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P Q RTSVUXW Y

Z\[^]�_a`b[�ced f
g\[ih jkj+lnmo[^prq s&[o`utwv5qyx z�g\{}|~{��u�o���"�������+� |~_�] v5qi�kc
��c.�yx^]��o�Vv3����l�s�vO���=[^��c���_ {�qi�������avO�
��_���_�c�_kqi�=_ ��_���[^�5�o�VvO[^q
��_= ����T[^py_kc�_�qi�=_
s�vO���=[^��c���_ |��¡ce�i�V�¡��c�_
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¢ £ Y ¤ ¥§¦�¨ S�Y�© ¦«ª ¬ UX­$® ¦�Q ¥T­�Y

s�vO���=[^��c���_
¯ [^qy[^�O[kx^�y_ ��qit twv3�r�O[kx^�y_ z°twv3�r�O[kx��
Zn��]���qo±²��[^] ³��o�´_kc"v5qµ�´_kc¶�·�¡�VvO[^q
�k k��] ³��O_��

¸ ¹�ºk»^¼ `b_kqo�$�½[ ¾ v5�5� ¿3�À�Á�ÂcÀtÃ_o���O_kc��ap�v5³ �´[Ä�ip�_��·dÅ[^�o��Æ ¼ Ç ÈoÉwÊ Æ
Ë ¼§Ì²Í´Î�Ê ÆÃÏnÐ Í �O[�[^d�_ot �o��Ñ Ì ��[Òc\��ÓÂ[^�o��p·�����Å��q py[^��c²Ï

¸ �Ô¿>t �5v5d�_��½[ xk_��u�´c�[^] ¾Õ[k�Ö�½[^q �´[ |^��q ×�c.��qi�·vO����[wØ+[^q _kv��¡py_kc
s&_o��_k] ÓÂ_�c\Ùy�¡p [�c}s&_o��_k] ÓÂ_�c\Úy�¡p~Ï��M��¿3��[^d¡�=� v���Ñ Ì �´�´[^³y��v5q
�rqy[i�¡p�_�c\�iv��7� �r�O[^qyx �¡p�_Û`n����Ï
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Ü W ¦�R £ Y�¥ Ý Þ ßÄ© à S�Y

á c.�·�ivO_ÃlÄâ�p ��_��rp Ï�Ï�Ï���qit �Vpy_�q ¯ c²Ï���q·t ã Ê�äoå ¹�ºÃ¼TÍ�ä `b_�c�_
pi�µh�v5qyx ]��µ�¡cev5]«[^qrv3���~�¡c�[^��Ó��O_ÃØT��qit ]Ä� Ókc�[i�¡p�_�cÅ`n�y� prv5cH_ot �´[
`n�o���ip ã Êaäµå ¹�ºÃ¼TÍÁä Ï
á _�[�c�xk_æl ç _k�5�èØ$�(v5]��yx^v5q�_ äV»�Í `n����� hy_kc�� �µ�9�¡c.�·�¡�Vv�hy_�`b[^]��rq~Ï
á c.�·�ivO_Ãl é »�Í `n�y��Øê�rqit ]Ä� Ókc�[i�¡py_kc�`��µ���·py_ot »�ÍoÊ t���� ��qit
q�vOx^po�n��[�c\��vë  ]«[^qo�Vpy�ÁÏ
á _�[�c�xk_ælÅç _k�5�èØÒ`«p·�o�«pi�r³�³k_kqy_ot~ì
á c.�·�ivO_Ãl}é »�Í�í q·���5��� xk[i�«� twv�hy[�c.�=_æÏ
á _�[�c�xk_æl�ã Êaäµå ¹�ºÃ¼TÍÁä ì
á c.�·�ivO_Ãl�g\[wØT]�� Ókc�[i�¡py_kc²¿3�u`«v���_ Ï
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ï YnªÁY�¥(Y�W ® Y ï Y�­�¦�SXQ RTU�¦�W

¹�ºk»+¼ `b_kqo�Ä�½[ ¾ v5�5�è¿3�«�Á�kcbtÃ_��r�O_�c���p�v5³ �´[ �·py_o�id [^�o���rq {n�i��c.�
�ðqo�½_Áx^c.�ÒÏuÐ Í �O[�[^d�_ot �µ��v��n��[�c ��ÓÂ[^�o��pi����� �rq py[^��c²Ï
��_���_�c�_kqi�=_

¸ �Vpy_«³kcH[~��_����\[i�$�y����[ñ�iv3�µ�¡v5qyx ¹�ºk»+¼ ��qit »�Í `«v��¡p���³i�kcò�Vv3�i���3�·c
³Â_�c���[^q

��_���_�cecev5qyx _¡ ~³kc�_Á����vO[^qy�

¸ ¹�ºk»^¼ Ø »�Í
��_���_�c�_kqo�´�

¸ �Vpy_ ³k_kc���[^q qi�r]«_ot mµ[^p�q
�T[�c�_a��_kcecev5qyx c�_a��_kcec°v5q�x _¡ ~³kc�_Á���avO[^q��

¸ ¹�ºk»^¼ Ø »�Í
{�qµ�´_o��_otÃ_kqo�

¸ ¹�ºk»^¼
{�q·��³�py[�c

¸ »�Í
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¬ UX­$® ¦�Q ¥T­�Y ¦ ô YõS

g\_�_�t�_�t Ók_o�Á�r�y��_ cH_���_kc°cev5qyx _= ~³kc�_�����vO[^qy� zö_æÏ÷xwÏ Ñ Ì�ø�Ì�» Ñ äVø�Ì�» Æ Ìùø
Ì�» Ñ ä È Æ ÊaønÌ�» Æ Ì�È Æ Ê�ønÌù»�Í È Æ Êaø"Ì�»�Í�Ç ÈoÉwÊ Æ øbÌù»�Í Ë ¼§Ì²Í´Î�Ê ÆæØ�Ï�Ï�Ï��
_kqi��[~tÃ_ v5qo��[�c°]��o�VvO[^q ��ÓÂ[^�o��ÓÂ_��5vO_����u��Ók[^�µ�}�Vpy_ cH_���_kcH_kqo�=Ï
ç py_�q � c�_a��_kc�_�qo��vO� í c��Ö��]«_kqo�¡vO[^q�_�t v5q � twvO���=[^��c���_ÃØ^� cH_k³kc�_a±
��_�qo���o�VvO[^q ��[�cnv��«vO�u_�hy[^d�_ot v5qo�½[ �Vpy_ ]«[ñtÃ_k�èÏ
úÅ³k[^q �a�rÓy��_oûw�y_kqo�«]�_�qo�VvO[^q~Ø§v��«vO���i����_�����_ot �´c�[^] �Vpy_ ]«[ñt�_��èÏ

John He

Refer (access)Refer (evoke)

Corefer
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ß�W�ý ¢ ý à Y�­ ¦«ª ï Ynª�Y�¥§Y�W ® Y

g\[^qo±þ_�qo�Vv��7� _= Â��] ³r�O_Á��z��´c�[^] ç _kÓ�ÓÂ_�c\ÿ��o�
{����=[Òc.twv5q�x �´[ mo[^prq~Ø}¾([^Ó Ók[^��x^po� |$�y_ �rq �èqo�´_�x^c.�~Ø �rqit |$�y_
Ók[^��x^po� ×rc�_�t � �y_�xk_�qit Ï

¸ ¾&�o� Ìù» Æ Ì �¡�rc°q�_�t [^�µ�u�´[ ÓÂ_ � �5vO_ÃÏ}ze� ��³k_�_��·p �·�¡� �
¸ ¾&�o� Ìù» Æ Ì `n�y�}�7�r�O��_ÃÏuz�³kc�[^³Â[k�av��VvO[^qk�
¸ �À» Æ Ì �´�¡ce�i�·du]«_n�y�À�n�´�rq�qo�"`n���n�½[ tÃ_����icev5Ók_ �Vpy_"��v��¡�i�µ�¡vO[^q~Ï
z�]��rq�qy_kc�[i�"t�_Á���icev5³o�VvO[^qk�

¸ �À» Æ Ì �����y��_�t |$�y_��½[ ÓÂ_��=[^]«_ c.�o�Vpy_kc"³k[r[Òc²Ï�z7_�hy_kqo���
¸ �À» Æ Ì ��������_ot �¡py_k] Ók[i�Vp �´[ Ók_o�=[^]«_ c.�o�¡p�_�cÅ³k[r[Òc²Ï�z°�=[^]Ä±
Órv5qi�o�VvO[^q [i�Å��_ahy_kc.���r_ah�_�qo�½�X�

,.-�/1032547698:-5-<;=/>/321?5@1A5B1CDCE/3?1?F/ ,HG5B1I5J:KML74ON 0



ï Ynª�Y�¥§Y�W ® Y ¤ £ Y�W ¦�© Y�W ß

�ðqit�_ í q�v��½_ qy[^��q ³�p�c.����_��

¸ �+���=` Æ ¼ Ç ÈµÉwÊ Æ Ë ¼§Ì²Í´ÎrÊ Æ��½[ñt�����Ï
¸ äµº�� ÍÁø�Ì�» Ñ ä
s&_ í q�v��½_ qy[^��q ³�p�c.�y��_��

¸ �+���=` ��q {��·��c.� �ðqo�½_Áx^c.� �´[ñtr����Ï �À»�Í Ë ¼§Ì²Í´Î�Ê Æ�`n�y��`«p�v��´_ÃÏ
¸ �À»�Í Ë ¼�� Ñ°Æ ¼ Æ�� º
	 Ñ ä ���
� z�d·Ók�
¸ �À»�Í�� Æ äÁÌ²Í�äÁÌ«È Æ Ê Ñ ¼ åiå·å z���q�v3ûw��_ �

s&_�]�[^qy�´�¡c.�o�Vv�hy_Á�

¸ �À» Ñ ä Ç ÈoÉwÊ Æ vO�}`«p�v��´_ÃÏ
â�qy_�±9��q·��³�py[�c.�

¸ �+���=` Ú {��·��c.�y���´[ñt��=��Ï g\[o` �ñ`n��qµ� ºæ¼�Í Ï
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ï YnªÁY�¥(Y�W ® Y ¤ £ Y�W ¦�© Y�W ß �i® ¦�W�R����
��c�[^qy[^��q��

¸ �+���=` ��q {��·��c.� �ðqo�½_Áx^c.� �´[ñtr����Ï Ë Ì `n�y�}`«prv��´_ÃÏ
¸ �=[^] ³·�kc�_�t �½[ tÃ_ í q�v��´_ qy[^��q ³�p�c.����_��ÁØ ³kc�[^qy[^��qy� c�_�û ��v5c�_
]�[�cH_ c�_���_�c�_kqo�n�����5vO_kqi�=_ v5q �¡p�_ t vO���=[^��c���_ ]«[~tÃ_��

¸ �����5vO_kqi�=_ hrv3� cH_o�=_�qi�V�
� mµ[^p�qu`b_kqo�(�´[ ¾([^ÓÒ¿3�}³i�kcò�7��Øy��qit ³i�kced�_ot q�_= y�(�½[ Æ � Í Æ É��
Ì Ñ �=É�	�Ç ÈoÉwÊ Æ Ë ¼§Ì²Í´Î�Ê ÆæÏ

� Z\_ `b_�qo� v5qy��v3tÃ_ ��q·t �����5d�_ot �´[ ¾([^Ó ��[�cu]«[�c�_ �Vpi��q ��q
py[^��c²Ï

� ¾([^Ó �´[^�3t p�v5] �¡pi�µ��p�_ c�_��=_�qµ�¡��� xk[i��_kqyxæ�yxk_ot�Ï
� ìyì Z\_ ���O��[ ����v3t �Vpi�o��py_ ÓÂ[^�yx^po� Ñ Ì ��_Á�´�´_kc.t�����Ï
� Z\_ ���O��[ ����v3t �Vpi�o��py_ Ók[^��x^po� Ì�»�Í Ç ÈoÉwÊ Æ���_Á�´�´_kc.t�����Ï

¸ �����5vO_kqi�=_ hrv3� �Ö�Vc°�·�¡�V��c.���wc�_��=_kqi�¡�
� ��l |~[ ��[^� pi�ohy_ �Vpy_ _�qyx^v5q�_ ������_k] Ó���� í q�vO��py_�t Ï g\[o`
�o�²���·�ip Ì�»�Í�Ê¡º � Í Ï�¾��}�Vpy_"`n����Øitwv3tu��[^��Ó��o�n�Vpy_ xæ�y� ����q
�´[~t����kì

� {Äl
�(_��ÁÏ
� ��lÀs�v3t v�� �=[k�´��] �i�·pkì
� {Äl�g\[wÏ
� ��l$â �nØ+xk[�[ñt�Ï�Z&�ohy_���[^� xk[i�ÛÑ Ì �µ�9���·�ip�_�t ��_a� ì
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ï YnªÁY�¥(Y�W ® Y ¤ £ Y�W ¦�© Y�W ß �i® ¦�W�R����
�ðqo��_kcec.��Ó��O_��

¸ �u���5]�[k�Ö� Ók[^�yx^po� �rq {��·��c.� �ðqo�½_Áx^c.� �½[ñt�����Ø Ór�o� Æ �~ºiºÃÊ
p·�it � t�_�qo�u�rqit Ì�»�Í Ío¼^Î Ñ ¼�Í ��_Á_k]«_ot q�[^vO�Ö��Ï

¸ ¯ vë ��Vpy_��^[^�rc9ØTÓr�o�9�½_�c²Ø �rqit `n�o�´_kc Ï��bqy_o�it Ì�»�Í �~ºÃÉ�Îæ» ��qo±
�Vv5�Ã�a]�[�[i�¡p ��q·t ��p�v5qo��Ï

s�vO���=[^qo�Vv5q��y[^�y�u��_��´�

¸ ¹�ºk»^¼ pi��� �rq {��·��c.� �rqit ã Æ Ê! pi��� � |$�rÓi�kce� Ï �À»�Í" 
t c°v�h�_ �Vpy_�] ���5�k�Vpy_��¡v5]�_æÏ

á _kqy_kcev3���

¸ �+���=` Ú {��·��c.�y� �´[ñt��=��Ï �À»�Í" �kc�_��Vpy_ ��[�[^�O_��´�Ä�Á�ÂcH��Ï
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# ¦�W ­ R§¥(ß«U�W�R§­ ¦�W # ¦�¥§Ynª�Y�¥§Y�W ® Y

gn��] Ók_kcÀ��x^cH_�_k]«_kqo�

¸ mµ[^p�q pi�y� Æ ¼ Ç ÈoÉwÊ ÆÃÏ Ë Ì vO��cH_ot�Ï
Singular Plural Unspecified

she,her, he,him, his, it we,us,they, them you

�+_kcH��[^q ��qit ���y��_ �yx^c�_Á_k]«_kqo�

¸ z%$$� ¹�ºk»+¼ Æ ¼�� ã Æ Ê! pi�oh�_ {n�i�rc¶��� Ï & Í �O[ihy_ �¡py_k] Ï
z�`«py_kc�_Ûç _('�mµ[^p�q ��q·t ¯ �kcò�k�

First Second Third

Nominative I, we you he,she,they
Accusative me,us you him, her, them
Genitive my, our your his,her, their

á _kqitÃ_kcÀ��x^c�_Á_k]«_kqo�

¸ mµ[^p�q pi�y����q {n�i�rc¶�ÒÏ�Z\_*)�v��+)y��py_ vO���o�²�¡c.�i�V�¡v�h�_æÏ
masculine feminine nonpersonal

he,him, his she,her it
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# ¦�W ­wR(¥§ß�U�W�R(­ �·® ¦�W�R�UXW Q Y�ô �
|���qo���i�V�¡v3���=[^qy�´�¡c.��v5qµ�´�

¸ mµ[^p�q Ók[^�yx^pµ��p�v5]���_k��� � qy_a` {��·��c.�~Ï}z�p�v5]«��_k���,' mo[^prqk�
¸ mµ[^p�q Ók[^�yx^pµ��p�v5] � qy_�` {��·��c.� z�p�v5] ' qy[i��mo[^prqk�¡Ï

|~_k�O_��V�¡vO[^qi�r�wc�_Á�´�¡cev3�V�¡vO[^qy�

¸ mµ[^p�q ³i�kced�_ot » Ñ ä Ç ÈoÉwÊ Æ v5q��¡py_ xæ�kc.��xk_ Ï�Z _ pi�·t twcev�hy_kq Ñ Ì
�ÂcH[^�rqit ��[�cnpy[^��c���Ï
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¤ ¥§¦�W ¦�Q W -wW�R$Y�¥Tà ¥§YbR$ßõRTU�¦�W ¤ ¥§Ynª�Y�¥§Y�W ® Y�­

��_o��_kqi�V�

¸ mµ[^p�q p·�y� �rq �ðqµ�´_�x^c¶� Ï ¾ v5�5��pi�y� Æ . Í´Î+Ío¼�� Ï ¯ �kcò� �5v5d�_Á�u�´[
t c°v�h�_ Ñ Ì Ï

á c.�r] ]��µ�¡v3�����wc�[^�O_

¸ ¹�ºk»^¼ `b_�qµ�§�½[��Vpy_n{��·��c.�utÃ_o���O_kc��ap�v5³&`«v��¡p�¾ v5�5� ÏÅÐ Í Ók[^�yx^pµ�
�rq �ðqo�´_�x^c.�~Ï

¸ / Ñ 	0	 `b_kqo�$�½[��¡p�_"{��·��c.��tÃ_��r�O_�c���p�v5³ `«v��Vpumo[^prq ÏÅÐ Í Ók[^�yx^pµ�
�rq �ðqo�´_�x^c.�~Ï

¸ z²ìy� 13254�6 �rqit 7 8:9:9 `"_kqo�«�½[ �Vpy_ {n�i�rc¶� tÃ_o���O_kc��aprv5³~Ï Ð Í
ÓÂ[^�yx^po����q �ðqo�´_�x^c.�~Ï

��_k³k_o�o�½_�t ]«_kqo�¡vO[^q

¸ ¹�ºk»^¼ qy_�_�t�_�t��u�Á�Âck�´[Äxk[��´[ p�vO� qy_a` ;þ[^Ó~ÏbÐ Í tÃ_��·v3tÃ_ot��¡pi�µ�
»�Í `��rqo�´_ot ��[^]�_a�Vp�v5qyx ��³k[�cò�7��Ï ¾ v5�5� `b_�qo� �½[ �Vpy_ {n�i��c.�
t�_��r�O_�c���p�v5³«`«v��¡p » Ñ � Ï�Ð Í Ók[^��x^po�Ä��q �ðqµ�´_�x^c¶�ÒÏ

¸ g [i�´_Ãl"[ihy_kcec°v3t�_Á�ux^c.�r] ]��µ�¡v3�����wc�[^�O_ ³kc�_���_�c�_kqi��_
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¤ ¥(YnªÁY�¥(Y�W ® Y�­ �i® ¦�W�RTU�W Q Y�ô �
�w�kc.���5�O_k�<v �a]

¸ ¯ �kcò� `b_kqo��`«v��Vp é É$Í �´[ �¡py_ {��·��c.� t�_��r�O_�c���p�v5³�Ï <>=@?>?5A
`b_kqo��`«v��¡p »�ÍoÊ �½[ �Vpy_ ¯ �CBÁt�� tÃ_o���O_kc��ap�v5³rÏ

¸ ¯ �kcò� `b_kqo��`«v��Vp é É$Í �´[ �¡py_ {��·��c.� t�_��r�O_�c���p�v5³�Ï <>=@?>?5A
�½[^�3t py_�c q�[i�}�½[ Ór�o� ��qo�o�Vp�v5qyxwÏ

DÅ_kceÓ ��_k]���qµ�¡v3�=�ÁØ��¡p�_�]��o�¡v3� cH[^�O_��
¸ ¹�ºk»^¼ �´_k�O_k³�py[^qy_ot ¾ v5�5� ÏnÐ Í �O[k�´�Å�¡py_ ³i��] ³�p��O_��\[^q�{n�i�rc¶���ÁÏ
¸ ¹�ºk»^¼ �icev��Vv3�ivEB�_ot ¾&v5�5� Ï�Z _ �O[k�´���¡py_ ³i�r] ³�p��O_��n[^q {n�i�rc¶���ÁÏ
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¤ ¥§¦�W ¦�Q W ï Y�­�¦�SXQ R�U�¦�W Ü S+F«¦�¥�U�R £ ©
�Å`b[ �Ö�½_�³y�

¸ t vO���=[^��c���_ ]«[~tÃ_�����³æt��µ�´_
¸ ³kc�[^qy[^�rq c�_���[^�5�µ�¡vO[^q

|^���5vO_kqi�=_ h·���5�y_�� �ÂcH_ v5qo�¡c�[ñtw�·��_ot `«py_kq � qy[^��q ³�p�c.�y��_ �¡pi�µ�
_�hy[^d�_�� � qy_a` _kqo�¡v��7� vO�u_kqi��[^�rqo�´_kc�_�t�Ï
��py_���_ hi�r�5�y_Á���kc�_ �=[^] ³��o�½_�t ���Û� �a��] [i�n`b_kvOx^po�´���y����vOx^qy_�t
Ó�� �����5vO_kqi�=_Ä�7�i�V�´[�c�� z7��_a�ê_�] ³�v5cev3�Á�r�<���k�VÏ
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G�ß�S¡U�Y�W ® Y H ß�®\RÕ¦�¥�­ ß�W ô YõUIF £ R(­
×�c�[^] �i�r³�³�v5q �rqit �y_o�y���Á¿3���´�y�´�´_k] l

Sentencerecency 100
Subjectemphasis 80

Existentialemphasis 70
Accusative(directobject)emphasis 50

Indirectobjectandobliquecomplementemphasis 40
Non-adverbialemphasis 50

Headnounemphasis 80

��_o��_kqi�V�

¸ `b_kvOx^po�´�u�kc�_ �·�o�«v5q pi�r���À�µ�.�´_kc�_o�i�·p ��_kqo�´_kqi�=_ vO��³kc�[ñ�=_�����_�t
¸ �Vp�vO��Ø �rqit � ��_�qo�½_�q·��_ c�_o��_kqi�V� `b_kvOx^po��Øn�Á�r³o�¡��c�_�� �¡py_ c�_�±
�=_kqi�¡� ³kc�_a��_kc�_�qi�=_��}twvO���·�y����_ot _��Âc°�5vO_kc
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J ß�à à UXW ß�W ô J Ynß�­$­ �i® ¦�W�RTU�W Q Y�ô �
á c.�r] ]��µ�¡v3�����wc�[^�O_ ³kc�_���_�c�_kqi��_

¸ ����ÓK;þ_o�¡�ML _¡ ~vO�Ö�½_�qµ�¡v3���+³kc�_�twv3���o�½_ q�[^] v5qi�r�NL [^ÓK;þ_��V� L v5qo±
t v5cH_o�V�n[^ÓK;þ_��V��[�c\[^Ó��5v3ûw��_ L t�_�]��kc.�Á�µ�´_ot �·tkhy_kceÓ�v3����� �

�k k��] ³��O_��

¸ Ç ¼ Ç ÈoÉwÊ Æ Ë ¼§Ì²Í´Î�Ê Æ vO��³i�kced�_ot v5q �¡py_ �O[i�=Ïêzö����ÓK;þ_��V���
¸ ��p�_�c�_ vO� Æ ¼ Ç ÈoÉwÊ Æ Ë ¼(Ì9Í´ÎrÊ Æ ³i�kced�_ot v5q��Vpy_ �O[i�=Ïuz7_¡ ~vO�´�´_kqo±
�Vv3���w³kc�_otwv3�Á�µ�´_ qy[^] v5q·���1�

¸ mµ[^p�q ³i�kced�_ot Æ ¼ Ç ÈoÉwÊ Æ Ë ¼(Ì9Í´ÎrÊ Æ v5q��Vpy_ �O[i��Ï�zö[^ÓK;þ_��V���
¸ mµ[^p�q xæ�µhy_ » Ñ ä�Ç ÈµÉwÊ Æ Ë ¼§Ì²Í´Î�Ê Æ � Ói�o�Vp~Ïuz�v5qit v5cH_o�V�"[^Ó�;e_o�¡� �
¸ �èq » Ñ äÛÇ ÈµÉwÊ Æ Ë ¼§Ì²Í´ÎrÊ ÆÃØ mµ[^p�q �ap�[�`b_ot |$�y���rq p�vO��qy_�` ��s
³r�3����_�c²Ïnz°t�_�]��kc.�Á�µ�´_ot �·tkhy_kceÓ�v3����� �(�

Z\_o�it qy[^��q _k] ³rpi�y��vO��x^v�hy_Á�Ä�rÓk[ihy_ _= k�r] ³��O_��PORQ ³Â[^v5qo�´��Ø§Ó��µ�
��[^�5�O[o`«v5qyx _k] Ók_ot�tÃ_ot gu� q�[i�¡p�v5qyxwl

