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þ æ��Cò�îyå#ä1âTç�îzë7ö*ä�ðgæ2á�îzë
ú�ðgîzò ÷ ü ý�þ
þ æ�é ý ä1ð�ä7ï�à�ä"óyðgîzó¾î-æ2ä%ì»ç1î ø ä1ð�ä1ë7í�å#ä��+ëyá�í�á�îzë�ú�îzð�í ø ä�æ2í�ð�ä�ì*òvæ�ì*ë+å�ì
	�ì*è+ægæ2á�ì*ë
ç�â�è+æ8í�ä�ð�á�ëyõ�ì*â�õzîzðgá�í ø ò¨í�î�ç1îzë7ö*ä1ð�í ÷ ü ý	þ�þ æ�í�î û�ü ÷�ý	þ�þ æ1ï=à ø á�ç ø ìzð�ä»í ø ä1ëÜä1ö�ì*â�è+ì�í�ä�å îzë
í ø ä���
/ê2ûkígìzæ��Té�
 ø ä>ä���ä!ç¬í\î*úAå#á���ä1ðgä1ëzí5ë-èyò>ã�ä1ðgæIî*úCæ8í�ð�ä�ìzòvæ\ì*ë+åGå#á��Tä1ð�ä�ëzíIì*òvîzèyëzígæIî*ú�í9ñ�á�ëyõ
à/á�â�â�ã¾ä	æ8í�è+å#á�ä!å»ìzë+åDä�ö�ì*â�è+ì*í�ä�å�îzëDí ø ð�ä1ä�ò�ä�í�ðgá�ç1æ��0ìzç1ç�èyðfìzç�ñzïzç�î7ò�óyè#ígì�í�á�îzëDí�á�ò�ä7ï#ì*ë+åDò�ä1ò�î7ð�ñ
ð�ä�ô-èyá�ð�ä1òvä1ëzí�é

ê±ë ÷=ø ì*ó#í�ä�ð��+ï#à�ä�óyð�ä�æ2ä�ëzíIì�ãyð�á�ä1ú0ì*ë+ìzâ�ñ�æ2á�æ/îzëJí ø ä�ó ø î7ëyä�í�á�ç��9ìzç1îzè+æ8í�á�ç�ë+ì�í�èyð�ä>î*úÌí ø ä�í9ñ�á�ëyõ
æ8í�ð�è+ç�í�èyð�ä/î*ú�û�ü ÷
ý�þ
þ æ�é�
 ø ì�íAá�æ1ï7à=ä\ä�ÿyì*ò�á�ëyä\à ø ä�í ø ä1ðCí ø ä\í±ñ-á�ëyõ"æ8í�ð�è+ç¬í�èyðgä5ì*ò�îzëyõ	å#á��Tä1ð�ä1ë7í
ó ø îzëyä1òvä�æ/ì*õzðgä1ä�æ=à/á�í ø à ø ì�íIà=ä���ëyî!àÑú�ð�î7òÚó ø îzëyä�í�á�ç1æ�é

÷=ø ìzó#í�ä1ð���å#ä!æ�ç�ð�á�ã�ä�æ\í ø ä�æ�ä�ç�îzë+åGá�ò�óyâ�ä1ò�ä1ë7ígì�í�á�îzë�ò�ä�í ø îyå�î*ú�û�ü ÷�ý	þ�þ æ�� å#á�ð�ä�ç¬í�û�ü��
÷�ý	þ�þ í�ðgì*á�ëyá�ëyõ­é���á�ðgæ8í�ïzà=ä
ä�ÿ#ó+ì*ë+å>í ø ä
í ø ä1îzð�ñ�î*úTû�ü ÷�ý	þ�þ ã7ñ>óyð�ä�æ2ä1ë7í�á�ëyõ�í ø ä\ð�ä1ä�æ2í�á�òvì�í�á�îzë
ú�î7ð�ò>èyâ�ì7æ/î*ú0á�ígæ5ö�ì*ð�á�î7è+æ/ô7è+ìzëzí�á�í�á�ä�æ1é�
 ø ä�ëJí ø ä�û�ü ÷�ý	þ�þ í�ðgì*á�ëyá�ëyõDægç ø ä1òvä�á�æ5å#ä1ö*ä�â�îzó¾ä!åmé���á��
ë+ì*â�â�ñzï5ã7ñhóyðgîzõzð�ä�ægæ2á�ö*ä1â�ñÜð�ä�å#è+ç1á�ëyõ$í ø ä�ì*òvîzèyëzíkî*ú���
\ê�ûÜí�ðgì*á�ëyá�ëyõ4åyì�ígìÞã7ñ ø ì*â�ú�ä�ì7ç ø í�á�ò�ä7ï
à�ä«æ8í�è+å#ñÞí ø äJí�ðgì*á�ëyá�ëyõ$åyì*ígì�ð�ä�ô-èyá�ð�ä1ò�ä1ë7í�ú�îzðDû�ü ÷�ý	þ�þ æ��<à ø á�ç øhø ì�ö*äJòvìzë7ñ ú�ä1à�ä1ð%ò�îyå#ä1â
ó+ì*ðgìzò�ä�í�ä1ðgæ=í ø ì*ë«í ø ä�îzð�á�õzá�ë+ìzâ ÷ ü ý�þ
þ æ� fé

