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qR�k^>�G`xe�tkru��h�r�b
hkjmln`aoRp8h���]R^>�v^.juh)tk]R^�_g^�l�^�_{rub
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hkjml8`goRp8h(r|lu^����R`ghvqsr8hvju�R_g^`go{e�ru��^u�
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Õ&`gpuyR�k^��u±�Ö�j�`g�k��`ghv^�hke�j�twtk^��kqR_arutkh(rub&�Rj�tkj

bcru��e*^�j�tWj�o�^.j��k_af~j�p�^u R`atW`xh�o{r�t�e�_a^.j���]{r|�4�E^�_g_
tk]R`ghWoR^>�×l|ju�v`xj��R_g^���`g_a_Cqs^>�wbcr��v�Øjuh
j�hwyR�k�krup�j�tv^$bcr���tv]R^�q;^���e*^�o8t�j�pu^�r�b�tv]R^�q;ruqRyR_xj|tk`ar�o�tk]{j|t�ju�v^}oRruoGd���^��}�s^>�kh�r�b�tv]R^
_xj��;ruyR�(bcr��ke�^u�
Õ&`ap�yR�v^���e*r�o�t�j�`go{h�q{ju`a�k��`xhw^�hke�j�twtv^>�vq{_arutkh�rub;tk]R^W�{j|tkj{�&\(]{^>hv^�qR_gr�tkh�hwy{pupu^.h¢t�tk]{j|t

tv]{^ �Rj�tkj���jmf��E^�_g_E�s^ `ao�j�e�e*r��k����`atv]�tv]R^�_g`abc^*dTe*fGe*_g^ hkjmln`aoRp8hz]nf8q;r�tk]R^>hv`xh���\(]{^��k^
j�q{qs^.j���hEtvr��;^�j�oR^�p8j|tk`al�^��k^�_xj|tk`ar�o{hv]R`aq~�;^*t¢�E^�^>o ¶&º;¶�Àa»�º{¹mÊ j�os� ².³�´
µ�¶&·s²  sj�q;r�hv`¡dtv`glu^��v^>_gj�tv`gruo{hv]R`gq��;^*t¢�E^�^>o ·{¹|ºn»�¼>½ j�os� ²>³�´
µ�¶&·s²  nj�o{��oRr}�G`ghke*^>�vosj��R_g^��v^>_gj�tv`gruo{hv]R`gq�;^*t¢�E^�^�o ¾ µ6²�¿EÀaµ6¶CÁ j�o{� ²>³�´
µ�¶&·;² �ÚÙ�oRr�tk]R^��~`go8tv^��k^>hwtv`goRpÄbc^>j�tvyR�k^�rub�tv]{`gh~�Rj�tkjÄ`ghtv]sj|t�tk]R^�e*ruy{o�tk�v`g^>h�j�q{qs^.j���tkr�bcr��v�Ût¢�Er �G`xh¢tk`aose�t$e*_gy{h¢tk^���h��k^�_xj|tk`al�^$tvritv]R^�l|j��k`gju�R_g^
¶&ºs¶�À¡»�ºs¹mÊ �EÙ�o'`go{hwq;^>e*tv`gruo�rubCtk]R^�e*r�yRo8tv�k`a^.h�`go8l�ru_glu^.�i`go{�G`xe�j�tv^>h�tv]{j�t�ruo{^$r�b)tv]R^.hw^pu�kruy{q{hze*ruoshw`xh¢t�hzr�bEtv]R^�`go{�Gysh¢tk�v`xj�_g`ghv^>��e*r�yRo8tv�k`a^.h$j�o{��tv]{^�r�tv]{^���p��vr�yRq�e�ruo{hv`ghwtkhzrub
tv]{^��G^�l�^�_gruqR`goRp�e*ruy{o�tk�v`g^>h>�

Ü Ý Þàß�á�©�â�ã|ß�ä­å�¬�æ�ç*è�é�ê
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µ6¶C·;² tkr�tv]R^r�tk]R^���l|ju�v`xj��R_g^>h>±

