvYP�VYpc6k�g�lZYPi�]	XZYsgZ[Jge��lZYPr�]�df[Jgh]	aVdf]�aVg�l#]	XZYslZYPr�]�df[Jgh]ji�aVdf]Pw á ]�^`_�\~c`^vYpq�]	X�ao]�k�g�lZYPi�]	XZY
q	aV_�Y�Yfòe\)Ypdf]jYpl2df[J_�\)Ypg�q	ao]	^v[Jg�z+]	XZYPi	Y%aVcv{�ap�eq�YfòZ^`qj]sa�lZYPr�]�df[Jgh]ji�aVdf]�]	X�ao]s^`g�l�k�dfYpq;_�[Vi	Y�Yf�)[Vi	]���i	[J_
{�[Vi	�VYPi�q�]	X�aVg#aVgh��gZ[Jge��lZYPr�]*df[Jgh]ji�aVdf]Pw
W�X�^`q�dPaVg�r)Y�{�Ypc`c6k�g�lZYPi�qj]j[m[el�^`gh]	k�^v]	^v�VYpcv�Vw��e^`g�dfY�]	XZY�{�[Vi	�VYPi�r)Ypaoi�q�]	XZYs]j[V]	aVcFdf[Jqj]t[V��Yf�)[Vi	]�{�X�^`cvY

qj[J_�Y�[V��]	XZY�r)YpgZYf|~]	qt[V��_baoi	�J^`g�aVc+Yf�)[Vi	]�aoi	Ybq	X�aoi	Ypl�{�^v]	X�|~i�_bqPz4XZY�{�^`c`c+d�XZ[m[JqjY�aVg�Yf�)[Vi	];cvYP�VYpcF]	X�ao]
^`q;cvYpq	q;]	X�aVg@a�|~i�qj]¼��r)Ypqj]�[JgZYVw�W�X�^`q;^`_�\~c`^vYpq�]	X�ao]�]	XZYb|~i�_!q	XZ[Jk�c`l}d�XZ[m[JqjY%a�df[Jgh]ji�aVdf]s]	X�ao]sdf[J_b_b^v]	q
]	XZYt{�[Vi	�VYPi�]j[�]	XZY�X�^v�JXZYpqj]�\)[Jq	q	^vr~cvY�Yf�)[Vi	]*cvYP�VYpc)rm��\)YPi�_b^v]j]	^`gZ�sX�^`_÷]j[�i	Ypao\#aVq*_sk�d�XE[V�+]	XZY�|~i�qj]¼��r)Ypqj]
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ä��eX�^`_�YPipz�«oðVðJñJê�w�W�XZYtYfòe[V�VYpgZ[Jk�q�qjYP\~aoi�ao]	^v[Jg�i�ao]jY�^`q�qjYP]*]j[�ðew`®�r~aVqjYpl�[Jg#ì�r)[R{�l#aVg�lPO�Ypc`c`gZYPip� qRä¼®pæVéVñJê
_�YpaVq	kZi	Yp_�Ypgh]���i	[J_ ®pæ �o«R��®pæVéV«�l�ao]	a�ä4!mw ¬h«�\)YPi�dfYpgh]�\)YPi�_�[Jgh]	X�ê�w á ]�^`_�\~c`^vYpq�]	X�ao]*a*íj[VrEc`aVqj]	q���[Vi�aor)[JkZ]
«mw ñ��VYpaoi�q<[Jg�ap�VYPi�ao�VYVw�W�XZY�l�^`q	df[Jk�gh]��âaVdf]j[Vi�@�^`q<ðew æVæmzm{�X�^`d�Xb^`_�\~c`^vYpq�aVg�aVg�gmk�aVc�^`gh]jYPi	Ypqj]�i�ao]jY�[V��aor)[JkZ]
¬#\)YPi�dfYpgh]Pw�W�XZY�Ypc`aVqj]	^`dP^v]���[V��]	XZYbgmk�_�r)YPi;[V��]	XZY�_bao]	d�XZYpl�]j[�k�gZYp_�\~cv[R�e_�Ypgh]bä¼®Ä�� <êt^`q�|�òeYpl�ao]sðew ¯mz
]	XZY�_�Ypl�^`aVg��oaVc`kZY�[V��]	XZYbYpqj]	^`_bao]jYpq;]	X�ao]�è+YP]ji	[JgZ�V[Jcv[�aVg�l�è<^`q	q	aoi�^`lZYpq�äx«oðVðZ®Rê;X�ap�VY�i	YP\)[Vi	]jYpl�w á g}]	XZY
qj]	aVg�l�aoi�l}ó�aVq	X�r~aoi	�JaV^`g�^`gZ�E_�[elZYpcxz��}Y�qjYP];aE{�[Vi	�VYPip� q�r~aoi	�JaV^`g�^`gZ�%\)[R{�YPi;\~aoi�aV_�YP]jYPiRQ�]j[#]	XZYbq	aV_�Y
�oaVc`kZYVzeðew ¯mw<ì�q<\�i	[R�VYpg%rm�b��[Jq	^v[Jq�ä¼®pæVæoðhê�z�^v]<Ypg�aor~cvYpq<]	XZYtlZYpdfYpgh]ji�aVc`^vnPYpl�Ypumk�^`c`^vr�i�^`k�_ô]j[�aVd�X�^vYP�VYtèFaoi	YP]j[
[V\�]	^`_baVc`^v]��Vw � [Vi#]	XZY�cv[V�V�VYpl ao�V�Vi	YP�Jao]jY@\�i	[el�k�df]	^v�e^v]�� q	XZ[ed	��zt^v]	qE\)YPi�q	^`qj]jYpg�dfY äâðew æVñJê�aVg�lùqj]	aVg�l�aoi�l
lZYP�e^`ao]	^v[Jg2äâðew ðVðJéJê�[V��^`g�gZ[R�oao]	^v[Jg�^`q�d�XZ[JqjYpg���[Jc`cv[R{�^`gZ�bè�i	Ypq	df[V]j]�ä¼®pæVéV¯Jê�w; �X�aVgZ��äx«oðVðVðhê�dPaVc`^vr�i�ao]jYpl#]	XZY
l�^`qj]ji�^vr~kZ]	^v[Jgs[V�){�[Vi	�VYPip� q�qj�e^`c`cZcvYP�VYpc~k�q	^`gZ�;dfi	[Jq	q¼��qjYpdf]	^v[Jg�aVc�{�ao�VYtl�ao]	a;��i	[J_ ]	XZY�èFaVgZYpc)�m]	k�lZ�s[V� á g�df[J_�Y
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���eg�aV_b^`dPqRäâè�� á �;ê�wFW�XZY%d�XZ[JqjYpg2�oaVc`kZY%ðew ñVé�[V��]	XZY%qj]	aVg�l�aoi�l2lZYP�e^`ao]	^v[Jg@��[Vis]	XZYEcv[V�V�VYpl ^`l�^v[Jqj�eg�dfi�ao]	^`d
q	XZ[ed	� ä�e m ê�^`q�r~aVqjYpl�[Jg}X�^`q�dPaVc`^vr�i�ao]	^v[Jg#i	Ypq	k�cv]	q�{�^v]	X�]	XZY�aVq	q	k�_�\�]	^v[Jg�]	X�ao]t]	XZY�dfi	[Jq	q¼��qjYpdf]	^v[Jg�aVcF{�ao�VY
l�^»�)YPi	Ypg�dfY;^`gE]	XZY;è�� á ��q	aV_�\~cvY;_baV^`g�cv�bi	Yfã~Ypdf]	q�l�^»�)YPi	Ypg�dfYpq�^`g�íj[VrZ��qj\)YpdP^»|�d�\�i	[el�k�df]	^v�e^v]��Vw
á gbr)[V]	Xb]	XZY�qj]	aVg�l�aoi�l%_�[elZYpc�aVg�lb]	XZY�[V\�]	^`_baVc�df[Jgh]ji�aVdf]*_�[elZYpcxzh]	XZY�_bao]	d�X�^`gZ��]jYpd�X�gZ[Jcv[V�V�b\~aoi�aV_��

YP]jYPi�� ^`q�qjYP]�kZ\}^`g�[Vi�lZYPit]j[E\~^`g�lZ[R{�g�]	XZY�qj]jYpaVlZ�h��qj]	ao]jYbk�gZYp_�\~cv[R�e_�Ypgh]tcvYP�VYpcF]j[�ðew`®V®ow� �[Jg�q	^`lZYPi�^`gZ�
]	X�ao]�]	XZYPi	Y�YfòZ^`qj]	q�gZ[�[JkZ]¼��[V�©��c`aor)[Vij����[Vi�dfYt\)[V\~k�c`ao]	^v[Jgb^`gb]	XZYt_�[elZYpcxzm]	X�^`q��oaVc`kZY�^`q<r~aVqjYpl�[JgEa�i	YpaVc~Yf�)YpdÄ�
]	^v�VY�r~aVq	^`qPz~{�X�^`d�X�^`q��Vi	[Jk�g�lZYpl�^`g�]	XZYb�eX�^`_�YPip� qRäx«oðVðJñJê�[Vr~qjYPi	�oao]	^v[Jg�]	X�ao]t]	XZY�ap�VYPi�ao�VY�k�gZYp_�\~cv[R�e_�Ypgh]
i�ao]jY�l�kZi�^`gZ��®pæVñe®Ä�²«oðVð !�{�aVq�ñmw ¯ ��\)YPi�dfYpgh]*\~c`k�q�]	XZY�|�g�l�^`gZ�Jq�[V� � c`aVg�d�X�aoi�l#aVg�l#�t^`aV_�[Jg�l@ä¼®pæVæoðhê*]	X�ao]
]	XZY�_bao�Jg�^v]	k�lZY#[V��^`geã~[R{0��i	[J_ [JkZ]¼��[V�©��]	XZYf��c`aor)[Vi%��[Vi�dfY�]j[@Yp_�\~cv[R�e_�Ypgh]�^`q�aVc`_�[Jqj]�aVq�c`aoi	�VY�aVqb]	X�ao]
[V��^`geã~[R{0��i	[J_ k�gZYp_�\~cv[R�e_�Ypgh]�STw�W�XZY��oaVdPaVg�df� \)[Jqj]	^`gZ��df[Jqj] } ^`q�gZ[Vi�_baVc`^vnPYpl ]j[�[JgZYVw(y�g�lZYPib]	XZY
gZ[Vi�_baVc`^vnPYpl#cvYP�VYpc6[V���oaVdPaVg�df�#\)[Jqj]	^`gZ��df[Jqj]Pz�]	XZYsi�ao]	^v[�[V���oaVdPaVg�df�#\)[Jqj]	^`gZ�bdf[Jqj]�]j[Eap�VYPi�ao�VY�c`aor)[Vi�\�i	[o�
l�k�df]	^v�e^v]���^`q�ðew ñVéVé#^`g�]	XZY�r)Ypg�d�X�_baoi	��[V\�]	^`_baVc�df[Jgh]ji�aVdf]s_�[elZYpcxz4{�X�^`d�X}^`qt�VYPi	��q	^`_b^`c`aoit]j[#��ao�VYplZ[Vi�g
aVg�l#��aVgZ[R�eqj�e^`^x� q�äx«oðVðJéJê�dPaVc`^vr�i�ao]	^v[Jg�äâðew ñVéT¬mê�w*ó�[V]jYs]	X�ao]�]	XZY�qj]jYpaVlZ��qj]	ao]jY��oaVc`kZY�[V��_baoi	�VYP]�]	^v�JXh]	gZYpq	q
�s^`q�dPcv[JqjY�]j[�k�g�^v]�T�^`g%a�_�[Jgh]	X�cv��r~aVq	^`q�k�g�lZYPi�]	XZYtgZ[Vi�_baVc`^vnPYpl%cvYP�VYpc�[V�4�oaVdPaVg�df��\)[Jqj]	^`gZ�sdf[Jqj]PzZ{�X�^`d�X%^`q
]	XZY�q	aV_�Y�aVq;�eX�^`_�YPip� qsäx«oðVðJñJê�gZ[Vi�_baVc`^vnpao]	^v[Jg�w�W�XZYsYf�)[Vi	]¼��l�^`q	kZ]	^`c`^v]��%\~aoi�aV_�YP]jYPiR.0aoi	Y�gZ[Vi�_baVc`^vnPYpl#]j[
[JgZY�X�aVcv�²w
��YPi	YVz�\~aoi�aV_�YP]jYPiVU+z~{�X�^`d�X�d�X�aoi�aVdf]jYPi�^vnPYpq�]	XZY�r~aVqjY�{�ao�VY�cvYP�VYpcxz)gZYPYpl�q�]j[%r)Y;Yfòe\~c`aV^`gZYpl#^`g�lZYP]	aV^`c`qPw