��á�ë+ì*â�â�ñzïCá�ë ÷=ø ìzó#í�ä1ð ß ï¡à�äkæ2èyò�òvì*ðgá"!1ä�îzèyð#�+ë+å#á�ëyõ7æ�î*ú\è+æ2á�ëyõ û�ü ÷�ý	þ
þ ú�î7ð"ì*è#í�î7òvì�í�á�ç
æ2ó�ä1ä�ç ø ð�ä�ç1îzõzëyá�í�á�îzë�ï+ìzë+å«îzèyð�ç�îzë7í�ð�á�ãyè#í�á�îzë+æ�á�ë«í ø á�æIí ø ä�æ2á�æ�é%$tä"ìzâ�æ2îvæ2èyõzõ7ä�æ8íIæ2î7ò�ä�å#á�ð�ä�ç�í�á�îzë+æ
ú�î7ð%ú�è#í�èyð�ä�å#ä1ö*ä1â�î7óyò�ä1ëzí�îzú�û�ü ÷�ý	þ�þ ïAä!æ2ó¾ä!ç�á�ì*â�â�ñ�á�ëÜí ø ä
ì*ð�ä�ì
î*ú	æ2ó�ä�ì&�*ä1ð�îzð%ä�ë7ö�á�ð�îzëyò�ä1ë7í
ìzåyì*ó#ígì*í�á�îzë�é
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T�U�VXWZY[U]\^U�_0`�acb�`&d"dMegfMWihkj[lgU�dm`&Y[nZU�o"hip&U�hij[WZY[akW&Vqb�dm`ir[r�o�sKb�`tj[o"Wihu_kU�j[lgWgvgrwj[W�Y[Uxb�WZnZhgo"y�U]r[fMU�Uxbzlq{
\^U]s|Yzr}j~l|`�p&U�j[W��gego"dmv�`�_u`tj[lgU�_0`tj[omb�`&dg_kWgv9U�d9VXWZYwU�`ibzlur[fMU�Uxbzlkr�Wiegh|vcV�YzWZ_Go�jzr^`Zb�WZe|r}j[omb%r[o"nZh|`&d
r�W�j[l|`tj�j[lgU]`Zb�WZe|r}j[omb^_kWgv9U�dmr�v9U�r[b�Yzo"�MU~j[lgU�r�WZegh|vgr�`ir��[b�d"Wir�U�d"a���`Zr�fMW�r[r�o"�gd"U���`Zb�b�WiYzv9o"hgn�j[W�r�WZ_kU
b�Wir�j�VXegh|b�j[o"WZhq{�r�e|b�lu`Zr�d"o"�&U�d"o"lgW9WgvM������_0`tj[lgU�_u`tj[omb�`&d�_uW9v9U�d�YzU��iego"YzU�r�`�v9U�s|hgo�j[o"WZh0W&VMj[lgU�o"hgfge9j
WZ�|r�U�Y[p�`&j[o"WZhkr�f|`Zb�U�{i`&h|v0`�_kWgv9U�d9VXWZY[_
����hkj[lgomr^bzl|`&f9j[U�Y�{i\^U]s|Y�r}j~d"W9WZ��`tj~r�Wi_kU�b�l|`&Yz`Zb�j[U�Y[omr}j[omb�r
W&Vwr�f�U�U�b�lD\]lgomb�lR\]o"d"d�lgU�d"f
niegomv9U�WZegY�bzlgWiomb�U�W&Vw`k_0`tj[lgU�_u`tj[omb�`&d�_kWgv9U�d�V�WiY�r�f�U�U�b�lq���%lgU�h�\^U
\]o"d"d�v9omr[b�e|r[r�r�Wi_kU�b�lgWZomb�U�r~W&V�r�f�U�U�b�lueghgo�jzr%b�WZ_k_kWZhgd"a�e|r�UxvkVXWZY%`Zb�WZe|r}j[omb�_kWgv9U�d"o"hgnK{�d"U�`Zv9o"hgn�j[W
j[lgU�hgU�U�v�W&V�f|`ZYz`&_kU�j[U�Y~j�a�o"hgnM�
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® f�U�U�b�l¯omr�fgY[Wgv9e|b�U�vRj[lgY[WZegnZl;b�WZ_kfgd"U�°Rb�W�WiYzv9o"h|`tj[o"WZh±`&_kWihgn�`ZY�j[omb�egdm`tj[WZY�r�o"h²WZegY�p&Wgb�`&d�j[Yz`Zb�j
r�e|b�l2`Zr�p&W9b�`&dwb�WZYzvgr�{�³}`x\´��WZhgU�r�{�j[WZhgnZegU�{qd"o"f|r�{�U�jzbZ�0��d�j[lgWiegnZl;j[lgU�v9o"_kU�h|r�o"WZh|r�{�r�l|`ZfMU�r�`&h|v
v9a�h|`&_kombR�MU�l|`xp�o"WZYzr0W&V�j[lgUµ`ZY�j[omb�egdm`tj[WZY�rkpt`&Y[a6V�Y[Wi_¶WZhgU¯f�U�Yzr�WZhJj[W·`ZhgW&j[lgU�Y�{^j[lgU�aS_uWxp&U¯o"h
\^U�d"d�b�W�WiYzv9o"h|`tj[U�v
\^`xa�r�{MniWxp&U�YzhgU�v
��a�j[lgUcdm`x\�r�W&V�fgl�a�r�omb�r�����r�`0Y[U�r[egd�j�{�r�fMU�U�bzlRU�°9lgo"�go�jzr�j[lgU
V�Wid"d"Wx\]o"hgn�bzl|`ZYz`Zb�j[U�Yzomr}j[omb�r�¸

¹�º�»z¼t½�® fMU�Uxbzlµomr�`�j[o"_kU�¾¿p�`ZY[a�o"hgnDr�o"nih|`&dÀ���´r�f�U�U�b�lµ_kWgv9U�d�_�e|r}j#v9U�r[b�Y[o"��U#j[lgUcj[U�_kf�WZYz`Zd���U�¾
l|`xp�o"WZY]W&V�j[lgU�`Zb�Wie|r}j[omb�r��

¹�º�»z¼�¼t½�® f�U�U�b�lDomr]hgW&j�_uU�_kWZY[a�d"U�r[r���Á~`Zbzl�r[fMU�Uxbzl�r�Wiegh|vDomr]fgY[Wgv9e|b�Uxv��iaD`kr�U���egU�h|b�U�WZV�\^U�d"d�¾
��hgW�\]h�_kWxp&U�_kU�hZjzr�W&V�`&Y�j[omb�egdm`tj[WiYzr�����r�fMU�U�bzl�_kWgv9U�dZj[l�e|r�l|`Zr�j[W�b�`&f9j[egYzU�j[lgU]r�Ux�iegU�hij[om`&d
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Ò�Ó�ÔzÕ�ÕxÕ�Ö�× Í�ÆuØkÊxÏzÐ|Æ&ÅgÙmÏ�Æ&ÚqÍ�Û9Í}Ç[Ê�Ø
ÜKËZÈgÉ�Í�Î�Ê�Ê�Ï�Ð�ÎgÉ[ËgÝ9È|Ï�Ç[Ù"ËiÅRÍ�Û9Í}Ç[Ê�ØÞÏ�Æ&ÅgÅgË&Ç�Ï�Ð|Æ&ÅgßZÊ#Æ&àgÉ[ÈgÎ9Ç[Ú"Û
ÌXÉ[ËZØ8ËZÅgÊ�Ï�ËZÅ9á|ßZÈgÉzÆ&Ç[Ù"ËZÅkÇ[Ë�Æ&ÅgË&Ç[ÐgÊ�ÉxÜZÉ[Ê�Í[ÈgÚ�Ç[Ù"Ågß#Ù"Å�Æ¯â[ãiÈ|ÆiÍ�Ù�äåÍ}ÇzÆtÇ[Ù"ËiÅ|Æ&É[Û9æ�Í�Î�Ê�Ê�Ï�ÐuÍ�Ù"ßZÅ|Æ&Ú�ÆtÇ
Ù"ÅiÇ[Ê�É[çtÆ&ÚmÍ~è]ÐgÊ�ÅuÙ�ÇzÍ^Æ&É�Ç[ÙmÏ�ÈgÚmÆtÇ[ËZÉzÍwÍ�ÇzÆ�ÛkÆtÇ~É[Ê�ÚmÆtÇ[Ù"ç&Ê�Ú"ÛcÍ}ÇzÆZàgÚ"Ê�Î�ËiÍ�Ù�Ç[Ù"ËZÅ|Í~Ý9ÈgÉ[Ù"Ågß#Ç[ÐgÊ�Ï�ËZÈgÉzÍ�Ê]ËZÌ
Ç[ÐgÊ#Í�Î�Ê�Ê�Ï�ÐqÑ