².³u´
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\(]R^�lmju�v`xj��{_a^ ¾ µ�²>¿�Àgµ�¶&Á `xhioRrut `go÷tv]{^���rG�G^�_zhw`go{e�^'tv]{^�j�osj�_gfnhv`xh�`go{�G`xe�j|tk^>�øtk]{j|t`go{e*_gy{�G`goRpz`¡t��Rr8^.h)oRr�t�juqRqR�k^>e�`gju�R_af$`go{e��v^.juhv^�tk]R^���rn�R^�_xh�j��R`g_a`at¢f$tkr$qR�v^.�G`xe�t ²>³�´
µ�¶&·;² �\(]R`xh���rG�G^>_E`go{�G`xe�j�tv^.h�tk]{j|t�`¡b ·{¹|ºn»�¼>½ `xh�]R^�_x��e*r�o{hwtkj�o8t. )tv]R^~hvjmln`goRp�h��kj�tv^ibcru�}je*r�yRo8tv�kf�tk^�o{�Rhitvrù�G^>e��v^.juhv^��nfø�{� öuú bcru� ^>jue�]÷q;^���e*^>o8tkj�p�^�qsr�`ao8t�`ao{e��v^.juhv^'`go÷tv]R^
q;^���e*^�o8t�j�pu^~rubWtk]R^�qsr�qRyR_xj|tk`ar�oùr�yGtkhv`x�G^~tv]R^�j�pu^.h�r�b��.��tkrÄ�|�R�Ìû�tij�_xhwr�`go{�G`xe�j|tk^>h
tv]sj|t�`¡bWtv]R^~q;^���e*^�o8t�j�pu^ r�bWtv]R^�qsr�qRyR_xj|tk`ar�oÄr�yGtkhv`g�R^itk]R^�j�pu^.h�rub��.�'tvr��|��`xh}]{^�_x�
e*r�o{hwtkj�o8t. {tk]R^}hkjmln`aoRp8h���j|tk^$bcru��jie*r�yRo8tv�kfitk^�o{�{h�tkri`go{e*�k^>j�hw^�j�t�ji�kj�tv^�rub��R�ü�n��q;^��
^>j�e�]�qs^>�ke�^�o8tkjupu^(qsr�`ao8t�`go{e��v^.juhv^�`ao�p��vr|�(tk]���j|tk^u�)\(]R^>hv^��k^>hvyR_¡t�h�j�p��v^>^���^>_a_{��`¡tk]�tv]R^
_g`¡bc^�d�e�fne�_a^�hkjmln`aoRp8h�]8fnq;r�tk]R^>hv`gh>����r|�E^�lu^>�> Atk]R^�qR�k^>hv^�o8tv^.����rG�G^>_�ruoR_gf�jue>e*r�yRo8tkh�bcru�
j�q{qR�vrm¤G`g��j|tv^>_af ú ��qs^>�ke�^�o8t)r�bRtk]R^�l|ju�v`xj��R`g_g`¡t¢fz`go ².³u´
µ6¶C·;² hwrW��y{e�]}r�bRtk]R^E�R`¡ýA^��k^�o{e�^>h`goihvjmln`goRp�h��kj�tv^.h��;^*t¢�E^�^�o e*ruy{o�tk�v`g^>h�`gh�_g^*b£t(oRr�t(^*¤GqR_xj�`goR^>�
�&\(]R`xhE��^>j�osh�tv]{^��k^We*r�yR_x�
�E^�_g_O�s^$`g��qsr��wt�j�o8t�qR�v^.�G`xe�tvr��khErub)hkjmln`aoRp8hEoRr�t�e*r�o{hv`g�G^>�v^.�i`go�tv]R`xh�juo{j�_gfGhw`xh��
û�tW�(juh(bcr�yRo{�~tk]{j|tzþ
`g�nf�j��(juh���ju�v��^>�G_gf �G`aýA^��k^�o8t�tv]sj�o�tk]R^�rutv]R^>��e*r�yRo8tv�k`a^.h�`go

tv]sj|t$`¡t�]sju��j�o�^*¤ntv�k^���^>_af']{`ap�]�p��vr|�(tk]���j|tv^�r|l�^��Wtv]R`xh$q;^��k`arG��j�o{��j~��y{e�]�_gr|��^>�
��j|tv^�r�bEhvjmln`goRp�h�tv]{juo��Eruy{_g���s^�^�¤nq;^>e*tv^.��p�`al�^�o�`at>ÿ hz��j|tv^�r�b�pu�kr|�(tv]
��ÙWh$ji�k^>hvyR_at> 
tv]{^i`go{e*_gy{hv`ar�o�r�bWþM`a�nf8j�`ao�tv]R^~�Rj|t�j�hv^*t�]{juh�j'�R`gp�`g��q{jue*t}r�o"tv]R^~e*rn^���e�`a^>o8t�bcru�
·s¹mºn»�¼.½ `go~tv]R^�°Rtwtk^>����rG�G^�_7��ÕRr���tv]{`gh��v^.juhvruo
 Gtk]R^���rG�G^>_MqR�k^>hv^�o8tv^.��bcru� ².³�´
µ�¶&·s²�(juh�ru�Gt�j�`goR^>�i`ap�oRru�k`ao{p�tv]{^�r��{hv^��klmj�tv`gruo�bcr���þ
`g�8f8jR�)û�bMtk]R^zru�{hv^��kl|j|tk`ar�o�bcru��þ
`g�nf�j�`gh
oRrut(`gpuo{ru�k^>�itv]R^>o tk]R^�e*rn^���e�`a^>o8tEbcr�� ·{¹|ºn»�¼>½ �Eruy{_g��e�]{j�o{pu^�bc�vr��Ú�R�ü�n�Wtvr��{� ���{�

� �Aè�á���êO®Mä)ç*¬�â�ç*êM©�á ¬�è�á ª­©(æ�©�â*ß	��ç*è�é�
Ëß	��è}®Mä)ç*©�ê
Ù�h��(juhWoRr�tk^>�O Atk]R^��Rj|t�j e>j�o'�;^��G`gl8`x�G^.�'`go�tkrit¢�Er�pu�kruyRq{hW�{j�hw^.h�r�o'tv]{^}l|j�_gyR^.hWrub
¶&ºs¶�À¡»�ºs¹mÊ tk]{j|t�e�ru�k�v^.hwq;ruo{�"tvr�tv]R^�`go{�Gysh¢tk�v`xj�_g`ghv^>�Äj�o{�Ítv]{^'�G^�l�^�_gruqR`goRp�o{j|tk`ar�o{h��û�t$`ghz�k^>j�hwr�o{j��{_a^�tvr�`aonlu^.h¢tk`ap8j|tk^�tk]R^>hv^�t¢��r�pu�kruyRqshWhv^�q{ju�kj�tv^>_af~tkr~�R^*tv^>�v��`goR^�`¡b(ruyR�
e*r�o{e*_gy{hv`ar�o{hzj��k^�tk]R^�hkj���^�bcr��$�srutv]�pu�kruy{q{h��}û�b�tk]R`xh$`gh$�RruoR^��E^}°so{�'tk]{j|t$bcr��ztv]R^
`go{�Gy{hwtv�k`gju_a`xhv^>�'e�ruyRo8tv�k`g^>h> stk]R^��k^�`gh�^�ln`x�G^�ose*^�tk]{j|t ·s¹|ºn»�¼.½ j�o{����ju�vp�`aosj�_M^>ln`g�G^>o{e*^tv]sj|t ¶&ºs¶�À¡»�ºs¹mÊ hw]Rr�yR_x�}�;^�`go{e*_gy{�G^.��`ao�jz��rG�G^>_Gbcru� ².³�´
µ�¶&·s² �{yGt�oRr�^>ln`g�G^>o{e*^(tk]{j|t¾ µ�²>¿�Àgµ�¶&Á hw]{ruyR_x���;^W`go{e�_ay{�R^>�O��ÕRr���tk]R^z�G^�l�^�_gruqR`goRp}e�ruyRo8tk�v`g^>h> utk]R^��k^�`xhEoRr�^>ln`g�G^>o{e*^tv]sj|t�j�onf�r�b ·{¹|ºn»�¼>½   ¶Cº;¶�À¡»�ºs¹mÊ  8r�� ¾ µ�²>¿EÀaµ�¶&Á hv]Rr�yR_g�i�s^z`go{e*_gy{�G^.��`go�j���rn�R^�_Abcru�hkjml8`goRp8h��
\(]R`xh�hvyRp�pu^>hwtkh�tv]{j�t}tk]R^���^.e�]{j�o{`ghv�«tv]{j�t��R^*tv^>�v��`goR^>h�hkjml8`goRp8h���jmf��s^~�G`aý;^>�wd

^�o8tz`ao�`aos�Gy{hwtv�k`gju_a`xhw^.��e�ruyRo8tv�k`g^>h�j�o{��`ao��G^�l�^�_gruqR`goRp e�ruyRo8tk�v`g^>h>����r|�E^�l�^��. {tk]R^��Rj|t�j
`xh�`go{e*r�o{e*_gy{hv`al�^ir�o�tv]{`gh�q;ru`go�t.�
�Ef�hvqR_g`¡tvtv`goRp�tv]R^��Rj�tkj'`go8tvr�t¢��r�pu�kruyRq{h}�E^i]{jml�^
hvyR�{hwtkj�o8tk`gju_a_gf��k^>�Gy{e�^>� tv]{^�qR�k^>e*`xhv`ar�o ��`atv]���]R`xe�]~��^�e>j�o~^>hwtv`g��j|tk^ztv]R^�e�rn^���e*`g^�o8tkh
`goÍruy{�}��rG�G^�_xh>��\(]{^ yRose*^��vtkju`ao8t¢f�bcru�}tv]{^ ^.h¢tk`a��j|tk^>�Äe*rn^���e*`g^�o8t�h�bcr���tk]R^ ��rG�G^>_gh
ru�Rtkj�`goR^.�øy{hw`goRp"tk]R^�hwqR_g`at��Rj�tkj�ju�v^'_xj��kpu^�^>oRruy{pu]øtv]sj|t �E^�e>j�oRoRrut �kyR_g^'ruyGt tv]R^
q;r�hkhw`g�R`g_a`at¢f�tv]sj|t�tv]{^ztv�kyR^$e*rn^���e*`g^�o8t�h�j��k^Wtk]R^�hkj���^�bcru���;r�tv]~p��vr�yRq{h>�

å�®C¬z®Cç*ê
®Cç��E¬�â�Ý�����©�è�á ç��
Õ&`¡tvtv`goRp�tv]R^(�k^�p��v^.hvhv`ar�o���rG�G^�_Re�ruo{hv`ghwtv`goRpWr�b{tk]R^(_a`goR^.j��&tv^>�v��h)`go�ju_a_GrubRtv]R^(�k^�p��v^.hvhvru��h
fn`a^>_g�R^>�itv]R^zbcr�_a_gr|��`ao{p��k^>hvyR_atkh>±
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Partial plot of growth
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Partial plot of disp.inc
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Õ&`gpuyR�k^ ö ±�Ö�j��vtv`xj�_O�k^�p��v^.hvhv`gruo�qR_gr�t�h

l|j�_gyR^ hwtk�O��^>�v�.� Ö�d�l|j�_gyR^
`ao8tv^>�ke�^�qGt ö ��� ���u�u� �{� �����8� �{� ���u�R�
o{ruo
� ��r��v� dT�R� úuú�ú � �R�g�>� ú � �{� ��� ö �
p��vr|�(tk] �R� ú �{�>� �R�g�>�u��� �{� �8� ú �
�G`xhwq
� `go{e dT�R� �u����� �R� �u�u��� �{� ú8öuö �

\(]R^�q{j��vtv`xj�_)�k^�p��v^.hvhv`ar�o�qR_gr�tkhWbcr��Wtk]R`xhz��rG�G^>_�j��k^}p�`al�^�o'`go�ÕC`gpuy{�v^ ö ��\(]R^�f'�Gr
oRrut�`aos�G`ge>j|tk^�tv]{^�oR^>^>�~bcr��Wj�onf�r�b�tk]R^��k^�p��v^.hvhvru��h�tvri�;^�tk�kjuo{hwbcru�k��^.�O��Ån`go{e*^}`¡t�]{juh
hvy{e�]�j�_xj��kpu^�Ö�d�lmju_ay{^u  ¾ µ�²>¿�Àgµ�¶&Á �(juh��R�vr�qRqs^.��bc�kru� tv]R^$��rG�G^�_7�

¯�ju_ayR^ h¢t��O��^��k�>� Ö�d7l|ju_ayR^
`ao8tv^>�ke�^�qGt �|�n�ð���u�{� ö �ü���8�R� �R� �u���u�
oRruoRd7�Eru�k� d��{� ö �u�u� �R� �u����� �R� �u�����
p��vr|�(tk] �{� � ú ��� �R�g�>���8� �R� � ö ���

\(]R^��v^.hw`x�Gy{ju_�qR_gr�t�h�bcr���tk]R`xh�oR^>� ��rG�G^�_(j��k^ip�`al�^�o"`goÄÕ&`ap�yR�k^ ú ��\(]R^�qR_gr�t}rub
�k^>hv`g�Gysj�_xh�l�^���hwy{h�°Rtvtv^>�Äl|j�_gyR^>h�juo{��tk]R^�oRru�k��j�_(qR�kru�{ju�R`a_g`at¢f�q{_arut�rub��k^>hv`g�Gysj�_xh}�Gr
oRrut(`go{�G`xe�j�tv^�juo8f�hv^��k`gruy{hEqR�kru�R_g^���h(��`atv]�tv]{^$��rG�G^>_6��\(]{^zþ
d��4qR_gr�t�`go{�G`xe�j�tv^>hEtk]{j|t
ru�shw^>�vl|j|tk`ar�o��8��Â�þ
`g�nf�j8Æ&`gh�jz]R`ap�]�_a^>lu^���j�p�^�q;ru`go8t�j�os�}r��{hv^��klmj�tv`gruo�����Â��Aj��}�R`gj8Æ&]{juh
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Plot of residuals versus fitted values
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Re
sid

ua
ls

-2 -1 0 1 2

-5
0

5
10

Normal plot of residuals

Labelled plot
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Leverage-residual plot

ÕC`gpuy{�v^ ú ±���^>hv`g�Gysj�_OqR_gr�t�h

j�o y{hvy{j�_g_af�_xj��kpu^W�v^.hw`x�Gy{ju_6��þM`a�nf�j�]{juh(juo y{hvy{ju_a_gf�_gju�vp�^���rnru�Aÿ h��R`ghwtkjuo{e*^�Â��{�ð�G� ö Æ�hvr
tv]{^$��rG�G^>_O�Ej�h(�v^�d6°{twtv^.�i��`atv]�þM`a�nf�j��G^>_a^�tv^.�O�

¯�ju_ay{^ Å8tk�
�! ��v�.� Ö�d7l|ju_ayR^
ûTo�tk^���e*^>qGt �m�G�ü� ú � ú ö � ���{�"� �R� �u�u���
oRr�o
� �Eru�k� d��{� ö�ö ��� �R� �u�u�8� �R� �u�R�.�
p��vr|�(tk] �R�ü�|���8� �R� ö � ö�ö �R� �u�8�u�

\(]R^��k^z`gh�j��R`gp�e�]{j�o{pu^�`go�tv]R^$e�r8^���e*`g^�o8t(bcru� ·s¹mºn»�¼.½ �RyGt�ruo{_afij�hv��j�_g_Ae�]sj�oRp�^`go tk]R^�e*rn^���e�`a^>o8tEbcr�� ¶Cº;¶�À¡»�ºs¹mÊ ��\(]R`xh�e�j�o~�;^$^*¤GqR_xj�`goR^>� �nf�oRrutv`goRp�tv]{j�t�þ
`g�nf�j}`ghj�]{`ap�]�_a^>lu^>�kjupu^�q;ru`go�t(��j�`goR_gf��RyR^�tkr�`atkhE^*¤ntv�k^���^>_af�]R`gpu]���j|tk^�r�bCpu�kr|�(tv]
�#��^>hv`g�Ry{j�_
qR_gr�t�hEbcru�(tv]{`gh���rG�G^>_M�Gr�oRr�t�`go{�G`xe�j�tv^$j�onfihv^��k`gruy{hEqR�kru�R_g^���h(��`atv]�tv]{`gh���rG�G^>_6�
\(]R^�l|j�_gyR^.h(bcru� ¶&º;¶�Àa»�º{¹mÊ bcru�k� t¢�Er��G`xh¢tk`ao{e*tWe*_gy{hwtv^>�kh(tk]{j|t�e*ru�k�k^>hvqsr�o{��tkr�tv]R^`go{�Gy{hwtv�k`gju_a`xhv^>�ùe*ruy{o�tk�v`g^>h�juo{�Ítv]R^��R^�lu^>_ar�qR`goRp�e�ruyRo8tk�v`g^>h>� \(]R^'�Rj�tkj��Ej�h��G`gl8`x�G^.�

`go�tkr�t¢�Er�p��vr�yRq{h>±&e�ruyRo8tk�v`g^>h���`¡tk] ¶&º;¶�Àa»�º{¹mÊ pu�k^>j|tk^���tv]{juo ú �}q;^���e*^�o8t$Â��G^>lu^>_ar�qR`ao{pe*r�yRo8tv�k`a^.hkÆ�juo{�'tk]Rr�hv^�e*r�yRo8tv�k`a^.hz��`¡tk] ¶&º;¶�Àa»�º{¹mÊ _a^.hvh�tk]{j�o ú � q;^���e*^>o8t�Â�`aos�Gy{hwtv�k`¡dj�_g`xhw^.��e�ruyRo8tv�k`g^>h�Æ��iþM`a�nf�j~�(juhzo{r�t�`go{e*_gy{�G^.��`ao�^�`atv]{^���p��vr�yRq�hv`go{e*^�`at�]{j�h�j�_g�v^.ju�Gf
�;^�^�o�bcr�yRo{��tvr~�;^�yRony{hwysj�_7��\(]R^�t¢��r�pu�kruy{q{hz��^>�v^�j�osj�_gfnhv^>��hv^�q{ju�kj�tv^�_gf~tvr�hv^�^�`ab
tv]{^}hkj���^}e�ruo{e�_ay{hv`gruo{h���r�yR_g�'�s^}�v^.jue�]R^.��bcru��^>jue�]�p��vr�yRq'juhW�E^��k^��v^.jue�]R^.��bcru�Wtv]R^

�



^�o8tk`a�k^$�Rj|t�j�hv^*t.�
\(]R^�°Rtvtv^.�ø��rG�G^>_�bcr���tv]R^��R^�lu^>_ar�qR`goRp�e*r�yRo8tv�k`a^.h�`ao{�R`ge>j|tv^.�Ätv]{j�tioRruo{^�r�bztv]R^

�k^�pu�k^>hkhvru��h��E^��k^zhwtkj�tv`xh¢tk`ge>j�_g_af�hv`gpuoR`a°se�juo8t>�
¯�ju_ay{^ Å8tk�O�! ��v�.� Ö�d�l|j�_gyR^

ûTo8tv^���e*^>qGt dk�$�{� ú �u� ö ö �R� �8�|��� �{� �u� ú �
oRr�o
� ��r��v� �R� ���8�u� �{� ������� �{� ú�úuú �
p��vr|�(tk] �R� ���u��� �{� � ú �n� �{� ú � ú �
�G`xhwq
� `go{e d��{� ���u�{� �{� ����� ö �{� ���8���

Ö�j��vtv`xj�_E�v^>pu�k^>hkhw`gruo�qR_gr�t�h}�Gr�oRr�t�e*_g^>ju�v_gf�`ao{�R`ge>j|tv^itv]R^�oR^>^>��tkr�tk�kjuo{h¢bcr��v�«j�onf
r�b&tv]{^$�v^>pu�k^>hkhwr��kh>�C\(]R^$�k^>hv`x�Gy{j�_Oq{_arutkh(`go{�G`xe�j|tk^$ruoR^$q;r�hkhv`a�R_g^zruyGtk_a`g^���Â��Aj��}�R`xj�Æ��RyGt
�k^���r|ln`aoRp��Grn^>h(o{r�t���j��u^$juo8fir�bMtk]R^$�k^�pu�k^>hkhvru��h�hv`ap�oR`a°se�juo�t.�
\(]R^�°Rtvtv^.����rG�G^>_�bcr��ztv]R^�`go{�Gysh¢tk�v`xj�_g`ghv^>��e�ruyRo8tv�k`g^>h$`go{�G`xe�j�tv^>h$tv]{j�t ·{¹|ºn»�¼>½ `ghhv`ap�oR`¡°;e�j�o8t�j�o{� ¶&ºs¶�À¡»}º{¹mÊ `gh(��j��kpu`go{ju_a_gf�hw`gpuo{`¡°se>j�o8t>�

¯�ju_ay{^ Å8tk�
�! ��v�.� Ö�d7l|ju_ayR^
ûTo�tk^���e*^>qGt �"�R� �n���u� �R�ð�G�m��� �R� �u�u���
oRr�o
� �Eru�k� d��{� ö �8��� �R�g�$�u� ú �R�g�u� ö �
p��vr|�(tk] �R� ����� ú �R� ö � ú � �R� �u� ú �
�G`ghvq
� `aose d��{� ���u��� �R� �u�u�n� �R� ö �u�{�

Ù�p8j�`go�q{j��vtv`xj�_��v^>pu�k^>hkhw`gruo�qR_gr�t�h}�Rr'oRr�t�e*_g^>ju�v_gf�`go{�G`xe�j�tv^�j'oR^>^>��tkr'tv��j�osh¢bcr��v�
j�onf�rubCtk]R^$�k^�pu�k^>hkhvru��h�j�os� �k^>hv`x�Gy{j�_Oq{_arutkh��Gr�oRrut�`aos�G`ge>j|tk^zjuonf�qR�kru�R_g^���h���`atv]�tv]{`gh
��rG�G^�_7�
\(]R^'b�j�e�t�tk]{j|t ·{¹|ºn»�¼>½ `xhihv`ap�oR`¡°;e�j�o8t juo{� ¶&ºs¶�À¡»�ºs¹mÊ `ghi��j��kpu`go{j�_g_afùhw`gpuo{`¡°Rde�juo8t$bcru�$tk]R^�`go{�Gy{hwtv�k`gju_�e*r�yRo8tv�k`a^.hz�RyGt�o{^�`atv]R^>��j��k^�hw`gpuo{`¡°se>j�o8tzbcru�$tk]R^i�G^>lu^>_ar�qR`ao{p

