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j�P
T]j�[B½�b�T]µKf"Ðmf�e�³!Tmf·n

j�PRT{j
f"V�`RTZV�[�nÄQFe!µ·Qy\BTmµ�¹�f"V0\BTmµ%\�T]´�TB\mfkj�^Äf"V%µKfKc�[0µN^¶j{Qo`R[Á\BQFeRVif"n_[]h0T0`_µK^!SlQFh7[Á[m¹"¹�[B\]j�fKgR[4fK¹�`�TBV][Bn

QFelT(SlT]j{\]P_fKe�³oh7T]j�P
[]h�j�PRT{elT(`_µ·Qy\]cU³�h7T]e�j�¹{QFhMS¶byµiT�XZO�P_f"V�f"V%fKe¶´�T]h>j�n�b�[¿j;Q!³_[]eR[{h7Tmµ�[B½�b�fNµ,fK`�hMfKbyS

´_hMf·\B[Á[m¹�¹m[B\{j{V�j�PRT]j¨j{[]eRnÉj>Q9b_e
n_[]h>S!fKe�[Á[B½�b�Tmµ,f"ÐmfKe�³ÄV·j{T]j;[(¹{QFhMS¶byµiT�[ÁÀÉPR[melV·j{T]j{[ÁT]f·n»f·V�V�j�hib�\]j�b_h7[Bn

j;Qo`
[*fKe_gR[{h7V�[mµ,^<h7[mµiT{j{[BnÉj;Q»µ·Qy\BTmµ_´_h7QF´�[]h"j�^AÀ9[BTmµkj�PRX

¾�fKe�T0µNµ,^�¸yÈ�[�\]j"f�QZelà!\BQFe
\0µ�b�n_[BV�j�PR[ÁTme
T0µN^RVif"V%`_^!¹{Q�\]b�VifNeR³!QFelT(eR[BÀÔ´_h7QF´RQyV�Tmµ�¹{QFhrVáj{TMj{[

Tmf·noj;Q�[Bn�b�\BT;j�f·QZe
â
³Ff�g_fKe�³!V�j{T{j{[(fKeR\BQ�S@[(j{T]Ç¶h7[]g
[me�b�[ZV�j;Qo´�T]h0[]e�j{V�fKe¶j�P
[*¹{QFh>SÒQ�¹�T(´_h>fKg
T]j{[

V�\mP
Q�QFµ_gRQFb�\]PR[{h�h7T]j�PR[{h�j�PRTme<j;QAV]\]PRQ_QFµ�nFfiV·j�h>f"\]j{V�fKe¶j�P
[*¹{QFhMSÒQZ¹�³�h7T]e�j{V�XFÝÂ[{h7[(Ñ�h7[{´RQFh"j�QZe

h7[BV·b�µ�j{V�j�PRT]j�V�b�³_³_[BV·j�µ�T]h7³_[Á³_[meR[{h7Tmµ�[B½�b�fNµ,fK`�hMfKbySÃSlQ�`_fKµ,f�j"^ATmeRno´_hMfi\�[Á[0¹�¹�[B\]j{V%¹{QZhrVMQFSl[(j�^Å´�[�V�QZ¹

gRQFb�\]P
[]h7V�TmeRn»eRQFj
¹{QFh4Q�j�PR[{h7V�XFO�P�f"V%µ�fKe_c�V�\mµ·QyV�[mµ,^9j{Qoj�P
[*fKe�\B[me�j"fKgR[�V�Q�¹�´_hMf�g
T]j{[ÁV�\{PRQyQZµ

T]jNj{[]eRnFfKeR³9P
QZb�V][]PRQÅµ·n_V�j{Q!V�[{j,j�µ·[4fKe¶´�Q�Q�h�´_b_`_µKf"\ÁV�\mP
Q�Q�µ�nFf"V�j�hMf·\]j{V�j>Qoj{T]c�[ÆTBn�g
Tme�j{TB³_[ÉQZ¹

n_[]´_h7[�V�V�[�n9PRQFb�VifKeR³og�TmµKb�[BV�XFãAQZb�\]P
[]h7V�\�T]b�V�[Á³_[meR[{h7Tmµ%[B½�byfKµ,fK`�hMfKbySä[m¹�¹m[Z\]j{V�`_^9byeR\BQFb_´�µKfKe�³oj�PR[

n_[B\mf"Vif·Q�elQF¹�À*P�[{h7[(j;QoµKfKg�[ÁTmeRn!À*P�[{h7[(j;Q!V�[{eRn!\mP_f�µ"n�h7[me¶j>QAV]\]PRQyQZµ�XZ±²P_fKµ"[(j�PR[4¹{Qy\]b�V%f�e<j�PR[
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´�QFµ�f"\m^lVifNSÄbyµ"T]j�f·QZe
V%fiV(V�j�h>f·\{j"µK^lQFe¶g
QZb�\]P�[{h7V�¸yVifKSAf,µ"T]hr³_[{eR[]h7Tmµ�[B½�byf,µKfK`_h{fKbySß¹{QFh7\B[�V�T]h7[4µKf�c�[mµN^¶j{Q

`R[4fKS!´�QZh>j{T{e�j�fkelQFj�PR[]h�´
QZµKf"\mf"[ZV
–
V�b�\]PlT�V�\mPRT]h>j{[{hrT]eRnoSUTB³FeR[]j�V�\{PRQyQZµ·V

–
j�P
T]j�SlQFgR[(´_b_`_µ,f"\

[Bn�b�\BT{j�f·QZe@TBÀITm^!¹�h7Q�SÒQFeR[ÁÀ4P
[]h7[ÁTBnFSAf"V0Vif·Q�e<j;Q!TÁV�\]P�Q_QFµyfiV(n_[]j{[]h>S!fKe�[Bn!V�Q�µ�[0µN^¶`_^¶j�P
[

h7[BVif�n_[0e�j"f�T0µ�\mPRQ�f�\B[ÁQZ¹�´�T]h0[0e�j{V�X

å�® 3�1�J(CD°B&B/(1�2 ¯ =5.7&ZC,æ7J4C;);/]:5);°].i);1_=�6�E ¯ =�&BH5J�)N.>);&�/
Ñ>j
f�V�nZfK¹>¹ifi\{b�µkj�j>Q9´�h�QFg_f·ny[ÁV�QFb_eRn!TBn�g_f"\B[(j{Q!V�j{T;j{[Æ[Bn�b�\�T]j�f·QFe¶´�QZµKf"\m^!SºT{c�[]h7V�ÀÉf�j"P
QZb_j

V�j{[{´_´_f�e
³9`
TB\]cUTmeRn9¹�fKh7V�j�b_e
n_[]h7V·j{T]eRnFfKe�³Áj�P
[(¹{QZh0\B[BV�j�P
T]j�PRT]g
[*µ"[BTBnoj>QÁj�P
[Á\]b_h>h7[{e�j
µ·[mg
[0µ"V�QÅ¹

fKe�[B½�byfkj"f"[BV(T0e
n9fKe�TBn_[B½�b�T�\0f"[ZV%fKelV�j{T{j{[(´_b_`_µ�f"\ÁV]\0P
Q�QFµ�Vi^RV·j{[mSºV]X�ç4eR[ÁÀ9Tm^Ij{Q»f·n_[me�j�fK¹"^¶j�P
[Á\BT]b�V]T0µ

\]P
T0e_e�[mµ"V�j�P�h7QZb�³�P@À*P_f"\mPlV�b�\0P!fKeR[�½�b�fkj�f"[ZV�[mSl[]h7³_[4f"V�j;Q!T]jNj{[]S¶´_j
j>QÁfKSUTB³FfKe�[ÁTÁÀIQFh>µ·n»f�e@ÀÉP_f"\0P

–
n_[BV�´yfkj{[(P
T0g_fKe�³!nFf�¹�¹�[]h7[me�j�µ·[mgR[mµ"V�QF¹�fKe�\BQ�Sl[ÁTme
nÄ\mP_fKµ"n!T0`_fKµNfkj"^

–
TmµKµ
P
QZb�V][]PRQ�µ�n�V�P
TmgR[Á[B½�b�Tmµ

TB\B\�[BV0V�j;Qoj�P
[ÁV�TmSl[4µ·[mg�[0µ�QÅ¹�´_b_`_µ,f"\ÁV�\mPRQyQFµ�½�b�T0µNfkj�^¨XFÑ>e¶j�P_f"V�T{j,j{[]S¶´_j{¸_QFeR[Á½�byf·\]cyµ,^AnFfiV0\�QZg
[]h7V

j�PRT{j¿V�Qoµ·QFeR³!TBV�T�nZS�fkj�j{T]eR\�[*fKe�j{QAT(´_b_`_µKf"\ÁV�\mPRQyQZµyf"V�`�TBV][Bn!QZelÀ4PR[{h7[ÁTÁ\]P_f,µ"n»µ�fKg�[ZV Í T�V�f�j�f"V%fKe

SlQyV�j�dAÈUVáj{T]j{[BV]Î"¸yT]e
nÄV]Qoµ·QZe
³!TBV�À9[ÁT]h7[ÁQF´�[]e¶j>QÉj�PR[(´�QyV�VifK`_f,µKfkj�^¶j�P
T]j�PRQFb�V�[]P
Q�µ·n_V�ÀÉfNµ,µySlQ�g
[

f,¹�j�P_f"V%f,S!´_h7QFgR[BV�j�PR[mfkhrÀ9[0µK¹�T]h7[�¸�fkj�f"V�eRQFj�TMj¿T{µ�µ�[BTZVi^9j{QÁ¹�fKe�noh7[BTmµKfiV·j"f"\ÁTBV]V�byS!´_j"f·QFeRV�b�e
n_[]h

À4P_fi\mPlV·b�\mP¶´�[]hM¹{[Z\]j�´_b_`_µ�f"\ÁV]\mPRQyQZµ�[B½�byfkj�^Â\�QZbyµ·n9fKe!¹�TÅ\{j([{Sl[]h7³_[ÁTBV(T]el[B½�byf,µNf�`�hMf�bySÏQZb_j{\DQZS@[BX 2
Ñ>j
f�V�Q�¹�j{[]elT�V�V�bySU[Bnoj�PRT{j�µ�Q�\BTmµy¹"fKe�Tme�\mfKe�³ÄQF¹�´_b_`_µ,f"\Á[Zn�b�\BT]j�f·QFe!f"V�j�PR[(´_hMfKSUT]hM^Â\]byµK´_hMfkj

`R[mP_fKe�n![mÇ_fiV·j"fKe
³Á´_b_`_µNf"\ÁV�\mPRQyQFµ�fKe�[B½�byfkj�fi[�V�XyèrQFeR\�[]´_j�b�Tmµ�µN^�¸�PRQyÀI[{gR[]h7¸Åfkj�fiV�eRQFj�fKS!SU[BnFfiT{j{[ÁÀ*P_^

j�P_f·V�QFb�³�P�j¨j;Qo`R[(j�P
[Á\BTBV�[�X�Ërf�g
[me¶j�PRT]j�P
QZb�V][]PRQFµ·nyV�\BTmel³_TmfKelTBnFSAfkj�j{T]e
\B[(j{Q!T]e_^9´_b�`_µNfi\ÁV]\mPRQyQZµ

`_^¶SU[]h7[mµN^ÄS@Q�g_fKe�³9fKe�j{QÉj�P
T]j�V�\{PRQ_QFµié�V�T]j�j{[{eRn_T]e
\Å[ÁT{h7[BTB¸FPRQyÀÌ\DQZb_µ�n9fKeR[B½�byfkj�f"[ÅV�´�[]h7Vif"V�j�fKe

equilibrium?
±²P_^ln_Q»PRQFb�V�[]P
Q�µ·n_V%eRQ�j�V·f�S!´yµ,^!SlQFg�[*b_e�j�fKµ%Tmµ,µ_´_by`_µ,f"\ÁV]\0P
Q�QFµ�½�b�Tmµ,fkj�^

nFf�¹�¹�[]h7[meR\Z[BV�nFf"V�T]´_´�[�T]hrTmeRn![B½�byfKµ,fK`_hMf�byS¼fiV�h7[BTB\mPR[�n�ê¿Ñ�V%fkj�Sl[{h7[mµ,^¶j�P
[Á\BTBV�[(j�P
T]j�n�fK¹"¹�[]h7[me�j

2 �Å�0}_zM��|MzM},������|M�B|M}�zM�Z|{ëD�0vk��vk©0}�vk�0��z]x0x0}��0z��Mu��k����uDvkw
~�vk��u�v���zM���D}�©0zM��w�|{���kv��D�D��w�|M|�ªK�B��zM��zM�B��¢
�D©0vk�B�K|M�k�
 ;ì £ ¤ £D¥ ~�uB���M�0�B�M�k�D�D|���u�z]�B�K���B�0z]�*|>�D�kz����k��vk�Bv�w�uB�0�Dw�|{u��0�k��v��B�M�D�r|�v���|{ëD�0z���v��k��z]���(��}�|M|�}�|Mw"v���|>����vkz]���*�0©0vk��vk�k��vk���uB|�x0}�|Mw�|{���{|��0��í]�0�Bv�������u�z]�B�MzM��|Mî�xD�kzMv���x�|M}�w�vkw��k|M�D�Bv���|{ëD�Dz{��v��k��v�����u�|�x0}��0�0v�w"vk�0�*�0��x��D©0�kvk��w"|M}��0vk�M|Mwm�
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PRQFb�V�[mP
Q�µ·n_V�g�TmµKb�[Á[Bn�b�\BT]j�f·QFelnFfK¹"¹�[]h7[me�j�µK^lTmeRnoj�PR[{h7[m¹{QZh7[ÁV]Q�h"j�fKe�j{Q!n�fK¹�¹m[]h0[0e�j�nZf·V·j�h>f"\]j{V
--
S¶b�\mP

TBV�V]QZSU[(P
QZb�V][0P
Q�µ·n_V%µKfKc%[ÁÀ4P_fkj{[4`�h7[�TBn!T]eRn!V�QÅSl[*µNfKc�[IÀ4PR[BT{j{¸_QZh�f·V%fkj�´�Q�V]Vif�`_µ"[(j>QAV�b�V·j{T]fKe¶P_f"³ZP

µ"[mgR[mµ"V�Q�¹�fKe
[B½�b%TmµKfkj�^!f�e<´_b�`_µNf"\Á[Bn�b�\BT]j�f·QFel[mgR[me!f�e@T*SUQyn_[]µ�fKelÀrP_fi\mPlTmµNµ�P
QZb�V][0P
Q�µ·n_V�T�³�h7[B[ÁQFe

j�PR[(g
Tmµ�b�[ÁQF¹�[Bn�b�\BT]j�f·QFe�ê�ÑM¹�hMf·\mPlnFfiV·j�h>f·\]j{V�´_h7QZg_f�n_[*`
[]j�j{[]h�´_b_`_µKf"\ÁV�\mP
Q�QFµ"V�¸yÀ*P_^AT]h7[(j�P
[(´�Q_QZh
–

TBV]V�bySAfKe�³oj�PRT]j
j�P
[m^Ij>Q_Q9gRTmµkb�[Á[Bn�b�\BT]j�f·QFe
-
eRQ�j�ïD\]PRTZVif,e
³oj�PR[(hMf·\mPRð(`_^!SlQ�g_fKe�³»f�e�j{QÉj�PR[mfkh

districts?