Ò�Ó�ÔzÕêéµÖ�ë Ù"Å|Ï�Ê%Ç[ÐgÊ�Æ&É[Ç[ÙmÏ�ÈgÚmÆtÇ[ËZÉzÍwØkËxç&Ê�Í�ØkË9Ë&Ç[ÐgÚ"Û�Ý9ÈgÉ[Ù"Ågß�Ç[ÐgÊ�ÎgÉ[ËgÝ9È|Ï�Ç[Ù"ËZÅkË&Ì�Í�Î�Ê�Ê�Ï�ÐqÜZÍ�È|Ï�Ï�Ê�Í[Í�Ù"ç&Ê
ÆiÏ�ËZÈ|Í}Ç[ÙmÏ�ÍzÆ&ØkÎgÚ"Ê�Í]ÆZÉ[Ê�ÐgÙ"ßZÐgÚ"Û�Ï�ËZÉzÉ[Ê�ÚmÆtÇ[Ê�Ý�Ü9Æ&Å|ÝDÇ[ÐgÊ�É[Ê�ÙmÍ�Ø�È|Ï�Ð
ÉzÊ�Ý9ÈgÅ|ÝgÆ&Å|Ï�Û�Ë�ç&Ê�ÉzÆ&Ú"ÚÀÑ~ì%ÐgÙmÍ
Í[ÈgßZßZÊ�Í}ÇzÍ^Ç[Ð|Æ&Ç�ÆcØkËZÉzÊ�Í�È|Ï�Ï�Ù"Å|Ï�Ç]ÉzÊ�ÎgÉ[Ê�Í�Ê�ÅZÇzÆtÇ[Ù"ËZÅ�Ë&Ì�Ç[ÐgÊ�ÉzÆxèíÍ�Î�Ê�Ê�Ï�ÐDÍ�Ù"ßZÅ|Æ&Ú�ÙmÍ]ÎMËiÍzÍ�Ù"àgÚ"ÊiÑ

Ò�Ó�Ô[é±Ö ì]ÐgÊ�É[Ê�Æ&Ú"Ù"îxÆtÇ[Ù"ËZÅ�Ë&Ì�Ç[ÐgÊ�ÍzÆ&ØkÊ�Í�Î�Ê�Ê�Ï�ÐDÍ�ËZÈgÅ|ÝDçtÆ&É[Ù"Ê�Í~ÌXÉ[ËZØ*Î�Ê�ÉzÍ�ËiÅ0Ç[ËuÎMÊ�É�Í�ËZÅqÜ9Æ&Å|Ý�Ì�ÉzËZØ
Ç[Ù"ØuÊ�Ç[ËuÇ[Ù"ØkÊ�Ê�ç&Ê�Å�è]Ù�Ç[ÐRÇ[ÐgÊ#ÍzÆ&ØkÊ�Î�Ê�ÉzÍ�ËiÅqÑ^ì]ÐiÈ|Í�ÆuÍ�Î�Ê�Ê�Ï�Ð�ØkËgÝ9Ê�ÚqØ#È|Í}Ç�Æ&Ú"Ú"ËxèïÌ�ËiÉ�Í�È|Ï�Ð
çtÆ&É[ÙmÆZàgÙ"Ú"Ù�Ç[Ù"Ê�Í�Ñ

ð�ñ�ð ò�ó�ôzówõ�ö�÷zø�ùúø�û²ü|ùcýcþ�öGò�ý�ówó�õ�ÿ ò�ý � õ�ó � ù�� ò�ý�ówówõ�ÿ�� ø��có�ô