e*r�yRo8tv�k`a^.h�hv^�^���h�tvrihvyRpup�^>hwt�tv]{j�t�tv]{^�_g`¡bc^�d�e�fne�_a^}hvjmln`goRp�h���rG�G^>_M��jmfir�oR_af~j�q{qR_af tvr
`go{�Gy{hwtv�k`gju_Ee�ruyRo8tk�v`g^>h>����r|�E^�l�^��. )��^ie>j�oRo{r�t�hkjmf�bcru��hwyR�k^�tk]R`xh�`xh�tk]R^~e�juhv^u��û�b���^
e*r���q{j��k^�tv]{^�^.h¢tk`a��j�tv^>� e*rn^���e�`a^>o�t�h�bcr��Etv]R^Wt¢��r}��rn�R^�_xh�t�j��n`goRp�`go8tvr�jue�e�ruyRo8t�tv]R^>`a�
hwtkj�os�Rj�����^��k�vr��kh> �`at�`gh�qsr8hvhv`g�R_a^�tv]{j�t�tv]R^�tv�kyR^�e�r8^���e*`g^�o8tkh�j��k^�jue�tky{j�_g_gf�tv]{^Whkj���^�bcru�
`go{�Gy{hwtv�k`gju_
j�o{���G^>lu^�_gruq{`aoRp�e�ruyRo8tv�k`g^>h>�

�
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\(]R`xh)juhkhw`gpuoR��^>o�t�juhv�GhCtv]R^�hwtvy{�G^>o8tkh&tvrzy{hv^(�Rj|t�jWe�ru_g_a^.e�tv^.��r�o��u�We�ruyRo8tv�k`g^>hCtvrz^�l|ju_ayGd
j|tk^Etv]R^(_g`¡bc^�d�e�fne�_a^�hkjmln`aoRp8h&]8fnq;r�tk]R^>hv`gh>�C\(]{^�f��E^��k^�hwq;^>e�`¡°se>j�_g_af�j�hw��^>��tvr$�u^>^�q�tv]R`xh�`go
��`aos�~��]R^�o��Gr�`aoRp�tk]R^�`g�Wjuo{j�_gfGhw`xh>��\(]R^�j�hvhv`ap�oR��^�o8t�hw]{ruyR_x���s^�`go~t¢�Er�q{j��vtkh$Â6hvju��^
juh�j�hvhv`gpuoR��^�o8tz�.Æ*�

576 ¿�ºs¹m¼�º;¶Í»�½&³G¼}¼.½ 6 ¾ ³G¼>³�²>³�8
²�³:9�º<;M¼}¼>½ 6>= µ@? 6�A Á�8
Á =@6 ².³�´
µ�¶&·s²�½B8O¿�ºs¼>½ 6 ².µ�²C É:D0E¨³G¹mÊ
²GF
\(]R`xh�q{j��vt$r�b�tk]R^�juhkhw`gpuoR��^>o�t$hv]RruyR_x���R`ghke*y{hkhz��]{j�tWtk]R^��Rj|t�j `go{�G`xe�j�tv^.h�ju�sr�yGtztv]R^
_g`¡bc^�d�e�fne�_a^Whvjmln`goRp�h�]nfnq;r�tv]{^>hv`gh>�&\(]{^Whwtvy{�G^>o8t>ÿ h��E^��k^�hvqs^.e*`a°se�ju_a_gf�j�hw��^>��tkr�qR�krn�Ry{e*^�j
��rG�G^�_Oj�os��tvr�^*¤GqR_xj�`go���]{j�tE`at(��^.j�o{hE`goioRr�oGdTh¢t�j|tv`xhwtv`xe�j�_stv^>�v��h>��\(]R^�f�hv]Rruy{_g��tv]R^>o
�k^�_xj|tv^�tk]R`gh(��rG�G^>_Otvr�tk]R^z_a`abc^*dTe*fGe*_g^�hkjml8`goRp8h�]nfnq;r�tv]{^>hv`gh>�

H ����ju�v�GhEbcru�Wj�pu^�o{^���j�_g_af��E^�_g_
_xj�`x�~ruyGt. {e*r�]R^��k^�o8t��k^�q;ru�vt>��\(]{^$�v^.ju�G^>��hw]Rr�yR_x�o{r�tz]{jmlu^�tvr hv^>ju�ke�]'bcru�Wtv]R^�`a��q;ru�vtkjuo�t�q{j��vtkhzju��r�oRpij _arutWrub��G^*t�j�`g_gh>�	I�`al�^u±
Âw�.Æ�����j��k�nh�bcr���j}e�_a^.j��. 8q{�v^.e*`xhw^z�k^�q;ru�vt> OÂ ö Æ ú ��j��k�GhE`¡bCtv]R^$�k^�q;ru�vtE�Eruy{_g� �s^
�R`J��e*y{_¡t$bcr���j o{ruoGdTh¢t�j|tk`ghwtv`xe*`xj�o�tvr�yRo{�R^���h¢t�j�o{�O Cj�o{�ùÂ ú Æ�����ju�v��`abE`at��EruyR_x�
�;^��G`K��e*yR_at�bcru��juonfuruo{^�tkr�y{o{�G^���hwtkj�os�O�

H � ��j��k�Gh�bcr��zj�hv^�o{hv`a�{_a^��G`xhve�y{hvhv`gruo�ju�sr�yGtWtk]R^�_a`abc^*dTe*fGe�_a^�hvjmln`goRp�hW]nfnqsrutv]R^.hw`xh��þMrnru�'bcr���j�hw^>o{hv`a�R_g^���rG�G^�_Ej�o{��j�e*r��v�k^>e*t$`ao8tv^>�vq{�v^�tkj|tk`ar�o�rub�tk]{j|t}��rG�G^>_�Â ú
��ju�v�Gh�bcru�}tv]R`xh�q{j��vt�Æ*�"ûToÄju�{�G`¡tk`ar�o"tv]{^�f"oR^>^>�"tkr��k^�_xj|tk^�tk]R^�`g����rG�G^>_7Â6hkÆ�tvr
tk]R^�_g`¡bc^�d�e�fGe*_g^�hvjmln`goRp�h)]nfnqsrutv]R^.hw`xh�Â ú ��ju�v�Gh�Æ��&\(]R^�f�hw]Rr�yR_x��j�_xhwr$�G`xhve�y{hkh�hwr���^
Â�pu`glu^}����j��k��bcru�E^>jue�]�r�oR^Wtv]R^>f��R`ghke*y{hkh�`ao8tv^>_a_g`gpu^�o8tk_af�yRqitvr�j���j|¤G`g��yR�Xr�b ö
��ju�v�Gh�Æ�rubMtk]R^zbcru_g_ar|��`goRp�`xhvhvyR^>hEtk]{j|t�ju�v`xhv^W`go�tv]R`xh��Rj�tkj�hw^�t>±

L tv]{^�hvyR`atkj��{`a_g`¡t¢f�rub�y{hw`goRp ¿�ºs¿�À6ÉGÈ juo{� ¿�ºs¿EÀxÇ;È juh�hvyR�v�krup8j|tk^�l|ju�v`xj��R_g^>hbcru��tv]R^�tk]R^�q;^���e*^>o�t�j�p�^�r�bOoRruoRd7��^��}�s^>�kh)rubAtv]R^��Eru�k��bcr��ke�^�`ao�j$e�ruyRo8tk�vf
ÂNM8yR^.h¢tk`ar�o{j��{_a^z^>hvq;^>e*`xj�_g_gf�bcru�(tk]R^��G^�l�^�_gruqR`goRp�e*r�yRo8tv�k`a^.hkÆ*�

L e*r����R`goR`goRp ¿�º{¿EÀ�ÉRÈ j�os� ¿�º{¿EÀxÇ;È `go8tvr jihw`goRpu_g^�l|j��k`xj��R_g^�hw`go{e�^$tv]R^>f�j��k^�;^�`goRpiy{hv^>��tvr��k^�qR�k^>hv^�o8t�tk]R^�q;^���e*^>o8tkj�p�^�r�b�o{ruoGd���^����;^���h�rub�tv]R^���r��v�
bcru��e*^�Âctv]R`xh�`xh�j�purnrG��`x�G^>j8Æ��

L tv]{^z�{j|tkj}j��k^�e�_aysh¢tk^��k^>��`go8tvr}t¢��r}pu�kruyRqsh���]R`xe�]~e*ru�k�k^>hvqsr�o{��tvr�`aos�Gy{hwtv�k`¡dj�_g`xhw^.�ij�os�i�G^>lu^�_gruq{`aoRp�e*r�yRo8tv�k`a^.hWÂctv]R`xh(hwqR_g`at(`xhE��r�hwtE^>l8`x�G^>o�t(`go ¿�ºs¿EÀ�ÉRÈj�os� ¿�ºs¿�À£ÇsÈ ru��tk]R^�l|ju�v`xj��R_g^$bcr��v��^>�'�8f�j��R�G`goRp�tk]R^>hv^�tkrupu^�tv]R^>��Æ*��û�t�`ghj'p�rnrn�Í`g�R^>j�tkr�`gonlu^.h¢tk`ap8j|tv^i��]R^*tk]R^���tv]{^ t¢�Er�p��vr�yRq{h}j��k^ jue*tv`goRp�`goÄj
hv`a��`g_gju��b�j�hw]{`ar�o�Âc��r8h¢t�q;^�ruq{_a^z��`g_a_
�G`gln`g�R^Wtk]R^$�Rj|t�j�`go8tvr�t¢�Er�hv^*t�h��{yGt�`¡t
e*r�yR_x�'�;^��Gr�oR^��8f'�R^*°{oR`goRp�oR^���l|j��k`gju�R_a^.h�j�hW�E^�_g_£Æ���\(]R^>f'hw]{ruyR_x��°{os�
tv]sj|t�oRruo{^Wrub
tv]R^z�k^�p��v^.hvhvru��h�j��k^Whv`gpuoR`a°se�juo8t�bcru�Etk]R^$�G^�l�^�_gruqR`goRp}e�ruyRo8tk�vf
pu�kruy{q
�

L j�_g_E�v^.juhvruo{ju�R_a^���rG�G^>_gh�bcru�}tv]R`xh}�{j|tkj�]{jmlu^�M�y{`¡tk^i_gr|�O��d�hPM8y{j��k^�l|j�_gyR^>h
`go{�G`xe�j|tk`ao{p�tk]{j|t���yse�]�r�b{tv]R^��G`aý;^>�v^>o{e*^.h&`ao�hvjmln`goRp�hC�kj�tv^.hM�;^*t¢�E^�^>o�e�ruyRoGd
tv�k`g^>h(`xh�oRr�t��;^�`goRp�^*¤GqR_xj�`goR^.�i�nf�tk]R^$�v^>pu�k^>hkhwr��kh�e*r�o{hw`x�G^>�v^.�O�

�



L þ
`g�nf�j�`gh�j']{`ap�]Í_g^�lu^>�kjupu^�q;ru`go8t}tk]{j|t�]{j�h}j��R`gp�`g��qsjue�t�ruoÍtv]R^ °Rtvtv^>���rG�G^�_7�C\(]R^>f�hw]{ruyR_x�$`go8l�^>hwtv`gp�j�tv^���]{j�tC]{juqRq;^�o{hC��]R^�o}þ
`g�8f8j�`xhM�k^���r|l�^>�
bc�kru�2tk]R^��Rj|t�jR�)Ùùe�ruyRq{_a^(r�b;r�tk]R^���e*r�yRo8tv�k`a^.h)j��k^Eju_ghvrW`go{�G`xe�j�tv^.��j�h&�s^>`aoRp
^�`atv]{^���ruyRtv_g`a^>�kh(r���`ao:QsyR^�o8tv`xj�_�Â��Aj��}�R`xj�juo{� tv]R^�Ã�ÅGÙ� {û��;^�_g`a^>lu^.Æ*�

L Ù�onf�rutv]R^>��`ghkhvyR^ztv]{j�t�û���jmf�]{jml�^W��`xhvhv^>�
�
R ¼>³G¼.µ�²>¼>µ�Á�³ =TS ¿&¿ 6 ¶ ¾ µVU C ÇWE¨³G¹mÊ
²GF
\(]ny{h�j�qRq;^�o{�R`¡¤Íhv]Rruy{_g�ÍruyGtk_a`goR^�tk]R^��v^.juhvruo{h�tv]{j�t}tk]R^�f�e>j���^itkr'tk]R^�e�ruo{e�_ayshw`gruo{h
tv]{^�f�qR�k^>hv^�o8tk^>��`go�tv]R^�°{��hwt(qsj��vt(rubMtk]R^$j�o{ju_afGhv`gh>�&\(]{^�fiju�v^�oRr�t��k^$M8yR`g�v^.��tkr�p�`al�^�j
�G^�tkj�`g_g^>��j�e�e*r�yRo8t�r�b
^>lu^>�vf8tv]{`aoRpztk]R^�f��R`g��juo{��tk]R^�f���r�hwtEe�^��vtkj�`goR_gf�hv]Rr�yR_g��oRr�tYX¢y{h¢t
]{jml�^�jz��]Rru_g^��RyRose�]�r�b
e*r���q{yGtv^>��ruyRtvqRyGt.�!��j|tk]R^���tv]R^>f�hv]Rruy{_g��qR�k^>hv^�o8t�j�e�ru]R^>�v^>o8t
jue>e*r�yRo8t�r�b)tv]R^�q{j��vtkh�r�b)tv]R^>`a��j�o{ju_afGhv`ghEtk]{j|tW_a^.�~tv]R^>�Útkr�tv]{^�`g����rG�G^�_Mbcru�Whkjmln`ao{p�h>�
ÕRr��)tv]R`xh�j�hvhv`ap�oR��^�o8t)tv]R^>f�oR^>^>�}tvr��R`ghke*y{hkh)`go:Q{yR^>o{e*^��G`xj�p�oRr�hwtv`xe�h�juo{�}�v^.hw`x�Gy{ju_GqR_arutkh
bcru��tv]R^>`a��°{o{ju_s��rG�G^>_&Â�`ao{e�_ays�G`ao{p�tk]R^�r�yGtvqRyRt(juo{��qR_gr�t�h�`xh�o{r�tEju�{hvru_gyGtv^>_af�oR^>e�^>hkhvju�vf
�RyGt�`at�`xh�]R^>_aqGbcy{_xÆ*�ZI�`glu^u±�Â¢�mÆ��'��j��k�nh�bcru��j���^>_a_��GrGe�yR��^�o8tv^.�Íjue>e*r�yRo8t~Â ö Æ��mdT�
��j��k�Gh(`¡b�tk]R^�f�_a^.jmlu^�hvru��^$`g��q;ru�vtkjuo8t�juhvqs^.e�tkh�yRoR^�¤nq{_gju`aoR^.�~ru��`ab)tv]R^>f `go{e�_ay{�R^�_arutkh
r�b�yRo{`a��q;ru�vtkj�o8tz�G^*t�j�`g_gh}Â ú Æ ú d�����j��k�Gh�`¡b�hvru��^}r�b)tv]R^�e*r�o{e*_gy{hv`ar�o{h�tk]R^�f~��ju�G^}j��k^
e*_g^>ju�v_gf�oRr�t$hwy{qRqsr��wtk^>���nf�tv]{^�`g�zjuo{j�_gfGhw`xh�ÂN�8Æ ö r���_g^>hkh���j��k�Gh�`ab�tk]R^�f'X¢y{hwtzqR�v^.hw^>o8t
ruyRtvqRyGt(��`atv]Rr�yGtE�k^>j�hwr�o{h�bcr���tk]R^�`g�(e*ruose*_gy{hw`gruosh�r���`ab
tv]{^�`g���k^>j�hwr�o{h�ju�v^WoRr�t(hw^>o{hw`g�R_g^u�

�


