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q�tuw(n�tutv�·~�� q¢¡£qs�Dh�~�q:qstuw:�4q¢¡�wyrv|�n�ruq�� % {2� -0/1$ ' tun�m���mX´

� �ÅÁ ��� � � n�¸�xsruqsm�wyq�tg�s~¯|�tvtvq�tC����{�¶�h���wy{�¿�tvqstC��wyn�~�n�tvxsq�t

H1,F (tokeng1
∗ tokeng2

, tokend1
∗ tokend2

)
H2,F (tokeng1

∗ typeg2
, typed1

∗ tokend2
)

H3,F (typeg1
∗ typeg2

, typed1
∗ typed2

)

o�È



� Y - U�U � � \ ) y � �768/1�7-0$&���

� �ÅÁ �?Q � f�wvwvrvn�¹���wytl��xs��rvnpo�|�m�wL��m�q<tu����t±iRtvx�«���qsm���q�rvqsh�xsruxsq<h�|�rL~�qst���x�~�n��,npwyqs��rvt sd

q�w
sf

´

^£xs«���q�m��sqW��q7wy�10�qsm�t(qsm�wvrvq
sd

q�w
sf

� ~�q<wyq¢¡�wvqeq�m�wyrvq sd

q¢w
sf

}
� ~�|¬~���m�º���qs��r*��qe��q�wuwyq���{}|%$�m�q }
� ~�|¬��{}|%$¯m�qe��q�wR¶�h�qst(�s��rurvq�tvh���m��}|�m�wvq }
� h�����r*��{}|�«���qewR¶�h�q���tv��m¼m����¬¹�rvq��X� ���s�s��rvrvq�m��sq�t:q�m�wvrvq sd

q¢w
sf

}
� ~�|¬��n�t½w�|�m���q�rvqs~�|�wynpo�q7��q sd

|��·��xs¹���w(���·�����s���Dqsm�w }
� ~�|¬��n�t½w�|�m���q�rvqs~�|�wynpo�q7��q sf

�D~�|bª}m ��� �����s���,q�m�wI}
� ~�q7m����,x�rv�®��q�~�n�º�m�q7�4~¯|�«���qs~�~�q<tvq�wyru����o�q sd

}

^£xs«���q�m��sqD��q�t
F
wy��0�qsm�tW��º�|�����{�q®��q

sd

¥ ruqstvh�qs�¢wynpo�qs�Dqsm�wW����ru��n�wvq
��q

sf

¨

� ~�|¬��{}|%$¯m�qe~�n�wuwyxsrv|�~�qC��qst*o�|�~�qs��rut(��qe��qst*wy��0�qsm�tI}
� ~�|¬��{}|%$¯m�qe��q�wR¶�h�qst(�s��rurvq�tvh���m��}|�m�wvq }

-©¶�h�qst:�®º�|�����{�q���q
sd

¥�rvqstuh�q���wvn�o�q��,q�m�w<�4��ru��n�wvq7��q
sf

¨

� h�����r���{}|�«���qDwR¶�h�q�� ~�|?��n�t½w�|�m���q�|��Ah�ruqs�Dn�qsr<wv�10�q�mA��qD�sq®wR¶�h�q��º�|�����{�q���q
sd

¥ ruqstuh�q���wynpo�q��,q�m�w:�4��rv��n�wyq7��q
sf

¨�}
� ~�qst�o�|�~�q���rvt*��qe��qstgwy�10�qsm�t�´

o8o
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kCm�q {�¶£h���wv{�¿stuq q�tuwÏ��m�q º�xsm�xsry|�~�n�tv|�wyn���m���qst9q¢¡£q��,h�~�qsta��xs�srun�wvta�sn»iR��q�tvtv��t À:qs~�~�q1qstuw