� Ê�Í�ÙmÝ9ÊxÍ�ÆZÏ�Ï�ËZÈgÅZÇ[Ù"Ågß¯ÌXËZÉ�Ç[ÐgÊ�Ì�ËZÉzßZËZÙ"ÅgßµÍ�ÎMÊ�Ê�ÏzÐ·Ï�Ð|Æ&ÉzÆZÏ�Ç[Ê�É[ÙmÍ}Ç[ÙmÏ�Í�Ü�Ç[ÐgÊ�Ï�ÐgËZÙmÏ�Ê�Ë&Ì�ÆZÏ�ËiÈ|Í}Ç[ÙmÏuÉzÊ�ÎgÉ[Ê�ä
Í�Ê�ÅiÇzÆtÇ[Ù"ËZÅSÆ&Å|Ý6ØkËgÝ9Ê�Ú"Ù"Ågß¯ØkÊ�Ç[ÐgËgÝ9ËZÚ"ËZßiÛµÝ9Ê�ÎMÊ�Å|ÝgÍ�ÚmÆZÉ[ßZÊ�Ú"Û±ËZÅ2Ç[ÐgÊ�É[Ê�Ï�ËißZÅgÙ�Ç[Ù"ËZÅ²Î|ÆZÉzÆZÝ9Ù"ßZØ
Ñ × Í
Ë&Ì�ÝgÆtÇ[ÊiÜgÆ&È9Ç[ËZØ0ÆtÇ[ÙmÏ�Í�Î�Ê�Ê�Ï�Ð0É[ÊxÏ�ËZßZÅgÙ�Ç[Ù"ËZÅ�� ×�ë
	�� Ð|ÆiÍ%àMÊ�Ê�Å�àMÊ�Í�Ç^ÇzÆiÏ�
�Ú"Ê�Ý�Ù"Å�Ç[ÐgÊ�ÌXÉzÆ&ØkÊ�è^ËZÉ�
uÎgÉ[Ë&ä
ç�ÙmÝ9Ê�Ý�àiÛuÍ}ÇzÆ&Ç[ÙmÍ}Ç[ÙmÏ�Æ&Ú�Î|ÆtÇ�Ç[Ê�É[Å�É[Ê�Ï�ËZßZÅgÙ�Ç[Ù"ËZÅ�� ë�� ä�� � Ñ
�åÅ0Ç[ÐgÊ�Ì�ËZÚ"Ú"Ë�è]Ù"ÅgßKÜ�è^Ê�è]Ù"Ú"Ú�Ý9ÊxÍ[Ï�É[Ù"à�Ê�ËiÅgÚ"ÛcÇ[ÐgÊ
ØkËiÍ�Ç�Ï�ËZØkØkËiÅ�ÆZÏ�ËZÈ|Í}Ç[ÙmÏ�É[Ê�ÎgÉzÊ�Í�Ê�ÅiÇzÆtÇ[Ù"ËZÅ�Æ&Å|ÝDØuË9Ý9Ê�Ú"Ù"Ågß�Ç[Ê�ÏzÐgÅgÙmã�ÈgÊ�È|Í[Ê�ÝDÙ"ÅDÇ[ÐgÙmÍ�Î|Æ&ÉzÆZÝ9Ù"ßZØRÑ
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ë Î�Ê�Ï�Ç[ÉzÆ&Ú�ÉzÊ�ÎgÉ[Ê�Í�Ê�ÅZÇzÆtÇ[Ù"ËZÅ|Í�Ð|Æxç&Êuà�Ê�Ê�ÅµÌXËZÈgÅ|Ý±Ç[Ë
àMÊuÆiÝ9Ê�ãiÈ|Æ&Ç[ÊcÌ�ËZÉ�Í�ÎMÊ�Ê�ÏzÐqÑ0�åÅ±ÎgÉzÆiÏ�Ç[ÙmÏ�ÊiÜqÍ[ÐgËZÉ�Ç�ä
Ç[Ê�É[ØHÍ�Î�Ê�Ï�Ç[ÉzÆZÚ�Æ&Å|Æ&Ú"Û9Í�ÙmÍ�ÙmÍ�È|Í�È|Æ&Ú"Ú"ÛRÆZÎgÎgÚ"Ù"Ê�Ý¯Ëxç&Ê�É�Æ0è]Ù"Å|Ý9Ë�è Ë&Ì21 Ä+3
4iÄ ØuÍ%Ë&Ì�Í[ÎMÊ�ÊxÏzÐ�� ë�� ä������ � ÆtÇ
Æ&à�ËZÈ9Ç�Ê�ç&Ê�É[Û Ã�Ä ØuÍ'� ë�� ä�� � Ñ9ì%ÐgÊ�Í�ÎMÊxÏ�Ç[É[ÈgØ5�XÊ�Åiç&Ê�Ú"ËiÎMÊ � ÙmÍ^Ç[ÐgÊ�Å�Ê�Å|Ï�ËgÝ9Ê�Ý0Í�È|Ï�Ï�Ù"Å|Ï�Ç[Ú"ÛkàiÛ�Æ�ç&ÊxÏ�Ç[ËZÉ
Ë&Ì}Ü~Í[ÆxÛZÜ Ã 1¯Ï�Ê�Î|Í�Ç[ÉzÆ&Ú%Ï�Ë9Ê760Ï�Ù"Ê�ÅZÇzÍ98;:<1!=>� ë�� ä?�?� � ÑA@�ÈgÊ�Ç[Ë±Ç[ÐgÊ�á|Å|Ý9Ù"ÅgßiÍkÌXÉ[ËZØ Î|Í[Û�Ï�ÐgËiÆZÏ�ËiÈ|Í}Ç[ÙmÏ�Æ&Ú
Í}Ç[È|Ý9Ù"Ê�Í�è�ÐgÙmÏzÐ;Í�ÐgË�èBÇ[Ð|ÆtÇ�ÐiÈgØ0Æ&Å|Í�Ý9ËDÅgË&Ç�ÎMÊ�ÉzÏ�Ê�Ù"ç&Ê�Ì�É[Ê�ã�ÈgÊ�Å|Ï�Ù"ÊxÍ�ßiÉ[Ê�ÆtÇ[Ê�É�Ç[Ð|Æ&Å Ã 
CB�î#Ù"Å;Æ�Ú"Ù"Å9ä
Ê�Æ&É�Í[Ï�ÆZÚ"Ê�àgÈ9Ç�Ù"Å|Í}Ç[ÊxÆZÝ¯Ù"ÅµÆ�Ú"ËZß�Æ&É[Ù�Ç[ÐgØkÙmÏ�Í[Ï�ÆZÚ"ÊiÜ|Ç[ÐgÊkÏ�Ê�Î|Í}Ç[ÉzÆ&Ú�Ï�Ë9Ê760Ï�Ù"Ê�ÅZÇzÍ�Æ&É[Ê#ØkËZÉ[Ê#Ï�ËZØkØkËiÅgÚ"Û
Ê7D9ÎgÉ[Ê�Í[Í[Ê�Ý
ÆZÍ�ØkÊ�Ú�ä¿Ì�É[Ê�ã�ÈgÊ�Å|Ï�ÛE8 F>1G=wÏ�Ê�Î|Í}Ç[ÉzÆ&Ú�Ï�Ë�ÊH60Ï�Ù"Ê�ÅiÇzÍI�KJML �)�N� ËZÉ�Î�Ê�ÉzÏ�Ê�Î9Ç[È|Æ&Ú�Ú"Ù"ÅgÊxÆ&É�ÎgÉzÊ�Ý9ÙmÏ�ä
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¸ �9�v�­�3�X¢���¢	ªt��������«µ¥Z¿�£+¤R¥�¦�§Â§Ã�H�?�S���X¸ ´mªX¢��� ³�������mªt�­�3�X¢���¢8ªX��������«µ¥Z¿­¥�¤"¦�§Â§Ã�­¶m������«³�����
¸ �������� '�X¯��v«Xº¬ '�����9¢���®Y�\ µ���Â£½���:�����X�ÂÄ'¾&Åm¾�ÆX¾