¸ ��p�_Ä[o`«qy_kc9¿÷��]��rq��i�r�o��[�c"Æ ¼ Ç ÈoÉwÊ Æ Ë ¼(Ì9Í´ÎrÊ Æ vO� [^q mµ[^p�q~¿3�
t�_Á��dkÏ
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Ü SIF«¦�¥�U�R £ ©
�kÏ ��[^�5�O_��V� �Vpy_ ³k[i�´_kqo�Vv3���nc�_a��_kc�_�qµ�´� z���³ �½[ ��[^��c���_kqo�´_kqi�=_Á�
Ói�·�idµ�¡Ï
j+Ï���_k]«[ih�_ ³k[i�½_�qµ�¡v3���kc�_���_�c�_kqo�´���¡p·�o�ÅtÃ[ q�[i� ��x^cH_�_�v5q�q���] Ók_kc
[�c\xk_�q·tÃ_�c�`«v��¡p �¡p�_ ³kc�[^qy[^�rq~Ï
f+Ï ��_�]�[ihy_ ³Â[i�´_kqo�¡v3�r�Tc�_���_�c�_kqo�´�«�¡pi�µ��tÃ[ qy[i� ³·�y��� v5qo�¡c.����_kqo±
�´_kqo�Vv3���Ã�´��qo���·�¡�Vv3� ��[�c�_a��_kc�_�q·��_���[^q��Ö�Vc¶�rv5qo�´��Ï
S Ï ��[^] ³��o�½_ �¡py_ �´[i�����n�����5vO_kqi�=_ hi�r�5�y_ [i� �¡p�_ cH_���_kcH_kqo� Ó��
�itrtwv5qyx ��qo� ��³r³��5v3�Á�rÓ���_�hi���5�y_�����[�cuc�[^�O_ ³i�kc.���5�O_k�<vO��] zUT�fkÙÃ�«[�c
���o���r³�py[�c.� zù±I�WVkÙÃ�u�´[ �¡py_ _¡ ~vO�´�¡v5qyx ���r�5vO_�q·��_Ähi�r�5�y_ÃÏ
Ù+Ï |~_��O_o�¡���¡py_ cH_���_kcH_kqo��`«v��¡p �¡py_ prvOx^py_Á�´�«�����5vO_kqi�=_ hi���5��_æÏ �ðq
���y��_ [i�}� �¡vO_ÃØ���_k�O_��V�u�¡p�_ �i�O[k��_Á�´� c�_a��_kc�_�qo��v5q �´_kce]«�«[i� �Ö�Vc°v5q�x
³k[k��v��¡vO[^qÒÏ
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Ý Þ ß�© à S�Y

mµ[^p�q ����` � ÓÂ_��r�o�¡v��´�r�^{n�i�rc¶� �ðqµ�´_�x^c¶� �o�«�Vpy_ t�_��r�O_�c���p�v5³ �3���Ö�
`b_Á_kdkÏ«Z\_ �ap�[�`b_ot v��}�½[ ¾([^Ó~Ï«Z\_ Ók[^�yx^pµ��v��=Ï
|~_�_Û����Ó��O_��u[^q ³i�yxk_��ÄÚRORVy±9ÚROkÿ v5q mæ�rc¶�µ���adV� ��qit ¯ �kcò�¡v5q~Ï
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¢ Y�­wR ï Y�­$Q S�R(­

�i�r³�³�v5q���qit ��_������À�r³�³��5vO_ot}�Vpy_kv5c����Oxk[�cev��¡p�] �½[���[^] ³��o�½_�c�]��rqo±
�i�r�O����qit xk[i�POkÚ�X �·�Á�·��c.�i�V� [^q ��q���_�_�q t��µ���ÒÏ
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# Y�W�R$Y�¥�U�W F Ü SIF«¦�¥�U�R £ © �ZY H ¤ �
�T_kqo�´_kcev5qyx^z á c�[k�KBkØ�mo[k��p�vèØ��rqit ç _�v5q��Ö�½_�v5qk�Vl �it�t v��¡vO[^qi�r�À�=[^qo±
�=_�³o�õ[i�"� È�Ío¼§Ì²ÍµÊ Ï
�\c.��qy��v��¡vO[^qy�

Cb [ Un \ 1 ]_^ Cb [ Un ] Cb [ Un \ 1 ]@`^ Cb [ Un ]
or undefinedCb [ Un ]

Cb [ Un \ 1 ](^ Cp [ Un \ 1 ] Continue Smooth-Shift
Cb [ Un \ 1 ]a`^ Cp [ Un \ 1 ] Retain Rough-Shift

bdc3eEf!g
hRi>jEk l3m"n fReEfRopf m"q rZk sPt
uwvyxRz { g l |R}%r>m*r c m {~m c qUq f }�l3mZ� f

v,x"�����aq�� f m sP�+uwvyx"���Kz o c*g q�� f l |R}%r>m*r c m
i
��i3��r>m"q�{~m cCf { g |R} f k f }�} fC� q�r b�f q�l3{~m { g |R} f k f }�} fC� q�r � o r�rZq��"�

����{�k�qp{ g |R} f k f }�} f"� q�r b r c*� �"�����3{�k�q�i
��eE� r3}�{�q�� o
hRi3� f m f }�l"q f sP��� sPtp��r o �3{~mZl�q�{Er>m g k0r3}�l e~e } f k f } f mZ� f l g�g { � m"�

o�f m�q g i
��i� �{ e q f },��n �¡r>m g q�}�l3{~m"q g i
¢�i b l3m3£ ��n q�}�l3m g {�q�{Er>m¤r
} ��f }�{~m �Rg i
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Ä Å�ÆÈÇ�É
Ê r>�3m g l�Ë l � f l c q�{�k c�e�� � c }�l jÌm�q f!� }Íl l�qÎq�� f ��f l eEf } g �3{~|
i�Ï Ð
g �*r"Ë f"� ÑZÒ q�r Ó�r>�
iPÔ f �Rr cC� �"q�{�q i
�Õ}�l o o l�q�{«�!l e }%r eEf �3{ f }�lR}��Z��n
Ö sPt�uwvÎ�Kz�×�Ø Ê r>�3m
�djÌm"q f!� }�l
� ��f l eEf } g �3{~| Ù
Ö sÛÚ�uwvÎ�Kz�× Ê r>�3m
Ö s � uwv � z�× c m ��f�Ü m fC�

�Ûg�g�c3opf Ý:Þ } f k f } g q�r q�� f jÌm"q f!� }�l
Ö sPt�uwvÕß�z�×�Ø Ê r>�3m
�djÌm"q f!� }�l
�dÓ�r>� Ù
Ö sÛÚ�uwvÕß�z�× Ê r>�3m
Ö s � uwv ß z�× Ê r>�3m
Ö ��r>m"q�{~m cCf à sÛÚ
uwvÕß�zÛá sP�+uwvÕßIz�â�sP�+uwvÎ�Kz c m ��f�Ü m fC�
ã

�Ûg�g�c3opf Ý:Þ } f k f } g q�r q�� f ��f l eEf } g �3{~|
Ö sPt�uwvÕß�z�×�Ø Ê r>�3m
� ��f l eEf } g �3{~|
��Ó�r>� Ù
Ö sÛÚ�uwvÕß�z�× Ê r>�3m
Ö sP�äuwvÕß�z�× Ê r>�3m
Ö ��r>m"q�{~m cCf à sÛÚ
uwvÕß�zÛá sP�+uwvÕßIz�â�sP�+uwvÎ�Kz c m ��f�Ü m fC�
ã
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Ä ÅåÆÈÇæÉ çèÇ�é�ê�ë�ìíê î Éðï ñ
�òr>{~m � Ëp{�q�� Ü } g qær>|"q�{Er>mpl3m � l gKg�c3o {~m � ó ÐÎ} f k f } g q�r ô�õ ó�ö i�i�i
Ö s t uwvÛ÷�z�×�Ø Ê r>�3m
� � � c }�l Ù
Ö sÛÚ�uwv ÷ z�× Ê r>�3m
Ö sP�äuwv ÷ z�× Ê r>�3m
Ö ��r>m"q�{~m cCf à sÛÚ
uwv ÷ zÛá sP�+uwv ÷ zøá sP�+uwvøß�z�z

�òr>{~m � Ëp{�q�� Ü } g qðr>|"q�{Er>m l3m � l g�gùc�o {~m � ó Ð�} f k f } g q�r / õ�úûi�i�i
Ö sPt�uwv ÷ z�×�Ø Ó�r>�
� � � c }�l Ù
Ö sÛÚ�uwv ÷ z�×üÓ�r>�
Ö sP�äuwv ÷ z�×üÓ�r>�
Ö � o r3rZq��������3{�k�q à sÛÚ
uwv ÷ zÛá sP�+uwv ÷ z � r f!g¤ý�þPÿ ' sP�+uwvÕß�z�z

��{~mZ� f ��r>m"q�{~m c*f |R} f k f }�} fC� r�� f }>� o r3rZq��������3{�k�q��*l eE� r3}�{�q�� o |3{«�è£ g
Ê r>�3m l g l g q�� f } f k f } f m"q¡i
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Ä é ï Æ�� ��� � î ë	��ìíê É
� m�m*r c mZ� f o�f m�q g
Ö Ô r opf ËÛr3}�£ ¢ �@c*f ÿ c*f!gI� l¡n
Ö 
 {«l e r �>c*f ��c*f!g q�{Er>m g��@c*f ÿ c*f!gI� l¡n
Ö � �pb�ÿ j ��
 ��r3} f k � m3m*rZqKl�q�{Er>m g � �Zl�{ e l3� eEf
Ö b�f o {~m ��f }U× Ê r>�3m 
 r"Ë � {~m � à�ý � � �ðã l�qÈ�Ûj b � 
�� � fRo {~mZlR}
bNf �3{ f Ë bNf k f } f mZ� f bNfWg r e~c q�{Er>m

 { g �¡r c } g�f�� mZl e n g { g
Ö ÿ f�� q���r>� f } f mZ� f
Ö 
 { g ��r c } g�f �3q�} c ��q c } f
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� é�ÅåÉ�� � Ååé��NÉðÇ ë � ê ê éÈë�Æ ë�ì+é�ê �

��� ��<�<"!�#%$ 1'&�?�A�$ (�)+*�,.- / 0N221@=3A�$ = 3�Ñ'4�? 6 =�57621
8 A
6>6.6 9�2 : ;�< =�5 =>4N2�5 Òa4"6 ��6 ÑZÒ?6>1 <3ÒN=3Ò?6@; Ò�2 �2&	;+;�Ñ�=BA
�DC 9@EF��G�H !'IKJMLON�P+*QL ��G+HKJRLSN�P7(TL�U+CWVT#+��XT#�Y 8 G"UF�Z��<><.![#
C�\FV�#+��X�#+Y 8 G"U�CT\ 9@E �+G�H"U�$
CZ9KEW�+G�H !�ITJRLSN�P�)]L�U+CWV�#T�+X�#TY 8 G^U�1'&�?3A%$ (�)+*�,
C�\FV�#+��X�#+Y 8 G"U�CT\ 9@E �+G�H"U"- /