����m�tuwvrv��npwyq*tu��r¾~�qst¾�DÔs�Dqst¾|�wuwyrun�¹���wvt���|�n�tNh�qs��w©h�ruxstuqsm�wyq�rl��q�t©o�|�~�qs��rut�tv��h�h�~�x��,q�m�wy|�n�ruqstgÀ
� ~�qgtu¶��¬¹���~�q��eh�����r©tun�º�m�n�ª}q�r�«���q:~���|�wuwyrvn�¹���w�q�tuwlty|�m�tln��,h���ruwy|�m���q*�}|�m�t©~¯|7rv¿�º�~�q����sq¢wvwyqo�|�~�qs��r*qstuw(~�|®h�~���t*º�x�m�xsrv|�~�q7q¢w(�s����o�ruqWmX� n��Dh���ruwvq<«���qs~�~�q�|���wvrvq<o�|�~�qs��rI}
� ~�qstÓ|¤wvwyrun�¹��£wytX��qNwR¶�h�q¾m����,x�rvn�«���qÅh�q���o�q�m�wÅ|�o���n�rX�s���,�DqÅo�|�~�q���rX��m�n�m�wvqsr½o�|�~�~�q [min, max]

}
�}|�m�tg�sq��s|�ts����m�q7o�|�~�qs��r*tuqsry|®�s����o�q�ruwyqetvn�q�~�~�q<qst½wC�����Dh�rvn�tvq7qsm�wvrvq

min
q�w

max
´

� <U<,=": A�BGF @%@ C�� : [
µC����t¬m�����t¬tv���D�Dqstb~�n�o�rvx�t4�B��q��£¡ wR¶�h�qst4�X��|�h�h�rvqsm�wvn�tvtv|�º�q?tu��r¬~�q�t¬����m�m�xsq�t®|�n�m�tunlruq¢i

����ru�¬��~�xsqst���wy����t7��qs��¡'¹}|�tvx�t�tv��r���m�q®��h�xsrv|�wyn���m9��q®�D��n�m���rvq¢iÑº�xsm�xsry|�~�n�tux�Ä -���r�c8c�É­´ÓzLq¢wvwyq
��h�xsrv|�wyn���mB����m�tun�tuwvq4���s|�~�����~�q�rC~­��{�¶�h���wy{�¿�tvq4~¯|Dh�~���t:tvh�xs��n�ª}«���q4«���n��s���£o£ruq4��maq�m�tvq��¬¹�~�q
�X� q¢¡£q��,h�~�qst·����m�m�xst ¥��}|�m�t ~�qÏ~¯|�m�º�|�º�qÏ�X� {�¶�h���wv{�¿stuqsta«���q1m�����tB|�o���m�t ��x�ª�m�n��g�sq�~�~�q¢iR��n
q�tuw���m�n�«���q�¨¢´ < ����rD~���|�h�h�rvqsm�wvn�tvtv|�º�q��l~­��n���xsq¼qst½w���q �s��m�tuwyru��n�ruq h�����rD��{}|�«���qB�s~¯|�tvtvq ��qst
�D��n�m���rvq�t½iRº�xsm�x�ry|�~�n�tvx�t<�s��rvrvq���wvts�Ó��� qst½wui±�!iR��n�rvq®«���n¾m�q®�s����o�ruqsm�w¬h}|�te����qÒ¡�q��,h�~�qste�X��|���wvrvqst
��~¯|�tutvqst�´�zLqs��n m�����tgh�q�rv�Dq�w�À
� �X�Ð|�h�h�rvq�m���ruqB��m�q¼wy{�xs��run�q¼�s���Dh�ruxs{�q�m�tvn�¹�~�q·|�o�q��9c7~���ËL� Ä -���r�c8c�É­����m6tu¶�tuwv¿s�Dq t½wy��i
��{}|�tuwvn�«���qW|�¶�|�m�w(h�����r*¹�rvn�«���q���q�¹}|�tvq�~�q7��|�~��s��~���q��D��n�m���rvq�t½iRº�xsm�x�ry|�~�n�tvx�t��s��rvrvq���wvtI}

� �X�Ð|�h�h�rvq�m���ruq<��m���~¯|�tutvnpª}qs��rlh�q�ru����ru��|�m�w©º�rv³��sqC|���¹�����tuwvn�m�º�qsm���wyn�~�n�tv|�m�w©~�qg��|�~��s��~���q�,��n�m���ruq¢iRº�xsm�x�ry|�~�n�tvxC�s��rurvq���w(�s���D�Dq�|�h�h�ruqsm}|�m�wg� |�n�¹�~�q�´

� � ����� �|�	� � ��� � ������� 
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��qst©q¢¡£h�xsrvn�qsm���qstl��m�wLx¢wyx:rux�|�~�n�tuxsqst¾h}|�rl��n�m�«¬x¢w�|�h�qstl��qgo�|�~�n���|�wyn���m4�sru��n�tuxsq(tv��r©~�qg�s��rvh���t