Ç�È¨ÉRÊ�Ë�Ì�ÍXÎ+Ï¡Ð�Ë�Î

Ñ ���K�8ªt¸ �Ò´�¢������� '¶�¢8�.�O�X¢±��¢8ªX��������«�¥�¤L¦�§¨§Ó�dªX�U���JÔÒÀ'´Y�9¢8��¸ �9�X��¿_�?��¢8�9´Y�\ª����� �²S�Õ����Öm�t�0��¢	ªt��������«
 �ª��8ªX�����8�9×RØÙ�X��¯�ºX°0£+ÚÓ�X��¯�ºX°0£_Æ �X��¯�ºX°Ò£_Æ�Û�Ü'°.ªt�m Ý£_Æ:Û½Þ�¾¬¤Lª��8ªv�����JØÙ�?�J¶m���� |���¨®Y�'�t�8����¢	ªt´yªt¯�¯
¸ �� '�9¯?�9¾ Ñ ���R¸¬ª�À'��¸J¶�¸ß�½¶�¸J®_�9¢H�X�.¸ �ÕÀ+��¶�¢�����àL���Ã�\ªX�8�{���8ªt���á '�9�m���Õ��ºµ�?�SªX¯?���³�!ªX¢����� ��3¢��v¸â�X���
���¬Å½ÜJ���Ó´Y�!²Z��¢8�­�t�.��²���¾
£½��¸ ��¯?ªX¢�¯�ºX°Ò�����Ã��ªX¸ �{£+¤R¥�¦�§Â§ã��¢8ªX��������«»´�¢������� '¶�¢����t��ÔÒÀ'´_�9¢���¸ �9�v�<¿J�?�<¢��9´_��ª����� ä²S�Õ���

������Öm�t�" �ª��8ªv�����8�9¾D¿���ªX � '�Õ�����X��°+²���ªt¯?���á��¢8ªt���{£+¤R¥�¦L§Â§Ó�Z²H�Õ���¬�����L��¸¬ªt¯�¯���¢K �ª��8ªX���9�8�9×.åp�X��¯�ºX°
¥æ�X��¯�ºX°�ªt�m �¤ç�X��¯�ºX¾ Ñ �������µ¯?ª������9¢�£+¤R¥�¦�§Â§Ã� ªX¢��µ�X��¯�º�®_�'�t�8����¢8ªX´�´Y�� �²S�Õ���������{��¢	ªt��������«
 �ª��8ª¨¶��m '�9¢ ����¶m 'ºy������ªv�8�Ý�9ªX���|èéªt�m ëê_ìtí0²H�Õ���� �ªt�8ªX������Ø�î�¶m������«Â����¢��9�µå�ï �Õ���9¢8ªt�����X�m�9¾Ã¿��
�?�J�3�X¶��m Ý���mªt�����|¸ �v¢��¬ð Ñ"ñ å�ï ��º'��¯����<ªt¢������9�� '�� ÝªX�R�����{¸ �� '�9¯?�RªX¯�¢���ªX 'ºy���v�v�t�9¢�«v��ª��3���9¢
®_�+�X�8����¢8ªt´�´�����«�¾

Ç�ò�ÉJóµÎ+ô!Ðdõ4ö ÷�ødÏúù{û3ô\Í½Ð�ô\ô�ûOÌUø

Ñ ���³¢��\���X«X���Õ�����X�|ªX�9�9¶�¢8ªX�������H�t��ªX¯�¯K¥�¤"¦�§Â§Ã�Jªt�m y£+¤á¥�¦L§Â§Ã�á��¢8ªt������ »ªX®Y�!�t�³ªt¢��³�����!²S�»���
ü ��«X¶�¢���Ä+¾&Åm¾�¿��|ªv � '�Õ�����X��° Ñ ªt®�¯���Ä+¾&Å¬´�¢8�����9�v�8�H�����³¸¬�' '��¯.���X¸¬´�¯���À+�Õ�����\�9°����Â���9¢8¸¬�H�X�0�����<���t�8ªt¯
�v¶�¸<®_�9¢H�t�KýLªt¶m�8���?ªt�m�9°'�t�Òªt¯�¯U����� ¥�¤L¦L§Â§Ã��¾
Ø"�·�����|¸ �� '�9¯����v¸ ´�¯���À'�Õ��ºë '�\��¢���ªX�����9°K�����yªX�9��¶�¢8ªv��º��v¢·¢8�����X¯�¶'�����X�þ´_�\²��9¢·�t�J¦�§¨§Ó�µ�?�

���X¸¬´�¢��X¸ �?���\ ±¾ Ñ ���?�¡¸¬ª\ºR®_�S�9ªt¶m���� <®vº<¯���¸ �Õ����  ªt¸¬�X¶��X�0�t����¢8ªt��������«R �ª��8ª�°t�X¢¡®vº��mªt¢8 +Á�¯���¸ �Õ������«
�������v¶�¸<®Y�9¢D�t��¸ �ÕÀ+��¶�¢����d���R��ªX�	�R���8ªt���Z '�9�m���Õ��ºX¾ Ñ ���K���U���:���?�D��¯���ªX¢�¯�º��v®m���9¢��t�� L��� Ñ ªt®�¯��­Ä+¾&Å�ªt�m 
ü ��«X¶�¢��<Ä+¾&Å�×¡ïë���9�µ�����R¸ �� '�9¯±���X¸ ´�¯���À'�Õ��º|èO¸ ��ªX��¶�¢��� ·���µ���9¢�¸¬���X�������á�v¶�¸<®_�9¢H�t�0ýLªt¶m�����?ªt�m��î
�?��¢��� '¶m�9�� ±°½������¢������X«v���Õ�����X��ªX����¶�¢8ªX��º³ '¢��v´m�9¾ Ñ ����¢����9�X«X���Õ�����X��´Y�9¢��3�X¢�¸�ªt�m���H�X�.ªt¯�¯.¥�¤L¦L§Â§Ó�
²S�Õ���y '�Õ�U�9¢��9�v���v¶�¸<®Y�9¢R�t�K¸ �ÕÀ+��¶�¢������OªX¯�¯?���t�ä²S�����¨������º¨ªt¢��<´�¢������9�X���� Â²S�Õ���|�O�9²��9¢"���mªt�pÆ ` Ä
¸ ���½¶'�����³�t�S��¢	ªt��������«y��´_�9���	�þèé �ª��8ªX������£_Æ�Û�Üvî	¾Â¿����9�X�X��¢8ªv����°¡�����{¢����9�X«X���Õ�����X��´Y�9¢��3�X¢�¸�ªt�m���¬�X�
�����µÜtÚ�Á�����¢��\ªt¸ÿ£+¤á¥�¦L§Â§Ã�R��¢8ªt�����\ »²S�Õ��� ¥�¿�Á�£�ý Ñ £vÁ�§äÆ a Á���Æ\Ü � �X¢³¥Z¿�Á�£�ý Ñ £vÁ�§ÓÅ½Ü\Á�� a Þ·¶m������«
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SITEU"V WYX�Z [�\F]�S_^a`C\-b8cedHU"W�f5g�hji/Tec3klk�maT"n�kompnrqKs-tvuwuYkYx�fyT�mpn'W3z|{-m x~}�z�m �CW�f
WEn�x
z�T�x�T�k!W~x�k5Ten�z���T'f�m g�c3kHnec"djU"W�f�k5g�h8d�m ��x~cEf1W�kN�"W�f?k�x�T3x�W