Ñ>j
f�V�fKe¶j�P
[Á³_[meR[]h7Tmµ�[B½�byfKµ,fK`_hMf�byS¼SlQ�n_[mµ"V�Q�¹�j�P
[*µ·Qy\BTmµ_´_b_`_µ,f"\4¹"fKe�TmeR\Z[4µKfkj{[]h7T]j�b_h0[�j�PRT{j

QFeR[(¹�f�e�nyV�T]e�V]ÀI[{h7V�j{QÉj�P
[BV�[Á½�b�[�V�j�f·QZe
V�XyÈyfKS!´�µ"[4SlQyn_[]µ"V�´�Q�fKe�j
j>Q!TBV�V·b�S¶´_j�f·QFe�V�j�PRT{j(T;h7[

h7[B½�byfkh7[�n9fKelQFh7n_[]h�¹{QFhrV�jNhmQFeR³oe
QZj�f�QZe
V�QZ¹�[B½�byfkj�^Ij{Q![]SU[]h0³_[(f�e@[B½�b�fNµ,fK`�hMfKbySº¸yT]e
n9SlQFh7[

\BQFS¶´yµ,f"\BT]j{[Bn»SlQyn_[0µ�V�fKe�j�h7Q�n�b�\B[�j�P
[(h7[BT]µ
-
ÀIQFhMµ·n9¹{QFh7\B[BV�j�PRT]j¿³_[{eR[]h7T{j{[ÁT]eRn!V�b_´_´�QFh�j
fKeR[B½�byfkj�^ÄfKe

´_b_`_µ,f"\Á[Bn�b�\�T]j"f�QZelT�V�j�PR[Á[]Ç�´�[Z\]j{[Bn¶QFb�j{\DQFSl[BXyç*e�\B[ÁT(S@Q�n_[mµyfiV�h{f"\mPl[meRQFb�³�P¶j>QA\BT]´�j�b�h7[¿j�PR[

¹{QFh7\B[BV�j�P
T]j�µ·[BTBnoj{QÉj�P
[ÁQZ`
V�[{h>gR[Bn»µ"[0g
[mµiV(Q�¹�fKeR[�½�b�fkj�^�¸�f,j�\BT]e¶j�P
[]e!`R[(b�V�[�nÁj{Q!T]e
Tmµ�^
ÐZ[(j�PR[

µ,fKc�[mµ,fKP
Q�QynÉj�PRT{j(n�fK¹�¹m[{h7[me�j
j�^Z´�[ZV�QF¹�´�QZµKf"\m^¶´_h7QF´�Q�V]T]µ"V�SAf"³FP�j�V�b�\B\�[B[Bn9fKelTmµKµ"[mg_fiT{j"fKeR³»fKe�[B½�b�f�j"f"[BV

QFh4T;j�µ�[BTBV�j�³�b�T]h0T]e�j{[B[mfKeR³»S!fKe�fNSÄbyS¼µi[mg�[mµ"V�QF¹(T�n_[B½�b�TZ\0^�XF±²P_f,µ"[ÁQFeR[Á[BT�Vi^lÀITm^¶j{Q!³_[]e
[]h7T]j{[

b_eR[�½�b�T0µ¨µi[mg
[0µ"V�QF¹�´_b�`_µNf"\Á[Bn�b�\BT]j�f·QFe!fiV�j;QAV·fKSÄ´yµ,^ATZV�VibySl[(j�PRT{j�P
QZb�V][]PRQÅµ·n_V�V�QFh�j�`
TBV�[�nÄQFe

nFf�¹�¹�[]h7[me�j�fKe�j{[meRVif�j"f"[BV�QF¹�´_h7[m¹�[]h7[]e�\B[�V�¹{QFhr[Bn�b�\BT{j�f·QZe
–
T{eRno´�T]h>j�f·\{b�µ"T]hMµ,^<j�PRT]j
j�P
[(´�Q_Q�hr\BT]h7[¿µ"[BV�V

T]`
QZb_j�[Bn�b�\BT;j�f·QFe¶j�PRT{e¶j�PR[(hMf·\mP
¸�S!^Äg_f"[BÀñf"V�j�P
T]j�fkj�f·V%eRQFj
¹�h>byfkj�¹�b�µ_j{Q»`R[B³FfKelÀÉfkj�PlV·b�\mPlTme

TBV]V�bySÄ´_j�f·QFeRXFsIT]j�PR[]h0¸ZÑ�À*fKµ,µy`�[B³FfKe!`R[mµ·QyÀñ`_^lV�[B[{c�fKe�³!QZb�j
SlQyn_[mµiV�j�PRT]j�\BT]e@[]Ç�´yµ"T0fKe¶j�P
[

[mSl[]h7³_[me
\B[ÁQ�¹�fKe
[B½�b�f�j"f"[BV�TZV(ÀI[mµKµ%T�V�fKe�\B[me�j"fKgR[ZV�j�P
T]jy´_h7[]gR[me�j
j�PR[Áï;´�Q�QFh4\{PRTBVifKe�³oj�PR[(hMf·\mPRð

´_PR[me
Q�Sl[meRQFe¶byeRn_[]h�j�P
[ÁTBV�V·b�S!´_j�f·QFe¶j�P
T]j�b_eRn_[]hMµK^_fKe�³9´_h7[]¹{[{h7[meR\B[ZV�T]h0[ÁV�PRT{h7[Bn!TmSlQ�eR³!TmµKµ

PRQFb�V�[mP
Q�µ·n_V�X
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ò>ó�ôBõ�öA÷(øAù ú,ú_÷�û�÷]ó�ôB÷{ü
W�b�V·j�TBV�[B½�byfkj�^

-̀
RTZV�[Bn!\�QZb_h�j�\]PRTmµKµ"[0e
³_[ZV�j;Qoµ·Qy\BTmµ%V]\mPRQyQZµy¹"fKe�TmeR\mfKe�³9`
[B\BTmSU[*fNS!´�QZh�j{T]e�j

fKe¶j�PR[Äý�þ_ÿ��yé�V�¸F± [ZV�j�P
QZ¹�¹ Í ý�þ_ÿ_ÿ_Î¨´_h7[BV][]e�j{[Bn!TÁV·f�S!´yµ"[*SlQyn_[mµ�fKeUÀÉP_f"\mPl[B½�byfKµ,fK`_hMf�byS

nFf�¹�¹�[]h7[meR\Z[BV%fKe¶´_by`_µ,f"\ÁV�[]hMg_f"\B[4µ"[]g�[mµ"V�[mSº[{h7³_[BnoeRQFj�¹�h7QZSÒnFfK¹>¹�[]h7[meR\B[�V�fKe¶j{T�V�j{[BV�`�b_j�V�QFµ·[mµ,^¶¹�h7QÅS

nFf�¹�¹�[]h7[meR\Z[BV%fKe!PRQFb�V�[mPRQFµ·n9fKe�\�Q�Sl[ZV�X��rQ�\�T]µZÞ"b_hMf"V�nFf"\]j"f"QFeRV�À9[]h7[Á\�QZe
V�j�h7T]fKe
[Bnoj;Q9¹�fKe�TmeR\B[ÁT
´_b_`_µ,f"\ÁV][]hMg_fi\�[(j�P�h7QFb�³�PlT(´_h�QZ´
Q�h"j�f�QZe
T0µ¨µ·Q�\�T0µyfKe�\BQ�SU[(j{T]Ç
¸�T]e
n![BTB\]PoÞ"b_hMfiV]nZf"\]j�f·QFel\BQFb_µ·n

\]P
Q�QyV�[(fkj{V%SlQyV�j�´�h7[]¹{[]h>h0[Bnoj{T]Ç¶h7T{j{[ Í j�P�h7QFb�³�P¶SlT"Þ]QFhMfkj�^Ihib�µ"[4gRQFj�fkeR³_Î>XFd9eRn_[]hr\B[{h>j{Tmf�e

\BQFeRnFfkj�f·QZe
V�¸yT]e_^lV·j{T]`_µ"[Á[B½�b�fNµ,fK`_hMfkbySÃfKe¶j�P_f"V%SlQ�n_[mµyP�TZV�j�PR[(¹{[ZT]j�b_h7[¿j�PRT]j¨PRQFb�V�[]P
Q�µ·n_V�À9QZbyµ·n

V�[�³�h7[B³_T]j{[(g
QZµkbye�j{T{h{fKµN^¶fKe�j{Q4Þ�b_hMfiV]nZf"\]j�f·QFe�V�ÀÉfkj�P@nZfK¹>¹�[]h7[me�j¨j{T]Ç¶h7T]j{[�V�T]eRn!n�fK¹>¹�[]h7[me�j�´_b_`_µKf"\ÁV�[]hMg_f"\B[

µ"[mgR[mµ"VrVifKS!´yµ,^!`R[B\�T]b%V][(P_f"³ZP!fKe�\BQ�S@[(PRQFb�V�[mPRQ�µ�n_V�n_[mSºTme
n9SlQFh7[ÁQF¹�j�P
[(´_b_`_µKfi\ÁV0[{h>g_f"\Å[ Í T]eRn

T]h7[ÁÀrf�µKµNf�e�³oj{Qo´�T]^¶P_f"³FPR[]h�j{T{Ç¶h7T;j{[BV�¹{QFh�fkj{Îyj�P
T]e!µ·QyÀñf�e
\BQ�Sl[4PRQFb�V�[{PRQ�µ·nyV�XFÜ§b�\{PÄf"V%S!f"V0Vif�e�³

¹�h7Q�SÙj�P_f"V�g�[{h{^AVif,S!´yµ"[*SlQyn_[mµ·¸F`�b_j�fkj�SlT]c�[ZV�j�PR[(b�V][m¹"byµ_´�QZfKe�j�j�P
T]j
fKeR\�Q�Sl[ÁnFf�¹i¹m[]h0[0e
\B[ZV�Tmµ·QFe�[

\BT]e@³_[0e
[]h7T]j{[Áï{gRQ�µkbye�j{T{h>^Rð4fKe�j{[]háÞ·b_hMf"V�nFf"\]j�f·QFe�Tmµ�nZfN¹"¹�[]h7[meR\�[ÅV%fKe¶´_by`_µKfi\9V�[{h>g_f"\Å[�V�fKe¶j�P
[(´_h7[BV][0e
\B[

QF¹�µ·Qy\BTmµ�fKe�\BQÅSl[(j{T]Ç!¹"fKe�TmeR\mfKe�³!QF¹�j�P
Q�V][ÁV�[]hig_fi\�[BV�X

��õ_ô����
	����×÷]üÁõ,ú���Aõ���üFù�ó����9õ_õ��
çÉ¹�\BQFb_h7V�[�¸Z¹{[BÀñµ�Q�\BTmµ�V]\mPRQyQZµ�nFf"V�j�hMf·\]j{V�h0[]µK^ÄP
[BTmg_f,µN^ÂQFe!µ·Q�\�T0µyfKe�\BQ�Sl[(j{T{ÇR[ZV�¸yT]eRn»S¶b�\mP

QF¹(À4PRT{j�f·V%fKe�j{[]h0[BV�j�fKeR³!T]`RQFb_j�µ·Qy\BTmµ_´_b_`_µ,f"\4¹"fKe�Tme�\B[(P�Tm´_´�[]e�V%fKe¶j�PR[Á\BQFe�j{[{Ç�j¿QF¹�µ·Tme
nÄTme
n

PRQFb�VifKeR³»SºT{h>c�[]j{V�XFÑ�j�j�P�b�V�`R[�\ÅTmSU[(eRT{j�b_h7Tmµ_j;QAT�V�cUÀ*P
[]j�PR[{h�± [BV·j�PRQ�¹�¹�é"V�h0[BV�byµkj�\BQFb_µ·n9`
[

V�b�V·j{Tmf�e
[Bn9fKelT4SlQyn_[mµ�fKeUÀÉP_f"\mP¶PRQFb�VifKeR³o´yµiTm^
V�TmeÄfKS�´�QZh�j{T]e�j¨hmQFµ·[ÁTmeRn»f·V�j{T]Ç
[Bnoj;Q9¹�byeRn»µ·Qy\BTmµ

V�[{h>g_f"\Å[�V�XFq�´_´_µ"[B¸F¾�f�µNf,SlQÅelTmeRnosIQZSU[]h Í ý�þ_þ_Õ_Îy´_h�QZg
[(j,PRT{j�f�j(\�T]eRXFÜ Qyn_[mµ�fKe�³oPRQFb�VifKeR³!TZV�T

PRQÅSlQ�³_[{eR[BQFb�V�\BQFeRV·b�S!´_j�f·QFel³_QyQ�n4j�PRT{j�f�V�V�b_´_´yµ,f"[Bn�ÀÉfkj�P_fKel[ZTB\mPoÞ·b_hMfiV]nZf"\]j�f·QFe�V�TB\B\�QZh7n�fKe
³Áj>Q

T]el[mÇ
Q�³_[]e
QZb�ViµK^lV·´%[�\0fK¹>f"[Bn!V·b_´_´�µN^lV�\mP
[Bn�b�µ"[B¸Fj�PR[m^An_[mSlQ�eRV·j�h7T]j{[¿j�PRT]j
–
b_e
n_[]hr\B[]h�j{T]fKe
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TBV]V�bySÄ´_j�f·QFeRV
–
nFfK¹"¹�[]h7[me�\B[BV%fKe!fKe�\BQ�Sl[ÁT{h7[ÁTB³_TmfKelV�by¹>¹>f"\mf"[0e�j
j;Q�V�b�V·j{T]fKelT]el[B½�byf,µNfK`�hMfKb�SÃfKe

À4P_fi\mP¶´_by`_µKf"\IV][]h>g_f"\Z[*µ·[mg
[0µ"V(nZfN¹"¹�[]hrTB\]h0Q�V]V¨Þ�b_h{f"V]nZf"\]j�f·QFeRV�XFOÆT]Ç
-
fKe�\mµ�b�VifKg�[4PRQFb�VifKeR³o´_hMf·\Z[BV�T]h7[

P_f"³ZP
[]h�f�e@nZf"V�j�hifi\{j{V�j�P
T]j�´_hmQFg�f�n�[(´_b_`_µNfi\ÁV][]hMg_f"\B[ZV�¸yT]eRnoµ·QyÀ
-
fKe�\BQ�S@[(PRQFb�V�[mPRQ�µ�n_Vrï{gRQ�µkbye�j{T{h>fKµ,^Rð

\]P
Q�QyV�[(e
Q�j
j;Q!\]P
TBV�[(j�P
[(h{f�\0P!fKe�j{QÁj�P
[BV�[ÁnFf·V·j�h{f�\]j{V�`R[�\ÅT{b�V�[ÁQF¹�j�P
[BV�[4P_f"³ZP
[]h�PRQFb�VifKeR³o´_hMf·\Z[BV�X

±²P_fNµi[4±Ì[BV�j�P
Q�¹"¹�h7[�½�b�fKh7[BV%µ·Qy\BTmµyfKe�\BQ�Sl[(j{T]Ç
[ZV�j;Q�V�b_´�´�QFh�j
fKeR[B½�byfkj�fi[�V�fKe¶´_by`_µ,f"\ÁV][]hMg_fi\�[

´_h7QFg_f·Vif·Q�e
¸Zq�´_´_µ·[Á[]j{XyT]µ·Xyn_[mSlQFe�V�j�h7T;j{[�j�P
T]j¿[B½�b_fKµNf�`_hMfKbySßP
QZb�VifKe�³!³_Q_Q�no´�h>f·\Z[BV�\BTmeln_Qoj�P
[ÁV�TmSl[

fKe¶j�PR[(´_h0[BV�[me�\B[ÁQF¹�µ·Qy\BTmµ_´_h7QF´�[]h�j�^Ij{T{ÇR[ZV�XFpIQ�j�Pl³_[Mj¨j�PR[Á[B½�byfKµ,fK`�hMfKb�SÙ´_h0[BnZf"\]j�f·QFe¶j�PRT{j

PRQFb�V�[mP
Q�µ·n_V�ÀÉfKµNµ%V·j�h7T]j�fK¹"^<´�[]hM¹m[�\]j�µK^ÄfKe�j{Q4Þ·b_hMf"V�nFf"\]j"f�QZe
V�`
TZV�[Bn!QFe¶j�PR[mfkh�fKeR\BQ�S@[BX 3

�A÷��,÷Bû]õ���÷]ó�õ���ü����_ó������Aõ���üFù ó�������û �_÷���ü
pIQ�j�P¶±Ì[ÅV·j�PRQF¹"¹�TmeRnoq�´_´yµi[Á[{j{X_T]µ·XFh7[mµ�f"[Bn!QFelV�QFSl[ZÀÉP
T0j¨h7[BV�jNh>f·\]j�fKgR[ÁTBV0V·b�S!´_j�f·QFeRV�QFe

´_h7[]¹�[]h7[me
\B[BV%fKelQZh0n_[]h�j>Q9fke�V·b_h7[(j�PR[Á[{Ç_fiV·j{[]e�\B[ÁQF¹�[B½�b�fNµ,fK`�hMf"T(j�PRT{j([{Ç_P_f�`_f�j�fKe�[B½�byfkj"f"[BV%fKe¶´_by`_µ,f"\

V�[{h>g_f"\Å[(´_h0QZg_f·Vif�Q�eRXFO�P
[BV�[ÁT�V0V�byS!´_j"f·QFeRV�`�[B\BQ�Sl[(b_e_e�[�\B[BV�V0T{h{^AÀÉP
[0e!µ"TmeRn!T]e
n9PRQFb�VifKeR³!T]h7[

SlQyn_[mµi[�nÄV]Q�Sl[BÀrPRT]j�nFf�¹�¹�[]h7[me�j�µK^�XZq�´_´�µ�[Á[]j{X�T{µ·XZj�h0[BTMj¨PRQFb�V�fKeR³!TBV�TÁ³_QyQyn¶V�fKSAfNµ"T]h�j;Q!Q�j�PR[{hr³�Q_Qyn_V

fKe¶j�PRT{j�fkj�\BT]e<`R[Á\BQFeRV·b�SU[Bn»fKelTme_^l½�b�Tme�j�fkj"^AT]j�T]e_^¶µ�Q�\BT{j�f·QZe Í Tmµkj�PRQFb�³�P!fkj{V�´_hMf·\B[4gRT]hMf"[BV�Tmµ·QÅeR³

T]el[mÇ
Q�³_[]e
QZb�ViµK^lV·´%[�\0fK¹>f"[Bn_¸0Þ·b_hMf"V�nFfi\{j"f·QFe
-
V�´�[Z\mf�¹ifi\ÁV·b_´�´yµK^lV�\mP
[Bn�b�µ"[BÎiXZYA[B\]P_^�`�T Í ý�þ_þ_ÿ_TBÎ>¸yQZe9j�PR[