9@EF��G+H !�IKJMLON7(�PQL ��G+HKJMLON�P+)QL'U�CWV+#��TX+#�Y 8 G.U 0�2>1�=
A
C�\FV�#+��X�#+Y 8 G"U�CT\ 9@E �+G�H"U�$
=
CZ9KEW�+G�H !�ITJRLSN	(�(_L �+G�H JRLON+P�`]L�U�CFV�#+��XT#�Y 8 G"UF3�Ñ[4�?
C�\FV�#+��X�#+Y 8 G"U�CT\ 9@E �+G�H"U
6�='5	6>1
CZ9KEW�+G�H !�ITJRLSN�P�`]L�U+CWV�#T�+X�#TY 8 G^U 8 Aa6�6.6 9�2a:
C�\FV�#+��X�#+Y 8 G"U�CT\ 9@E �+G�H"U
;�< =�5 =Z4�2�5 Òa4.6
CZ9KEW�+G�H !�ITJRLSN�P�b]L�U+CWV�#T�+X�#TY 8 G^Uc�@6dÑRÒ@621 <�Ò�=3Ò@6?;
C�\FV�#+��X�#+Y 8 G"U�CT\ 9@E �+G�H"U
Ò�2
CZ9KEW�+G�H !�ITJRLSN	(�`]L �+G�HTJRLON+P	(_L�U�CFV�#T�+X�#TY 8 G^UW�>&	;T;�Ñ�=
C�\FV�#+��X�#+Y 8 G"U�CT\ 9@E �+G�H"UBA
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f É�g ìIÉ�h i f É��!ÉðÅåÉðê ÇæÉ f Éj��ék��î ë�ìIé�ê
ô�õ ó�ö Ë f m"qNq�r Óæ{ e~eml«g �!lR} ��f l eEf } g ��{~|æq�rp�Z� f �è£,r c q�l�m � � c }Íl j m"q f!� }�l i
Ï Ð e r3r>£ f"� l�q�{�q k0r3}òl3�_r c q��Zl e kæl3m �*r c } i
bNf k f } f mZ� f � � f m*r opf mZl
��r>m g q�}�l�{~m"q g r>m ��r3} f k f } f mZ� f
� }%r>m*r c m jÌm�q f } |R} f qKl�q�{Er>m � } f k f } f mZ� fWg
� }%r>m*r c m bNf!g r e~c q�{Er>m ��eE� r3}�{�q�� opg
Ö � { g �¡r c } gKf o r ��f e c | � l�q fFn>g l e { f mZ� f
Ö 
 l3|3|�{~m l3m � 
Cf l gKg
Ö � f m"q f }�{~m �
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� Éðê�ë�ÉðÅ ìíê F p q ê Ær� Çæéts s Éðê�ë^�
� f m"q f }�{~m �Pg r opf q�{ o�fWg } fWg r e � f!g l�|R}%r>m*r c mðq�r g r opf q��3{~m � 
 l3|"�
|3{~m l3m � 
*f l g�g à r3} Ô r>�3� g � gKf!f q fu� q ã Ë r c3e«� �¡r>m g { ��f } e r"Ë
g l e { f mZ� f i
��r>m"q�{~m c*f |R} f k f } f mZ� f {~m � f m"q f }�{~m � o { g q�l3£ f m e n � {v� fWg
Ö / õ�ú�r>| f m f"� c | l m f Ë ��f l eEf } g �3{~| e l g q Ë f!f £_i Ê r>�3m q�r3r>£
l e r3r>£ l�q q�� f � � c }�l g {~m �3{ g e rZq¡i Ï Ð f m ��f"� c | � c n3{~m �
r>m f i

� f m"q f }�{~m � { gÛ;+c*g q m*r"Ë � f {~m � g | f �è{ Ü>f"� f mCr c*� � q�r � f l c q�rZ�
o l�q�{«�!l e~e n�q fWg q f"� r>m lZ��q c l ea� l"qKl
i
Ö ÿ � füb r eEf rZk�� f m"q f }�{~m �Îÿ � f r3} n l«gÕb r cC� �"�����3{�k�qæ{~m,q�� fÕÿ f lZ�è�"�
{~m � l3m � � �Zl e~c l"q�{Er>mðrZkTw }�{�q�{~m � ��£è{ e~eEgyàyx { e q g l�£�l3£è{�l3m � z c �
£è{«�Z�
� � � 
 � QRQRQ�ã

Ö ��| f �è{�k�n3{~m � q�� f � lR}�l o�f q f } g rZk � f m"q f }�{~m ��ÿ � f r3} n
× � ��r3}�| c*g �
Ó�l g�fC� � �Zl e~c l"q�{Er>m cCg {~m ��ÿ fu� qòk�}%r o � |3| e {«�!l"q�{Er>m"� þ }:{ f m�q f"�

 r o l3{~m gûà � r f!g {Er f q�l e i¹� � � 
 � QRQRQ�ã
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Ä É�{ ë � ét| ÉðÅåÉðê ÇæÉ
��r>� f!g {Er>m
Ö } f k f }�}�{~m � f�� |R} fWg�g {Er>m g
Ö fRe~e {~| g { g �a�¡r>m ;+c mZ��q�{Er>m
� eEfu� {«�Wl e ��i�i�i
Ö g�f!f } õ ó Ð�~ Ý õ ö Ý0ö �Pö��>� Ý ~ ó ��n Ôæl e~e { � l�n l�m � Ôæl g l3m
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