U2^`q�]	XZY�i�ao]	^v[E[V�<r~aVqjY�{�ao�VY�ä�{�X�^`d�X�^`qta�|�òeYpl}df[J_�\)Ypg�q	ao]	^v[Jg�^`g�lZYP\)Ypg�lZYpgh]�[V�<\�i	[el�k�df]	^v[Jg�[JkZ]	df[J_�YTê
]j[b{�[Vi	�VYPip� q�i	YpqjYPi	�oao]	^v[Jg�{�ao�VYVz~]	X�ao]�^`qPz ¶¶5W J8UFw � ��å4Yp_b_ba#®oz�{�[Vi	�VYPip� q�i	YpqjYPi	�oao]	^v[Jg#{�ao�VYQw�ÂtYpumk�aVc`q
gZ[Jge��_baoi	�VYP]#kZ]	^`c`^v]��;� ^`g�]	XZY�[V\�]	^`_baVctdf[Jgh]ji�aVdf]�_�[elZYpcxwø�m[ XZYPi	Y}lZYpgZ[J_b^`g�ao]j[ViE[V�RUú^`q�|�òeYpl([R�VYPi
]	^`_�Y#XRw@ì�q�_�Ypgh]	^v[JgZYpl2r)YP��[Vi	YVz�]	XZY�cvYP�VYpc�[V��r~aVqjYE{�ao�VY�r~aVq	^`dPaVc`cv��q	XZ[Jk�c`l@r)YElZYPi�^v�VYpl aVq�aVg [V\�]	^`_baVc
d�XZ[J^`dfYt[V�6df[Jgh]ji�aVdf]	^`gZ�s|~i�_bqPwFó�[V]�{�^v]	X�qj]	aVg�l�^`gZ�ZzeaVq�]	XZY�r)Ypqj]�aVcv]jYPi�g�ao]	^v�VYVzZXZYPi	Y�{�Y�Yfòe\~cv[Vi	Y�]	XZY�df�edPc`^`dPaVc
^`_�\~c`^`dPao]	^v[Jg�q4[V��atdf[Jg�q	^`lZYPi�aor~cvY<i�aVgZ�VY�[V�~r~aVqjY�{�ao�VYVw�W�XZY�i�aVgZ�VY�[V��U%^`qFqjYP]�qj[�aVqF]j[t|~]+]	XZY*cv[R{�YPi�r)[Jk�g�l
[V��]	XZY�i�aVgZ�VYs]j[%]	XZY�cvYP�JaVc+_b^`g�^`_sk�_ë{�ao�VY�cvYP�VYpc6[V��l�ao]	aewt��aVgZ�e^v{úYP]taVcxwsä¼®pæVæV«Jê�X�ap�VY�Ypqj]	^`_bao]jYpl�]	XZY
q	X�aoi	Y�[V�6i	YP]	kZi�gE]j[�Xmk�_baVgEdPao\~^v]	aVc4^`g%]j[V]	aVc6c`aor)[Vi*^`g�df[J_�Y�rm�%k�q	^`gZ��]	XZY��âaVdf]*]	X�ao]�]	XZY;_b^`g�^`_sk�_÷{�ao�VY
X�aVq�ap�VYPi�ao�VYpl%aor)[JkZ]�!oð�]j[�ñoð�\)YPi�dfYpgh]F[V��]	XZY�ap�VYPi�ao�VY�{�ao�VY�^`g�_baVgmkZ�âaVdf]	kZi�^`gZ��^`gs]	XZY�y�w ��w á �~{�Y�d�XZ[m[JqjY
_�Ypl�^`aVg��oaVc`kZY�äâðew ¬mê�[V��]	X�^`q�i�aVgZ�VY�Yoz�{�^v]	X�aEi	[JkZ�JX�c`aor)[Vitq	X�aoi	Y�[V�<]j[V]	aVc�[JkZ]j\~kZ]�äâðew ¯JêtaVg�l�dPaVc`^vr�i�ao]jYpl
Z¼ý µ�¿ ¶t¹�¸¼½xÀTÁ ³�½4¾�ºe³�´T¸�Ã*¾pÓR¸¼Áhµ	¹�¸�¶T¾�³6½x¸¼¶T½x¿ ³�¿ Ðf¸F³�¾�³�´T¸FÂjµ�Á ¿ �R¹�µ	³�¸jÓ�Á ¸¼Ðf¸¼Áh¾�º�½â³�¸jµÄÓpÑpÒ©½â³�µ	³�¸�ÀT¶T¸¼Ã*ËTÁ ¾jÑRÃ*¸¼¶P³~¹�µ	³�¸ÄÅ[³² ¾�¹�¸
\Tµ�Ã*ËTÁ ¸ÄÈZÕ4´T¸¼¶^]eÈ�³�´T¸p�oµ�½x¸�Õ�µ�þÄ¸�¹�µ	³�¿ ¾�Õ4´T¿ Â�´�Õ4¿ Á Á��V¸�¸
\RËTÁ µ�¿ ¶T¸jÓÎ�V¸¼Á ¾jÕ�È�¿ ½�ÖpÅ 
f×PÈ~³�´T¸�½â³�¸jµÄÓpÑ�½â³�µ	³�¸�ÐÄµ�Á ÀT¸�¾�º

Ã*¾Ä¶P³�´TÁ Ñ
_�¿ ½7�ÄÅ ���7`PÅa Ç µ	³�¸²¹6¾Ä¶hÈRÕ)¸FÕ4¿ Á Ám¸
\p³�¸¼¶oÓ�³�´T¿ ½N�V¸¼¶TÂ�´TÃ�µ	¹�·*Ã*¾pÓR¸¼ÁV³�¾�³�´T¸FÂjµ�½x¸�³�´oµ	³�Õ)¾�¹�·f¸²¹cb ½4¹�¸¼½x¸²¹�ÐÄµ	³�¿ ¾Ä¶�Õ�µ�þÄ¸�¿ ½�³�¿ Ã*¸²Ò©ÐÄµ	¹xÑR¿ ¶Tþd³² ¾�¹+³�´T¸<½�µ�Ã*ËTÁ ¸�ËV¸²¹�¿ ¾pÓ�����

�fehg-�²Ò�i�ÖÄÖkj7g;e���Èm³�´T¸�Â²¹�¾Ä½x½âÒ©½x¸¼Â²³�¿ ¾Ä¶oµ�Á�Ã*¸jÓR¿ µ�¶�¾�º�Ã*¿ ¶T¿ Ã�ÀTÃ
l�µjÐf¸²¹�µ�þÄ¸FÕ�µ�þÄ¸<¹�µ	³�¿ ¾�´oµ�½�µjÐf¸²¹xÒ
µ�þÄ¸jÓtÖpÅ ehiPÅ
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� ä�¬Jð�\)YPi�dfYpgh]s[V��ap�VYPi�ao�VY#[JkZ]j\~kZ];ã~[R{ë^`g�]	XZYEqj]	aVg�l�aoi�l2_�[elZYpc�ê�z�^v]scvYpaVl�q�]j[�]	XZY%cv[R{�YPi�r)[Jk�g�l�[V�mU
ao]�aor)[JkZ]�ðew ¯>now*W6[%qjYPY�XZ[R{ô]	XZYs_baoi	�VYP]�[V\)YPi�ao]jYpq�{�XZYpg�]	XZY�r~aVqjY�{�ao�VY�df[Jgh�VYPi	�VYpq�]j[�]	XZY�i	YpqjYPi	�oao]	^v[Jg
{�ao�VYscvYP�VYpcxzZ{�Y�qjYP]�^v]	q�kZ\�\)YPi�r)[Jk�g�lEkZ\#]j[oUiJ(ð À æVéVñmw
W6[�d�XZYpd	�#XZ[R{ \~c`aVk�q	^vr~cvY�]	XZY�cvYP�VYpc�[V�pU�^`qPzZ{�Y�dPaVc`dPk�c`ao]jY�]	XZY�_�[elZYpc»��^`_�\~c`^vYpl�q	X�aoi	Y�[V�F�oaoi�^`aor~cvYt\~ap�

^`gE]j[V]	aVc4\~ap�mi	[Jc`c�aVg�l�df[J_�\~aoi	Y�^v]*]j[�l�ao]	aew<ì�qqU�i�^`qjYpq�kZ\4ze]	XZY�r~aVqjY;{�ao�VY;]	ao�VYpq�_�[Vi	Y�\)[Vi	]	^v[JgE[V�+]j[V]	aVc
\~ap�mi	[Jc`cxzJ{�X�^`cvY*]	XZY�r)[Jgmk�q�\~aoi	]�[V��\~ap��^`q��VYP]j]	^`gZ��i	Ypc`ao]	^v�VYpcv��q	_baVc`cvYPipwFì�dPdf[Vi�l�^`gZ�;]j[�]	XZY���YP{�^v]j]	q<q	kZi	�VYP�
^`g2«oðVð���aVg�l «oðVðJæmz�]	XZYP�}i	YP\)[Vi	]jYpl@]	X�ao]�aVdf]	k�aVc�qj\)Ypg�l�^`gZ��[Jg@�oaoi�^`aor~cvYb\~ap�@aVqsa�\)YPi�dfYpgh]	ao�VYE[V�*]j[V]	aVc
\~ap�mi	[Jc`c�{�aVq%®V®ow é�\)YPi�dfYpgh]s^`g�«oðVð��hz�kZ\���i	[J_øí	k�qj]�émw é#\)YPi�dfYpgh]�^`g@«oðVð !mzF{�X�^`d�X�^`q;]	XZYbYpg�l}[V��q	aV_�\~cvY
\)YPi�^v[el�w á g ]	XZY�cv[JgZ�}i�k�g�z�^v]�X�aVqbaVc`_�[Jqj]�lZ[JkZr~cvYpl ^`g ®pñ��VYpaoi�qPz���i	[J_ ¯mw ¬�\)YPi�dfYpgh]�^`g ®pæVæT¬@]j[ ®V®ow «
\)YPi�dfYpgh]�^`g�«oðVðJæmw�W+aor~cvYsñ�\�i	YpqjYpgh]	q�]	XZYsq	X�aoi	Y;[V���oaoi�^`aor~cvY;\~ap�#^`g�]j[V]	aVc+\~ap�mi	[Jc`c���i	[J_ ]	XZYs_�[elZYpc�rm�0U
cvYP�VYpcxw�W�X�ao]*q	X�aoi	Y�^`q*lZYpdfi	YpaVq	^`gZ��aVq�U�cvYP�VYpc)�V[mYpq�kZ\4w�W�XZY�q	X�aoi	Yt{�XZYpg�U�^`q*ðew æVñ�^`q�dPcv[JqjYpqj]*]j[�]	XZY�l�ao]	a
^`g2«oðVð !mw���[Vi	YP[R�VYPipz<df[Jg�q	^`lZYPi�^`gZ��]	XZY%q	X�aoi	\2kZ\m{�aoi�l�]ji	Ypg�l�[V�*\)YPi	��[Vi�_baVg�dfYf��i	Ypc`ao]jYpl�\~ap�Vz�]	X�ao]sq	X�aoi	Y
^`g@]	XZY�q	aV_�\~cvY%\)YPi�^v[el�{�aVq�c`^v�VYpcv�}]j[�r)YEcv[R{�YPi�]	X�aVg2]	XZYEi	YpdfYpgh]bcvYP�VYpc�]	XZY�q	kZi	�VYP��i	YP\)[Vi	]jYpl�w2�m[Zz�{�Y
df[Jg�dPc`k�lZY�]	X�ao]*l�ao]	a���[Vi�]	XZY�q	aV_�\~cvY�\)YPi�^v[el�^`g�l�^`dPao]jYta�df[Jg�q	^`lZYPi�aor~cv�bX�^v�JX%cvYP�VYpc�[V�rU+ze{�ap�EX�^v�JXZYPi�]	X�aVg
]	XZY;r)Ypg�d�X�_baoi	�%_�[elZYpc�äJU+Jtðew æJê�X�aVqfîtsow
ì�q4a�l�^v�Vi	Ypq	q	^v[Jg�zp{�Y�l�^`q	dPk�q	q)]	XZY�i	Ypc`ao]	^v[Jg�r)YP]�{�YPYpg;[JkZi4dPaVc`^vr�i�ao]	^v[Jg�aVg�l;��ao�VYplZ[Vi�g�aVg�l���aVgZ[R�eqj�e^`^�äâ���}ê�� q

_�YP]	XZ[el�wtì�q�]	XZYP��\)[J^`gh]jYpl#[JkZ]Pz)]	XZYs�VYP��[V��]	XZY�aV_�\~c`^»|�dPao]	^v[Jg�_�Ypd�X�aVg�^`q	_ [V��]	XZYp^vitdPaVc`^vr�i�ao]jYpl�_�[elZYpc
^`q�]	XZY�q	^vnPY�[V�;\�i	[o|~]%aVg�l ]	XZY�{�ao�VY�Ypc`aVqj]	^`dP^v]��Vz�{�X�^`d�X�^`q�lZYP]jYPi�_b^`gZYpl rm� ]	XZY�qj]jYpaVlZ�h��qj]	ao]jY}i�ao]	^v[2[V�
gZ[Jge��_baoi	�VYP]�kZ]	^`c`^v]���]j[b[JkZ]j\~kZ]*\)YPi*{�[Vi	�VYPipz�uv ^`g�]	XZYp^vi�gZ[V]	ao]	^v[Jg2ähu¸ XZYPi	YTêx��]	XZY�qj[o��dPaVc`cvYpl�i	YP\~c`aVdfYp_�Ypgh]
i�ao]	^v[ZwEW�XZYP�}dPaVc`^vr�i�ao]jYb]	XZYbi�ao]	^v[#]j[�_bao]	d�X@]	XZY%_�YpaVq	kZi	Ypl�aVdPdf[Jk�gh]	^`gZ��\�i	[o|~]�aVg�l}{�ao�VY%Ypc`aVqj]	^`dP^v]���[V�
l�ao]	aez�[V�F{�X�^`d�XE]	XZY;�oaVc`kZY�{�aVq�ðew æVñVñmw�W�XZYP�Eaoi	�JkZY;]	X�ao]�]	XZY�cv[R{�YPi�]	XZY�l�^»�)YPi	Ypg�dfY�r)YP]�{�YPYpg?��aVg�li��^`qPz
]	XZYbX�^v�JXZYPi�]	XZY�Ypc`aVqj]	^`dP^v]���[V��_baoi	�VYP];]	^v�JXh]	gZYpq	q�ä��hê�]j[�ao�V�Vi	YP�Jao]jY%\�i	[el�k�df]	^v�e^v]���^`qPz4aVg�l�]	XZY�cv[R{�YPi;]	XZY
Ypc`aVqj]	^`dP^v]��E[V�F{�ao�VY�r)Ypdf[J_�YpqPw�W�XZYPi	YP��[Vi	YVz�]	XZY�_�YpaVq	kZi	Ypl�q	_baVc`c)\�i	[o|~]�^`_�\~c`^vYpq�]	X�ao]7�íSBw�^`q�q	_baVc`c4aVg�l
[Jg�cv��_�[elZYPi�ao]jYpcv��\�i	[edf�edPc`^`dPaVc+{�ao�VYpq;_�YpaVg}]	X�ao]�w SO�#^`qtq	_baVc`cxz){�X�^`d�X�cvYpaVl�qt]j[#q	_baVc`c5��SO�Zwb�e_baVc`c
\�i	[o|~]�^`_�\~c`^vYpq�]	X�ao]�^v]�d�X�aVgZ�VYpq*q	^v�Jg�^»|�dPaVgh]	cv��^`gb\)YPi�dfYpgh]	ao�VY�]jYPi�_bq�^`gbi	Ypqj\)[Jg�qjY�]j[sYP�VYpg�asq	_baVc`c�d�X�aVgZ�VY
^`g@\�i	[el�k�df]	^v�e^v]��Vw�å4Ypq	qs\�i	[edf�edPc`^`dPaVc�{�ao�VY�^`_�\~c`^vYpq;]	X�ao]s{�ao�VYpq�i	Ypqj\)[Jg�l@^`gZYPi	]	cv�}aVg�l aor~qj[Vi	r2[Jg�cv�}]	XZY
q	_baVc`cvYPi�\)[Vi	]	^v[Jg%[V�6]	XZY�aVl�l�^v]	^v[Jg�aVc~i	Ypgh]���i	[J_']	XZYt\)[Jq	^v]	^v�VYtq	XZ[ed	��w�ì�c`qj[�[JgE]	XZY�c`aor)[Vi�q	kZ\�\~cv�bq	^`lZYVzecv[R{

wyx ´T¸7�oµ�½x¸�Õ�µ�þÄ¸�³�¾�¶T¾Ä¶RÒ©Ã�µ	¹�·f¸²³�ÀR³�¿ Á ¿ ³�Ñ�¹�µ	³�¿ ¾RÈoÂ¼¾Ä¶oÓR¿ ³�¿ ¾Ä¶oµ�Ám¾Ä¶�³�´T¸�Â�´T¾Ä½x¸¼¶�¹�µ	³�¿ ¾�¾�º�Ã*¿ ¶T¿ Ã�ÀTÃ@Õ�µ�þÄ¸�³�¾*µjÐf¸²¹�µ�þÄ¸FÕ�µ�þÄ¸ÄÈ
Âjµ�¶%�V¸6Âjµ�Á ¿ �R¹�µ	³�¸jÓ�µ�½~º»¾ÄÁ Á ¾jÕ4½¼Å�z�´T¸¼¶m{�µ�¶oÓq|�µ	¹�¸6¾ÄÀR³�ËTÀR³~ËV¸²¹�Õ)¾�¹�·f¸²¹)µ�¶oÓ�³�¾�³�µ�Áo¾ÄÀR³�ËTÀR³~¿ ¶*³�´T¸�½â³�¸jµÄÓpÑ*½â³�µ	³�¸ÄÈ } ~�� �$��c� ����� �m��c� ��Ö�� em�tÖ�� �pÅ x ´T¸¼¶V]V� � � �� �A�
� Ô °��
� [�
� Ô ��Ö�� �ü �¼Ï+½x¿ ¶Tþ�³�´T¸�]^�}Ö�� 
tµ�½�µp�V¸¼¶TÂ�´TÃ�µ	¹�·t¸¼¶oµn�TÁ ¸¼½FÀT½+³�¾�³�µ�·f¸<³�´T¸�Ã*¾�¹�¸<Â¼¾Ä¶T½x¸²¹�ÐÄµ	³�¿ Ðf¸�ËV¾Ä½x¿ ³�¿ ¾Ä¶�µn�V¾ÄÀR³F³�´T¸�µ�Ã*ËTÁ ¿ �oÂjµ	³�¿ ¾Ä¶
ËV¸²¹xº»¾�¹�Ã�µ�¶TÂ¼¸F¾�ºZ¾ÄÀR¹4Ã*¾pÓR¸¼ÁvÈR½x¿ ¶TÂ¼¸�µ<´T¿ þÄ´T¸²¹']�¿ Ã*ËTÁ ¿ ¸¼½�Ã*¾�¹�¸F½â³�µn�TÁ ¸+Õ�µ�þÄ¸<µ�¶oÓJÈRÂ¼¾Ä¶T½x¸c�PÀT¸¼¶P³�Á ÑPÈpÃ*¾�¹�¸FÐf¾ÄÁ µ	³�¿ Á ¸�ÐÄµ�Âjµ�¶TÂ²Ñ�µ�¶oÓ
ÀT¶T¸¼Ã*ËTÁ ¾jÑRÃ*¸¼¶P³jÅ
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i	Ypgh]	q���i	[J_�r)Yp^`gZ�#Yp_�\~cv[R�VYpl@i	Ypc`ao]	^v�VY�]j[�]	XZY%gZ[Jge��_baoi	�VYP]�kZ]	^`c`^v]��}^`_�\~cv��]	X�ao]�{�[Vi	�VYPi�q�aoi	Y�{�^`c`c`^`gZ�E]j[
qjYP\~aoi�ao]jY;[Vi�qjYpaoi�d�X#��[Vi�abgZYP{2íj[Vr�_�[Vi	Y���i	YpumkZYpgh]	cv�%^`gEi	Ypqj\)[Jg�qjYt]j[�a�q	_baVc`c�q	XZ[ed	�E^`gE\�i	[el�k�df]	^v�e^v]��Vw á g
r)[V]	X#dPaVqjYpqPzZ|~i�_�� q*^`g�dfYpgh]	^v�VYpq�]j[b\)[Jqj]*�oaVdPaVg�dP^vYpq�aVc`qj[�i	Ypqj\)[Jg�l�qj]ji	[JgZ�Jcv��]j[%a�d�X�aVgZ�VYs^`gE\�i	[el�k�df]	^v�e^v]��Vw
á g�[JkZi�[V\�]	^`_baVcFdf[Jgh]ji�aVdf]s_�[elZYpcxz)]	XZYbqj]jYpaVlZ�h��qj]	ao]jY%ap�VYPi�ao�VY�{�ao�VY�^`qtaVc`_�[Jqj]�]	XZYbq	aV_�YbcvYP�VYpc�aVqÏ�Zz

q	^`g�dfY;]	XZY�df[Jgh]ji�aVdf]�{�ao�VY�df[R�VYPi�q�[Jg�cv�E{�[Vi	�VYPip� q�i	YpqjYPi	�oao]	^v[Jg�cvYP�VYpc�äâao\~aoi	]���i	[J_ a�q	_baVc`c4qj]	aor~cvY;aV_�[Jk�gh]
[V��i	YP{�aoi�l}��[Vi;{�[Vi	�VYPip� q�Yf�)[Vi	]Äêt^`g�Ypumk�^`c`^vr�i�^`k�_0aVg�l}]	XZYbi	YpqjYPi	�oao]	^v[Jg}{�ao�VY�cvYP�VYpc�Ypumk�aVc`q[�#rm��å4Yp_b_ba
®ow � YpdPaVk�qjYE]	XZY%ap�VYPi�ao�VY�[JkZ]j\~kZ]�\)YPi�{�[Vi	�VYPi�^`q�dPaVc`^vr�i�ao]jYpl�]j[�|~]�]	XZY%_�[elZYpcx� q�qj]jYpaVlZ�h��qj]	ao]jY�i�ao]	^v[�[V�
{�ao�VYs]j[�[JkZ]j\~kZ]�\)YPi�{�[Vi	�VYPi�]j[�]	XZY�Yp_�\~^vi�^`dPaVc4c`aor)[Vi�q	X�aoi	YVz�aor)[JkZ]�]�{�[%]	X�^vi�l�qPzZ]	XZY�i	YP\~c`aVdfYp_�Ypgh]�i�ao]	^v[
u¸ ^`g�[JkZit[V\�]	^`_baVcFdf[Jgh]ji�aVdf]�Ypdf[JgZ[J_��}^`q�aVc`qj[�aoi	[Jk�g�l�]�{�[�]	X�^vi�l�qfîjîfw á ]�^`_�\~c`^vYpq*]	X�ao]�]	XZYsi	YP\~c`aVdfYp_�Ypgh]
i�ao]	^v[�^`g}[JkZi;[V\�]	^`_baVc�df[Jgh]ji�aVdf]�_�[elZYpc�^`q;_sk�d�X@dPcv[JqjYPi�]j[}�eX�^`_�YPip� q�dPaVc`^vr�i�ao]jYpl}�oaVc`kZYbðew ¬ZzF{�ap�}r)Ypcv[R{
���@� q�ðew æVñVñmw W�XZYPi	YP��[Vi	YVz�]	XZY�aV_�\~c`^»|�dPao]	^v[Jg _�Ypd�X�aVg�^`q	_ ^`g [JkZi%_�[elZYpc�_baV^`g�cv�@{�[Vi	�eq�]	XZi	[JkZ�JX ]	XZY
qj]	aor~cvY�{�ao�VY�_�[R�VYp_�Ypgh]�aoi	[Jk�g�lb^v]	q�i	YpqjYPi	�oao]	^v[Jg�cvYP�VYpc+äâq	_baVc`cyw«Sg�mê+i	Ypq	k�cv]jYpl���i	[J_÷aor~qjYpg�dfY�[V�){�[Vi	�VYPip� q
r~aoi	�JaV^`g�^`gZ��\)[R{�YPipz�gZ[V]�]	XZY�q	_baVc`cvYPi�\�i	[o|~]�äâq	_baVc`c���S¢wô^`gE���@� q*gZ[V]	ao]	^v[Jg�ê<{�X�^`d�X%^`q�[JgZYt[V�6]	XZY�_baV^`g
_�Ypd�X�aVg�^`q	_bq�^`gE]	XZY;���@w

¬N1�021�® � 8B�a©4ORSZOT§ ��ª
� [Vi�ao�V�Vi	YP�Jao]jY�aVg�l�^`l�^v[Jqj�eg�dfi�ao]	^`d�q	XZ[ed	�eqPz�]	XZY�\)[J^`gh]��Vi�^`l�^`qtdf[Jg�qj]ji�k�df]jYpl�w�W�XZYsi�aVgZ�VY�[V�<]	XZY��Vi�^`l

^`q^�Ï!@��� aoi	[Jk�g�l�^v]	q�_�YpaVg�w#W�XZY�gmk�_�r)YPi;[V�*]	XZYb�Vi�^`l���[Vi�G}aVg�l"I ^`q�æ@ä¼®PðZ®%��[Vis^`_�\~k�c`qjY�i	Ypqj\)[Jg�qjY
aVg�aVcv�eq	^`qÄêFaVg�l�®PðVðZ®ow�W�XZY�i	YpaVqj[Jg%{�Xh��]	XZYPi	Ytaoi	Y�asc`aoi	�VYtgmk�_�r)YPi<[V��I��Vi�^`lb\)[J^`gh]	q�i	Ypc`ao]	^v�VY�]j[?G�^`q�]	X�ao]
]	XZYbYf�)Ypdf]s[V�*]	XZYb[V\�]	^`_baVc�lZYPr�]�df[Jgh]ji�aVdf]�^`q�X�^v�JX�cv��lZYP\)Ypg�lZYpgh]�[Jg�]	XZY%d�XZ[J^`dfY�[V�*^v]	q;]	XZi	Ypq	XZ[Jc`l�w�W�XZY
c`ap{ø[V��_�[V]	^v[Jg@��[Vi�ao�V�Vi	YP�Jao]jY#q	XZ[ed	�eq�^`qsao\�\�i	[pòZ^`_bao]jYpl@]j[�]	XZYEl�^`q	dfi	YP]jY%qj]	ao]jY�qj\~aVdfYErm��]	XZY%_�YP]	XZ[el
q	kZ�V�VYpqj]jYpl#rm�EW+aVk�d�XZYpg2ä¼®pæVéV¯Jê�w
�}YElZi�ap{'[JgZY�]	XZ[Jk�q	aVg�l�\)YPi�^v[el�qt[V��ao�V�Vi	YP�Jao]jY#q	XZ[ed	�eq���i	[J_!]	XZYp^visao\�\�i	[pòZ^`_bao]jYpl2c`ap{÷[V��_�[V]	^v[Jg

�J^v�VYpg�]	XZY�^`g�^v]	^`aVc)�oaVc`kZYVw�W�XZYpg�z��J^v�VYpg�]	XZYsao�V�Vi	YP�Jao]jYbqj]	ao]jYVz){�Y�qj[Jcv�VY���[Vi�]	XZY�_�[elZYpc6qj[�]	X�ao]�]	XZY�]	^`_�Y
qjYPi�^vYpq�[V�<c`aor)[Vitumk�aVgh]	^v]	^vYpq�aVg�l�{�ao�VY�dPaVg�r)Ys�VYpgZYPi�ao]jYpl�w � �#i	YP\)Ypao]	^`gZ��]	X�^`q�q	^`_sk�c`ao]	^v[Jg#[JgZY�Xmk�g�lZi	Ypl
]	^`_�YpqPz�{�Y�dPaVg �VYpgZYPi�ao]jY�[JgZY�Xmk�g�lZi	Ypl q	aV_�\~cvYpq�[V��]	^`_�Y�qjYPi�^vYpqb{�^v]	X YpaVd�X�cvYpgZ�V]	X [V�t[JgZY�]	XZ[Jk�q	aVg�l
\)YPi�^v[el�qPw � [Vi�YpaVd�X q	aV_�\~cvYVz�{�Y#dPaVc`dPk�c`ao]jYpl q	aV_�\~cvY�_�[J_�Ypgh]	q�[V�t^`gh]jYPi	Ypqj]baVg�l ]	XZYpg ap�VYPi�ao�VYpl ]	XZYpqjY
_�[J_�Ypgh]	q�aVdfi	[Jq	q�q	aV_�\~cvYpqPw

üxü É�Ðf¸¼¶sÀT¶oÓR¸²¹F³�´T¸�½�µ�Ã*¸�Á ¸¼Ðf¸¼Á~¾�º)¶T¾Ä¶RÒ©Ã�µ	¹�·f¸²³�ÀR³�¿ Á ¿ ³�Ñ��tµ�¶oÓ;³�´T¸�Ã*¸jµ�¶s¾�º)ËR¹�¾pÓRÀTÂ²³�¿ Ðp¿ ³�Ñ;½x´T¾PÂ�·p½����RÈh³�´T¸�½â³�¸jµÄÓpÑpÒ©½â³�µ	³�¸
¹�¸¼ËTÁ µ�Â¼¸¼Ã*¸¼¶P³�¹�µ	³�¿ ¾��~ ¿ ¶�³�´T¸�¾ÄËR³�¿ Ã�µ�ÁTÂ¼¾Ä¶P³x¹�µ�Â²³�Ã*¾pÓR¸¼ÁRÂjµ�¶%�V¸6ÓR¿ ´J¸²¹�¸¼¶P³�º ¹�¾ÄÃ�³�´T¸4½�µ�Ã*¸�½â³�¸jµÄÓpÑpÒ©½â³�µ	³�¸�¹�µ	³�¿ ¾�¿ ¶�³�´T¸�½â³�µ�¶oÓTµ	¹�Ó
ÍFµ�½x´Q�oµ	¹�þfµ�¿ ¶T¿ ¶Tþ�Ã*¾pÓR¸¼ÁvÈVÕ4´T¿ Â�´�¿ ½FÂjµ�Á ¿ �R¹�µ	³�¸jÓ;³�¾�ÖpÅ e�´T¸²¹�¸ÄÅ x ´T¸�þfµ�ËQ�V¸²³�Õ)¸¼¸¼¶;³�´T¸¼Ã ¾�¹�¿ þÄ¿ ¶oµ	³�¸¼½Fº ¹�¾ÄÃ�³�´T¸�ºvµ�Â²³�³�´oµ	³+³�´T¸
ËR¹�¾pÓRÀTÂ²³�¿ ¾Ä¶�³�¸¼Â�´T¶T¾ÄÁ ¾Äþ�Ñ�¿ ¶�³�´T¸*¾ÄËR³�¿ Ã�µ�Á�Â¼¾Ä¶P³x¹�µ�Â²³�Ã*¾pÓR¸¼Á�µÄÓTÓR¿ ³�¿ ¾Ä¶oµ�Á Á Ñ�¿ ¶TÂ¼Á ÀoÓR¸¼½�µ�Õ)¾�¹�·f¸²¹cb ½�¸{´J¾�¹x³�Á ¸¼Ðf¸¼ÁvÈ�¿ ¶�Â¼¾Ä¶P³x¹�µ�½â³�³�¾
³�´oµ	³4¾�ºZ³�´T¸F½â³�µ�¶oÓTµ	¹�Ó�Ã*¾pÓR¸¼ÁvÅ
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W+aor~cvY�«�q	k�_b_baoi�^vnPYpq�]	XZY��VYP��qj]	ao]	^`qj]	^`dPq�[V��umk�aoi	]jYPi�cv�sy�w ��whl�ao]	aew á k�qjYpl�]	XZY�umk�aoi	]jYPi�cv�sYp_�\~cv[R�e_�Ypgh]

l�ao]	aE��i	[J_ ]	XZY� �kZi	i	Ypgh]tè+[V\~k�c`ao]	^v[Jg��m]	ao]	^`qj]	^`dPqRä� �è���ê�q	kZi	�VYP�Vz�i	YpaVcF{�ao�VY�l�ao]	a}ä�]j[V]	aVc�\�i�^v�oao]jY�ap�VYPi�ao�VY
XZ[JkZi�cv�#Ypaoi�g�^`gZ�Jq�^`g ®pæVéV«#lZ[Jc`c`aoi�qÄê���i	[J_ ]	XZYE �kZi	i	Ypgh]��<_�\~cv[R�e_�Ypgh]s�m]	ao]	^`qj]	^`dPqRä� �����ê�q	kZi	�VYP�Vz+aVg�l��oaT�
dPaVg�df�}l�ao]	a�äâXZYpcv\Z��{�aVgh]jYpl�aVlZ�VYPi	]	^`q	^`gZ��^`g�lZYfò~ê���i	[J_ö]	XZY% �[JgZ��YPi	Ypg�dfY � [Jaoi�l�wbW�XZY�]	^`_�Y�\)YPi�^v[el�[V��]	XZY
l�ao]	a�^`q���i	[J_ ®pæV¯T¬���®�]j[�«oðVð !@��¬Zw�ì�c`ce�oaoi�^`aor~cvYpq�aoi	Y�i	YP\)[Vi	]jYpl�^`g�cv[V�Jq�aVq<lZYP�e^`ao]	^v[Jg�q���i	[J_÷aVg���è2]ji	Ypg�l
{�^v]	X�q	_�[m[V]	X�^`gZ��\~aoi�aV_�YP]jYPis®Pð�SVw
ì�q�^`q�{�Ypc`c��egZ[R{�g�zZ�oaVdPaVg�df�E^`q*X�^v�JX�cv��\�i	[o��df�edPc`^`dPaVcxzZaVg�l�k�gZYp_�\~cv[R�e_�Ypgh]�^`q*df[Jk�gh]jYPij��df�edPc`^`dPaVcxw�W�XZYP�

aoi	Y�qj]ji	[JgZ�Jcv�;gZYP�Jao]	^v�VYpcv�;df[Vi	i	Ypc`ao]jYpl�{�^v]	X;YpaVd�Xs[V]	XZYPipw+¢�aVdPaVg�df�saVg�l�k�gZYp_�\~cv[R�e_�Ypgh]6aoi	Y<]jYpg�]	^`_�Ypq+_�[Vi	Y
�V[Jc`ao]	^`cvY�]	X�aVg#a�\�i	[el�k�df]	^v�e^v]���q	XZ[ed	��w á g�df[Jgh]ji�aVqj]Pz�aVq�W+aor~cvY;¯�q	XZ[R{�qPzZi	YpaVc�{�ao�VYpq�aoi	Y;aVc`_�[Jqj]�aVdf�edPc`^`dPaVc
i	Ypc`ao]	^v�VYb]j[#Yp_�\~cv[R�e_�Ypgh];[Vi;�oaVdPaVg�df�Vz�qj[#]	X�ao];i	YpaVc�{�ao�VYpqP�6\)[Jq	^v]	^v�VYbdf[Vi	i	Ypc`ao]	^v[Jg}{�^v]	X�\�i	[el�k�df]	^v�e^v]���^`q
_sk�d�X {�Ypao�VYPi%]	X�aVg \�i	Ypl�^`df]jYpl rm� ]	XZY�qj]	aVg�l�aoi�l ¡ �  ø_�[elZYpcxw á g aVl�l�^v]	^v[Jg�z<{�ao�VY��oaoi�^vYpq�]j[m[@c`^v]j]	cvY
df[J_�\~aoi	Ypl%{�^v]	Xb[V]	XZYPi*umk�aVgh]	^v]����oaoi�^`aor~cvYpqPw�W�XZY�qj]	aVg�l�aoi�l�lZYP�e^`ao]	^v[Jg�[V�4i	YpaVc~{�ao�VYpq*^`q<aVc`_�[Jqj]�]	XZYtq	aV_�Y
aVqs]	X�ao]s[V��a�\�i	[el�k�df]	^v�e^v]���q	XZ[ed	�@aVg�l2qj[�gZ[�aV_�\~c`^»|�dPao]	^v[Jg@c`^v�VY�]	X�ao]�^`g�[V]	XZYPi�umk�aVgh]	^v]����oaoi�^`aor~cvYpq�^`q
��[Jk�g�l�w
W+aor~cvY?!�q	XZ[R{�q�]	XZY�q	aV_�\~cvYs_�[J_�Ypgh]	qt[V��]	XZYs]	^`_�YsqjYPi�^vYpq��VYpgZYPi�ao]jYpl�rm�#]	XZY�qj]	aVg�l�aoi�l���èù_�[elZYpcxz

{�XZYPi	Yt{�ao�VY�^`q*lZYP]jYPi�_b^`gZYpl%rm�Ea�ó�aVq	XEr~aoi	�JaV^`g�^`gZ�s\�i	[edfYpq	qPw á gEi	Ypqj\)[Jg�qjYt]j[ba�\�i	[el�k�df]	^v�e^v]���d�X�aVgZ�VY;[V�
q	^`_b^`c`aoi�_bao�Jg�^v]	k�lZY�^`g�]	XZY�i	YpaVc6l�ao]	aez�]	XZYsqj]	aVg�l�aoi�l���è(_�[elZYpc��VYpgZYPi�ao]jYpqt_sk�d�X�q	_baVc`cvYPi*ã�k�df]	k�ao]	^v[Jg�q
[V��k�gZYp_�\~cv[R�e_�Ypgh]PzF�oaVdPaVg�df�Vz<aVg�l�]	XZY%�h��k@i�ao]	^v[�]	X�aVg@]	X�ao]s[V�*i	YpaVc�l�ao]	aew � kZi	]	XZYPi�_�[Vi	YVzF]	XZYPi	YE^`q�gZ[
\�i	[V\~ao�Jao]	^v[Jg [V�ta�\�i	[el�k�df]	^v�e^v]���q	XZ[ed	��z�q	^`g�dfYE]	XZY�df[Jgh]jYp_�\)[Vi�aoi	� df[Vi	i	Ypc`ao]	^v[Jg�qsr)YP]�{�YPYpg �oaVdPaVg�df� ä�[Vi
k�gZYp_�\~cv[R�e_�Ypgh]Äê�aVg�l#a�\�i	[el�k�df]	^v�e^v]���q	XZ[ed	�Eaoi	Y�dPcv[JqjY;]j[b[JgZYVw
W+aor~cvYpq�¬�q	XZ[R{�q�]	XZY�df[Vi	i	Ypqj\)[Jg�l�^`gZ��q	aV_�\~cvY�_�[J_�Ypgh]	q�[V�)]	XZY�]	^`_�Y�qjYPi�^vYpq��VYpgZYPi�ao]jYpl�rm�s]	XZY�[V\�]	^`_baVc

df[Jgh]ji�aVdf]*_�[elZYpcxw�W�XZY��V[Jc`ao]	^`c`^v]���[V�4k�gZYp_�\~cv[R�e_�Ypgh]Pzh�oaVdPaVg�df�Vz�aVg�lb]	XZY��h��k�i�ao]	^v[s^`q<_sk�d�X�r~^v�V�VYPi�^`gb]	XZY
[V\�]	^`_baVc)df[Jgh]ji�aVdf]�_�[elZYpc�]	X�aVgE^`g�]	XZY�qj]	aVg�l�aoi�lEó�aVq	X%r~aoi	�JaV^`g�^`gZ�s_�[elZYpc���[Vi*aVc`c�i�aVgZ�VYpq�[V�rU+w � ^v�JkZi	Y�®
df[J_�\~aoi	Ypq�]	XZY*^`_�\~k�c`qjY<i	Ypqj\)[Jg�qjYpq+[V��]	XZY*c`aor)[Vij��_baoi	�VYP]�umk�aVgh]	^v]��s�oaoi�^`aor~cvYpq+]j[b®��e� [V�~]	XZY*\�i	[el�k�df]	^v�e^v]��
q	XZ[ed	�@r)YP]�{�YPYpg ]	XZY�qj]	aVg�l�aoi�l _�[elZYpc�aVg�l2]	XZYE[V\�]	^`_baVc�df[Jgh]ji�aVdf]�_�[elZYpcxw�W�XZ[JqjYEi	Ypqj\)[Jg�qjYpq�aoi	Y�aVc`qj[
q	XZ[R{�gbrm��]	XZY�cvYP�VYpc�[V��r~aVqjY�\~ap��i�ao]	^v[ U+w � [Vi�aVc`cZi�aVgZ�VYpq<[V�¡U+zeW�XZ[JqjY�umk�aVgh]	^v]����oaoi�^`aor~cvYpq�i	Ypqj\)[Jg�lb_�[Vi	Y
c`aoi	�VYpcv�%^`gE]	XZY�[V\�]	^`_baVc)df[Jgh]ji�aVdf]�_�[elZYpc)]	X�aVg�^`gE]	XZY;qj]	aVg�l�aoi�lEó�aVq	X�r~aoi	�JaV^`g�^`gZ��_�[elZYpcxw�W�XZYt[V\�]	^`_baVc
df[Jgh]ji�aVdf]%aoi	i�aVgZ�VYp_�Ypgh]b[Vrm�e^v[Jk�q	cv��]jYpg�l�q�]j[@aV_�\~c`^v����]	XZY�i	Ypqj\)[Jg�qjYpq�[V�tk�gZYp_�\~cv[R�e_�Ypgh]�aVg�l �oaVdPaVg�df�
]	X�aVg�]	XZY�qj]	aVg�l�aoi�lEr~aoi	�JaV^`g�^`gZ��_�[elZYpc�lZ[mYpqPw
��[R{�YP�VYPipz*]	XZY#_bao�Jg�^v]	k�lZYE[V�taV_�\~c`^»|�dPao]	^v[Jg qjYPYp_bqbgZ[V]b]j[}r)Y�YpgZ[JkZ�JX [Vibi	[Vr~k�qj]Pw W�XZYE[Vi�lZYPib[V�
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aV_�\~c`^»|�dPao]	^v[Jg}^`q;q	kZr~qj]	aVgh]	^`aVc`cv��qjYpg�q	^v]	^v�VY�]j[�]	XZY�cvYP�VYpc�[V�qU+z6r~aVqjYb{�ao�VY%i�ao]	^v[Zw%W+aor~cvYb¬�aVg�l � ^v�JkZi	Y�®
df[Jge|~i�_ú]	X�ao]�]	XZY�aV_�\~c`^»|�dPao]	^v[Jg�Yf�)Ypdf]<^`q+�VYP]j]	^`gZ��r~^v�V�VYPi�aVqF]	XZY*r~aVqjY�\~ap�si�ao]	^v[�^`g�dfi	YpaVqjYpqPwFì�dPdf[Vi�l�^`gZ�t]j[
 �[Vi	[Jc`c`aoi	�b®ozhaVq;U�ao\�\�i	[JaVd�XZYpqF[JgZYVzJ]	XZY�[V\�]	^`_baVcm{�ao�VY�q	d�XZYp_�Y��VYP]	q�_sk�d�X�dPcv[JqjYPi�]j[�a�|�òeYpls{�ao�VYVzJ{�X�^`d�X
cvYpaVl�q;]j[�_�[Vi	Yb�V[Jc`ao]	^`cvY��oaVdPaVg�dP^vYpqPw#��[R{�YP�VYPipz�]j[��VYpgZYPi�ao]jY%]	XZY�[Vr~qjYPi	�VYpl2_bao�Jg�^v]	k�lZYb[V�*Yp_�\~cv[R�e_�Ypgh]
�V[Jc`ao]	^`c`^v]��Vzm]	XZY�cvYP�VYpc�[V��r~aVqjY�{�ao�VY�q	XZ[Jk�c`l�r)Y�X�^v�JX�YpgZ[JkZ�JX�w��(XZYpgb]	XZY�r~aVqjY�{�ao�VY�df[R�VYPi�q*æVñ;\)YPi�dfYpgh]<[V�
]	XZY�{�[Vi	�VYPip� q�i	YpqjYPi	�oao]	^v[Jg#{�ao�VYVz�]	XZY;�V[Jc`ao]	^`c`^v]��%[V�Fk�gZYp_�\~cv[R�e_�Ypgh]PzZ�oaVdPaVg�df�Vz�aVg�l�]	XZY��h��k�i�ao]	^v[b^`q*[Jg�cv�
!mw !#]	^`_�YpqsX�^v�JXZYPi�]	X�aVg2]	XZY%qj]	aVg�l�aoi�l2_�[elZYpcxzFqj]	^`c`c�_sk�d�X cv[R{�YPis]	X�aVg2]	X�ao]s[V�*]	XZYEl�ao]	aew"�tg�cv��{�XZYpg
U2i	YpaVd�XZYpq�kZ\�]j[�ðew æVéVñmz+]	XZYb_bao�Jg�^v]	k�lZY�[V��]	XZY�aV_�\~c`^»|�dPao]	^v[Jg�^`g�]	XZYb_�[elZYpcF^`q�df[J_�\~aoi�aor~cvY�]j[T��YP�VYpg
YfòZdfYPYpl�q²��]	X�ao]�[V�F]	XZY�l�ao]	a�aVq�qjYPYpg�^`g#W+aor~cvY;¬Zw�W�X�^`q�q	kZ�V�VYpqj]	q�]	X�ao]�]	XZY�_�[elZYpc4dPaVg��VYpgZYPi�ao]jY�YpgZ[JkZ�JX
aV_�\~c`^»|�dPao]	^v[Jg�[Jg�cv��^v��r~aVqjY�{�ao�VY�df[R�VYPi�q�aVc`_�[Jqj]<aVc`cZ]	XZY���i�aVdf]	^v[Jg�[V�){�ao�VYVw á ]<^`qF[JgZY�[V��_baV^`g�c`^`_b^v]	ao]	^v[Jg�q
[V�;]	XZY�_�[elZYpc�]	X�ao]E^v]	q%umk�aVgh]	^v]	ao]	^v�VY�\)YPi	��[Vi�_baVg�dfYpq%aoi	Y�qjYpg�q	^v]	^v�VY�]j[2]	XZY�r~aVqjY�{�ao�VY}cvYP�VYpc�{�X�^`d�X ^`q
Yfòe[V�VYpgZ[Jk�q	cv�sqjYP]F[JkZ]+[V�~]	XZY*_�[elZYpcxw � kZi	]	XZYPi�_�[Vi	YVzV]	XZY�i	YpdfYpgh]�kZ\m{�aoi�ls]ji	Ypg�ls[V�~aVlZ[V\�]	^`gZ��\)YPi	��[Vi�_baVg�dfYf�
i	Ypc`ao]jYpl�\~ap��_bap���VYPYP\�]	XZYb_�[elZYpc+��i	[J_ �VYpgZYPi�ao]	^`gZ�#aV_�\~c`^»|�dPao]	^v[Jg�YpgZ[JkZ�JX�]j[�r)Y�df[J_�\~aoi�aor~cvY�]j[#]	XZY
l�ao]	aew
W�XZY�_baV^`g�i	YpaVqj[Jg#��[Vi�]	XZY�_�[elZYpcx� q�^`_�\�i	[R�VYp_�Ypgh]�[Jg�aV_�\~c`^»|�dPao]	^v[Jg�^`q*]	XZYs_�[Vi	Y;i�^v�J^`lE{�ao�VYs_�[R�VYf�

_�Ypgh]F^v]+^`g�l�k�dfYpqPw4�(XZYpgsa�\�i	[el�k�df]	^v�e^v]��tq	XZ[ed	��X�^v]	qPzT]	XZY<i�^v�J^`l;{�ao�VY�_�[R�VYp_�Ypgh]��J^v�VYpq4|~i�_bq4]	XZY�qj]ji	[JgZ�VYPi
^`g�dfYpgh]	^v�VY�]j[EaVlTí	k�qj]�_�[Vi	Ys�oaVdPaVg�dP^vYpqPz�r~aVqjYpl�[Jg�]	XZY�Yfòe\)Ypdf]jYpl�d�X�aVgZ�VY�^`g��âkZ]	kZi	Y�\�i	[o|~]Pw�W+aor~cvY�¯bdf[J_��
\~aoi	Ypq�]	XZY�l�ao]	a;{�^v]	X�]	XZY�q	^`_sk�c`ao]jYpl�qjYPi�^vYpq�^`g�]jYPi�_bq�[V�)i	YpaVcZ{�ao�VY��V[Jc`ao]	^`c`^v]���aVg�lbdf[Vi	i	Ypc`ao]	^v[Jg�{�^v]	X�[V]	XZYPi
�oaoi�^`aor~cvYpqPw���rm�e^v[Jk�q	cv�Vzo]	XZY�[V\�]	^`_baVcZdf[Jgh]ji�aVdf]�_�[elZYpce�VYpgZYPi�ao]jYpq�_�[Vi	Y*i�^v�J^`ls{�ao�VY�_�[R�VYp_�Ypgh]	q�df[J_�\~aoi	Ypl
]j[�]	XZY�qj]	aVg�l�aoi�l�_�[elZYpc+{�XZYPi	Ys]	XZY�{�ao�VYblZ�eg�aV_b^`dPqtaoi	Y�r~aVq	^`dPaVc`cv��]	XZY�q	aV_�YbaVqt]	XZY�q	XZ[ed	��lZ�eg�aV_b^`dPqPw
� ^v�JkZi	Yt«�df[J_�\~aoi	Ypq�]	XZYt^`_�\~k�c`qjY*i	Ypqj\)[Jg�qjY�[V�4]	XZYt_�[elZYpc»���VYpgZYPi�ao]jYpl%i	YpaVc~{�ao�VY�aVg�l%c`aor)[Vi�umk�aVgh]	^v]	^vYpq<]j[
®��e��[V�F\�i	[el�k�df]	^v�e^v]��%q	XZ[ed	��r)YP]�{�YPYpg#]	XZYsqj]	aVg�l�aoi�l#_�[elZYpc4aVg�l#]	XZY;[V\�]	^`_baVc4df[Jgh]ji�aVdf]t_�[elZYpcxw á g#]	XZY
[V\�]	^`_baVc)df[Jgh]ji�aVdf]�Ypdf[JgZ[J_��Vz�]	XZY�i	YpaVc){�ao�VY;i	Ypqj\)[Jg�l�q�cvYpq	q�]j[ba�\�i	[el�k�df]	^v�e^v]��bq	XZ[ed	��z�aVg�l�df[Jg�qjYpumkZYpgh]	cv�
�oaVdPaVg�df��aVg�l#k�gZYp_�\~cv[R�e_�Ypgh]*�oaoi	�E_�[Vi	Y;�V[Jc`ao]	^`cvYVw
��YpaVgh{�X�^`cvYVz�df[J_�\~aoi	Ypl�{�^v]	XEi	YpaVc4l�ao]	aez~]	XZY�{�ao�VY��VYpgZYPi�ao]jYpl���i	[J_ø]	XZY;[V\�]	^`_baVc�df[Jgh]ji�aVdf]t_�[elZYpc�^`q

� ]j[m[�i�^v�J^`l���^`g��âaVdf]Pw á ]	q��V[Jc`ao]	^`c`^v]���^`q*[Jg�cv�E[JgZY;]jYpgh]	X�[V��]	X�ao]�[V��]	XZY;i	YpaVc6l�ao]	aew*W�XZY;\~aoi	]�[V��i	YpaVqj[Jg#��[Vi
]	X�ao]+^`q4r)YpdPaVk�qjY<[JkZi6[V\�]	^`_baVchdf[Jgh]ji�aVdf]F_�[elZYpchaVq	q	k�_�Ypq4]	X�ao]6{�[Vi	�VYPi�q+r)YpX�ap�VY�df[J_�\)YP]	^v]	^v�VYpcv��^`g�]	XZY�c`aor)[Vi
_baoi	�VYP]�k�g�c`^v�VY�]	XZY�qj]	aVg�l�aoi�lEr~aoi	�JaV^`g�^`gZ��_�[elZYpcxzeqj[b^v]*lZ[mYpq�gZ[V]�aVc`cv[R{ aVgh��{�ao�VY�_baoi	�h��kZ\4w���[Vi	YP[R�VYPipz
]	XZY�k�g�^`umkZYsqj[JkZi�dfY�[V�<{�ao�VY�ã�k�df]	k�ao]	^v[Jg�qt^`g�]	XZY�[V\�]	^`_baVcFdf[Jgh]ji�aVdf]�_�[elZYpcF^`q�]	XZY�\�i	[el�k�df]	^v�e^v]��#q	XZ[ed	��w
�tg�dfY�]	XZY�_�[elZYpc+aVc`cv[R{�q���[Vi�]	XZY�{�ao�VYb_baoi	�h��kZ\}aVg�l�]	XZY��oaoi�^v[Jk�q�q	XZ[ed	�eqPz�[V]	XZYPi�]	X�aVg}a%\�i	[el�k�df]	^v�e^v]��
q	XZ[ed	��zhaT�)Ypdf]	^`gZ�t]	XZY*_baoi	�h��kZ\4zV]	XZY�ã�k�df]	k�ao]	^v[Jg�q+[V��_�[elZYpcx� qFdf[Jgh]ji�aVdf]�{�ao�VY�_bap�sr)Ypdf[J_�Y*_�[Vi	Y��V[Jc`ao]	^`cvYVw
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�(X�^`d�Xs�âaVdf]j[Vi�q�_bao�VY*{�ao�VYpq�_�[Vi	Y�i�^v�J^`l�^`g�]	XZY�[V\�]	^`_baVcmdf[Jgh]ji�aVdf]<_�[elZYpc+¢%W�XZY<|~i�qj]+^`q+]	XZY�aVc`cv[R{�aVg�dfY
[V��a�]jYp_�\)[Vi�aoi	�}c`ap�V[o�Fw#�(^v]	X}]	XZY%ap�oaV^`c`aor~^`c`^v]���[V��]jYp_�\)[Vi�aoi	�}c`ap�V[o�Fz�aVq�å4Yp_b_ba@®�^`g}]	XZY%ì�\�\)Ypg�l�^»ò
^`g�l�^`dPao]jYpqPz�]	XZYs{�[Vi	�VYPip� q�i	YpqjYPi	�oao]	^v[Jg�{�ao�VYVz�{�X�^`d�X�^`q�[V]	XZYPi	{�^`qjYs_baV^`g�cv��lZYP]jYPi�_b^`gZYpl�rm�#{�[Vi	�VYPip� q�[JkZ]¼�
q	^`lZY�[V\�]	^v[Jg�z�r)Ypdf[J_�Ypq�|�òeYpl�^`g�lZYP\)Ypg�lZYpgh]*[V�<]	XZY�qj]	ao]jY�[V��]	XZY�c`aor)[Vit_baoi	�VYP]Pw�W�X�ao]tdPaVg�_bao�VY�{�ao�VYpqP�
i	Ypqj\)[Jg�qjYpq�]j[�a�q	XZ[ed	��_�[Vi	Y�^`gZYPi	]Pw#�mYpdf[Jg�l�z+]	XZY�_�[Vi	Y%^`_�\)[Vi	]	aVgh]��âaVdf]j[Vi�^`q;]	XZY�df[J_�\)YP]	^v]	^v�VYpgZYpq	q�aVq¼�
q	k�_�\�]	^v[Jg���[Vi�]	XZY�{�[Vi	�VYPi�^`g}[JkZisdf[Jgh]ji�aVdf]	k�aVc�qjYP]j]	^`gZ�Zw�ì�c`cF]	X�ao];|~i�_bq;gZYPYpl�]j[�dPaoi	Y%aor)[JkZ]�^`g}[Vi�lZYPi
]j[�^`g�l�k�dfYb{�[Vi	�VYPi�qP�F\~aoi	]	^`dP^v\~ao]	^v[Jg@^`q;]j[��Jk�aoi�aVgh]jYPY�]	XZYp^vi�i	YpqjYPi	�oao]	^v[Jg@{�ao�VYÄ�(^`_�\~cv�e^`gZ�iw¤£ w�ÂuJ �
rm��å4Yp_b_ba�®owty�g�c`^v�VYsa%X�^v�JX�cv�E\�i	[edf�edPc`^`dPaVc4{�ao�VY�^`g#]	XZYs]��m\~^`dPaVc+r~aoi	�JaV^`g�^`gZ��_�[elZYpcxz~]	XZY�df[J_�\)YP]	^v]	^v�VY
df[Jgh]ji�aVdf]	^`gZ��aoi	i�aVgZ�VYp_�Ypgh]�l�^`df]	ao]jYpq�]	X�ao]�i	YpaVc�{�ao�VYt�oaoi	��aVcv[JgZ��]	XZY�r~k�q	^`gZYpq	q<df�edPcvYt[Jg�cv��aVq�cv[JgZ��aVq�]	XZY
{�[Vi	�VYPip� q�[JkZ]	q	^`lZY�[V\�]	^v[Jg#^`q*d�X�aVgZ�J^`gZ�Zz~aT�)Ypdf]jYpl#rm�E]	XZY;ao�V�Vi	YP�Jao]jY�qj]	ao]jY;[V��c`aor)[Vi�_baoi	�VYP]Pw
���VYpg@]	XZ[JkZ�JX�]	XZY�{�ao�VYEq	d�XZYp_�Y%q	XZ[Jk�c`l}r)Ybr~aVqjYpl�[Jg@]	^`_�Yf���oaoi	�e^`gZ��\)YPi	��[Vi�_baVg�dfYpq�l�kZYb]j[�_�[Vi�aVc