Q�j�PR[{h�PRT]e
n_¸�SlQyn_[0µ"V%µ·TmeRn!Tme
n9PRQFb�VifKeR³!TBV�Tmµkh0[ÅT�nZ^A[mÇ_f;V�j�fKe
³ Í h7T]j�PR[{h�j�PRT{eÄ`
[mf�e�³»`�byfKµkj�T0e
noj;QFh>e

n_QyÀ*elT�V�n_[mSlTmeRn!\mPRTmeR³_[BV]Î>XFÑ>e¶j�P
T]j�SlQ�n_[mµ·¸FPRQFb�V�["!�µ·TmeRn!½�b�Tmµ�f�j"^lnFfK¹>¹�[]h7V�ÀÉf�j"P_fKelTmeRn!TB\{h7Q�V]V
Þ"b_hMfiV]nZf"\]j�f·QFeRV]¸�T]e
noj�P_fiV(½�b�T0µNfkj�^ÂnFf"V�j�hMfK`�b_j�f·QFel\BTme!`R[Á\�T0µNfK`�h�T]j{[BnÉj>QA³�fkg�[(hMf·V][(j{QoPRQFb�V�[(´_h>f·\�[

´�T]jNj{[]h>eRV�j�PRT]j
h0[]¹"µ"[B\{j�h0[BT]µ
-
À9QFh{µ�no´�T]j,j{[]hieRV�XFO�P_f·V�j�PR[mel³_[{eR[]h7T{j{[BV�Þ·b_hMfiV]nZf"\]j�f·QFeRV�j�P
T]j�PRTmgR[

nFf�¹�¹�[]h7[me�j�T]g
[]h7TB³_[4µ"T0e
n�!,P
QZb�V][Á½�b�Tmµ,fkj�^¶µ"[mgR[mµ"V�ÀÉP_f,µ"[ÁT]j¨j�PR[ÁV�TmSU[(j�fKSU[ÁT0µNµ·QyÀÉfKe�³9¹{QFh4QFgR[]hMµ·T]´�V
fKe!µiTme
n�!�PRQFb�Vif�e�³!½�b�TmµKfkj�^lTB\]h0Q�V]V�nZf�V�j�hMf·\]j{V]XZqÆ½�b_fKµ�fK`_hMf"TIÀrfkj�P!f�e�j{[]háÞ·b_hMf"V�nFfi\{j"f·QFeRTmµ�nFf,¹�¹m[{h7[me�\B[BV%fKe

3 �yx�x0�k|�zM�B��#��kzM�k�B ;ì £D£%$0¥ |MîD�k|>�B����u�vkwy�*�0��|M�Z�k��v����{���0��|���vk�K�K|M}�|M�B�Bx0}�|M�K|{}�|M�B�M|��k��xD|�w
z]w
~�|M�k�Zz]w��Dvk�K�K|{}�|M�B�v��B�M�0�r|Mw��]t_uBvkwy��uB|>��x0}��0�D���M|Mw
�k~%� -�Dvk�*|{��w�vk�0�BzM�Zw���}�zM�kvk�Kvk�Mz]��vk�0���
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´_b_`_µ,f"\ÁV][]hMg_fi\�[(´_h7QZg_f�Vif·Q�el[mÇ_f"V�j�b_e
n_[]h�S<b�\0P!SlQFh7[Á³_[]e
[]h7Tmµ�\BQZe
nZf�j"f·QFe�V%fKe¶j�P_f"V�S@Q�n_[mµ·¸yT]eRn

´�T]jNj{[]h>eRV(QZ¹�PRQFb�V�[(´_hMf·\�[BV�TmeRn»fKe�\BQ�Sl[4µ·[mgR[mµ"V�ÀÉfkj�P_fKeUT0e
n!TB\]h7QyV�V�Þ·b_hMf"V�nFf"\]j"f�QZe
V�\BTme!SlQZh0[

TB\B\{b_h7T]j{[]µK^¶h7[m¹�µ"[Å\{j
j�PRQyV�[ÉQZ`
V�[]higR[Bn»f�e<j�PR[(h7[BTmµ�À9QZhMµ·n Í Àrfkj�PRQFb�j�h7[BVMQFh"j�fKe
³Áj>QÉj�PR[4fKe�j�h�Q�n�b�\{j�f·QZe

QF¹�P
[]j{[]h7Qy³_[]e
[BQZb�V�´_h7[]¹{[]h7[me
\B[ZV�Î>X 4 O�PR[4fKS!´�[]hM¹m[B\{j(Váj�h7T;j,fN¹"f"\ZT]j�f·QFe¶j�PRT]j�[]S@[]h7³_[BV%f"V�n�hMfKgR[me!f�e

µ"T]h7³_[(´�T]hij�`_^9j�PR[4fKeR[mµ"TBV�j�f·\4PRQFb�VifKeR³»SºT{h>c�[]j
j�P
T]j
f"V�j�PR[(¹{QFb_eRnyT]j�f·QFelQF¹�j�PR[4SlQ�n_[mµ
–
j�P�b�V

TBn_nFfKeR³ Í j;Qoj�P
[(´_h7[]g_f·QFb�V�[]Ç�´�µ"TmeRT{j"f·QFelQF¹�P
QZb�V][]PRQ�µ�n9f,e
\BQ�Sl[ÁnFfK¹>¹�[]h7[meR\B[ZV]Î�T(eR[BÀñ¹{QFh7\B[¿j�PRT]j

j{[]e
n_V�j;Qo´_h�Q�n�b�\B[(fKe
[B½�b�f�j"f"[BV%fKe¶´_by`_µ,f"\ÁV�[{h{g_f"\B[(´_h0QZg_f"Vif·Q�e
â�j�PR[Á[{Ç_fiV·j{[]e�\B[ÁQF¹�P�[]j{[]h�Q�³_[]e
[BQFb�V

PRQFb�VifKeR³»SºT{h>c�[]j{V�fKelnFfK¹>¹m[{h7[me�j�n�f"V�j�h>f"\]j{V]¸�À4fkj�P¶P
QZb�VifKe�³oj�PRT{j�f�V�n�b_h7Tm`_µ"[ÁQZe
\B[(`�byf,µkj�T]e
noj�P�b�V

nFf�¹�¹>f"\]byµkj�j;Q�T]µkj{[]h7X

&�b_j¿n�fK¹"¹�[]h7[me�j"µK^R¸Fj�PR[oQZe_µK^¶¹{QFh7\B[BV�j�PRT]j�\BT]b�V][(PRQFb�V�[]P
Q�µ"n_V�j;Q!V][B³�h7[B³_T]j{[(f�e¶j�PR[4± [�V�j�PRQÅ¹"¹

T]e
nÁq�´_´yµ·[Á[]j{XyT]µ�S@Q�n_[mµ"V�T]h7[�j�PRQyV�[Á\DQZe�eR[B\]j{[�nÄÀrfkj�P¶j,P
[*µ�Q�\BTmµ_´_by`_µ,f"\ÁV�[Z\]j{Q�h
–
PRQFb�V�[]P
Q�µ·n_V

V�[�³�h7[B³_T]j{[(`
[B\BT]b�V][(j�PR[mfKhrnZfK¹�¹m[{h7[me�j�fKe
\BQ�Sl[4µ·[mg�[mµiV(\BT]b�V�[(j�PR[mSÙj>QAn_[BVifkh0[ÁnZfK¹�¹m[]h0[0e�j�µi[mg
[0µ"V�QF¹

´_b_`_µ,f"\ÁV][]hMg_fi\�[BV�TmeRn»µ·Q�\�T0µ_j{T{Ç�[BV�XF±²P_fNµi[(h0[]j{T]fKe_fKe�³Áj�P_f>V%¹{QZh7\�[B¸ZYA[B\]P_^�`RTÁTBn_n_V(TÁV�[B³�h7[�³_T]j"fKe
³

¹{QFh7\B[(j�PRT{j�P
TBV�e
QZj�P_fKeR³!T]j�T]µKµ_j{Q!n�QAÀ4fkj�P¶j�PR[(´_b_`_µNf"\ÁV0[B\]j;QFh
–
P
[]j{[]h�Q�³_[]e
[BQFb�V�PRQFb�V�fKeR³�!�µ"TmeRn

SUT]h>c�[]j{V�j�PRT]j¿À4fKµ,µ�\BT]b�V][(j�PR[(hMf·\mP¶j{Q!³_[]e
[]h7TmµKµ,^!µ·Qy\BT]j{[�fKelnFf,¹i¹m[]h0[0e�j�T]h7[BTBVRj�PRT{e¶j�PR[(´�Q_QFhmX

O�PR[]h7[m¹{QFh7[B¸yÀI[{h7[�j�P
[(´_b_`_µ�f"\ÁV][Z\]j;QFhr[]µKfKSAfKe�T]j{[Bn»¹�h7QZSÙj�P
[*S@Q�n_[mµ"V�¸Fj�PR[]h0[ÁÀIQFb_µ·no`R[4eRQ

V�[�³�h7[B³_T]j{[Bn![B½�b_fKµNf�`_hMfKbySßfKe!± [BV·j�PRQ�¹�¹�TmeRnoq�´_´yµ·[Á[]j{XyT;µ·X�ÀrP_f,µ"[ÁV�[B³�h0[B³_T]j�f·QZe@ÀIQFb_µ·n!V�j�fKµ,µ�Qy\B\]b_h
Í TmµK`R[mfkj�T]j�n�fK¹"¹�[]h7[me�j�µ�[0g�[mµ"V�ÎRfKe¶YA[B\mP_^�`�TBXFÝAQ�ÀÊj�P_f·V�[mÇ�Qy³_[]eRQFb�ViµK^ÂV·´%[�\0fK¹>f"[Bn»PR[]j{[{h7Q�³_[{eR[BQFb�V

PRQFb�VifKeR³!V�j{Qy\]cU[]Sl[{h7³_[Bn9fKe¶jáPR[4¹"fKh7V·j�´_µ�TÅ\�[*f"V�e
QZj�VMQZSU[]j�P_fKe
³Áj�P
T]j�\BT]e¶`
[Á[mÇ�´yµiTmfKe�[Bn»f�e<j�PR[

SlQyn_[mµ·X�Ërf�g�[me¶j�P
[Án�b_h7T]`_fNµ,fkj�^AQ�¹�PRQFb�Vif�e�³_¸FPRQyÀ9[]gR[]h0¸�À4PRT]j{[{g�[]h�PRQFb�VifKeR³!V�j{Qy\]c!f·V�´_h7[�V�[me�j�T;j
j�PR[

`R[�³ZfKe_eyf�e�³!QF¹�T(´�QZµKf"\m^lVif,S!byµ"T]j"f�QZe!f"V%µ�fKc�[mµ,^9j{Q9`
[(fKSÄ´�QFh"j{T]e�j
¹{QFhrV{QFSl[(j�fKSº[
–
h7[�³_T]h7n�µ"[BV�V(Q�¹

4 ��w�v�����uB|�x0}�|M�0vk�0�Dw
xDz�xD|>}�w"�D�k�0�Mz]�B�kzMî�}Nz��k|MwyzM}�|�w�|{�Z©0���*z ',�0}�vk�k��}��D�k|��it_uB|��r�0�D|M�Bz����k�0~�w
|Mvk��uB|M}_x0}��0xD|{}N�k���0}
v��B�M�0�r|��kz�îD|Mw
�k��w"|i}��0|�z�w¨��uB|��k�0�Mz]�Z��z]î�v��Bw���}����*|>�D�k�Dz{����uB�0�D�0u�x0}N�0x�|M}��k���kz]î�|Mw
zM}�|�w�uB�0~��*�k��©0|�z��D�0��v��BzM���B���0�{z]�
�kz]î�w���}Nz��k|M�D��~�uB|M���k�0�Mz������0�D|M},�B�*|>���kw��M�0�Bw�vk�D|>}y��|>��|>}�zM�Å|MëD��v��kvk©]},vk�D���M�0�Bw"|MëD��|M�B�M|Mw
�0��w>~�vk���{u�v��B��|M�0|M�rx0zM}���vkz����k�
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À4PR[]j�P
[]h�f�j�P
TBno´_h7[]g_f·QFb�Viµ,^AT]hMf"V�[me!`_^lV�Q�S@[(P_fiV·j{QZhif·\ZT0µ�TB\B\mf·n_[me�j(Q�h�j�P�h�QZb�³�P@n_[0µKfK`�[]h7T{j{[ÁÐ�QFe_fKeR³

h>byµ·[BV]X

( ô�)�õ_õ��+*rû]õ����_ô��,ùNõ�ó
O�P�b�V%¹{T]h7¸yÀI[(P
TmgR[(j{Tmµkc�[Bn!QF¹�j�PR[Áï]µ·Qy\BTmµy´_b�`_µNfi\ÁV][]hMg_f"\Å[�ðÁTBV�T4Sl[]h7[ÁT]`�V·j�h7TB\]j¨µ·Q�\�T0µ

³_Q_Qyn�¸yT]eRn»f�S<´�µNfi\mfkj�µ,^@ÀI[(P�Tmg
[ÁTBV�V·b�SU[Bnoj�PRT{j�f�j{V�½�b�Tmµ�f�j"^¶µ"[mg�[mµ�f"V�V]Q�µ·[mµ,^<h7[mµiT{j{[BnÉj;Qoj>Q�j{T]µ�µ�Q�\BTmµ

´_b_`_µ,f"\ÁV·´�[0e
nZfKe�³!TmeRnoj�PR[ÁVif�ÐB[ÁQ�¹�j�PR[4µ·Qy\BTmµ_´�QZ´_b_µ�T]j"f�QZe
XZ¾¿QFh�SlTme_^¶´_b_`_µNfi\ÁV0[{h>g_f"\Å[�V
–
h7Q�T�n_V�¸

¹{QFh�fKeRV·j{T]eR\Z[
–
j�P_f"V%SlTm^!`R[ÁTÁ³_Q_Qyn!TBV�V·b�S<´_j�f·QZe
XZÑie¶j�PR[ÁT]h0[BTÆQF¹�´_h{fKSUT]hM^AT0e
n!V0[B\BQFeRn_T]hM^

[Bn�b�\BT{j�f·QZe
¸ZP
Q�À9[mgR[]h0¸�j�PR[ÁTBV]V�byS!´_j"f·QFe!f"V�[mS¶´�fKhMf"\BTmµ,µN^¶¹mTmµ"V�[�X�±²P_fKµ"[ÁnZf"V0TB³�h7[�[0SU[me�j�´�[]h0V�f"V�j{V

h7[B³_T{h7nZfKe
³Áj�P
[Án_[B³�h7[B[ÉQZ¹�fKS!´�QZh>j{T{eR\B[ÁQF¹�¹�fKe�T0e
\mfiTmµ_h7[ZV0QFb_h7\B[BV�f�e@[Bn�b�\BT]j�f·QFe¶´_h7Qyn�b�\Mj�f·QFeR¸ 5 j�P
[]h7[

f"V%µ,fkj�j�µ·[ÁnFf"V0TB³�h7[B[mSU[me�j
j�P
T]j�Q�j�PR[]h�fKe�´_b_j{V�T{h7[ÁTMj¨µi[�TBV�j�TBV%fKS!´�QZh�j{T]e�j�T]e
no´_hmQF`RT]`_µN^!SlQZh0[ÁV�QyX

O�PR[BV][ÁQZj�P
[]h�fKe�´_b_j{V%fKeR\mµKb�n_[(j{[BTB\]P
[]hr½�b�TmµKfkj"^ Í À*P_f"\mP
–
n�b�[�j;Q»b_e�f·QFelÀ9TB³_[ÁV0\BTmµ"[BV

–
fiV

j�^Z´�f"\BTmµNµ,^¶e
QZj�\DQZh�h7[]µ"T]j{[Bn!À4fkj�P¶j{[�TB\]PR[{hrÀITB³_[�V�Î>¸F´�[B[]hrT]`_fNµ,fkj�f"[BV�¸F´�T]h7[{e�j{Tmµ�S@QZe_fkj{QFhMfKeR³_¸Fj{TMh7³_[{j{[Bn

\BQFe�j�h>fK`�b_j�f·QZe�V�`_^¶´�T]h7[me�j{V]¸�[;j{\BX�¾�QZh�[BTB\]PlQF¹�j�PR[BV][*fKe_´yb_j{V�¸7j�PR[]h7[ÁT{h7[Á³�Q_QynÉh7[BT�V�QFeRV�j>Q9`R[mµKf"[mgR[

j�PRT{j�j�P
[0f�h�µ"[mgR[mµyf�eUTme_^9´�T]h>j�f·\]byµ"T]hrV�\mPRQyQFµ�f"V�\BQFh>h7[{µ·T]j{[Bn!À4fkj�P¶´�T]h7[me�j{T0µyfKeR\BQÅSl[Á[mgR[me!f�¹

¹>fKe�TmeR\mf"Tmµ_h7[ZV�QFb_h7\B[BV�À9[]h7[(¹�byµNµ,^A[B½�b%TmµKf"ÐZ[Bn!TB\]h7QyV�V�TmµKµ�V�\mPRQyQZµ�V�X 6 ¾¿QFh�´_b_h>´RQyV�[BV�QF¹�j�P_f"V�´�T{´�[]h7¸