=?>*@�BlD*FAGtH�D	D;JpK*L�>A@5>ADNMPO¢´�f:h�rv¿st7���£��|�º�q¬��q�t<wyqÒ¡£wvqst7q�m9q¢¡£qs�Dh�~�q�ts�Xn�~Å|�h�h}|�rv|%$�wCn��D�,x���n¯|!i
wvqs�Dqsm�we«�������m1��xstuxs«���n�~�n�¹�rvq4����ruweqÒ¡�n�tuwvq,q�m�wvrvqD~�q�te��~¯|�tutvq�t,À#S�È�È?h���tvnpwynp��t7�s��m�wyruq

220 000m�x�º�|�wvn���ts´
< ����r¼rvxs����n�ruq1��q1��x�tvx�«���n�~�n�¹�rvq��*~�q�t·qÒ¡£qs�Dh�~�q�t m�x�º�|�wvn���t¼��{���n�tvn�t¼h�����r¼~���|�h�h�rvqsm�wvn�tvtv|�º�q

tu��m�w7�sq��£¡9h�ru�£��{�qst<��q�t7h���tvn�wvn���t�´ < ~���t:h�ruxs��n�tvx��,q�m�w���~�qst<tuxsh}|�ry|�wvqs��rut7m�xsº�|¤wyn���t(�s��m�tvq�ruo�x�t
h�����r®~���|�h�h�rvqsm�wvn�tvtv|�º�q¼tv��m�w,�sq��£¡ tvq¼wyru����o�|�m�wD�}|�m�tD��m�q¼��qsm�Ô�wyruq ��q·wy|�n�~�~�q

F
wv�10�q�m�t��

º�|�����{�q(q�w*����ru��n�wvq(������m�tvxsh�|�ry|�wvqs��rlh���tvn�wvn��±´�zLq(��{���n»¡Dqst½w��D��wynpo�xgh}|�r©~¯|��s��m�o�n��¢wyn���m,«���q
��qst4tvx�h}|�rv|�wyq���rvt4m�x�º�|�wvn���tb����m�t½wyn�wv��qsm�w4��qst4q¢¡£q��,h�~�qst¬��rvnpwyn�«���q�ts´ ^£��r¬~�q��s��rvh���t�=?>A@CBED*FAG
H�D	D;JpK*L�>A@5>ADNMPO¢���sq�wuwyq(h�rv���sx�����ruqCn�tv��~�q

3.6%
��q�tlqÒ¡£qs�Dh�~�q�tlm�x�º�|�wvn���t*À�~¯|<¹}|�tvq(�X��qÒ¡£qs�Dh�~�q�t

��q�tuwvn�m�x�qa�A~­�Ð|�h�h�rvq�m�wvn�tuty|�º�q·�s���,h���ruwvqB|�~���rut S�È�È1h���tvnpwynp��tDq¢w S�È�È�È1m�x�º�|�wvn���ts´ < rvx��sn�tv��m�t
¹�n�qsm,«���q<�sq¢wvwyq:tvxs~�qs�¢wyn���m�mX� qst½w�� |�n�wvqC«���q:tv��rl~�qstl����m�m�xsqstL�X�Ð|�h�h�rvq�m�wyn�tuty|�º�q¬À£q�m?h�{}|�tuq:��q
wvqstuw(��� wgry|�h�h�q�rs�}��qs~���npiR��n�q�tuwCx�o�|�~���x7tv��r*wy����tg~�qst*tuxsh}|�ry|�wvqs��rutC��q�tg���£�����Dqsm�wyt�´
zL���D�,q4~�q4�,��m�wvrvq�m�we~�qst�rvx�tv��~pw�|�wvte��qsteq¢¡£h�x�rvn�qsm���qst?¥Êw�|�¹�~�q.T�¨<tv��rW~�q4�s��ruh���t =?>A@CBED*FAG

H�D	D;JpK*L�>A@5>ADNMPO¢�Å��m ��¹�wvn�qsm�wWh�����rW~�q,��{�|��,h U /�$&+W� ��m�q F
iÑ�,q�tv��ruq���q