X�aonpaoi�l�zh]	XZY*{�ao�VY�i�^v�J^`l�^v]��sdPaVg�r)Y*\�i	YpqjYPi	�VYpl�]	XZi	[JkZ�JX�]	XZY�[V\�]	^`_baVcZdf[Jgh]ji�aVdf]P� q�[R{�g�\�i	[V\)YPi	]���lZYpq	dfi�^vr)Ypl
Ypaoi�c`^vYPipw ì�q� �[Vi	[Jc`c`aoi	� ®�q	XZ[R{�qPz�{�XZYpg(a2\)[Jq	^v]	^v�VY�\�i	[el�k�df]	^v�e^v]�� q	XZ[ed	� X�^v]	qPz*|~i�_�� qE_baoi	�J^`g�aVc��JaV^`g
��i	[J_ i�aV^`q	^`gZ�b]	XZYsr)[Jgmk�q�]	XZi	Ypq	XZ[Jc`l¥�I ä��oaVc`kZYf��[V�©�x|~i�_ Yf�)Ypdf]Äê�^`q�r~^v�V�VYPi�]	X�aVg�ab|~i�_�� q�cv[Jq	q���i	[J_ i�aV^`q	^`gZ�
]	XZi	Ypq	XZ[Jc`l�]	X�ao]�^`q�^`g�dPkZi	i	Ypl#rm��aElZYP]jYPi�^v[Vi�ao]jYpl}^`g�dfYpgh]	^v�VYs��[Vit{�[Vi	�VYPi�äâ^`g�dfYpgh]	^v�VY�Yf�)Ypdf]Äê�w�W�Xmk�qPz�^`g�]	XZY
�âaVdfY�[V�4a�\)[Jq	^v]	^v�VY�q	XZ[ed	�eqPzh|~i�_bq�X�aVl�r)YP]j]jYPi�]	ao�VY�Yfòe]ji�a�i	Ypgh]<[R�VYPi�a;{�[Vi	�VYPip� q�i	YpqjYPi	�oao]	^v[Jg�{�ao�VYVzei�ao]	XZYPi
]	X�aVg�i�aV^`q	^`gZ��]	XZY�{�[Vi	�VYPip� q�\~ap�E]j[b\�i	[R�e^`lZY;_�[Vi	Y;^`g�dfYpgh]	^v�VYpqPw
ó�[R{;z*{�Y�lZYpdf[J_�\)[JqjY#]	XZ[JqjY��âaVdf]j[Vi�q�]j[2qjYPY�XZ[R{ _sk�d�X ]	XZY�|�òeYpl i	YpqjYPi	�oao]	^v[Jg {�ao�VY�df[Jgh]ji�^vr~kZ]jYpq

]j[@�VYpgZYPi�ao]	^`gZ��i�^v�J^`l {�ao�VYVwùW6[2lZ[}]	X�^`qPz�{�Y�aVc`cv[R{0]	XZY#i	YpqjYPi	�oao]	^v[Jg {�ao�VYÄ��{�X�^`d�X {�aVqb|�òeYpl ]j[@]	XZY
gZ[Jge��_baoi	�VYP]�kZ]	^`c`^v]��%aVdPdf[Vi�l�^`gZ�b]j[%å4Yp_b_ba�®���]j[�r)Y�]	^`_�Yf���oaoi	�e^`gZ�Zw��}Ysdf[Jg�dfYp^v�VY�]	XZY;Ypdf[JgZ[J_��Vz~{�XZYPi	Y
a�c`aor)[Vij��_baoi	�VYP];qj]	ao]jY%q	k�_b_baoi�^vnPYpl�rm���oaVdPaVg�df�h��k�gZYp_�\~cv[R�e_�Ypgh]�i�ao]	^v[i��aT�)Ypdf]	q�{�[Vi	�VYPip� q�i	YpqjYPi	�oao]	^v[Jg
{�ao�VYVz�r~kZ];{�[Vi	�VYPip� qs{�ao�VY�q	d�XZYp_�YE^`q�qj]	^`c`c�lZYP]jYPi�_b^`gZYpl�rm�}]	XZY%[V\�]	^`_baVc<lZYPr�]sdf[Jgh]ji�aVdf]�aVq�lZYpq	dfi�^vr)Ypl�w
á g�]	X�^`q�Ypdf[JgZ[J_��Vz)ab{�[Vi	�VYPip� q�i	YpqjYPi	�oao]	^v[Jg#{�ao�VYs^`q*]	XZY�{�ao�VYscvYP�VYpc6_bao�e^`gZ�b]	XZY;�oaVc`kZY;[V�F]	XZY�Yp_�\~cv[R�VYpl

� Ypumk�aVc+]	XZYs�oaVc`kZYs[V��]	XZY�k�gZYp_�\~cv[R�VYplU�sw á g�[V]	XZYPi�{�[Vi�l�qPz�{�[Vi	�VYPi�qt��YPYpc+^`g�l�^»�)YPi	Ypgh]�r)YP]�{�YPYpg�r)Yp^`gZ�
Yp_�\~cv[R�VYpl�aVg�lEr)Yp^`gZ��k�gZYp_�\~cv[R�VYpl#k�g�lZYPi*]	X�^`q�i	YpqjYPi	�oao]	^v[Jg�{�ao�VYVw

� ^v�JkZi	Y�!�\�i	YpqjYpgh]	q<]	XZYt^`_�\~k�c`qjY�i	Ypqj\)[Jg�qjY�[V�4�oaVdPaVg�df��aVg�lEk�gZYp_�\~cv[R�e_�Ypgh]�^`gb]	XZY�[V\�]	^`_baVc�df[Jgh]ji�aVdf]
Ypdf[JgZ[J_��%{�^v]	X%]	^`_�Yf���oaoi	�e^`gZ�si	YpqjYPi	�oao]	^v[Jg%{�ao�VYVw � ^v�JkZi	Y�¬�df[J_�\~aoi	Ypq*]	XZYt{�ao�VY;lZ�eg�aV_b^`dPq<r)YP]�{�YPYpg�]	XZY
qj]	aVg�l�aoi�l�_�[elZYpcmaVg�ls]	XZY�[V\�]	^`_baVcmdf[Jgh]ji�aVdf]<_�[elZYpch{�^v]	Xsa�]	^`_�Yf���oaoi	�e^`gZ��i	YpqjYPi	�oao]	^v[Jg�{�ao�VYVw< �[J_�\~aoi�^`gZ�
{�^v]	X � ^v�JkZi	Y�«mzm�}Y�dPaVg%X�aoi�l�cv�;|�g�lbaVgh�bl�^»�)YPi	Ypg�dfY*r)YP]�{�YPYpg�]	XZY�dPaVqjYpq��F{�XZYP]	XZYPi<]	XZY�i	YpqjYPi	�oao]	^v[Jg�{�ao�VY
^`q�]	^`_�Yf���oaoi	�e^`gZ�t[Vi�gZ[V]Pw�ì�\~aoi	]���i	[J_ q	_baVc`cZ^`g�dfi	YpaVqjY�^`g��V[Jc`ao]	^`c`^v]��VzJ]	XZY�{�ao�VY�lZ�eg�aV_b^`dPqF[V�)]	X�^`q�Ypdf[JgZ[J_��
^`q*qjYpc`lZ[J_ël�^`qj]	^`gZ�Jk�^`q	XZYpl���i	[J_ø]	X�ao]�[V�+]	XZY�[V\�]	^`_baVc�df[Jgh]ji�aVdf]�_�[elZYpc){�^v]	XE]	XZYt|�òeYplEi	YpqjYPi	�oao]	^v[Jg�{�ao�VYVz
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{�X�^`d�X#^`q�]	XZYsdPaVqjYs{�^v]	X�]	XZY��V[Jc`ao]	^`c`^v]��E[V���oaVdPaVg�df��aVg�l�k�gZYp_�\~cv[R�e_�Ypgh]Pw*W�Xmk�qPz�{�YsdPaVg�df[Jg�dPc`k�lZY;]	X�ao]
_�[elZYpcx� qbaV_�\~c`^»|�dPao]	^v[Jg ^`q�i	[Vr~k�qj]Pz�{�XZYP]	XZYPi�a�{�[Vi	�VYPip� q�i	YpqjYPi	�oao]	^v[Jg {�ao�VY�^`q�|�òeYpl [Vi%gZ[V]PwùW6[2q	k�_
kZ\4z�]	XZY�|�òeYpl2i	YpqjYPi	�oao]	^v[Jg2{�ao�VY#lZ[mYpq�gZ[V]�df[Jgh]ji�^vr~kZ]jYE_sk�d�X ]j[��VYpgZYPi�ao]	^`gZ��i�^v�J^`l�{�ao�VY#aVg�l2�V[Jc`ao]	^`cvY
Yp_�\~cv[R�e_�Ypgh]Pw�¡�ao]	XZYPipzh{�[Vi	�VYPip� q<c`^`_b^v]jYpl�r~aoi	�JaV^`g�^`gZ�t\)[R{�YPi���Ypao]	kZi�^`gZ�t[JkZi<df[Jgh]ji�aVdf]<Ypgh�e^vi	[Jg�_�Ypgh]F\~c`ap�eq
]	XZY�_�[Jqj]�q	^v�Jg�^»|�dPaVgh]<i	[JcvY�^`g%]	XZY�_�[elZYpcx� q�dPao\~aor~^`c`^v]��b]j[��VYpgZYPi�ao]jY;i�^v�J^`l�{�ao�VYpq�aVg�lE�V[Jc`ao]	^`cvYtumk�aVgh]	^v]	^vYpqPw

¦FÚ �%D6A<ßy'�Þ<Ý<à�A�B8M«&(,�?)HJI7/
á g;]	X�^`q4\~ao\)YPipzR{�Y�df[Jg�qj]ji�k�df]Fa�qjYpaoi�d�Xs_�[elZYpchaVkZ�J_�Ypgh]jYpl�{�^v]	X;df[Jgh]ji�aVdf]�aoi	i�aVgZ�VYp_�Ypgh]	q+k�g�lZYPi+aVqj�e_��

_�YP]ji�^`d�^`gZ��[Vi�_bao]	^v[Jg�wFy�g�lZYPi*qj]	aVg�l�aoi�l�i	YP�Jk�c`aoi�^v]���df[Jg�l�^v]	^v[Jg�qPzma�q	^`_�\~cvY�lZYPr�]�df[Jgh]ji�aVdf]*��[Vi�_¨§a�c`a á g�gZYpq
ä¼®pæVæoðhêt^`q�lZYPi�^v�VYpl�aVq�aVg�[V\�]	^`_baVc+df[Jgh]ji�aVdf]Pz6{�X�^`d�X�_bap��YfòZX�^vr~^v]�cvYpq	q��V[Jc`ao]	^`cvYs{�ao�VY�ã�k�df]	k�ao]	^v[Jg�q�]	X�aVg
]	XZY�qj]	aVg�l�aoi�lEr~aoi	�JaV^`g�^`gZ�s_�[elZYpc)lZ[mYpqPw�W�X�^`q�cvYpq	q��V[Jc`ao]	^`c`^v]��%dPaVg#cvYpaVl%]j[b_�[Vi	Y��V[Jc`ao]	^`cvY�k�gZYp_�\~cv[R�e_�Ypgh]
aVg�l��oaVdPaVg�df��aVqtdf[J_�\~aoi	Ypl�]j[E]	XZY�qj]	aVg�l�aoi�l���è _�[elZYpcxw���[R{�YP�VYPipz6]	XZY�_bao�Jg�^v]	k�lZYs[V��aV_�\~c`^»|�dPao]	^v[Jg
qjYPYp_bq�gZ[V]�]j[;r)Y�i	[Vr~k�qj]Pw�W�XZY*_�[elZYpcZdPaVg��VYpgZYPi�ao]jY�]	XZY*[Vr~qjYPi	�VYplb_bao�Jg�^v]	k�lZY�[V��Yp_�\~cv[R�e_�Ypgh]��V[Jc`ao]	^`c`^v]��
[Jg�cv��^v�)]	XZY�r~aVqjY�{�ao�VYVzZ{�X�^`d�Xb^`q�Yfòe[V�VYpgZ[Jk�q	cv��|�òeYpl�XZYPi	YVze^`q<X�^v�JX�YpgZ[JkZ�JX�]j[�df[R�VYPi*aVc`_�[Jqj]�aVc`c�]	XZY���i�aVdÄ�
]	^v[JgE[V�6{�[Vi	�VYPip� q*i	YpqjYPi	�oao]	^v[JgE{�ao�VYVw��(XZYpgE{�Y;^`gh�VYpqj]	^v�Jao]jY�]	XZY;qj[JkZi�dfYt[V�6i	YpaVc){�ao�VY;i�^v�J^`l�^v]��Vzm{�Yt��[Jk�g�l
]	X�ao]�d�X�aVgZ�VYpq�^`gE{�[Vi	�VYPip� q�[JkZ]	q	^`lZY�[V\�]	^v[Jg�q�qjYpc`lZ[J_ëaT�)Ypdf]�{�ao�VY��V[Jc`ao]	^`c`^v]��Vw<å6^`_b^v]jYplEr~aoi	�JaV^`g�^`gZ��\)[R{�YPi
[V��{�[Vi	�VYPi�^`q�_�[Vi	Ysdfi�k�dP^`aVc4��[Vi�Yfòe\~c`aV^`g�^`gZ��{�ao�VY�^`gZYPi	]	^`aew��tgZY�[V��_baV^`g�|�g�l�^`gZ�Jq*^`q�]	X�ao]t_�[Vi�aVc6X�aonpaoi�l
_bap�bgZ[V]�aV_�\~c`^v����{�ao�VY�ã�k�df]	k�ao]	^v[Jg�q�[R�VYPi�df�edPcvY�r)YpdPaVk�qjY�[V�)]	XZY�{�Ypao��^`g�dfYpgh]	^v�VY�Yf�)Ypdf]�[V�4aVlTí	k�qj]	^`gZ��]	XZY
r)[Jgmk�qPw
W�XZYPi	Y�i	Yp_baV^`g�a#cv[V];[V��]	X�^`gZ�Jq���[Vi;�âkZi	]	XZYPi;i	YpqjYpaoi�d�X�w%��aV^`g�]	XZYP[Vi	YP]	^`dPaVc<c`^`_b^v]	ao]	^v[Jg�[V��]	X�^`q;_�[elZYpc