À9[ÁÀÉfKµ,µ_h7[m¹�[]h�j;QÉj�P
[BV�[Á[m¹�¹m[�\]j{V�j>Q�³_[;j�PR[]hrT�V�ïM´�[�[]h�fKe�´_b�j{V]ð
–
f�X�[�XZfKe�´_b_j{V Í Q�j�P
[]h�j�PRT]e!¹�fKe�T0e
\mfiTmµ

h7[BV]QZb_h0\B[BV�fKelV]\0P
Q�QFµy`�b�n_³_[]j{V]Îyj�P
T]j�T]h7[Æ\DQFh>h7[]µ·T{j{[Bn!ÀÉfkj�P¶´�[B[{h�PRQFb�V�[mPRQ�µ�n9fKeR\BQÅSl[BX

5 �@�k�0���(w"|>}�v�|{w¨�0��xDz�xD|{}�wy�M�0�B�kv��D��|Mw
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Witho
b_jyj�PR[4f�e�j�hmQyn�b�\;j�f·QFelQZ¹�V·b%\mP¶e
QZe

-́
�[B\]bye_f"T]hM^¶fKe�´_b_j{V�fKe�j{QÉj�PR[4µ·Qy\BTmµ_´_b_`_µ,f"\

V�[{h>g_f"\Å[�¸ZfKe�j{[{h�Þ�b_h{f"V]nZf"\]j�f·QFeRTmµyf�e�[Z½�byfkj�f·[ZV�fKe¶j�P
[(´_h7QFg_f·Vif;QFeÂQF¹�j�PR[(´_b_`_µNfi\ÁV][]hMg_f"\B[Á\BQFb�µ·no`
[

[mµKf,SAfKe�T]j{[�nÁfKel[�TB\mPlQ�¹�j�PR[Á³_[{eR[]h7Tmµ�[B½�byf,µNfK`_h{fKbySßS@Q�n_[mµ"V�À9[ÁnZf"V�\{b%V]V�[Bn»`_^lVifKSÄ´yµ,^@\B[me�j�h7TmµKf"Ð0fKe�³

¹�b�e
nZfKe�³!T]eRn!nFf"V�j�h>fK`�b_j�fKeR³»fkj�QZe@T(´�[]hr\BT]´_fkj{T(`
TBVif"V�XFÑ>e�n_[B[Bn_¸yT(´_b�V�P<j;QyÀIT]h0n¶\B[]e�j�h7T]µKf"ÐÅT{j�f·QZe!P
TBV

`R[�[0e<j�PR[4SºTmfKe¶´�Q�µKf"\m^lTBnFgRQy\BT]j{[�nÉ`_^¶SUTme_^lÀÉPRQ�T]h7[É\BQZe
\B[]h>e
[Bn!Tm`RQFb_j¿[B½�byfkj�^ÂÀrfkj"P_fKe¶´_by`_µ,f"\

[Bn�b�\BT{j�f·QZe
XAç4b_h�`�hMf·[m¹�QZg
[]hMg_f"[BÀÌQF¹�³_[meR[]h7Tmµ�[B½�byf,µNfK`_h{fNb�S¼SlQyn_[mµ�fKe�³!QF¹�µ·Qy\BTmµ�´_b_`_µNf"\*¹�fKe�T0e�\�[

f
QFh7\B[BV]¸ZP
Q�À9[]g�[]h7¸yV�b�³_³_[�V�j{VRj�PRT]j�µ·Qy\BTmµy¹�b�e
nZfKe�³9f�j{V�[mµK¹�f;V�e
QZjyj�PR[(´_h>fKSUT]hM^¶´_h7QF`_µ·[mSUXZsIT]j�P
[]h7¸

µ·Qy\BTmµ
¹�byeRnFf�e�³!\BQÅSÄ`_fKe�[Bn!ÀÉf�j�P¶j�PR[ÁT{`_f,µ,f�j"^AQ�¹�P
QZb�V][]PRQFµ"n_V�j{QoSlQFgR[Á³_[meR[]h0T]j{[BV�[B½�byfKµ,fK`_hMf"T*fKe

À4P_fi\mP!PRQFb�VifKeR³»SºT{h>c�[]j�\�QFeRnFfkj�f·QFeRV�V·b_´_´�QZhij¿V�[B³�h0[B³_T]j�f·QFeÂQF¹�P
QZb�V][]PRQÅµ·n�V�`_^ÄfKe�\BQÅSl[BXFO�P_f"V

s
[�³�h7[B³_T]j�f·QFe¶h7[�V�byµkj{V%f�e@nZfN¹>¹m[{h7[me�j�f"Tmµ�¹�byeRnFf�e
³!Q�¹�´_b_`_µ,f"\IV][]h>g_f"\B[ZV

and –
j>QÉj�PR[Á[]Ç�j{[]e�j¨j�PRT]j�fKe�´_b_j{V

fKe�j{Q�V�[]h>g_f"\B[�V�µNfKc�[(´_b_`_µ,f"\Á[Bn�b�\BT{j"f·QFelT]h0[(eRQFe
-́
�[B\{b�e_f"TmhM^I`�b_j(\�Q�h>h7[]µ·T{j{[Bn!ÀÉfkj�P¶´�T]h0[]e�j{Tmµyf�e�\�Q�Sl[

-
fKelnFf�¹i¹m[]h0[0e�j"f�T0µyeRQFe

-́
�[B\]bye_fiT{hM^¶fKe_´_b_j{V�fKe�j{QÉj�PR[(´_b_`_f>\ÁV�[]h>g_f"\B[�XZÜ²QZg_fKe�³9¹�h0QZS¼µ·Qy\BTmµ_j{QA\B[]e�j�h7T]µ

¹�b�e
nZfKe�³9S@T0^@[B½�b�Tmµ,f"ÐB[4¹"fKe�Tme�\mf"T0µyfKe_´_b_j{V�`�b_j�n�Q�[BV�eRQ�j¿[mµKfKSAfKe�T]j{[(j�PR[ÁV][B³�h7[B³_T{j�f�e
³9¹{QFh7\B[BV

´_h7[BV][]e�j�fKe¶PRQFb�VifKe�³9SlT]hic�[]j{V�e
QZhrn�Q�[BV�fkj�[]µKf,SAfKe�T]j{[(j�P
[*fKe
\B[me�j�f�g
[ÁQZ¹�P_f·³FPÄfKe�\BQÅSl[*P
QZb�V][]PRQÅµ·n�V

j;Qo¹�fKe�nÄÀ9Tm^RV�j{Q!V][B³�h7[B³_T]j{[¿fKelQFh7n_[]h�j>QÉj{T]c�[ÁTBn�g
T]e�j{T�³_[ÁQZ¹�eRQFe
-pec

bye_fiT{h{^<f�e_´_b_j{V%fKe�j{Q!V]\]PRQyQZµ

´_h7Qyn�b�\Mj�f�QZe
X�Ë9[]eR[{h7Tmµ�[B½�b�fNµ,fK`_hMfKb�SÙj�P
[BQFh{^9j�PR[{h7[m¹{QZh7[(´�h7[BnFf·\]j{V�j�P
T]j
¹�byeRn_TmSU[me�j{Tmµ

fKe�j{[]háÞ·b_hMf"V�nFf"\]j�f·QZe�TmµyfKe�[B½�b�f�j"f"[BV%fKe¶´_by`_µ,f"\Á[Bn�b�\BT{j"f·QFelÀÉfKµNµ_´�[]h�VifiV·j�b_eRn_[]h�¹�byµ,µ�[B½�b�Tmµ,f"ÐBT]j�f·QFelQF¹

V�\mP
Q�QFµ�¹�byeRnFfKe�³!V�Q9µ�QZe
³ÄT�V�eRQFe
-́
�[Å\{b�e_f"T]hM^¶fKe_´_b_j{V Í À(P_f"\mPlÀ9[(P�TmgR[Á\BTmµKµ"[Åno´�[B[{h�f�e�´_b_j{V�Î�T]h0[ÁT]e

f,S!´�QFh"j{T{e�j�\�QFS¶´�QFeR[me�j�QF¹�V�\]P
Q�QFµ_´_h7Qyn�b�\Mj�f�QZe
XZsI[BV·b�µkj�V%¹�h7QFSÙj�P�h7[B[Án_[�\BTBn_[BV�QF¹�[B½�b�Tmµ,f"ÐBT]j�f·QFe

V�b�³_³_[�V�j
j�P_f"V�j>Q9`R[Á\DQFh>h7[B\;j{X 7

7 4A|�w�u��0���k���B�0�k|���uBzM�54A|Mw"��uB�0�N�76�w
�*�0�D|{�Z N~�uBvk�iu��kz��M¦Dw�z�uB�0�Dw"v��B���*zM}�¦�|M� ¥ vkw���uB|����B�k���D����uB|���uD}�|M|��*�0��|M�kw¨~�|�Dvkw"�M�Dw"w�|M���k��x�}�|M�Dvk�M�B�K�����B|Më��DzM�kvkíMz���vk�0���0��x��D©0�kvk��w"|M}��0vk�M|�ë��Dz��kv�����vk�*��uB|�x0}�|Mw�|{���{|��0���]|{����}Nz��kv�í�|M���K�0�B�Dv��D��z{���
non-xD|M�{�D�DvkzM}���v��BxD�D�kw{�Mt_u�vkw�v�w�©0|M�Mz��Dw�|�uBvk�0u(v��B�M�0�*|�uB�0�Dw"|MuB�0�k�DwyuBz��0|��B��~�z0���k��¦D|{|Mx�����~@vk���{�0�*|uB�0�Dw"|MuB�0����w
�0�D�Z�0����uB|Mv�}�',�D},vkw���v��M�kvk����w
~�uB|i����u�|>}�|�vkw_����uB�0��w�vk�D����zM}�¦D|{���k���Mz]x�v��kzM�kv�í�|����0�{z]�Z�{�0�D�Dvk��v��0�Bwm�
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8 õ�ó���ù3�Nù,õ�ó_ü×ú_õ_û9*r÷�û ú_÷Bô��Fò>ó��N÷Bû :+�_û�ù ü;��ù,ô��,ù,õ�ó�<>=������,ù?�A@Äù�óB*C��D��,ù,ôE<F���_ô����Nù,õ�ó
±Ì[*`
[B³_Tme¶j�P_f"V�V�[B\{j"f·QFe!`_^ATÅV·c�fKe�³ob_eRn_[{hrÀ*P�T]j�\DQZe
nZf�j�f·Q�eRV(ÀI[Á\BQFbyµ·n![]e_g_f"VMf·QÅelTÁÀIQFh>µ·n

fKelÀÉP_f"\mP
–
n_[BV�´yfkj{[(j�P
[(h7[BTmµKfkj�^ÂQ�¹�j�P
[Á[]Ç_f"V�j{[meR\B[ÁQF¹�P
QZb�V][mPRQ�µ·n»fKeR\BQ�S@[*fKe�[B½�b�Tmµ,f�j"^ATmeRnoj�PR[

j{[]e
n_[]eR\m^lQ�¹�P
QZb�V][0P
Q�µ·n_V�j>Q9S@QZg
[(j;Q9fKS!´_h7QFgR[(j�P
[0f�hrÀI[mµK¹mT{h7[
–
V�\]P
Q�QFµ�½�b�Tmµ,fkj�^Â\�QZbyµ·n9`
[Á[B½�b�Tmµ

TB\]h0Q�V]V�´_b_`_µKfi\ÁV0\mP
Q�QFµ·V�j�P
T]j�TBn�S!fkj�V�j�b�n_[]e�j{V�j�P�h7QFb�³�Pl³_[BQy³�h7T]´_P_f·\ÁnFf"V�j�h>f"\]j�fKeR³_Xyç4b_h�h7[BTBn�fKeR³!Q�¹

j�PR[(µ�Q�\BTmµ_´_by`_µ,f"\4¹"fKe�Tme�\B[4µ�f�j{[]h7T]j�b_h0[ÁV�b�³_³_[BV·j{V�j{ÀÁQ�V�b�\;Pl\BQFeRnFfkj"f�QZe�V]â�¾�f�h0V�j{¸F¹�b_eRnFf�e�³»¹{QZh�´_b_`_µKf"\

[Bn�b�\BT{j�f·QZe!S!b�V�j�`
[Á\B[me�j�h7T]µKf"ÐB[�nÄTme
nÄ[�½�b�T0µNf"ÐB[Bn!TB\]h7QyV�V*V]\]PRQyQZµ�VHG�TmeRn!V][B\BQFeRn_¸�¹�fKe�T0e
\mfiTmµ
fKe_´_b_j{V
S!b�V�j�`R[(j�P
[ÁQZe_µK^¶fKe_´_b_j{V�j�P
T]j�SlT]jNj{[]h�fKe¶´_h7Qyn�b�\]fKeR³!V�\mP
Q�QFµ�½�b�Tmµ�f�j"^
XZO�PR[4¹"fKh7V·j¿QF¹�j�P
[BV�[

\BQFeRnFfkj�f·QZe
V%fiV(T(´�QZµKf"\m^l\mPRQ�f·\�[5GZj�P
[ÁV�[B\BQFeRn»f"V�eRQFj{X_Ë*fKg
[0e<j�PR[Á[mS¶´yf�hMf"\BTmµ�[0g_f"n_[meR\�[*fKelV·b_´_´�QZh>j
QF¹�j�P
[(´_hmQF´RQyVifkj�f·QFe¶j�P
T]j{¸�[{gR[]e!fK¹�¹�f�e�Tme�\mf"Tmµ_h7[BV�QFb_h7\B[�V�T]h7[(fKS!´�QZhij{T]e�j>¸_Q�j�PR[]h Í e
QZe

-́
�[B\]b_e_f"T]hM^AQZh

´�[B[]h0Î¨f�e�´_b_j{V%f�e�j{Q!V�\]P
Q�QFµ·V�T]h0[ÁV�by`RV·j{T]e�j�f·Tmµ,µN^¶SlQFh7[*fKS�´�QZh�j{T]e�j¨f�e<j�PR[(´_h7Qyn�b�\Mj�f�QZelQF¹�V�\mPRQyQFµ

½�b�TmµKfkj"^�¸yTmeRn!³ZfKg�[me¶j�P
T]j
j�PR[�V�[(´�[B[{h�f�e�´_b_j{V�T]h7[Á\�Q�h>h7[]µ·Tmj{[Bn!À4fkj�P¶´�T]h0[]e�j{Tmµyf�e�\�QZSU[B¸�j�P_f"V�V][B\BQFeRn

\BQFeRnFfkj�f·QZe!f"V�[mS¶´yfKh{f"\BTmµNµ,^¶fKe_g�Tmµ,f"n_X�IÂV(T(h7[BV�byµkj{¸y³_[�Qy³�h�T]´_P_f"\*fKe�\BQ�S@[ÁV�[B³�h7[�³_T]j"f�QZe¶j�P
T]j�T]h>f·V][ZV�fKe

housin
³»SºT{h>c�[]j�[B½�b_fKµ,fK`_hMfkbySÃf"V�\B[]hij{T0fKe¶j>QAV·b_´_´RQFh"j¿\DQ�e�j�fKe�b�[Bn»µ"T]h7³_[4f�e�j{[]hNÞ·b_hMf"V�nFf"\]j�f·QZe
Tmµ

fKe�[B½�byfkj"f"[BV([0g
[melTBV�V0\mPRQyQFµ�¹�byeRnFfKeR³»fiV%SlQFh7[Á[B½�b�TmµKf"ÐZ[Ån
–
j�P�b�V�´�QFf�e�j�fKeR³oj{Q!T(¹�b�e
n_T0SU[me�j{TmµyµKf,SAf�j

j;QoP
Q�ÀÔS¶b�\mPl[B½�b�Tmµ,f"ÐBT]j�f·QFe!f"V�µKfKc�[mµ,^¶j>QAT]hif·V�[(j�P�h7QZb�³�P9j�PR[(´�QFµKfkj�fi\�T0µ_´_h0Q�\B[�V�V�X

J�® 8 35.7C;J�°].>J�CD6ZE�?A&B=�&ZCD6�E�GIH5J�)�EK),L�CM)NJ�+LK 1_:�&]E
IAV�V�b�³_³_[BV·j{[Bn9fKe¶j�P
[4f�e�j�hmQyn�b�\;j�f·QZe
¸Zj�P_f�V�´�T]´�[]hrÀÉfKµNµ%T]j�j>[mS¶´_j
j;Q»b�V�[ÁTÁV·f�e
³Zµ"[Á³_[meR[{h7Tmµ

[B½�byfKµ,fK`�hMfKb�S SlQ�n_[mµ_j{Q�nDh7TBÀÖVMQZSU[4µ·[ZV�V]QZe
V�QZe<j�PR[Á³_[]e
[]h7Tmµ%[�½�b�fKµ,fK`_hMfKb�S¼f,S!´�TB\{j{V�QZ¹�nFfK¹"¹�[]h�[me�j