�Muo^ ��S_���/��` S_�+]-^�b5^�b�i�s?]+S�]$`C��S
������`RS�]+SN� � �R� ��� ���~��� ���~���

� ���R� �3�R� ���R� ���R� �����
� �E� Q � Q�� ���E� ��� � ��� �
� �R�E� ���3� � � � �E� P ��� �
� Q�� � P � Q �3�e�E� �3� Q"Q �E�"� Q
�3� �3��� P ����� � �3�E� � ���e��� ���3� �
� � �'��� P �"���E� � �'��� �RQ�� � �"�"�E�
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•

•

• • •

•

•
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•
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•
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•

•

•

•
• •

Total Duration of Training Utterances (minutes)

%
 W

or
d 

Er
ro

r

2.1 4.6 8.3 17.0 59.0 105.0 197.0 374.0

8

10

12

14

16

18

20

22

24

8

10

12

14

16

18

20

22

24

M=1

M=2

M=4

M=8

M=16
M=32

M=16, n=128

M=32, n=64

(S1-4)(S1-2)(S1)(S0)(A)(B)(C)(D)

CDHMM               
20-stream SDCHMM 
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T�m¤n�mpn�¡MzRT3x!T¥f1W3¦�c�m&f1W3z
hygEf8q�svtvuwu§x7f
T�m¤n�mpn�¡wTen�zoz�m&f1W3¨~xN`Cs8qKtvuwu§x�fyT�mpn�m¤n3¡_©�u«ª¬�od�m ��­
x�c�f1W3kvTen'z®n£ª§�Yk3c�U�k~��T'¨3WYi/Tec3klk�m,Ten���f
g�x�g�x
¯"�"W�kN�"W�fIk�x�f1W'Ted�°
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³!´�µ¢¶�·�¸!µ'¹~³YºR»H¼8½D¾�¾¿³!¸7À�·�Á�·�Á�Â®À�Ã�ÂEÄ"¸!·¤³!´�ÅÆ¶�Ä�µ�ÇNÁ�Ä�³jÇ�³�À�¸l³D³!ÄoÈyÀ�Ã�Ã�Çl·�ÂEÁ�·¤É�¹3ÀEÁE³!Ã�Ê�Ë�ÁE³!·�Ã�³!´�µ�¸!µÌ·>Ç
Ã�µ�Ç!Çv³!´�À�Á ²�Í,Î Å�·�ÁeË�³!µ�ÇNÄ�ÈF³!¸�À�·�Á�·�Á�ÂwÇlÏ�µ3µ�¹7´rÐy¶�À�³�ÀEÇlµ�³DÑ_Ò Í ¾MÄE¸!µ3Ä�Ó�µ3¸�ÔR³!´�µÕÏ�µ3¸lÈ1Ä"¸!Å¢À�Á�¹�µ�ÄEÈF³!´�µ'Çlµ
³�ÖLÄ×Çlµ�³�Ç£ÄEÈDºR»j¼L½D¾�¾®Ç3ÔK³!¸�ÀE·�Á�µ�¶ØÖv·¤³!´ÙÄEÁ�Ã�Ê ²�Í,Î Å¢·�Á"Ë�³!µ�ÇÌÄEÈ_ÇlÏ�µ3µ�¹7´IÔ/·>Ç£Ë�Á�Å¢À�³�¹7´�µ�¶ÛÚ"ÊÛÀ�Á"Ê
¼L»D½�¾Ü¾®ÇvÐ
Öv·¤³!´Y³!´�µ8Ç�À�Å�µ�Ä"¸FÇl·�Å¢Ï�Ã�µ3¸/Å�Ä�¶�µ3Ã"¹�ÄEÅ¢Ï�Ã�µ�ÝR·¤³*Ê�ÒC³!¸�À�·�Á�µ'¶jÖv·¤³!´ÕÃ�µ�Ç!Ç?³!´�À�ÁwÞ ±Rß Å�·�Á"Ë�³!µ'Ç
Ä�È?ÇlÏ�µ3µ�¹7´¢·�Áà³!´�·>Ç8Ç�³!Ë�¶�Ê Í�á ´�·>Ç$·>ÇLÀY¸!ÄEË�ÂE´�Ã�Ê¥â�ã�ä�È1Ä"Ã>¶�¸!µ�¶�Ë�¹�³!·�ÄEÁ¢·�Áà³!´�µ�À�Å�ÄEË�Á"³LÄ�È�³!¸7À�·�Á�·�Á�ÂÌ¶�À�³�À
È1Ä"¸DºR»j¼L½�¾Ü¾®Ç Ívá ´�µY¸!µ�ÇlË�Ã¤³NÇl´�ÄEË�Ã>¶ÜÚ+µjÀ�³l³!¸!·�Ú�Ë�³!µ�¶®³!Ä�³!´�µYÈ1µ3ÖLµ3¸-Å¢Ä�¶�µ�Ã�Ï�À�¸�À�Å�µ3³!µ3¸�Ç�Ð
Å�·¤ÝR³!Ë�¸!µ
ÖLµ3·�ÂE´E³�Ç�Ô$åDÀ�Ë�Ç!Ç!·>À�ÁæÅ¢µ�À�Á�Ç3ÔKÀ�Á�¶ØÓ�À�¸!·>À�Á�¹3µ�Ç�Ò_Ä�ÈNºR»j¼L½�¾�¾MÇÕç ³!´�µw¸�À�³!·�Ä"ÇjÄEÈ5³!´�µwÁ"Ë�ÅÕÚ+µ3¸ÌÄEÈ
Å�Ä�¶�µ3Ã�Ï�À�¸�À�Å�µ3³!µ3¸�Ç5·�Á�³!´�µÕ³�ÖLÄ®ºR»H¼8½D¾�¾MÇ�³!Ä¢³!´�À�³�·�Á�³!´�µ3·�¸DÏ�À�¸!µ�ÁE³Y¼L»D½D¾�¾MÇ�ÀE¸!µàÞEè�Þ3é�Ð1È
ÄE¸
¼$ê�ä�º�å á º"äl¾×Þ3ë�ä(ÁIÞ'â ² ÒKÀ�Á�¶×ÞEè Î ëMÐ1È1ÄE¸D¼Lê(ä�º�å á º"ä�¾ Î â'ä(Á�ë�é�Ò Í

ì Ë�¸!³!´�µ3¸!Å�ÄE¸�µ"Ô'À"Ç�³!´�µ8À�Å�ÄEË�Á"³�Ä�È�³!¸�À�·�Á�·�Á�ÂD¶�À�³�À_·>Ç?¸�µ�¶�Ë�¹�µ�¶�Ô�³!´�µ$Ï�µ3¸lÈ
ÄE¸!Å¢ÀEÁ�¹�µKÄ�È+ºR»j¼L½D¾�¾®Ç
¶�µ3ÂE¸7ÀE¶�µ�Ç�ÂE¸7ÀE¹�µ�È
Ë�Ã�Ã�Ê�Ö-´�µ3¸!µ�ÀEÇ�³!´�µàÏ�µ3¸lÈ
ÄE¸!Å¢À�Á�¹3µÌÄ�ÈN¼L»D½D¾�¾MÇ£¶�¸!Ä"Ï�ÇjÇl´�À�¸�Ï�Ã�Ê Í ì ÄE¸Õµ�Ý�À�Å�Ï�Ã�µ"Ô
Öv´�µ3Á�³!´�µrÀEÅ�ÄEË�ÁE³MÄEÈH³!¸�À�·�Á�·�Á�Âí¶�À�³�ÀÛ·>ÇoÏ�À�¸!µ�¶<¶�Ä�ÖvÁ<È1¸!Ä"Å ÎRß éØÅ�·�Á"Ë�³!µ�Ç/Ðy¶�À�³�ÀEÇ!µ�³Üº�Þ�îeé�Ò£³!Ä
Þ ß Å�·�ÁeË�³!µ�ÇFÐy¶�À�³�ÀEÇlµ�³�ïHÒH³!´�µMÖ$Ä"¸�¶Øµ3¸!¸!ÄE¸Õ¸�À�³!µ'ÇIÐ
ð�ñ$ò-Ç�ÒYÄEÈv³!´�µrÞ3ë�ä�Å�·¤Ýe³!Ë�¸�µoÀEÁ�¶ Î â'ä(Å�·¤ÝR³!Ë�¸!µ
¼L»D½�¾Ü¾®Çj·�Á�¹3¸!µ�ÀEÇlµ'Ç�Ú"Ê×À�Ã�Å¢Ä"Ç�³àÞ3ã"ãRó ÍMô Á|³!´�µ¥Ä�³!´�µ3¸j´�ÀEÁ�¶�ÔF³!´�µ¢ð<ñ�òõÄ�È8³!´�µ¥¹3ÄE¸!¸!µ�Ç!Ï+ÄEÁ�¶Rä
·�Á�Â�ºR»j¼L½�¾Ü¾®Ç�³!¸7À�·�Á�µ�¶�Ë�Çl·�Á�Â�¼$ê�ä�º�å á º"ä�¾×Þ�ë�ä(ÁIÞ'â ² À�Á�¶æ¼$ê�ä�º�å á º"äl¾ Î â�ä(Á�ë�éo¶�¸!ÄEÏ�ÇDÚ"Ê�ÄEÁ�Ã�Ê
ö â�ãRó÷Öv´�µ3ÁØ³!´�µMÀ�Å¢ÄEË�ÁE³ÌÄ�Èv³!¸7À�·�Á�·�Á�Â×¶�À�³�À�·>ÇÌÇlÃ>ÀEÇl´�µ'¶×È
¸!ÄEÅ ÎRß é�Å�·�ÁeË�³!µ�Ç�Ðy¶�À�³�À"Çlµ�³¢º�Þ�îeé�ÒD³!Ä
â Í Þ¢Å�·�Á"Ë�³!µ�ÇFÐy¶�À�³�ÀEÇlµ3³Õ»jÒ Í ïL³ÕÉ�¸�Ç�³£Çl·�ÂE´E³�ÔF³!´�·>ÇÕ¶�Ä�µ�ÇHÁ�ÄE³ÕÇlµ3µ�Å÷³!Ä®Ú�µ¢Ï�Ä"Ç!Çl·�Ú�Ã�µeè ì Ä"¸Y·�Á�Ç�³�ÀEÁ�¹�µ"Ô
Öv´�µ3ÁM³!´�µ Î â'ä�Å�·¤Ýe³!Ë�¸�µYºR»H¼8½D¾�¾MÇNÀ�¸!µD³!¸7À�·�Á�µ�¶wÖv·¤³!´|¼$ê(älº�å á º"ä�¾ Î â'ä(Á�ëEé£ÀEÁ�¶o³!´�µY¶�À�³�À"Çlµ�³-»£Ô
³!´�µ3¸!µDÀ�¸!µNÄEÁ�Ã�Ê®Þ�â�éRâ�Þ8È
¸�À�Å�µ'Ç�Ä�È?Ç!Ï+µ3µ'¹�´¢³!ÄY³!¸7À�·�Á¢³!´�µDé�Ô,ã ² ëÕåDÀEË�Ç!Çl·>À�Á�ÇLÄ�È�³!´�µDé ² Å�ÄEÁ�ÄEÏ�´�Ä"Á�µ�Ç Í
á ´�À�³v·>Ç�Ô�ÄEÁwÀ�Ó�µ3¸7À�ÂEµ"Ô"³!´�µ3¸!µ�À�¸!µ�À�Ú�ÄEË�³vÄEÁ�Ã�ÊMâEø ± ³!¸�À�·�Á�·�Á�Â�È1¸�À�Å¢µ�Ç8Ï+µ�¸LÏ�´�Ä"Á�µHÄE¸8³!´�¸!µ3µD³!¸7À�·�Á�·�Á�Â
È1¸7À�Å�µ�ÇDÏ�µ3¸YåDÀ�Ë�Ç�Çl·>À�ÁIù�ñ�Ó�µ3Á|Ö$Ä"¸�ÇlµÌ·>ÇD³!´�µÌÈyÀE¹~³�³!´�À�³ÕÇlÄEÅ�µÌÏ�´�ÄEÁ�µ'ÇHÀ�¸!µÌ¸�ÀE¸!µ"Ô�ÄE¸j¶�ÄMÁ�ÄE³Hµ3Ó�µ3Á
À�Ï�Ï�µ�À�¸$·�Á�³!´�µ�ÇlÅ¢À�Ã�Ã�³!¸�À�·�Á�·�Á�ÂÌ¶�À�³�ÀEÇlµ3³$»úÀEÇ$Çl´�Ä�ÖvÁ¢·�Áà³!´�µNÈ1¸�À�Å¢µ_¶�·>Ç�³!¸!·�Ú�Ë�³!·�Ä"Á¥Ä�Ó�µ3¸�³!´�µNÏ�´�Ä"Á�µ�Ç
·�Á ì ·�ÂEË�¸!µ ß�Í é+ÐyÀRÒ Í ì ÄE¸�µ�Ý�À�Å�Ï�Ã�µ"Ô�Ï�´�ÄEÁ�µ�Ç×ûl´�´�ü|ÀEÁ�¶ýûlÄ'Ê�ü|¶�Ä|Á�Ä�³�Ä�¹3¹�Ë�¸£·�Áþ¶�À�³�À"Çlµ�³�»£Ô�À�Á�¶
¹�ÄEÁ�Ç!ÄEÁ�À�ÁE³�ÇDÃ�·�ÿ�µæûlµ3Ã>ü�Ô8ûlÂ"ü�ÔLû��*´�ü�Ôvû!Á�Ý�ü�Ô5ûl³!´�ü�Ô�À�Á�¶ ûlË�´�üMÀE¸!µY¸7À�¸!µ Í ½_Ä�Ö$µ3Ó�µ�¸�ÔC·¤ÈLÄ"Á�µÕÃ�Ä�ÄEÿ�ÇDÀ�³
³!´�µÕÈ1¸�ÀEÅ�µÕ¶�·>Çl³!¸!·�Ú�Ë�³!·�ÄEÁ|Ä�Ó�µ3¸-³!´�µÌë�é¥ÇlË�Ú�ÇlÏ�ÀE¹3µÌåDÀEË�Ç!Çl·>À�Á�ÇNÄ�È�µ�À"¹�´�Ç�³!¸!µ�À�Å Ä�ÈK³!´�µ¢ºR»j¼L½D¾�¾®Ç
·�Á ì ·�ÂEË�¸!µ ß�Í é+Ð
Ú�Ò7ÔEÄEÁ�µvÇ!´�ÄEË�Ã>¶ÌÚ�µv¹�ÄEÁ"ÓR·�Á�¹�µ�¶Õ³!´�À�³�³!´�µ3¸!µvÀ�¸�µ8ÀEÅ�Ï�Ã�µ5µ�Ç�³!·�Å¢À�³!·�ÄEÁ�¶�À�³�ÀDÈ
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£ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � �¤ � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � �¤ � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � �
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                      Composite Report of All Significance Tests                   
                       For the Context−Independent SDCHMM Test                             