89.5%
´�zLq�tu�s��ruq

{���m���ry|�¹�~�q®�D��m�wyrvq,«���q�~�| tuwvry|�wvxsº�n�q,��q�tvx�~�q���wyn���m rv|��,¿�m�qD��qst¬qÒ¡£qs�Dh�~�q�tbm�x�º�|�wynp��tWruxsq�~pi
~�qs�Dqsm�w7h�qsruwvn�m�q�m�wyts´�zLqsh�qsm��}|�m�ws��~¯|������,h�|�ry|�n�tv��ma|�o�qs�®~�qbtv�s��rvq®��¹�wvqsm��Ïh}|�reÁ�Â?Ã¾tu��r�~�q
�DÔs�Dql��{�|��,h?¥

99.6%
¨Óm�����tÅn�m���n�«���qL«���q���q�wuwyq�tuxs~�q���wvn���m4|Cx�wyxlwyrv��h¬rvq�tuwyrun��¢wyn�o�q�q�wÅ«��X��q�~�~�q

|�x���|�r½wyx4��qsruwy|�n�m�t<q¢¡£qs�Dh�~�qst<m�x��sq�tvty|�n�rvq�t7h�����r<~���|�h�h�rvqsm�wvn�tvtv|�º�q�´ � q4h�~���ts��~�q�t<rv¿�º�~�q�t<qs�4i
h�~���¶�xsq�t<tv��m�w<�,��n�m�t(h�rvx��sn�tuqst7«���q¬��qs~�~�qstC��q®Á�Â¼Ã�À�n�~�q�mB� |���w:h�~���tun�q���rvt<h�����rC��xs��rvn�rvqb~�qst

o!Î
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tuxs«���qsm��sqst(��q:wv�10�q�m�t*«���q7~�� ��m,����n�wlwyru����o�q�rg|���wv����rL������m?qÒ¡£qs�Dh�~�q<h���tun�wynp�±´�f:n�m�tvn�~­��n�m�����r±i
�,|�wyn���m�h�qsru�,q¢wvw�|�m�w(��q���n�tv��rvn��Dn�m�qsr���m·tvx�h}|�rv|�wyq���rCh�|�ruwvn��s��~�n�q�r�tvq7wvrv����o�qWruxsh}|�ruwyn�q7�}|�m�t
h�~���tvn�qs��rutlru¿sº�~�qst�´n^£n�tuqs��~�qs�Dqsm�w�«���q�~�«���qst±iR��m�qst*�X� qsm�wyruq<qs~�~�q�t©tu��m�w*tvx�~�q���wyn���m�m�x�qstL|���������rvt
��qL~���|�h�h�ruqsm�wyn�tvty|�º�q���|�~���rvtÅ~�|C�s|�ry|��¢wyx�rvn�tv|�wyn���mb������m®tuxsh}|�rv|�wyq���rNq�tuw�n�m��s���Dh�~�¿�wyq©q�wN����m���q�r½i
ru��m�xsq�´n:�m�ª}m���m�����tLtv��h�h���tu��m�tg«���q7~�� qstuh}|��sq:�X��{�¶�h���wy{�¿�tvq�t(m���q�tuwgh}|�tg|�tvtvq��7rvn���{�q®¥ �DÔs�Dq
q�m !u����|�m�wltu��r©~¯|<o�|�~�q���r

F
¨Nq¢wl«���q(~¯|7��npÕD�s��~pwyxg��q(�sq�wuwyq(|�h�h�rv����{�qCq�tuwl��qgwyrv����o�q�rl~�q*¹���m

wR¶�h�qe��qe�D��wvn���ts´

� ��Á!�|T � < q�ru����ru��|�m��sq�t(��qstg��n�¸�xsruqsm�wyq�tC��~¯|�tutvq�t(����{�¶�h���wy{�¿�tvqst

H1,5 H2,5 H3,5� |�w�| ^£q¢w < d Æ o < d Æ o < d Æ�o
^£f(iÑtuwyn��,q È£´lS8c0S È£´lS8c�� È£´lS8c8T È£´lS8S8k È£´lS8S8T È�´bS8S � È�´lk���È È�´�È?o!Î È�´�È�ÎAQ
^£fgiRq�wvn��Dq È£´ � c�� È£´lc�È � È£´Ek0S�� È£´Ek � È È£´lc��8k È�´bS�� � È�´�È	T8T È�´�È	T � È�´�È	T �

^£f(iÑ~�����|�wvn���m È£´ET8kAS È£´bQno(c È£´bQ	Spo È£´bQ�k � È£´bQno�Î È�´�Q8Q�È È�´ o!Î8k È�´�È��8S È�´�È	T0S
^£f(iÑtvh�q�|�0�qsr È£´ET��8k È£´bQ�È�� È£´bQ�T � È£´bQ�Î*Q È£´Ð� � Q È�´��8c�È È�´ oNc?o È�´�È � � È�´�È8c	T

� q¢o�|�m�w(��q�wvwvq��s��m�t½w�|�wy|�wyn���mX�£m�����tgm�����t(tu���D�,q�t*��rvn�qsm�wyx�t�o�qsrutC��m�qe|���wyruq7�,x¢wy{�����q7��q
��~¯|�tutvn�ª���|�wvn���mX��qsm'|�h�h�rvq�m}|�m�w��sq¢wvwyq¬����n�t<~�qst<tuxsh}|�rv|�wyq���rvt���q4��xs¹���w�q¢w���q¬ª}mÏtvn��¬��~pw�|�m�xÒi
�Dqsm�w����s���D�,q7��xs�srun�w(�4~¯|4tuqs��wvn���m Î£´ÐÎ£´

���)( � ��
'%
� � %
� ���%-)*�&
������% . �+& �
��qstlq¢¡£h�x�rvn��,q�m�wy|�wyn���m�t©��m�w*x�wvx:rux�|�~�n�tvx�qstltv��rl~�qstl����m�m�xsqst � /1$&+W� ¥ {�q���rvqC��q:ª}m�¨¾��������r½i

h���t�=?>*@�BlD*FAG H�D	D;J?K*L >A@5>ADNMPO�tuqs~���m�~�qCh�rv��wy���s��~�q(��~¯|�tutvn�«���q<�8X
70%

��qstLq¢¡£qs�Dh�~�q�t�tvq�ruo�qsm�w
q�mB|�h�h�rvq�m�wvn�tuty|�º�q�q¢w

30%
tu��m�w(~¯|�n�tvtvx�t*h�����rg~�q<wyq�tuws´

zLq�h�ru��wy���s��~�qNm�����t ����m�m�q�h�����r�~­�Ð|�h�h�rvq�m�wvn�tuty|�º�q
427

qÒ¡�q��,h�~�qstÓh���tvnpwynp��tX�s��m�wvrvq
1 763 488m�x�º�|�wvn���ts´�zLq:����r½w���x�tvx�«���n�~�n�¹�rvqCq¢¡£n�t½wyq7��q:h}|�ruwL~¯|em}|�wy��rvq<�DÔs�Dq:���?h�rv��¹�~�¿s�Dq:�,|�n�tl|���tutvn

�D��|���tuq¬��qWm���wyruqb���£�}|�º�qb��q�t:qÒ¡�q��,h�~�qst:«���n�ruqsh�ruxstvq�m�wyqsm�we��q�t:tvx�«���qsm���qst�´ � |�m�t<��qb�s|�ts�
~�q<m����¬¹�rvq<�X� q¢¡£q��,h�~�qst*m�x�º�|�wvn���t*|���º��,q�m�wyqsm�wg��q7�,|�m�n�¿sruq:«��}|���rv|�wyn�«���q�|�o�qs��~�|Ww�|�n�~�~�qC���
wvq¢¡�wyq,¥ ~�n�m�xs|�n�ruq:tuqs��~�qs�Dqsm�w(tvn�~�q�tgq¢¡£qs�Dh�~�q�tgrvqsh�rvxstuqsm�wyq�m�w<��q�tCtuxsh}|�rv|�wyq���rvty¨¢´

� STH�� HL[
kCm�q�o�qsrutvn���m ~�n�m�xs|�n�ruq:��qWc7~���ËL�¼Ä - ��r�c8c¤É�h�q�rv�Dq�wgwyrv|�n�wvqsr���qst(����m�m�xsqst(q�w(�X� ��¹�wvqsm�n�r*��qst

ru¿sº�~�qstLn�m�wy��npwyn�o�qst©�s���D�Dq:�sq�~�~�qstLh�rvxstuqsm�wyx�qst(�b~�|eª}º���rvq7Î�´ #<m���¹�tuqsr½o�q7«���q<��qst*rv¿�º�~�q�tL��m�w
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