¹{QFh{SUV�QF¹�V�j{T]j{[¿fKe�j{[]h>g
[me�j�f·QZe!fKe�j{Q9´�hif�SUT]hM^lTme
nÄV][B\BQFe�n_T]hM^Â[�n�b�\BT]j�f·QZe
XZO�P_f"V%SlQ�n_[mµ_P�TBV%`
[B[me

n_[]g
[0µ�QZ´�[Bn»fKeºTÁV][]hMf·[ZV�QF¹�´�T{´�[]h7V�QFgR[{h�j�PR[(´�TBV·j¿V�[]g
[]h7Tmµy^R[ZT]h7V]¸�T]e
n9SUTme_^ÂQÅ¹�j�P
[(h7[BV·b�µkj{V�´_b�µKµ"[Bn

j;Qy³_[;j�PR[]h�fKe¶j�P_f"V�´�T]´�[{hrn_[]hMf�g
[4¹�h7Q�SÙj�P_f·V�´_h0[0g_f�QZb�V�h0[BV0[BT]h7\{PRXFO�P
[ÁV�j�h7[]e
³�j�PlQF¹�j�P
[(b_eRn_[]hMµK^_fKe�³



13

V�j�hib�\Mj�b_h7T{µ�SlQyn_[mµ�f"V�j�P
T]j�fkj�T]µKµ·QyÀ¶V�b�V�j>QATB\�\]b_h7T;j{[]µK^¶h7[]´yµKfi\�T]j{[ÁT(e�byS!`R[]hrQF¹�V�j�^�µ,f"ÐB[�n9¹�[BT]j�b_h7[BV

QF¹�´_b_`_µNf"\ÁV�\mPRQyQZµ"V�T{eRn9µ�Q�\BTmµ_´_by`_µ,f"\4¹"fKe�Tme�\B[4fKe¶j�PR[(h7[�T0µ�À9QFh>µ·n_XFÑ>j�j�P
[]h7[m¹{QFh7[(´_hmQFg_f·n_[BV(T

`R[me
\0P_SUT]hicASlQyn_[mµ_j�PRT]j�fKe�\mµkb�ny[BV�j�PR[Á[�\BQZe
QZS!f"\4¹{QZh7\�[ÅV�j�PRT]j
P
TmgR[4µ·[Bnoj{Q!\]b_h>h7[]e�j
fKeR[B½�byfkj�f"[ÅV%fKe

´_b_`_µ,f"\Á[Bn�b�\�T]j"f�QZe
¸�T]e
n9fkj�TmµKµ·QyÀIV�b�V�j{Q!³_T]b�³_[�j�P
[(h7[]µ·Tmj�fKgR[4fKSÄ´�QFh>j{T]e
\B[ÁQF¹(\�QZS¶´�[{j"fKeR³!³_[meR[{h7Tmµ

[B½�byfKµ,fK`�hMfKb�SÏ[m¹"¹�[Z\]j{V�TBV(n�f�¹i¹m[{h7[me�j�´RQFµKfi\m^lVifNS!b�µ"T]j�f·QFeRV*T]h7[Á\BQFeRn�b�\{j{[Bn�X�O�PR[(j�P
[BQZh0[Mj�f·\�T0µ�n_[]j{TmfKµ"V

QF¹�j�P_f�V�S@Q�n_[mµ�T]h7[(¹�byµ,µ,^@V�´�[mµ,µ"[Bn!QFb_j
fKe¶YA[B\mP_^�`�T Í ý�þ_þ_ÿ_TB¸�ý�þ_þ_þ_Î�¸�T]e
nÉj�PR[Án_[{j{T]fKµiV(Q�¹�n_T]j{T

\BTmµKfK`_h7T]j�f·QZe@T]h7[Á³Ff�g
[meÄfKe¶YA[B\mP_^�`�T Í Ó������_¸Z¹{QFh>j�P
\BQZS!fNeR³_¸yÓ����_Ó�`RÎ>XFpI[0µ�Q�ÀÔÑrÀ*fKµ,µ_j�P
[]h7[m¹{QFh7[
´_h7QFg_f·n_[ÁQFe_µ�^@T(`�hMf"[0¹�n_[ZV�\{h{fK´_j�f�QZelQF¹�j�PR[4SUT0fKe!¹�[BT]j�b_h7[BV(QZ¹�j�PR[Á\�QZS¶´_b_j{T{j�f·QZe
Tmµ�g
[]h7Vif·Q�e@QZ¹�j�PR[

SlQyn_[mµ_b%V][Bn9¹{QFh�j�P
[ÁVif�S!byµ"T]j�f·QZe
V%f�e<j�P_fiV�´�T]´�[]hrTm¹�j{[]h�e�Q�j�fKeR³oj�PRT{j�f�j(\DQFe�j{T]fKe�V�j�P
[(gR[]hM^¶¹{QFh7\B[BV

f"n_[me�j�f�¹�f"[Zn9fKe¶j�PR[(´_h0[]g_f·QFb�V�V�[Z\]j�f�QZelT�V�µNfKc�[0µN^Â[Z\BQFeRQÅSÄf"\(¹{QFh7\B[BV�h7[BV�´�QFeRVifK`yµ"[*¹{QFhr\]b_h>h7[{e�j

fKe�[B½�byfkj"f"[BV%fKe¶´_by`_µ,f"\Á[Bn�b�\BT{j"f�QZe
X

O�PR[4SlQ�n_[mµy`R[B³FfKe�V�ÀÉf�j"PlTÁ\�QZe�j�f�e�b_b�SÒQÅ¹�P
QZb�V][mPRQ�µ·n_V%YÃÀ*P
[]h7[Á[BTB\{PÄP
QZb�V][]PRQÅµ·n9f"V

[]e
n_Q�À9[Bn!ÀÉfkj�PlQFeR[(P
QZb�V][B¸yTÁ\]P_fKµ"nÄÀrfkj"P@TÁ³ZfKgR[melTm`_fKµ,fNj�^�¸�T]e!fKe�\BQ�S@[*µ·[mg
[0µ�TmeRno´_h7[m¹{[]h7[me
\B[ZV

QFgR[]h�´_h>fKg
T]j{[Á\BQFeRV�byS¶´_j�f·QFeR¸FeR[mf"³ZP_`
QZhiPRQyQ�n¶T{eRnoPRQFb�V�[Á½�b�TmµKfkj�^¨¸yTmeRn!V�\mP
Q�QFµ�½�b�Tmµ�f�j"^l\�QZe
V�bySº[�n

`_^9j�P�[(PRQFb�V�[mPRQ�µ�n_é>V�\]P_fNµin_X�&�h7[]¹�[]h7[{e�\B[BV�QF¹�T0µNµ�P
QZb�V][mP�QZµ·n_V(T]h7[ÁTBV]V�bySº[Znoj;Qo`
[*f·n_[me�j"f·\�T0µ 8 `�b_j
fKe�\BQ�Sl[ZV]¸ZP
QZb�V][Á[]eRn_QyÀÉSl[me�j{V�T]eRn!Tm`_f,µKfkj�f"[ZV�nZfK¹>¹�[]hrTB\{h7Q�V]V�PRQFb�V�[{PRQ�µ·n_V Í ÀÉfkj�P!fKe�\BQFSº[

f,S!´�[]hM¹{[Z\]j�µK^l\BQFh>h7[{µiT{j{[Bn!À*fkj�P@\mP_f,µ"n!T]`_f,µNfkj"^�Î>XFÝAQZb�V][BV�T]h7[Án�fKg_f"n_[Bn![mÇRQy³_[]eRQFb�ViµK^!f�e�j{Q

eR[mf"³FP_`RQFh>PRQyQ�n_V Í À4PR[]h0[ÁT0µKµyPRQFb�V�[�V�TmeRn9e
[mfi³FP_`RQFh>P
Q_Q_nÄ\{PRT]h7T�\]j{[]hMf·V�j�f·\BV(T]h7[ÁQF¹([�½�b�T0µ�½�b�TmµNfkj"^

8 t_uB|����D�B�M��vk�0��z]�B�K�0}��§�0����uB|�����vk��vk�k���K�D�B�M�kvk�0��v�w u ,�0� uB���M��w ¥NM ¦ dhc
αsβ�B~�uB|M}�|���v��B�Dvk�MzM�k|Mw
w��{u��0�0�Å�Dvkw���}Nvk�M�k�0u

v��B��v��{zM�k|MwyuB�0�Dw"|��k��xB|��0}_�B|Mvk�0uB©0�0}NuB�0�0�D�B��v��B�0vk�Mz���|{w¨x0},vk�0z]�k|��M�0�Dw"�D�*x���vk�0��zM�B��w�v��B�Dvk�>z]�k|Mw
w"�MuB�0�0�ZëD��zM�kv��k�B�]t_uB|
xDz{}�zM�*|M�k|M}�w α zM�B� β zM}�|��{z]��v�©0},z���|{�(w"��z�wy�k��}�|MxD��vk�Mz]�k|�xD|>}_xD��x0vk�Dw�x�|M�B�Dv��D���k|M�0|{��w
vk����uB|���zM�kz�z�wy��u��0w"|�|{�*|M}��0v��B��K}��0�§��zO'á�0}�v��k��}��0�k|��0�0��vk�B�Å�;���B���MuB�0v��{|��0������vk�kvk�k���K�D�B�M�kvk�0��w��D�{u(z�wy��uDvkwy�B|M�{|Mw�w"z]}�v�����vk����}��0�D���M|Mw
vk�*xD��vk�Mvk�
z�w�w����*xD��vk�0��w�z]©0�0���Z©0|MuBz��0v��0}�z{�Z|M��z�w��kvk�Mv��kvk|Mw"�D~�v���u*���0©0©-P��0�D�D�kz�w
�K�0}��*w
w����Mu�z]w���uDvkw
©0|Mv������B��|Mî��M|MxD�kvk�0���]��w
|M�kz�w��kvk�Mvk��vk|Mw
�MuDz{����|M�Dw"��~�vk���B��u�|��*z]�0��v��k�0��|Mw
�0���kuB|�w"v��*����z���vk�0��},|Mw"�D�k�kw¨v�����z�©0��|{w¨w"�D�Mu�z�wy��u��0w"|�}�|{xD�0},��|{�(v�����uDvkw
xDz�xD|{}>�MªK���(z�¦Dv��D��©0|M�B�>uB�(z{}�¦��K�����M��vk�0��z{�Z�K�0}���z�w�w"�0�*xD��v��0�Bw��B�
�D©0©-P��0�D���k|Mw
�K�D�B�M�kvk�0�Dz��B�K�0}��*wy}�|{x0}�|Mw�|M�B�
�k�]x�vk�Mz]�Åw��kzM}���v��B��xD�0v��B��w – zM�B����uB|>}�|M�K�0}�|���uB|]���K|{z]�k�D}�|�x0}��0�*v���|>�����k���0�*©0�0�ku���uB|�x0}�|M�K|M}�|>�B�M|�zM�B����u�|���|{�MuD�B�0�k�0�B�w�vk��|��0���ku�vkw��*�0�D|M�·�
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ÀÉfkj�P_fKelT4eR[mf"³FP_`RQFh>PRQyQ�n�Î>¸_T]e
n!\BQZµKµ"[B\]j�f·QFe�V�QF¹�e
[mfi³FP_`RQFh>P
Q�Qyn_V�¹{QFh>SÒV�\mPRQyQFµ�nZf"V�j�hif·\]j{V�X 9 È�\]P
Q�QFµ·V

´_h7Qyn�b�\B[Á[Bn�b�\BT;j�f·QFeRTmµ�½�b�T0µKfkj�^!`_^A\BQ�S!`_fKe�fKe�³o´�[]h�´_b_´yf�µ�V�´�[me
nZfKe�³!ÀÉfkj�P¶´�[�[]h�fKe�´_b_j{V�¸ 10 T]e
nÄTmµKµ

V�\mP
Q�QFµ·V
–
´_b_`_µ,f"\ÁTmeRno´_hMfKgRT]j{[

–
¹{T�\B[(j�PR[ÁV]T0SU[(´_h7Qyn�bR\{j�f·QZe<j{[B\]P_eRQÅµ·Q�³F^�X5&�[]h�´_b_´_fKµ�V·´%[meRnFfKe�³

µ"[mgR[mµ"V�fKe¶´_by`_µ,f"\ÁV0\mPRQyQFµ·V�T]h7[on_[]j{[]h>S!fKe�[Bnoj�P�h7QFb�³�P¶SlT"Þ]QFhMfkj�^Ih>byµ"[(gRQFj�fKeR³!QZg
[]h�µ·Q�\�T0µ_´_h0QZ´�[]h�j�^

j{T]Ç
[BV%f�e@T*µ·Qy\BTmµKµ,^!¹�f�e�Tme�\B[�n!Vi^RV�j{[mSÒTmeRnoj�P�h7QZb�³�P<gRQ�j�fKeR³!QFgR[]hrV·j{TMj{[(fKeR\�Q�Sl[(j{T]Ç
[BV%f�e@TÁV�j{T]j{[

¹>fKe�TmeR\B[�nÄVi^
V�j{[mSlXyÈ5´�[]eRnFfKe�³9fKe¶´_hMfKg�T]j{[ÁV�\{PRQyQZµ·V]¸�QFe¶jNPR[ÁQFj�PR[]h�P
T]eRn_¸�f�V�V0[]j�`_^Â[�TB\mPlV�\mPRQyQFµ�V�Q

TBV�j>Q9SlTmÇ_fKSAf"ÐZ[(´_h7QF¹"f�j{V Í À4P_f"\0P@T]h7[ÁÐB[]h0Q9fkel\�Q�S¶´�[]j�fkj�f�g
[Á[B½�byf,µ,fK`�h{fKbySUÎ>X5IÄnFS!f"V0Vif·Q�el[mµ,f"³FfK`_f,µ,f�j"^
j;Qrj�PR[ÁVifKeR³Fµ"[(´_b�`_µNfi\ÁV]\mPRQyQZµyfKel[BTB\mPlnFf"V�j�hMf·\]j�f·V(n_[]j{[]h>S�f�e�[�nÄV]Q�µ·[mµ,^<`�TBV�[Bn!QFelÀ4PR[]j�P�[]hrT

V�j�b�n_[{e�j�µKf�g�[�V�ÀÉfkj�P_fKe¶j�PR[ÁnFf"V�j�h>f"\]j�`
QZb_e
n_T]hMf·[BV�X�&�hMf�g
T]j{[ÁV�\{PRQyQZµ·V]¸�QFe¶j�P
[ÁQ�j�PR[]h�P
T]eRn_¸yT]h7[
TmµKµ·Q�À9[Bnoj{Q!V�[]j�T(SÄfKeyfKSÄbyS¼´�[B[]hr½�b�TmµKfkj�^Äµ"[mgR[mµy`R[mµ·QyÀÙÀ*P_f"\mP¶j�P
[0^AÀÉfNµ,µyeRQFj¿TB\B\B[{´_j(T{e_^

V�j�b�n_[{e�j{X�O�P�b�V�¸F´_h>fKgRT{j{[ÁV�\]P
Q�QFµ"V�PRTmg�[(j{ÀÁQ�\�QFS¶´�[]j�fkj�fKg�[ÁTBn�gRTme�j{TB³_[BV�QFgR[]h�´_b_`_µKf"\9V�\mPRQyQZµ�V�â�j�P
[0^

\BT]e@V0[]j�T(µ·[mgR[mµ�Q�¹�´�[]h�´_b_´yf�µ�V�´�[0e
nZfKe
³ Í ÀÉP_f"\0P!f"V�[B½�b�Tmµ_j>QÁj�b_f�j"f·QFeRÎ¨j�P
T]j
h7[{¹"µ"[B\]j{V�j�PR[Án_[BVifkh0[ÁQZ¹

´�T]h7[{e�j{V%SlQFh7[Á\]µ·QyV�[mµ,^�¸yTmeRnoj�PR[m^A\BTmelV�[mµ"[Z\]j�¹�h7QFSÒV�j�b�n_[]e�j(T{´_´�µKf"\BTme�j{V]X5IÁj
j�P
[ÁV�TmSl[(j�fKSU[B¸
´_b_`_µ,f"\ÁV]\0P
Q�QFµ·V%PRTmg
[(j�PR[ÁTBnFgRTme�j{TB³_[�j�P
T]j
j�PR[m^AT]h7[4¹�h7[Z[(j;Q!T]e_^�QFeR[4µ,fKg�fKe�³!ÀÉfkj�P_fKe¶j�P
[ÁnZf"V·j�h{f�\]j

boundaries.11

Ñ>el\�T0µKfK`_h7T]j�fKeR³oj�P_f"V%SlQyn_[0µ_j>Q9h7[�T]µ�ÀIQFh>µ·n!n_T]j{T�¸�j�PR[(¹{Q�µKµ;QyÀ4f�e
³!V�j�^�µ,f"ÐB[�n9¹{[BT]j�b_h0[BV�T]h7[

SUT]j{\]P
[Bn9`_^9j�PR[Á\BTmµNf�`_h0T]j"f�QZe@T0µ�³_QZhMfkj�P_SlâÅÝÂQFb�V�[ÁT]e
n9e�[mf·³FP_`RQFh>PRQyQyn¶½�b�T]µKfkj�^¶´�T]h7TmSU[]j{[]h7V(T]h7[ÁV�[;j