^`q�]	X�ao];{�Y�^`_�\)[JqjY�a�Yfòe[V�VYpgZ[Jk�q	cv��|�òeYpl�cvYP�VYpc�[V��r~aVqjYb{�ao�VY�[Jg�]	XZY�_�[elZYpcx� q�df[Jgh]ji�aVdf]�aoi	i�aVgZ�VYp_�Ypgh]Pz
]	XZ[JkZ�JX�^v]�q	XZ[Jk�c`l�r)Y�Ypg�lZ[V�VYpgZ[Jk�q	cv��lZYP]jYPi�_b^`gZYpl�rm��|~i�_�� q�[V\�]	^`_baVc~d�XZ[J^`dfYVw��e^`g�dfY�^v]<^`q<a�dfi�^v]	^`dPaVc��âaVdf]j[Vi
aT�)Ypdf]	^`gZ�#]	XZYb_�[elZYpcx� qtaV_�\~c`^»|�dPao]	^v[Jg�\)YPi	��[Vi�_baVg�dfY�q	^v�Jg�^»|�dPaVgh]	cv�Vz4^v]�^`q�^`_�\)YPi�ao]	^v�VY�]j[E|�g�l�]	XZYP[Vi	YP]	^`dPaVc
í	k�qj]	^»|�dPao]	^v[Jg�q;��[Vi;|~i�_�� q;\~ap�e^`gZ��a�q	kZr~qj]	aVgh]	^`aVc<cvYP�VYpc<[V�*r~aVqjY�{�ao�VY�^`g�[Vi�lZYPi�]j[�q	kZ\�\)[Vi	]�]	XZY%�oaVc`^`l�^v]��
[V�<]	XZYb_�[elZYpcx� qtaV_�\~c`^»|�dPao]	^v[Jg�w��mYpdf[Jg�l�z4aVcv]	XZ[JkZ�JX�{�Y�\~kZ]�_sk�d�X�Yp_�\~X�aVq	^`q�[Jg�]	XZY�^`_�\)[Vi	]	aVgh]�i	[JcvY�[V�
{�[Vi	�VYPip� q�c`^`_b^v]jYpl�r~aoi	�JaV^`g�^`gZ��\)[R{�YPipzhXZ[R{ qj]ji	[JgZ��a�{�[Vi	�VYPip� q�r~aoi	�JaV^`g�^`gZ��\)[R{�YPi�^`q+r~aVq	^`dPaVc`cv�;a�Yp_�\~^vi�^`dPaVc
^`q	q	kZYVwtW�Xmk�qPz)^v]�q	XZ[Jk�c`l�r)YsaEg�ao]	kZi�aVc+gZYfòe]tqj]jYP\�]j[%|�g�l�qj[J_�YsYp_�\~^vi�^`dPaVc4YP�e^`lZYpg�dfYpqtaor)[JkZ]�]	XZY�lZYP�Vi	YPY
[V��{�[Vi	�VYPip� qtr~aoi	�JaV^`g�^`gZ�b\)[R{�YPipw � ^`g�aVc`cv�Vz~{�Y�gZYPYpl�]j[�|�g�l�]	XZY�_�[Vi	Ys�VYpgZYPi�aVcFdf[Jg�l�^v]	^v[Jg�q�k�g�lZYPi�{�X�^`d�X
\)YPi	��[Vi�_baVg�dfYf��r~aVqjYpl {�ao�VY�q	d�XZYp_�Y�^`g�dPkZi	i	Ypl2rm�2_�[Vi�aVc�X�aonpaoi�l lZ[mYpqbgZ[V]baV_�\~c`^v����{�ao�VY�ã�k�df]	k�ao]	^v[Jg�q
[R�VYPi*df�edPcvYpq�YP�VYpg%k�g�lZYPi<XmkZ�VY�[JkZ]j\~kZ]��oaoi�^`ao]	^v[Jg�qPw+�}Y�Yfòe\~cv[Vi	Ypl�[Jg�cv��a;\~aoi�aV_�YP]jYPi�^vnPYplb�VYPi�q	^v[Jgb[V�)]	XZ[JqjY
df[Jg�l�^v]	^v[Jg�q*XZYPi	YVw
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M«&�©³&�H &~A<ßd&(/
ì�r)[R{�l�zm­Zw �@wvzmaVg�l�ì�wªO�Ypc`c`gZYPipzZ®pæVéVñmze�<qj]	^`_bao]	^`gZ��õ�i	[Jq	q�å6aor)[Vij� � [Vi�dfY � cv[R{�qPzm­V[JkZi�g�aVce[V� � k�q	^`gZYpq	q�aVg�l

�<df[JgZ[J_b^`d��m]	ao]	^`qj]	^`dPq�!Zä4!Jê�z)«VñT¬o�²«Vé	!mw
ì�cv]j[JgTí	^xzV­ZwvzZ®pæVéV¯mz á gh]jYPi	]jYp_�\)[Vi�aVcZ�ekZr~qj]	^v]	kZ]	^v[Jg;^`g�å6aor)[Vi��ekZ\�\~cv�r�����e^`lZYpg�dfY���i	[J_ú��^`dfi	[t�tao]	aezm­V[JkZi�g�aVc

[V�Fè+[Jc`^v]	^`dPaVc4�<df[JgZ[J_��#æT¬Zz~qp®Z�o¯R��q�«e®pñmw
ì�g�lZ[Jcv�âao]j]j[Zz��swvzF®pæVæV¯mz�å6aor)[Vi��mYpaoi�d�X�aVg�l � k�q	^`gZYpq	q� ��edPcvYVz~ì�_�YPi�^`dPaVg��<df[JgZ[J_b^`d;¡�YP�e^vYP{�éV¯Zä¼®Rê�z�®V®p«R�

®Ê!V«mw
� YpaVk�lZi	�Vz�è+wvz)aVg�l�­Zw~�t^`ó�aoi�lZ[Zz+®pæVæVñmz�W�XZY����)Ypdf]�[V� á _�\~c`^`dP^v]� �[Jgh]ji�aVdf]	q�[Jg#]	XZYs��[R�VYp_�Ypgh]t[V����ao�VYpq

[R�VYPib]	XZY � k�q	^`gZYpq	q� ��edPcvY	�E���e^`lZYpg�dfY%��i	[J_ ��^`dfi	[}�tao]	aez*­V[JkZi�g�aVc�[V��è+[Jc`^v]	^`dPaVc��<df[JgZ[J_�� æVæZä�¬mê�z
æ �o«R��®PðVðo¬Zw

� ^`c`qPzo�@wvzZ®pæVéVñmzJ¡�YpaVch��ao�VY�[R�VYPiF]	XZY � k�q	^`gZYpq	q+ ��edPcvYp�+���e^`lZYpg�dfY���i	[J_ôèFaVgZYpcm�tao]	aezm­V[JkZi�g�aVcV[V��è+[Jc`^v]	^`dPaVc
�<df[JgZ[J_��#æ	!Zä�¬mê�z�¯V¯V¯R�²¯VéVæmw

� c`aVg�d�X�aoi�l�zy�swvzmaVg�l�è+wm�t^`aV_�[Jg�l�z�®pæVæoðezZW�XZYt ��edPc`^`dPaVc � YpX�ap�e^v[Vi�[V�)]	XZY�õ�i	[Jq	q � cv[R{�q�[V�4y�w ��wh�}[Vi	�VYPi�qPz
� i	[m[V�e^`gZ�Jq�èFao\)YPi�q*[Jg#�<df[JgZ[J_b^`d�ì�df]	^v�e^v]���ð�äx«Jê�z)éVñR��®f¬�!mw

� [Jc`lZi�^`g�z6�@wvz�aVg�l2�@w+��[Vi	�oao]	X�z*®pæVæVñmz�å6aor)[Vi� �[Jgh]ji�aVdf]	q�aVg�l � k�q	^`gZYpq	qs ��edPcvYpqPz�­V[JkZi�g�aVc�[V��è+[Jc`^v]	^`dPaVc
�<df[JgZ[J_��}®Pð !mz)æ �o«R��®PðVðo¬Zw

 �aVXmk�doz�è+wvzt �w�õt^`aVgZYpc`c`aez*�sw�õ�[Jkeò)z�aVg�l�ì�wmO��ecvr)YPi	r)YPi	�Zz*«oðVðJ«mz��<umk�aVc`^vnp^`gZ�}��ao�VY}�t^»�)YPi	Ypg�dfYpqEaVg�l
� aoi	�JaV^`g�^`gZ�bè+[R{�YPiÊ�����e^`lZYpg�dfYt��i	[J_0abèFaVgZYpc�[V� � i	Ypg�d�X � ^vi�_bqPz á O)ìú�t^`q	dPk�q	q	^v[Jg�èFao\)YPi�ñVéV«mw

 �X�aVgZ�Zz�«�wvz�«oðVðVðez���ao�VYpqPz � k�q	^`gZYpq	q% ��edPcvYpqPz*aVg�l( �[J_�\~aoi�ao]	^v�VY�ì�lZ�oaVgh]	ao�VYVz�­V[JkZi�g�aVc*[V�;��[JgZYP]	aoi	�
�<df[JgZ[J_b^`dPq*¬h¯Zä¼®Rê�zF®f¬�!R��®Z�o«mw

�t^`ó�aoi�lZ[Zz)­Zwvz)aVg�l��sw)å4YPYVz�«oðVðo¬Zz��<df[JgZ[J_b^`d á _�\~aVdf]	q�[V��y�g�^v[Jg�^vnpao]	^v[Jg�[Jg�è�i�^v�oao]jY��mYpdf]j[Vit�<_�\~cv[R�VYPi�q��
®pæVéT¬o�²«oðVðZ®oz�ó � �<¡ô�}[Vi	�e^`gZ�bèFao\)YPi�q;®PðJñVæVémw

õtaVcvYVz)�swvz)aVg�l��@w���Ypc`cv{�^v�Zz6®pæVéVñmz á g�dfYpgh]	^v�VYf�¼ �[J_�\~ao]	^vr~cvY���YPr�]� �[Jgh]ji�aVdf]���W�XZYÎ�tgZYf��è+YPi�^v[el�è�i�^vr~cvYp_�z
¡�YP�e^vYP{ [V�F�<df[JgZ[J_b^`ds�m]	k�l�^vYpq*ñV«Zä�¬mê�z�¯T¬P�p�²¯V¯	!mw

õ�YPi	]	cvYPipz��@wvz�aVg�l�ì�w)W6i�^v�Jaoi�^xz)«oðVðJæmz6y�gZYp_�\~cv[R�e_�Ypgh] � c`k�df]	k�ao]	^v[Jg�q�{�^v]	X}�m]	ao�V�VYPi	Ypl}ó�aVq	X���ao�VY � aoij�
�JaV^`g�^`gZ�Zz�­V[JkZi�g�aVc)[V��è+[Jc`^v]	^`dPaVc��<df[JgZ[J_��}®V®Z�eä¼®Rê�z�!VéR�²éV¯mw
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��ao�VYplZ[Vi�g�zZ�@wvz�aVg�l á we��aVgZ[R�eqj�e^`^xz�«oðVðJémz�W�XZY; ��edPc`^`dPaVc � YpX�ap�e^v[Vi�[V�+�<umk�^`c`^vr�i�^`k�_úy�gZYp_�\~cv[R�e_�Ypgh]*aVg�l
¢�aVdPaVg�dP^vYpq�¡�YP�e^`q	^v]jYpl�zZì�_�YPi�^`dPaVg#�<df[JgZ[J_b^`d�¡�YP�e^vYP{úæVéZä�¬mê�zF®p¯VæV«R��®Z�TðJ¯mw

��aVc`cxze¡;wvzZ«oðVðJñmz��<_�\~cv[R�e_�Ypgh] � c`k�df]	k�ao]	^v[Jg�q<{�^v]	X��<umk�^`c`^vr�i�^`k�_ú��ao�VY��m]	^`d	�e^`gZYpq	qPzeì�_�YPi�^`dPaVg%�<df[JgZ[J_b^`d
¡�YP�e^vYP{úæVñZä¼®Rê�z)ñoðT�²¯Vñmw