9 t_uB|��{�0�*xD����z�©0��|��0|M}�w"v��0���0���ku�|��r�0�D|M�BuBz]wRQ���v�w"��},vk�M�kwyzM�B�����D|Mvk��u�©0�0},uB�0�0�Dw
vk��|Mz]�>u*�0vkw"��},v��{����~�vk��u(��uB|�uB�0�Dw�|
ëD��z]��vk���� ,¦

dh¥ ��v�w���}�vk©0�D�kvk�]��z��M}��0w�w���|Mvk�0uB©0�0},u��0�0��w
v���|Mz��>u*�0vkw���}Nvk�M�Z�{z]��v�©0},z���|{�(w"��z�wy�k����vk|M�k��u��0��w�v�����x0}Nvk�M|�Dvkw"��}�vk©0�D��v��0�Bw���uBzM�B}�|Mx0�kvk�Mz]�k|���uB�0w�|��0©�w�|M}��0|{�(vk����uB|��0z]��zB�
10 t_u�|�w��>uB�0�0�Zx0}��0���D�M�kvk�0�*�K�0�B�M�kvk�0�(vkw�w M f(x,q)=xρq(1-ρS¨~�uB|i}�|�î�v�w
xD|M}_x��Dx0vk�Bw�xD|{�D�Dv��B��zM���(ë�vkwyz��0|M}Nz��D|�xD|{|M}
v��Bx��D�kwyv��(��uB|�w��MuB�0�0�·�]�@��v��Bv��*�����0�+T��D���D�D��xD|>}_xD��xDv��Z|MîDx�|>����v��k�0}�|�v�w�z]w"w����*|M���k��©0|��B|M�M|{w�w�z�}���vk���0}��D|>}_�K�0}yz
w��{u��0�0�Å�����0xD|M�×��UV#Z|{|M}_v��BxD�0�XW�vkwyz��{�0�*©0vk��z{��vk�0���0���MuBv�����z�©0vk��vk�k��zM�B��x�zM}�|>�B��z���v��B�M�0�*|M�B~�v���u��iuBvk����z]©0vk�kv��k��~�|Mz�¦D���
�M�0}�}�|M�kzM�k|M��~�vk��u�xDzM}�|>�B��z��Bv��B�M�0�*|��Mt_uB|�xDzM},z��*|M�k|>} ρ vkw¨�{z]��v�©0},z���|>��w���z]w��k��}�|Mx0�kvk�Mz���|���uB|�x0},vk�0z]�k|�w��>uB�0�0�z����k|>�B�0zM�B�M|�}�zM�k|Mw
�0©0w>|M}��0|M��vk����uB|��Dz{��z��
11 ªK��x0}�z]�M��vk�M|M�B��uB|���z�v���z]���0zM�D�kz��D|���uDz���vkw�v���x��0}���zM�B�B�K�0}yx0},vk�0z]�k|�w"�MuB�0�0�kw¨vkw
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QZb�VifKe
³

gRTmµKb�[ZV%f�e<´�Q�Q�hrV]\]PRQ_QFµ�nZf"V·j�hMf·\]j{V�XFÑ>e¶¹{T�\]j{¸�\DQFS¶´�T]hMfKe�³Áh0Q�À9V�¹{QFb_hrT]eRno¹�f�g�[(j{Qoh�Q�ÀñQZe
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[BV�X
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the
V�[(´_hMf·\B[ZV�\BT{´�fkj{TmµKf"ÐZ[*µ·Qy\BTmµ_´_by`_µKfi\9V�\mP
Q�QFµ�½�b�Tmµ�f�j"^
XZO�PR[BV][(´_hMfi\�[Á[0¹�¹�[B\]j{V�j�P
[]e¶h7[BV·b�µ�j�fKelT

n_[BV][B³�h7[B³_T]j�fKeR³»¹{QZh7\�[ÁÀ*P
[0e<´_hMf�g
T]j{[ÁV�\{PRQyQZµ·V(T]h7[ÁTBn_n_[ZnÉj>QÁj�P
[(SlQyn_[0µ
–
`�[B\�T]b�V0[(´_hMf�g
T]j{[ÁV�\{PRQyQZµ

T]jNj{[]eRnFfKeR³9P
QZb�V][]PRQÅµ·n_V�ÀÉP
Qoj{[]eRnoj;Q»PRT]g
[*S!f"n_nFµi[(j{QoP�fi³FP!µ·[mg�[mµiV(QZ¹�f�e�\�Q�Sl[(j{T]c�[ÁTBn�g
T]e�j{T�³_[ÁQZ¹

n_[]´_h7[�V�V�[�n9PRQFb�VifKeR³o´_hMf·\B[ZV%fKe¶´�QyQ�hrn�f·V�j�hMf·\]j{V]XZO�P_f·V%¹�b_hMj�PR[]h�h0[BV�b_µkj{V%fKelTme!fKeR\]h7[�TÅV][*fKe!PRQFb�V�[

´_hMf·\B[BV%fKe¶´�QyQZh�n�f"V�j�h>f·\{j{V�T]eRn!TÁn_[�\0µNfKe�[*fKe!PRQFb�V�[(´_h>f"\B[ZV%fKe¶hMf·\mPlnFfiV·j�h>f"\]j{V
–
fKS!´�µN^�fKe�³

\BQFh"h0[BV�´�QFeRnFfKeR³9fKe�\]h0[BTBV�[ZV�T{eRn!n_[B\]h0[BTZV�[BV%fKe¶j�PR[(j{T{Ç¶`�TBV�[�V�QZ¹�j�P
[(h7[BV�´�[�\]j"fKg
[ÁnZf"V�j�hifi\{j{V Í T;j�µ�[BTBV�j

b_eRn_[{h�µ·Qy\BTmµ_j{T]Ç
T]j"f�QZe
Î>X9O�P�b�V]¸�À4P_fKµ"[ÁT0`
QZg
[ÁTmgR[]h7T�³_[*fKeR\�Q�Sl[B¸F´_hMf�g
T]j{[ÁV�\{PRQyQZµ�T]j�j{[{eRnFf�e
³

PRQFb�V�[mP
Q�µ·n_V%fKe¶´�Q�Q�hrn�f�V�j�hMf·\]j{V(n_QÁe
Q�j�TBn_n*j>Q9´�[B[{h�fKe�´yb_j{V�fKe�j{QÉj�P
[(´_b_`_µKfi\9V�\mP
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´_b_`_µ,f"\ÁV]\0P
Q�QFµ·V]X

j ® 3�.76�.7&Á?�C�6_=5.7/
-in-
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È�[B\]j�f·QFe¶Ø!´_h7[BV][]e�j{[�n!T(¹�b�µNµ%³_[meR[{h7Tmµ�[B½�b�fNµ,fK`_hMfKb�SÒ\BQÅSÄ´�T{h{f�V�QFeÄ`
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´_h7QF´�[Mh�j�^9j{T]Ç!¹�b�e
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b=(b1,b2,b3
Î>¸yÀ4PR[]h7[(`

i
fiV�j�PR[(´�[]h�´_b_´_fKµ
`_µ�Q�\]cU³�h7T{e�j�¹"h0QZSÙj�P
[ÁV�j{T;j{[(¹{QZh�[BTB\]PlV·j�b�n_[]e�j�fKe¶´_by`_µ,f"\

V�\mP
Q�QFµ·V%fKelnZf"V·j�h{f�\]j�f·X�È×fKSAfKµ"T]hMµ,^
¸�T4SlT]j{\]P_fKe�³!³�h7T]e�j�´_hmQy³�h7T]S¼f"V�n_[m¹"fKe�[Bno`_^lT4gR[B\{j{QZh

m=(m1,m2,m3
Î>¸yÀ4PR[]h7[4S

i
f·V�j�P
[*SUT]j{\]P_fKe
³Áh0T]j{[Á³�fKgR[me¶j;Q�n�f·V�j�hMf·\{j�f�XZO�P_f"V�eRQFj{TMj�f�QZelT�V�ÀI[mµNµ%TBV

j�PR[(h0[BV�byµkj{V�h7[{´RQFh"j{[Bno`
[0µ�Q�ÀÖT]h7[(`
TBV�[Bn!QFelÀ9Q�h>c!¹"fkh�V·j�h�[]´�QFh"j{[�nÉfKe¶YÂ[�\0P_^�`�T Í ¹{QZh>j�P
\BQFSÄfKe�³_¸

ý�þ_þ_à_Î>X

OÆT]`_µ"[ÁÛ_Xiý�`
[B³ZfKe�V�`_^<h7[]´�QFh"j�fKe
³Ä[�½�b�fNµ�fK`_hMfKb�SÒQFb_j{\DQZSl[ZV�b_e
n_[]h�`_µ·Qy\]cUTmeRn9SUT]j{\{P_f�e�³

³�h7T]e�j{V�j�PRT{j¿T]´_´_µK^l[B½�b�Tmµ,µN^Ij{Q�T]µKµ�nFfiV·j�hMf·\]j{V�XyÈ5b�\]P¶b_e_fKg�[]h7V�Tmµ�³�h7Tme�j{V�T]h7[¿j{[]Ç�j�`
Q_QZc¶h0[BV�´�QFeRV][BV�QF¹

P_f"³ZP
[]h�µ·[mgR[mµ%³_QFgR[{h{e_SU[me�j{VRj>QAT]f·n»fKe¶j�PR[4fKe�j{[]h>e
Tmµ,f"ÐBT]j�f"QZeAQZ¹�µ·Qy\BTmµ�[0Ç�j{[]h>e
T0µNfkj�fi[ZV]¸�T]e
noj�PR[mfkhrTmfKS

f"V�j�^Å´yf"\BTmµ,µN^Ij{Qoh7T]f"V][(j�PR[ÁQFgR[]h0T0µKµyµ"[0g�[mµ�Q�¹�V·´�[0e
nZfKe�³!QFelT(´�T]h�j�f·\]byµiT{h�µ·Qy\BTmµ_´_by`_µ,f"\Á³_Q_Q�n_X�O�P_f·V%f"V

fKeU\BQZe�j�h7TBV·j�j>Q9SlQFh7[�j{T;h7³_[]j{[�n¶³�h7T]e�j{V�j�P
T]j¿T]h0[ÁT]eRTmµK^RÐZ[Znof�e<OoTm`_µ"[ÁÛ_XKÓ_X�Ë(h7T{e�j{V�QZ¹�j�PRT{j
j�^Z´�[ÁT]h7[

SlQFh7[4µ�fKc�[mµ,^@T(h7[BV�´�QFeRV][(j{Q![B½�b_fkj�^Â\�QZe
Vifin_[{h7T]j�f·QZe
V�j�PRTmj¿T{h>f"V�[4¹�h7QZSÏï;j{Q_QÁµKfkj�j�µ·[BðÁV·´�[meRnFf�e�³!QFelT

´_b_`_µ,f"\Á³_Q_Qynof�e<´�Q_QZh�n�fiV·j�h>f·\{j{V�XFÜ QyV�j
h7[�T]µ�ÀIQFh>µ·n!Tmf"n9¹�QZhiS¶b�µ"TB[
–
V·b�\]PlTZV�j�PRT{j�¹{QFh�YA[BÀÔWF[]h7V][m^

j�PRT{j¿ÀIT�V�b�V�[Bnoj>QÄ\�T]µKf�`_h0T]j{[(j�PR[(S@Q�n_[mµ
-
T]h7[Á\mµ·[�T]hMµ�^@TI\BQFS!`_fKe�T]j"f�QZelQF¹�j�PR[BV][BXFO�P
[Á[0Ç
[]h7\mf"V�[4fKe

j�P_f·V�V][Z\]j�f·QFeR¸FPRQyÀI[mgR[{h7¸Zf"V�j>Q9f�V�Q�µ·T{j{[ÁnZfK¹�¹m[]h0[0e�j�[]¹"¹�[B\]j{V(QZ¹�b_e_fKg�[]h7V0Tmµ�TmeRnoj{T]h7³_[;j{[Bn!\DQZS¶´�QFeR[me�j{V

QF¹�`_µ�Q�\]cUTmeRn»SlT]j{\mP_fKeR³!³�h7Tme�j{V�¸yÀ*P_f·\mP!f"V�ÀÉP_^9j�PR[(j{T]`_µ"[ZV�h7[{´�QZh�j
h7[BV·b_µkj{V%¹�h7QFSÙj�PR[BV][*SlQFh7[

V�j�^�µ,f"ÐB[Bn»gR[]h0Vif·Q�e�V�QF¹�V�j{T]j{[ÉT]f·n_X

k�ó�ù ú_õ_û�ö ( �A���N÷
- l ùA��÷m�9û �_ó���ü

Ñ>j
f�V�ÀI[mµNµ_b�e
n�[]h0V�j{Q_Qyn*j�P
T]j�`�µ·Qy\]cU³�h7T]e�j{V�³Ff�g
[(hMf·V0[ÁQZe_µK^9j{Q9fKeR\�Q�Sl[Á[m¹"¹�[B\]j{V(À*P_fNµi[

SUT]j{\]P_fKe�³!³�h7T]e�j{V�³ZfKg
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nZfKe�³oj,P
TmeÄ`_µ�Q�\]cU³�h7T{e�j{V Í ç9T]j{[BV]¸�ý�þ_ÿ_Ó_Î>X�Ñ>elT
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³oqo½�byfKµ,fK`_hMf�byS¼fKeºTÁÈ×^�V�j{[mSÒQZ¹�è*Q�S!S!b�e_f�j"f"[BV*ÀÉfkj�PB&�h0QZ´�[]h�j�^9OoT]Ç
T]j�f·QZe
XKð
�Æ÷���ù,õ�ó���� ( ô�ù,÷]ó�ôB÷E�_ó���k4û;D��_óB<oôBõ�ó�õ�öAù,ô{ü Ó_Õ_¸_Û�h_Û

-610.

q�´_´_µi[�¸ZaA[]e_e_f"V�TmeRn!ËÉµ"[me_e�&�µ·T]j�j;X�ý�þ_þ�h�Xyï;qo½�b_fKµ,fK`_hMfKb�S T]eRn�rQy\BTmµ_s<[�nZf"V�j�hMfK`�b_j�f·QFe!f�e@T0e<dIh>`
Tme
qÆ\BQZe
QZS!^¶±ñPR[me¶ÝAQZb�V][mPRQ�µ·n_V�a¶fK¹>¹m[{h�fKe¶pIQFj�P�&�h7[]¹{[]h7[{eR\Z[BV�TmeRnoÑ>e
\BQ�Sl[�X�ðE� õ��_û�ó����
õ�ú
k4û;D��_ó�<oô�õ�ó�õ�öÂùNô]ü Ø�Õ Í ý�Îi¸_Ó_Õ

-
Û�ýDX

Fernand
[BÐB¸FsITB½�b�[mµ�T0e
nosÆf"\mP�T]h7nosIQ�³_[{h7VMQZe
¸%ý�þ_þ�h_X_ï�&�b_`_µNfi\(qÆn�b�\BT]j�f�QZelTme
nÁÑieR\BQ�S@[
a¶f·V·j�hMf�`�b_j"f�QZe
â+I a¶^�e�TmS�fi\m�4b�Tme�j�fkj{T{j�f�g
[(q�gRTmµKb�T]j�f·QFelQZ¹�qÆn�b�\BT]j�f·QFe¶¾�fKe�TmeR\Z[(sI[0¹{QFhMSlXKð
�ÆöÂ÷Bû]ù,ô��_ó�<ÆôBõ�ó�õ�öAù,ôE�Æ÷��BùN÷H� h�h Í Ø�Î>¸�h�ý�Õ

-33.

¾
hMf"[BnFSºTme
¸ZÜ fKµkj{QFeRX�ý�þ_à_Ó_X 8 ��b(ù?�A���Nù�ü�ö��_ó���grû�÷�÷���õ�ö Xyè%P_f"\BTB³_Qyâ�dIe_fKg�[]h0Vifkj"^AQ�¹�è�P_f"\BT�³_Q�&�h7[BV]V�X
Ñ>e_SUTmeR¸FsIQZ`
[]h>j¿T]e
noaÂT]e_f"[mµys*b�`_fKey¹m[mµ"n_X%ý�þ_ÿ_þ_Xyï;O�P
[(W�b�nFf·\mfiTmµp&�b_h7V�byfkj�QZ¹��rQy\BTmµ_¾�fiV]\ZT0µ_qÆ½�byfkj"^�XKð

����û;����ûO�a���p���Æ÷��BùN÷]� þ_Ó_¸%ý�à_à_Ó
-1750.

�rTBn_n_¸FÝÂ[mµ·[me
X%ý�þ_ÿ_à_Xyï�È5j{T;j{[
-
±ñf·n_[(OoT{Ç�T]j�f·QFelQZ¹�è*Q�S!SU[]h7\mf"Tmµ%TmeRnoÑ>e
n�b�V�j�hMf·Tmµ�&�h7QF´�[]h"j�^<¹{QZh

qÆn�b�\BT]j�f·QFeRXKðE� ���,ùNõ�ó����
	���� � õ��_û�ó���� Ó_þ Í Ó_Î>¸�ý{Ø�Õ
-53.

Ü \{Ü f,µ,µ"TmeR¸FsIQZ`
[]h>j{X�ý�þ_þ_þ�X�ïDè*QZS<´%[]j�f�j"f·QFeR¸�&�T]h7[]e�j{Tmµ_Ü QFe_fkj{QZhif�e
³!T]eRn&�b�`_µKf"\ÁÈ�\mPRQyQZµ��4b�Tmµ,fkj�^�X�ð
È5j{T]e_¹{QFh7nodIe_fKgR[{h7Vifkj�^ÂÀ9QFh>c�fKe
³Á´�T{´�[]h7X

YA[B\]P_^�`�T�¸ZO�PRQ�S@TÅV]X�Ó����_Ó_T�X�ï;Ñ>e�j�hmQyn�b�\]fKeR³!È�\mPRQyQZµ�è¿P�QZf·\�[*fKe�j{Q»Ü§b_µkj�f
-
a<fiV·j�hMf·\]j�&�b_`_µ�f"\ÁÈ�\]P
Q�QFµ

Èy^�V·j{[0SUV]X�ð(Ñie 	�)�÷E<oôBõ�ó�õ�öÂùNô]ü»õ,ú ( ô�)�õ_õ�� 8 )�õ_ù,ôB÷ Í èrT{h7QZµKfKe�[(ÝAQZÇ�`_^R¸y[Bn_XKÎ>¸Zd9e_fKgR[]h0Vifkj"^
QF¹(è%P_f"\ZTB³_Q�&�h7[�V�V�X

YA[B\]P_^�`�T�¸ZO�PRQ�S@TÅV]X�Ó����_Ó�`
Xyï�È�\mPRQyQZµ_¾�fKe�TmeR\B[�¸�È5´�T]j�f·Tmµ_ÑMeR\�Q�Sl[ÁÈ�[B³�h7[B³_T{j"f·QFelT]e
noj�PR[(YAT]j�b_h7[
QF¹(è*QFS!SÄbye_fkj�f"[ÅV]XKð(± QFh>c_fKeR³o´�T]´�[{h7¸Za9b_c�[(d9e_f�g�[{h7Vifkj�^¨X

YA[B\]P_^�`�T�¸ZO�PRQ�S@TÅV]XZ¾�QZh�j�PR\BQFS!fKe�³_X�ï�èr[me�j�h7T]µKf"ÐÅT{j�f·QZe
¸Z¾�f"V�\ZTmµy¾¿[Bn_[]h7TmµNfiViSÏTmeRn&�hMf�g
T]j{[ÁÈ�\]PRQ_QFµ
IÁj�j{[]e
n_T]eR\Z[BXKð ò>ó��N÷Bû�ó����Nù,õ�ó����+<ÆôBõ�ó�õ�öAù,ô��o÷���ù,÷1��

YA[B\]P_^�`�T�¸ZO�PRQ�S@TÅV]X�Ó������_Xyï;Ü QF`_fKµ,fkj�^�¸ZOÆT]h7³_[]j�fKe
³ÄTme
n�&�h>fKgRT]j{[ÁÈ�\]P
Q�QFµ_ãAQZb�\]P
[]h7V]X�ð �ÆöA÷Bû�ùNô��_ó
<ÆôBõ�ó�õ�öÂùNôE�o÷��Bù,÷1� þ�� Í ý�Î Í Ü T{h7\]PRÎi¸%ý�Õ��

-
Ø�à_X
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YA[B\]P_^�`�T�¸ZO�PRQ�S@TÅV]X%ý�þ_þ_þ_XyïDÈ�\]PRQyQZµ_¾�fKe�TmeR\B[(ÑMe
n�b�\B[Bn9Ü f�³�h7T]j�f·QFe�&�T]j�j{[]h>e
V�â�O�PR[Áè*TBV][ÁQZ¹
&�h>fKg�T]j{[ÁÈ�\]PRQ_QFµ_ãAQZb�\{PR[]h7V]XKðE� õ��_û�ó����
õ�ú*C��D��Nù,ôF<ÆôBõ�ó
õ�öÂùNôm	�)�÷�õ_û @ ý Í ý�Î>¸�ý

-46.

YA[B\]P_^�`�T�¸ZO�PRQ�S@TÅV]X%ý�þ_þ_ÿ_T�X�ï;q�Ç_fiV·j{[]eR\�[ÁQ�¹�qo½�b_fKµ,fK`_hMfKb�SÏTmeRn!È5j,h7T;j�fK¹>f"\BT]j�f·QFeÄfKe��rQy\BTmµ�TmeRn
Ý¶f·[{h7T]h7\mP_f"\BTmµR&�b_`_µNfi\oËIQyQ�n_VRqÆ\BQZe
QZS!f·[ZV�Àrfkj�P�&�h7QF´�[]h"j�^9OÆT]ÇR[ZV�T]e
noãÂQFj�fKeR³_XKð
<ÆôBõ�ó�õ�öÂùNôm	�)�÷Bõ_û

y
ý��_¸yÓ_ÿ�ÿ

-
Õ���Ø�X

YA[B\]P_^�`�T�¸ZO�PRQ�S@TÅV]X%ý�þ_þ_ÿ�`
XyïV�rQy\BTmµ�&�h7QZ´�[{h"j�^ATmeRn!È5j{TMj{[¿Ñ>eR\BQFSl[(OÆTmÇR[BV]â�O�P
[(sIQ�µ·[ÁQ�¹
Ñ>e�j{[]hNÞ·b_hMf"V�nFf"\]j"f�QZe
T0µ�è*Q�S¶´�[{j"fkj�f·QFelT]e
nÄè*Q�µKµKb�Vif·Q�e
XKðE� õR�_û·ó����
õ�ú�*rõ��Nù3�,ùNô�����<oôBõ�ó�õ�ö�@
ý��_Û Í Ó_Î>¸_Õ_Û�ý

-84.

YA[B\]P_^�`�T�¸ZO�PRQ�S@TÅV]X%ý�þ_þ_à_Xyï�IßèrQÅS¶´_b_j{T]`_µ"[ÁËI[me
[]h7Tmµ�qÆ½�b_fKµ,fK`_hMfKb�S¼Ü Qyn_[mµ�QZ¹
Int
[]h7³�QFgR[{h>e_SU[0e�j{TmµRI9f"n_XKðE� õ��_û�ó����
õ�úC*C��D��,ù,ôE<ÆôBõ�ó�õ7öÂùNô]ü à_Ó_¸yÕ_à_Õ

-97.

YA[B\]P_^�`�T�¸ZO�PRQ�S@TÅV(T]eRnoÜ f"\mP�TB[mµ_ÝÂ[mf"V0[BXyÓ������_X�ïDÈ�\]PRQyQFµ_¾�fKe�TmeR\Z[(sI[m¹{QZhMSlâÅÑ>e�j�h�Q�n�b�\{f�e
³oj�PR[
è%PRQ�f�\Å[(¾�TB\]j{QFhmXKð(Ñ>e 8 ù?�A@ ( ô�)�õ_õ�� ü����(÷{ü�üFõ�ó_ü_ú_û�õ�ö � ÷����
õ_ûO� 8 ù?�A@ Í WBQ�V][]´_P¶ã¶f�j{[]hMfkj�j�f
T]e
nÁa<fiTme
[(s<Tmg_fkj{\mP
¸�[�n_V�XKÎ>¸FW�QFP�e<ÝÂQF´_c�fKe
V�d¶e_fKg�[]h7Vifkj�^�&�h7[BV�V]X

ç9T]j{[BV�¸F±ÌT0µKµ"TB\Z[BX�ý�þ_ÿ_Ó_X grù üFô����/gr÷���÷BûO���,ù�ü]ö XFYA[BÀ��9Q�h>c�â�ÝAT]h7\DQZb_h�j;¸Fp*h7TB\B[�¸�WFQFgRT]e
QZg_f"\mPRX
ÈyfKµKg�TB¸F¾¿Tm`_f·QAT{eRnoWFQFelÈ�QZe
V�j{[mµKf"[BX�ý�þ_þ_Û_X�ï;a¶f·n!È�[]h>h7T{eRQAè*T]b�V][ÁT(aÂ[�\0µKfKe�[4f�e@È�\mP
Q�QFµ

È5´�[]eRnFfKe�³�êDðE� ���,ùNõ�ó����
	���� � õ��_û�ó���� Ø�h Í Ó_Î>¸�ý�þ_þ
-215.

È�QZµ�QZe
¸�Ë9T]hM^�X%ý�þ_þ_Ó_XyïMÑie�j{[]h7³_[{eR[]h0T]j�f·QFeRTmµ�Ñie�\BQZSU[(Ü²QZ`_fNµ,fkj�^¶fKe¶j�P�[(d9e_fkj{[Bn!È5j{TMj{[BV]XKð �oöA÷Bû�ùNô��_ó
<ÆôBõ�ó�õ�öÂùNôE�o÷��Bù,÷1� h_Ó_¸yÕ_þ_Õ

-409.

±Ì[ÅV·j�PRQF¹"¹�¸F¾
h7Tme�c�X�ý�þ_ÿ_ÿ_X�ï;q�Ç_f"V�j{[]e
\B[ÁQZ¹�qÆ½�b�fKµNf�`_hMf"T4f�e!qÆ\�QFeRQFS!f"[ÅV(ÀÉfkj�PlTE�rQy\BTmµ�&�b_`_µ,f"\
Ë9Q_Q�n_XKðF� õ��_û�ó����
õNú�<ÆôBõ�ó�õ�öÂùNôm	�)�÷Bõ_û @ ý{Ø Í ý7Î>¸�h�Ø

-112.

��f�S�SU[]hMSºTme
¸ZaAT]g_f"n_X%ý�þ_þ_Ó_Xyï;sI[B³�h7[BV0Vif·QÅe¶OoQyÀ9T]h7nÉÜ²[BnZf�Q�\]hMfkj�^¶fKe¶qÆ\BQFeRQFSÄf"\ÁÈ5j{T]j�b�h7[BXKð
�ÆöÂ÷Bû]ù,ô��_ó�<ÆôBõ�ó�õ�öAù,ôE�Æ÷��BùN÷H� h_Ó_¸ZØ��_þ

-29.
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#r6�L�E"& J��
P��� � �"	��
�����������
��� � � DATA

sI[]´_h0[BV�[me�j{T{j�f�g
[ÁÈ�\0P
Q�QFµ_a¶f·V·j�hMf·\]j{V

�rQ�ÀÔÑ>eR\�QZSl[
(d=1)

Middle
ÑMeR\BQ�S@[

(d=2)

Ý¶f·³FP¶Ñ>e
\BQ�Sl[
(d=3)

Ü [�T0eB�rT0e
noãÂTmµKb�[
&�h7[BnFf·\]j{[BnoÜ²[BT]e��rTmeRnoãATmµ�b�[ $157,248

$117,412
$192,867
$205,629

$271,315
$292,484

Ü [�nZf"Tme¶ÝAQZb�V][]PRQ�µ�nÁÑieR\BQ�S@[
&�h7[BnFf·\]j{[BnoÜ²[BT]e¶ÝAQZb�V][]PRQÅµ·noÑ>e�\BX $30,639

$31,120
$45,248
$46,216

$67,312
$65,863

&�[]h�&�b_´_fKµ�È_´�[me
nZfKe�³
&�h7[BnFf·\]j{[Bn&�[]h9&�b_´_fKµ�È5´�[meRnFfKe�³ $6,702

$6,652
$7,841
$7,910

$8,448
$8,621

¾
h7T�\]j"f�QZelè%P
Q�QyVifKeR³&�h{fKg
T]j{[ÁÈ�X
&�h7[BnFf·\]j{[Bno¾
h0TB\]j�f·QFe!f�eB&�hMfKgRT{j{[ÁÈ�X 0.21

0.20
0.23
0.23

0.20
0.13

¾
h7T�\]j"f�QZe¶sITmf"V�[Bn�rQy\BTmµKµ,^
¾
h7T�\]j"f�QZe¶sITmf"V�[Bn�rQy\BTmµKµ,^!fKe!Ü Qyn_[0µ 0.52

0.52
0.77
0.77

0.87
0.87
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#*6�L�E"& Y�®K��
T��� L� �¶���
���� EQUALIZATION

¡�¢;£�¢;¤5¥s¦;§H¨X©~ª"¢�«>¬5]®7¥s¢�¯�°/¨~±�®
N² ¬5¥3§]¥3¢9³�´H¦;¯m±�¨X§ ¡�¢�£;¢�¤/¥s¦�§H¨X©XªV¢;«¶µ�´H£;§]¨·�¦�´H°/¢�¦;¥?�¸�§%¹ º ¢�¤5¥3¦;§]¨A©XªV¢;«>¬5¥?§H¥3¢»7¤5£�´H¯>¢�¸�§%¹

P�vkw��·�Dì P�vkw��·�;� P�vkw��·��Q P�vkw��·�Dì P�vkw"���M� P�vkw��·��Q P�vkw��·�Dì P�vkw��·�M� P�v�w"�·��Q
#Z|M}R#Z�Dx0vk�
Spending

$6,652 $7,910 $8,621 $5,000 $7,326 $10,215 $7,195 $7,195 $7,195

#Z|M|M}
Inputs

0.2684 0.4701 0.6521 0.2613 0.5142 0.6404 0.2826 0.5469 0.6470

�Å�MuB�0�0�
Quality

0.4322 0.6178 0.7803 0.3674 0.6192 0.8183 0.4616 0.6316 0.6841

���0|M}�z��D|
Spending

$7,753 $7,731 $7,195

���0|M}�z��D|
Quality

0.6152 0.6204 0.5960

P�vkw"��}�vk�M�
Income

$31,120 $46,216 $65,863 $29,725 $50,262 $63,212 $29,891 $51,309 $62,000

#Z}��0xD|{}����
Values

$117,412 $205,629 $292,484 $123,224 $211,729 $294,825 $118,486 $226,345 $316,308

¼
Private

20% 22.5% 12.5% 30% 20% 10% 22.5% 17.5% 15%

���0w"�Z�D�
�Zz��*|
House

--- --- --- $120,366 $199,721 $266,608 $129,957 $184,759 $207,950

½V¾s¿ÁÀOÂ Ã3Ä?ÅNÆ~Ç;ÈÉÃ ÊHËrÌrÍrÌ ÎrÆ Ì ÇoÌ Â"ÏÉÐNÑ�Ã ÂAÒÁÓrÇ1Æ5ÔAËrÕrÕÁËrÆ Ö×ÌØÅNÆ~Ç1È Ã�Í5Ï Ð�Ñ�Ã3Â~ÒrÓ Ç;ÆNÔAËrÕrÕrË?Ç;Ö;Æ~Ð;Ù�ÅNÆ~Ç1ÈÉÃ�Î�ÏÉÐ+Ñ�Ã Â~Ò7ÓÁÇ1Æ5ÔXÚA¾sÀ3Û ÒoÂ?¾?ÜRÏ ÐoÝ Ö×ÌrÆ Ê�ÞNÃ3È ÈrÆ Ê%Ês¾?ÜßÃÂ3Æ ÈÉÂc¿oÈ Æ Û Ï�¾sÐHÊVàoÃcÀOÚA¾sÀXÜßÃ3Ù�ÏÉÐ;ÙrÃ~à;Ã~ÐoÙrÃcÐoÛ È Óoá?âVÀ3¾?àoÃAÀ3Û Ó�ã Æ È ¿oÃ Ê�ÀOÃAàH¾sÀ3ÛÉÃ Ù]ÏÉÐ�Û ÒoÃ ÊsÃ�Û ÆØÇ1ÈÉÃ ÊHÆ~À Ã/Â ¾ØÐoãrÃcÀäÛÉÃ ÙoÒoÃAÀ ÃNÚ À3¾?ÜåÆ~ÐrÐ ¿oÆ È Ï�æ3Ã Ù�ÚAÈ ¾rÞ+ÊV¿oÊ Ï ÐoÝNÎrá ÎVçÙØÏ�Ê�Â?¾s¿VÐ;Û?À3Æ ÛÉÃ á
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#*6�L�E"& Y�® å��
C�y���y�  �è � é  �
�����  � � R�
�D� � �
���
�  9è SEGREGATION

ê�ë ¢�¦;§]ì%¢9¡�©X® ¥3¦V©X£;¥+»7¤5£�´H¯>¢ ê�ë ¢�¦;§]ì%¢9¡�©X® ¥3¦V©X£;¥+·�¦;´H°5¢;¦�¥3Fí�§%¨~±�¢·�¦;© ë §]¥3¢¬/£�î5´H´H¨X®
Allowed

·p±�ï5¨X©X£¬5£;î5´H´H¨
Financing P�vkw��·�Dì P�vkw"���M� P�vkw��·��Q P�vkw��·�Dì Dist. � P�vkw��·�VQ

Yes None $25,700 $50,175 $67,325 $158,327 $227,189 $266,474

, ���Mz��#Å}��0x��;t_z�î $17,628 $39,647 $85,925 $101,683 $204,075 $392,402
No �Z�kz���|�ªK�B�7�

Tax
$19,875 $42,250 $81,075 $102,086 $220,725 $387,549

, ���Mz��#Å}��0x��;t_z�î $29,725 $50,262 $63,212 $123,224 $211,729 $294,825
Yes �Z�kz���|�ªK�B�7�

Tax
$29,891 $51,309 $67,325 $118,486 $226,345 $316,308

½V¾s¿ÁÀOÂ Ã3Ääâ%¾sÀ Û Ï�¾ØÐoÊ%¾ÁÚ ÅNÆ~Ç1ÈÉÃ�Í�ÏÉÐ+Ñ�Ã ÂAÒrÓÁÇ1Æ5ÔAËrÕrÕrË�Ç1Ö�Æ~ÐoÙ]ÅNÆ~Ç1ÈÉÃ�Í5Ï Ð�Ñ�Ã3Â~ÒrÓ Ç1Æ+Ô×ËÁÕrÕrËrÆ ÖAÌ7Þ1ÏXÛ Ò�à7ÀO¾�à1ÃcÀOÛ Ó�ã Æ È ¿%Ã Ê]Â ¾sÐoãÁÃAÀ3ÛÉÃ Ù�Ú ÀO¾?ÜðÆ~ÐrÐ ¿oÆ È Ï�æ Ã?ÙÚÉÈÉ¾rÞ+ÊÁ¿�Ê ÏÉÐoÝNÎrá Îrç�Ù?Ï�ÊXÂ ¾Ø¿rÐoÛ�ÀäÆ ÛÉÃ?á
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#*6�L�E"&mj ®K��
UNIVERSAL ñ ¯ ��	��F�¶� TAX-F�"�  ��	�� � S�  �
� GRANTS

#*6�L�Ei&mj ®K 6 �eò =5)�ó_&BCD/�6FERôÉE"1_°/õ@?�C�6_=5.7/
·�¢�¦;£V¢;¤5¥N©~¤>·�¦;© ë §%¥?¢ß¬5£;î5´H´H¨X®

b1=b2=b3 P�vkw"��ì P�vkw"�Z� P�vkw"�5Q
ê�ë ¢�¦;§]ì%¢¬/¥?§%¥?¢
Spending

¡�©X® ¥�öV÷¡�©X® ¥�ø
Spending

ê�ë ¢�¦;§]ì%¢¬5£;î5´H´H¨
Quality

¡�©X®7¥�ö�÷¡�©X® ¥�ø
Quality

¬5¥?§%¥?¢ê ©X«�°5¢"¦
Family

$0 30% 20% 10% $7,731 2.043 0.6204 2.229 $0

$3,000 27.5% 20% 7.5% $7,834 2.109 0.6508 2.394 $2,450

$5,000 27.5% 20% 7.5% $7,409 2.002 0.6032 2.204 $4,083

$7,000 22.5% 17.5% 7.5% $8,321 1.515 0.6571 1.887 $5,892

#*6�L�E"&mj ®� L �eò =5)�ó_&BCD/�6FERKß6�.7°{$�)>=�[¶?ACD6_=5.7/
·�¢�¦;£V¢;¤5¥N©~¤>·�¦;© ë §%¥?¢ß¬5£;î5´H´H¨X®

m1=m2=m3 P�vkw"��ì P�vkw"�Z� P�vkw"�5Q
ê�ë ¢�¦;§]ì%¢¬/¥?§%¥?¢
Spending

¡�©X® ¥�öV÷¡�©X® ¥�ø
Spending

ê�ë ¢�¦;§]ì%¢¬5£;î5´H´H¨
Quality

¡�©X®7¥�ö�÷¡�©X® ¥�ø
Quality

¬5¥?§%¥?¢ê ©X«�°5¢"¦
Family

0.0 30% 20% 10% $7,731 2.043 0.6204 2.229 $0

0.2 22.5% 12.5% 7.5% $9,232 2.675 0.7214 3.037 $1,320

0.4 12.5% 10% 5% $9,944 2.613 0.7599 2.744 $2,581

0.6 10% 10% 2.5% $10,764 2.891 0.8175 3.097 $3,734

0.8 0% 5% 0% $12,107 3.348 0.9088 3.429 $5,291

½V¾s¿ÁÀOÂ Ã3ÄäùúÙ Æ~àoÛ Ã Ù�Ú À3¾?Ü¶Å�Æ~ÇHÈ Ã5û�ÏÉÐNÑ�Ã ÂcÒrÓrÇ;Æ5ÔXÚ×¾ØÀ3Û Ò1Â ¾?Ü�ÏÉÐHÝ7ÖAÌrÞ]ÏXÛ Ò�Ês¾sÜßÃ5Æ ÙrÙsÏXÛ Ï�¾?Ð;Æ ÈVÂ3Æ ÈÉÂc¿oÈ Æ Û Ï�¾sÐoÊsá
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#*6�L�E"&mj ® å��
TARGETED ñ ¯ ��	����!� TAX-F���  ��	�� � S�  �
� GRANTS

#*6�L�E"&mj ® å 6 � #*6_C%[_&].0&B:�ôÉE"1_°�õ@?@C�6_=5.7/
·�¢�¦;£V¢;¤5¥+©X¤>·�¦�© ë §]¥3¢ß¬5£�î/´H´H¨~®

b1

(b2=b3=0) P�v�w"��ì P�vkw��Å� P�vkw��5Q
ê�ë ¢;¦�§%ì]¢¬5¥3§]¥3¢
Spending

¡�©X®7¥�ö�÷¡�©X® ¥�ø
Spending

ê�ë ¢;¦�§%ì]¢¬5£�î/´H´H¨
Quality

¡�©X®7¥�ö�÷¡�©X® ¥�ø
Quality

¡�©X® ¥�ö�÷¡�©X® ¥�ø
Wealth

$0 30% 20% 10% $7,731 2.043 0.6204 2.229 2.394

$3,000 35% 20% 10% $7,610 1.942 0.6126 2.360 1.909

$5,000 40% 17.5% 10% $7,891 2.036 0.6329 2.491 1.609

$7,000 22.5% 15% 7.5% $9026 1.602 0.7048 2.101 1.531

#*6�L�E"&mj ® å L � #*6_C][_&].7&B:åKß6�.7°]$�);=�[¶?�C�6_=5.7/
·�¢�¦;£V¢;¤5¥+©X¤>·�¦�© ë §]¥3¢ß¬5£�î/´H´H¨~®

m1

(m2=m3=0) P�v�w"��ì P�vkw��Å� P�vkw��5Q
ê�ë ¢;¦�§%ì]¢¬5¥3§]¥3¢
Spending

¡�©X®7¥�ö�÷¡�©X® ¥�ø
Spending

ê�ë ¢;¦�§%ì]¢¬5£�î/´H´H¨
Quality

¡�©X®7¥�ö�÷¡�©X® ¥�ø
Quality

¡�©X® ¥�ö�÷¡�©X® ¥�ø
Wealth

0.0 30% 20% 10% $7,731 2.043 0.6204 2.229 2.394

0.2 32.5% 20% 10% $7,723 2.047 0.6164 2.296 2.273

0.4 30% 20% 10% $7,862 1.882 0.6275 2.207 2.064

0.6 25% 15% 10% $8,121 1.720 0.6419 2.122 1.982

0.8 15.5% 15% 7.5% $8,190 1.491 0.6336 1.780 1.871

½V¾s¿ÁÀOÂ Ã3ÄäùúÙ Æ~àoÛ Ã Ù�Ú À3¾?Ü¶Å�Æ~ÇHÈ Ã5ü�ÏÉÐNÑ�Ã ÂcÒrÓrÇ;Æ5ÔXÚ×¾ØÀ3Û Ò1Â ¾?Ü�ÏÉÐHÝ7ÖAÌrÞ]ÏXÛ Ò�Ês¾sÜßÃ5Æ ÙrÙsÏXÛ Ï�¾?Ð;Æ ÈVÂ3Æ ÈÉÂc¿oÈ Æ Û Ï�¾sÐoÊsá
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#r6�L�E"& �_®K��
S�  ��� I��	��F�¶� T �ý F� � � � � V� � 	��������

(� � � ��� � �¨	��
���
�  ßè �7éy� � � �9þRè �"	���	������ è  � � � �"� G)

ÿ��������	��
���������������������������� "!$#����	%��&�('��)�����)��*,+
·�¢;¦;£V¢�¤/¥+©X¤>·�¦�© ë §]¥3¢9¬/£�î5´H´H¨X®í�´%±�£;î5¢;¦

Amount P�vkw���ì P�vkw��Å� P�vkw"�5Q
ê�ë ¢�¦;§]ì%¢¬5¥3§]¥3¢
Spending

¡�©X® ¥�ö�÷¡�©~®7¥�ø
Spending

ê�ë ¢;¦�§%ì]¢¬5£;î5´H´H¨
Quality

¡�©X® ¥�öV÷¡�©X® ¥�ø
Quality

-�¢;¥ º ´H® ¥´�.
Voucher

$0 30% 20% 10% $7,731 2.043 0.6204 2.229 $0

$1,000 40% 27.5% 10% $7,774 1.954 0.6044 2.245 -$161

$2,500 62.5% 40% 12.5% $8,012 1.911 0.5739 2.151 -$286

$4,000 87.5% 82.5% 30% $8,072 1.878 0.4813 2.419 -$828

$5,000 100% 100% 37.5% $9,696 *** 0.5321 *** -$206

ÿ��������	��
���/��%�����'������&�(�&*,+102���3*,�$��!�*4��56*,�17��(�8*,�$��!$*9�:02���3��5��;��*,�
·�¢;¦;£V¢�¤/¥+©X¤>·�¦�© ë §]¥3¢9¬/£�î5´H´H¨X®í�´%±�£;î5¢;¦

Amount P�vkw���ì P�vkw��Å� P�vkw"�5Q
ê�ë ¢�¦;§]ì%¢¬5¥3§]¥3¢
Spending

¡�©X® ¥�ö�÷¡�©~®7¥�ø
Spending

ê�ë ¢;¦�§%ì]¢¬5£;î5´H´H¨
Quality

¡�©X® ¥�öV÷¡�©X® ¥�ø
Quality

-�¢;¥ º ´H® ¥´�.
Voucher

$0 30% 20% 10% $7,731 2.043 0.6204 2.229 $0

$1,000 37.5% 25% 10% $7,476 1.908 0.5453 2.110 -$390

$2,500 70% 40% 10% $7,115 1.667 0.5271 2.003 -$1,332

$4,000 100% 40% 17.5% $6,606 *** 0.4607 *** -$1,714

$5,000 100% 40% 19.8% $6,589 *** 0.4653 *** -$1,439

ÿ��������	��
��!���%�����'����<�(�&�(*,+10����3*=���)!�*,�;5>*,�1?���@BA3�"!��"C6�	DE�� ����$#"�"�(5��

·�¢;¦;£V¢�¤/¥+©X¤>·�¦�© ë §]¥3¢9¬/£�î5´H´H¨X®í�´%±�£;î5¢;¦
Amount P�vkw���ì P�vkw��Å� P�vkw"�5Q

ê�ë ¢�¦;§]ì%¢¬5¥3§]¥3¢
Spending

¡�©X® ¥
3/¡�©~®7¥�ø

Spending

ê�ë ¢;¦�§%ì]¢¬5£;î5´H´H¨
Quality

¡�©X® ¥�öV÷¡�©X® ¥�ø
Quality

-�¢;¥ º ´H® ¥´�.
Voucher

$0 30% 20% 10% $7,731 2.043 0.6204 2.229 $0

$1,000 30% 20% 10% $7,731 2.043 0.6204 2.229 $0

$2,500 45% 20% 10% $7,905 2.029 0.6194 2.460 -$131

$4,000 82.5% 25% 7.5% $8,320 1.960 0.6456 3.330 -$320

$5,000 100% 25% 10% $8,509 *** 0.6761 *** -$255½V¾s¿ÁÀOÂ Ã3Ä�ùúÙ Æsà;ÛÉÃ3ÙpÚ ÀO¾ØÜ>ÅNÆ~Ç1ÈÉÃ�ÎrÆ1ÏÉÐNÑ�Ã ÂcÒrÓrÇ;Æ/Ô~Ú×¾ØÀäÛ ÒHÂ3¾?Ü�ÏÉÐoÝ ÖAÌrÞ]ÏXÛ Ò�Ê�¾�Ü�Ã/Æ ÙÁÙsÏXÛ ÏØ¾?Ð;Æ ÈVÂ3Æ ÈÉÂA¿HÈ Æ Û Ï�¾ØÐoÊXá
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#r6�L�E"& �_® å��
S�  ��� I��	��F�¶� T �ý F� � � � � V� � 	��������

( � � � �y� N�<F J�y������� FORMULA)

ÿ��������	��
�G��������������������������� "!$#����	%��&�('��)�����)��*,+
·�¢;¦;£V¢�¤/¥+©X¤>·�¦�© ë §]¥3¢9¬/£�î5´H´H¨X®í�´%±�£;î5¢;¦

Amount P�vkw���ì P�vkw��Å� P�vkw"�5Q
ê�ë ¢�¦;§]ì%¢¬5¥3§]¥3¢
Spending

¡�©X® ¥�ö�÷¡�©~®7¥�ø
Spending

ê�ë ¢;¦�§%ì]¢¬5£;î5´H´H¨
Quality

¡�©X® ¥�öV÷¡�©X® ¥�ø
Quality

-�¢;¥ º ´H® ¥´�.
Voucher

$0 20% 22.5% 12.5% $7,753 1.296 0.6153 1.805 $0

$1,000 32.5% 22.5% 15% $7,725 1.207 0.6035 1.767 -$175

$2,500 40% 27.5% 22.5% $7,502 1.150 0.5645 1.716 -$330

$4,000 67.5% 40% 30% $6,914 1.556 0.4773 2.339 -$753

$5,000 100% 82.5% 32.5% $7,385 *** 0.4220 *** -$656

ÿ��������	��
�G��/��%�����'������&�(�&*,+102���3*,�$��!�*4��56*,�17��(�8*,�$��!$*9�:02���3��5��;��*,�
·�¢;¦;£V¢�¤/¥+©X¤>·�¦�© ë §]¥3¢9¬/£�î5´H´H¨X®í�´%±�£;î5¢;¦

Amount P�vkw���ì P�vkw��Å� P�vkw"�5Q
ê�ë ¢�¦;§]ì%¢¬5¥3§]¥3¢
Spending

¡�©X® ¥�ö�÷¡�©~®7¥�ø
Spending

ê�ë ¢;¦�§%ì]¢¬5£;î5´H´H¨
Quality

¡�©X® ¥�öV÷¡�©X® ¥�ø
Quality

-�¢;¥ º ´H® ¥´�.
Voucher

$0 20% 22.5% 12.5% $7,753 1.296 0.6153 1.805 $0

$1,000 35% 22.5% 12.5% $7,869 1.226 0.5971 1.698 -$182

$2,500 47.5% 30% 15% $7,695 1.197 0.5534 1.616 -$614

$4,000 82.5% 42.5% 15% $7,408 1.623 0.5019 2.460 -$1,280

$5,000 100% 47.5% 17.5% $7,430 *** 0.5093 *** -$1,321

ÿ��������	��
�G�!���%�����'����<�(�&�(*,+10����3*=���)!�*,�;5>*,�1?���@BA3�"!��"C6�	DE�� ����$#"�"�(5��

·�¢;¦;£V¢�¤/¥+©X¤>·�¦�© ë §]¥3¢9¬/£�î5´H´H¨X®í�´%±�£;î5¢;¦
Amount P�vkw���ì P�vkw��Å� P�vkw"�5Q

ê�ë ¢�¦;§]ì%¢¬5¥3§]¥3¢
Spending

¡�©X® ¥�ö�÷¡�©~®7¥�ø
Spending

ê�ë ¢;¦�§%ì]¢¬5£;î5´H´H¨
Quality

¡�©X® ¥�öV÷¡�©X® ¥�ø
Quality

-�¢;¥ º ´H® ¥´�.
Voucher

$0 20% 22.5% 12.5% $7,753 1.296 0.6153 1.805 $0

$1,000 20% 22.5% 12.5% $7,753 1.296 0.6153 1.805 $0

$2,500 20% 22.5% 12.5% $7,753 1.296 0.6153 1.805 $0

$4,000 40% 22.5% 12.5% $7,899 1.264 0.6089 2.046 -$140

$5,000 67.5% 20% 10% $7,698 1.710 0.6121 2.783 -$427½V¾s¿ÁÀOÂ Ã3Ä�ùúÙ Æsà;ÛÉÃ3ÙpÚ ÀO¾ØÜ>ÅNÆ~Ç1ÈÉÃ�ÎrÂ1ÏÉÐNÑ�Ã ÂcÒrÓrÇ;Æ/Ô~Ú×¾ØÀäÛ ÒHÂ3¾?Ü�ÏÉÐoÝ ÖAÌrÞ]ÏXÛ Ò�Ê�¾�Ü�Ã/Æ ÙÁÙsÏXÛ ÏØ¾?Ð;Æ ÈVÂ3Æ ÈÉÂA¿HÈ Æ Û Ï�¾ØÐoÊXá