��aVc`cxz)¡;wvz�aVg�l�è+w)��^`cv�Vi	[J_�z4«oðVðJñmz4W�XZY�å6^`_b^v]jYpl á geã�kZYpg�dfY�[V�<y�gZYp_�\~cv[R�e_�Ypgh]�[Jg�]	XZYs��ao�VY � aoi	�JaV^`g�z
ó � �<¡ô�}[Vi	�e^`gZ�bèFao\)YPi�®V®p«T¬hñmw

��aoi	i�^`qPzJ�@wvzmaVg�l�ì�wh¡�ap�e^v��z~®pæ �oæmz5��\�]	^`_baVc á g�dfYpgh]	^v�VYt �[Jgh]ji�aVdf]	q�{�^v]	X á _�\)YPi	��Ypdf] á gZ��[Vi�_bao]	^v[Jg�zm­V[JkZi�g�aVc
[V�F�<df[JgZ[J_b^`d;W�XZYP[Vi	��«oðez�«	!e®Ä�²«VñVæmw

��YP{�^v]j] ì�q	qj[edP^`ao]jYpqPz «oðVð��hz Xh]j]j\N� ¬�¬R{�{�{;w XZYP{�^v]j]	aVq	qj[edP^`ao]jYpqPw df[J_<¬ á gh]	c+¬Tó�ì ¬RYpge�
y���¬Tì�r)[JkZ]	��YP{�^v]j]k¬Tó�YP{�qji	[m[J_<¬eäâaVdPdfYpq	qjYplU�tdf]�«oðez)«oðVð���aVg�l�­JaVg#ðJ¯mz�«oðZ®Pðhê

��[Jq	^v[JqPzVì�wvz�®pæVæoðezd�tg;]	XZY��7¡%dP^vYpg�df��[V�~��ao]	d�X�^`gZ��aVg�ls¡�Ypc`ao]jYpl���[elZYpc`q4[V�)�mYpaoi�d�XsaVg�lsy�gZYp_�\~cv[R�e_�Ypgh]Pz
¡�YP�e^vYP{ [V�F�<df[JgZ[J_b^`ds�m]	k�l�^vYpq*ñ �eäx«Jê�z�« �oæR�²«VæVémw

á g�gZYpqPz�¡;wvz�®pæVæoðez;å6^`_b^v]jYpl(å6^`aor~^`c`^v]	^vYpq�aVg�l á g�dfYpgh]	^v�VY2 �[Jgh]ji�aVdf]	^`gZ� {�^v]	X(��òm��ì�gh]jY@ì�df]	^v[Jgô �XZ[J^`dfYpqPz
­V[JkZi�g�aVc)[V�F�<df[JgZ[J_b^`d;W�XZYP[Vi	��ñV«mz�¬hñR�²¯ �hw

ç;ao]jnVzeå�wvzhaVg�l � wm��YP�VYPipz)®pæVæoðezey�gZYp_�\~cv[R�e_�Ypgh] á g�q	kZi�aVg�dfYVzJ¡�YpdPaVc`c~��òe\)Ypdf]	ao]	^v[Jg�q�aVg�lby�gZYp_�\~cv[R�e_�Ypgh]�tkZ]	df[J_�YpqPz5�tk�aoi	]jYPi�cv�E­V[JkZi�g�aVc)[V�F�<df[JgZ[J_b^`dPq�®PðJñmz)æVæ	!R��®PðVðJ«mw
ç�Ypg�g�aVg�zV­ZwvzV«oðVð !mz á gZ��[Vi�_bao]	^v[Jg�aVcm �[Jgeã�^`df]6aVg�l��<_�\~cv[R�e_�Ypgh] � c`k�df]	k�ao]	^v[Jg�qPzoy�gZ\~kZr~c`^`q	XZYpl���aVgmk�q	dfi�^v\�]Pz

y�g�^v�VYPi�q	^v]���[V�F�(^`q	df[Jg�q	^`g�zZ��aVl�^`qj[Jg�w

ç;^`gZ�Zz)¡;wvz+ �w�è<cv[Jq	qjYPipz)aVg�l���w�¡�YPr)Ypcv[Zz�®pæVéVémz6è�i	[el�k�df]	^v[Jg�z4õ�i	[R{�]	X}aVg�l � k�q	^`gZYpq	q� ��edPcvYpqPz4­V[JkZi�g�aVc6[V�
��[JgZYP]	aoi	���<df[JgZ[J_b^`dPq�«e®oz6®pæVñR�²«	!V«mw

ç;^`_�zF��wvz�®pæVæ �hz�å6^`_b^v]jYpl�å6^`aor~^`c`^v]���aVg�l � [Jgmk�q� �[Jgh]ji�aVdf]	qPz�­V[JkZi�g�aVcF[V�*�<df[JgZ[J_b^`dPq�aVg�l@��aVg�ao�VYp_�Ypgh]
�m]ji�ao]jYP�V�#¯Zä�¬mê�z)éVæVæR�²æe®Ê!mw

ç��el�c`aVg�l�z � wvz�aVg�l@��w+è�i	Ypq	df[V]j]Pz�®pæVéV«mz�W�^`_�Yb]j[ � k�^`c`l}aVg�l2ì��V�Vi	YP�Jao]jY � c`k�df]	k�ao]	^v[Jg�qPzF�<df[JgZ[J_�YP]ji�^`dPa
ñoðez6®Ê!T¬hñR��®Ê! �Tðew

å6k�dPaVqPz�¡;wvz<aVg�l2å�wF¡�ao\�\~^`gZ�Zz*®pæV¯Væmz�¡�YpaVc���ao�VYpqPz��<_�\~cv[R�e_�Ypgh]�aVg�l á geã�ao]	^v[Jg�z�­V[JkZi�g�aVc<[V��è+[Jc`^v]	^`dPaVc
�<df[JgZ[J_��|�	�hz��o«e®Ä�³�oñT¬Zw
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��aVdR �kZi�lZ�Vz�W�wvz*®pæVée®oz�ì�g2�<_�\~^vi�^`dPaVc���[elZYpc<[V��å6aor)[Vib�ekZ\�\~cv��^`g@a�å6^v��Y� ��edPcvY��mYP]j]	^`gZ�Zz<­V[JkZi�g�aVc�[V�
è+[Jc`^v]	^`dPaVc��<df[JgZ[J_��#éVémz+®PðJñVæR��®PðJéVñmw

��aVgZ�e^v{;z�õswvzZ�swe¡�[J_�YPipzeaVg�l%�swe�}Yp^`cxz)®pæVæV«mz�ìú �[Jgh]ji�^vr~kZ]	^v[Jg�]j[�]	XZYt�<_�\~^vi�^`dPq�[V�6�<df[JgZ[J_b^`dtõ�i	[R{�]	X�z
�tk�aoi	]jYPi�cv�E­V[JkZi�g�aVc)[V�F�<df[JgZ[J_b^`dPq�®Pð��eäx«Jê�z�¬Jð��p��¬�! �hw

��YpgZnp^v[Zz6õswvz6«oðVðJñmz4��^v�JX � i	YpumkZYpg�df�#��ao�VY�¡�^v�J^`l�^v]��Vz�y�gZ\~kZr~c`^`q	XZYpl���aVgmk�q	dfi�^v\�]Pz)y�g�^v�VYPi�q	^v]��#[V�<è+Ypg�ge�
qj�ecv�oaVg�^`aew

��YPi	nVz4�@wvz�®pæVæVñmzF�mYpaoi�d�X}^`g#]	XZY�å6aor)[Vit��aoi	�VYP];aVg�l�]	XZY�¡�YpaVc � k�q	^`gZYpq	qt ��edPcvYVz4­V[JkZi�g�aVc6[V�<��[JgZYP]	aoi	�
�<df[JgZ[J_b^`dPq�!V¯Zäx«Jê�z�«V¯VæR�{!oðVðew

��[Vi	]jYpg�qjYpg�z��sz+aVg�l  �w+è<^`q	q	aoi�^`lZYpqPz<®pæVæT¬Zz�­V[Vr  �i	Ypao]	^v[Jg@aVg�l2��Ypqj]ji�k�df]	^v[Jg@^`g�]	XZY%W�XZYP[Vi	��[V��y�gZYp_��
\~cv[R�e_�Ypgh]Pz~¡�YP�e^vYP{ [V�F�<df[JgZ[J_b^`d��m]	k�l�^vYpq�¯e®Jä4!Jê�z�!Væ �p��¬�®pñmw

è+YP]ji	[JgZ�V[Jcv[Zz � wvz�aVg�l� �w)è<^`q	q	aoi�^`lZYpqPz~«oðVðZ®oz4å4[m[V�e^`gZ�%^`gh]j[�]	XZY � c`aVd	� � [pò2��ì'�ekZi	�VYP�E[V��]	XZYs��ao]	d�X�^`gZ�
� k�g�df]	^v[Jg�z~­V[JkZi�g�aVc)[V���<df[JgZ[J_b^`d�å6^v]jYPi�ao]	kZi	YQ!VæZäx«Jê�z�!VæoðT��¬�!e®ow

è<^`q	q	aoi�^`lZYpqPzZ �wvzZ«oðVðVðez~�<umk�^`c`^vr�i�^`k�_úy�gZYp_�\~cv[R�e_�Ypgh]�W�XZYP[Vi	�Vz�«og�lE�<l�g�wvzm� á W(è�i	Ypq	qPz� �aV_�r�i�^`lZ�VYVze��ì�w

è�i	Ypq	df[V]j]PzV��wvze®pæVéV¯mzVW�XZYP[Vi	�tì�XZYpaVl�[V�Z��YpaVq	kZi	Yp_�Ypgh]Pz � YplZYPi�aVch¡�YpqjYPi	�VY � aVgZ�t[V�Z��^`g�gZYpao\)[Jc`^`q'�tk�aoi	]jYPi�cv�
¡�YP�e^vYP{÷®Pð�ä�¬mê�z)æR�²«e®ow

¡�aV_�YP�Vz�õswvz�aVg�l2­Zw6��ao]	qj[Jg�z�®pæVæ �hz� �[Jgh]ji�aVdf]	k�aVc � i�ao�J^`c`^v]��Vz�­V[Vr ��Ypqj]ji�k�df]	^v[Jg�zFaVg�l � k�q	^`gZYpq	qs ��edPcvYpqPz
�tk�aoi	]jYPi�cv�E­V[JkZi�g�aVc)[V�F�<df[JgZ[J_b^`dPq�®V®p«Zä4!Jê�z�é �9!R�²æe®V®ow

¡�k�l�aVgZ�V[Zz�å�wvz�«oðVðJæ å6aor)[Vi���aoi	�VYP]����eg�aV_b^`dPqEk�g�lZYPiEå4[JgZ� W6YPi�_8��ao�VY  �[Jgh]ji�aVdf]	^`gZ�Zz�­V[JkZi�g�aVc�[V�
��[JgZYP]	aoi	���<df[JgZ[J_b^`dPq�ñV¯Zäx«Jê�z+®Z�TðT��®pé	!mw

�eX�^`_�YPipzh¡;wvzeaVg�l�¡;wh�}i�^v�JXh]Pz�«oðVðo¬Zz~ �[J_�\)YP]	^v]	^v�VY��mYpaoi�d�X%�<umk�^`c`^vr�i�^`k�_ô{�^v]	Xbì�qj�e_b_�YP]ji�^`d á gZ��[Vi�_bao]	^v[Jg�z
y�gZ\~kZr~c`^`q	XZYpl���aVgmk�q	dfi�^v\�]Pz�y�g�^v�VYPi�q	^v]��%[V�Fè+Ypg�g�qj�ecv�oaVg�^`aew

�eX�^`_�YPipz�¡;wvz�«oðVðo¬Zz�W�XZY� �[Jg�qjYpumkZYpg�dfYpq�[V��¡�^v�J^`l���ao�VYpq�^`g��mYpaoi�d�X���[elZYpc`qPz)­V[JkZi�g�aVc�[V��]	XZYs�<kZi	[V\)YpaVg
�<df[JgZ[J_b^`d�ì�q	qj[edP^`ao]	^v[Jg�«mz�¬h¯VæR��¬P�oæmw

�eX�^`_�YPipzh¡;wvzZ«oðVðJñmz�W�XZY� ��edPc`^`dPaVc � YpX�ap�e^v[Vi�[V�4�<umk�^`c`^vr�i�^`k�_úy�gZYp_�\~cv[R�e_�Ypgh]�aVg�l�¢�aVdPaVg�dP^vYpqPzZì�_�YPi�^`dPaVg
�<df[JgZ[J_b^`d�¡�YP�e^vYP{úæVñZä¼®Rê�z�«VñR��¬hæmw
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W+aVk�d�XZYpg�z�õswvz�®pæVéV¯mz � ^`g�^v]jYt�m]	ao]jY���aoi	�V[R�h�¼ �X�aV^`g%ì�\�\�i	[pòZ^`_bao]	^v[Jg�q�]j[�y�g�^v�oaoi�^`ao]jY�aVg�lb¢�Ypdf]j[Vi�ì�kZ]j[Vi	Yf�
�Vi	Ypq	q	^v[Jg�qPz��<df[JgZ[J_b^`dPq�å4YP]j]jYPi�q�«oðez+®Z�	�p��®pée®ow

¢�aVg}¡�YPYpgZYpg�z4­ZwvzF®pæVæV¯mz6W�XZYb �i	Ypao]	^v[Jg�aVg�l� �ao\�]	kZi	Y�[V�<¡�Ypgh]	q�����ao�VYpq;aVg�l á g�gZ[R�oao]	^v[Jg�^`g�a%\~aVgZYpc6[V�
y�ç df[J_�\~aVg�^vYpqPz¡�tk�aoi	]jYPi�cv�E­V[JkZi�g�aVc)[V���<df[JgZ[J_b^`dPq*¬V¬V¬Zz+®pæVñR�²«V«V¯mw
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