                                 Test Name                           Abbrev.
           −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−     −−−−−−−
              Matched Pair Sentence Segment (Word Error) Test          MP   
           Signed Paired Comparison (Speaker Word Accuracy) Test       SI   
             Wilcoxon Signed Rank (Speaker Word Accuracy) Test         WI   
                       McNemar (Sentence Error) Test                   MN   

|−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−|
|                  | 1stream.g2254.ci |  13stream.g256.ci   |  20stream.g128.ci   |  39stream.g32.ci   |
|−−−−−−−−−−−−−−−−−−+−−−−−−−−−−−−−−−−−−+−−−−−−−−−−−−−−−−−−−−−+−−−−−−−−−−−−−−−−−−−−−+−−−−−−−−−−−−−−−−−−−−|
| 1stream.g2254.ci |                  | MP 13stream.g256.ci | MP 20stream.g128.ci | MP 39stream.g32.ci |
|                  |                  | SI             same | SI             same | SI            same |
|                  |                  | WI             same | WI             same | WI            same |
|                  |                  | MN             same | MN             same | MN            same |
|−−−−−−−−−−−−−−−−−−+−−−−−−−−−−−−−−−−−−+−−−−−−−−−−−−−−−−−−−−−+−−−−−−−−−−−−−−−−−−−−−+−−−−−−−−−−−−−−−−−−−−|
| 13stream.g256.ci |                  |                     | MP 20stream.g128.ci | MP 39stream.g32.ci |
|                  |                  |                     | SI             same | SI            same |
|                  |                  |                     | WI             same | WI            same |
|                  |                  |                     | MN             same | MN            same |
|−−−−−−−−−−−−−−−−−−+−−−−−−−−−−−−−−−−−−+−−−−−−−−−−−−−−−−−−−−−+−−−−−−−−−−−−−−−−−−−−−+−−−−−−−−−−−−−−−−−−−−|
| 20stream.g128.ci |                  |                     |                     | MP 39stream.g32.ci |
|                  |                  |                     |                     | SI            same |
|                  |                  |                     |                     | WI            same |
|                  |                  |                     |                     | MN            same |
|−−−−−−−−−−−−−−−−−−+−−−−−−−−−−−−−−−−−−+−−−−−−−−−−−−−−−−−−−−−+−−−−−−−−−−−−−−−−−−−−−+−−−−−−−−−−−−−−−−−−−−|
| 39stream.g32.ci  |                  |                     |                     |                    |
|                  |                  |                     |                     |                    |
|                  |                  |                     |                     |                    |
|                  |                  |                     |                     |                    |
|−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−|
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              Composite Report of All Significance Tests                   
                 For the Contest−Dependent SDCHMM Test                             

                         Test Name                           Abbrev.
   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−     −−−−−−−
      Matched Pair Sentence Segment (Word Error) Test          MP   
   Signed Paired Comparison (Speaker Word Accuracy) Test       SI   
     Wilcoxon Signed Rank (Speaker Word Accuracy) Test         WI   
               McNemar (Sentence Error) Test                   MN   

|−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−|
|                   | 1stream.g76154.cd |  13stream.g128.cd   |  20stream.g64.cd   |  39stream.g16.cd   |
|−−−−−−−−−−−−−−−−−−−+−−−−−−−−−−−−−−−−−−−+−−−−−−−−−−−−−−−−−−−−−+−−−−−−−−−−−−−−−−−−−−+−−−−−−−−−−−−−−−−−−−−|
| 1stream.g76154.cd |                   | MP 13stream.g128.cd | MP 20stream.g64.cd | MP 39stream.g16.cd |
|                   |                   | SI             same | SI            same | SI            same |
|                   |                   | WI             same | WI            same | WI            same |
|                   |                   | MN             same | MN            same | MN            same |
|−−−−−−−−−−−−−−−−−−−+−−−−−−−−−−−−−−−−−−−+−−−−−−−−−−−−−−−−−−−−−+−−−−−−−−−−−−−−−−−−−−+−−−−−−−−−−−−−−−−−−−−|
| 13stream.g128.cd  |                   |                     | MP 20stream.g64.cd | MP 39stream.g16.cd |
|                   |                   |                     | SI            same | SI            same |
|                   |                   |                     | WI            same | WI            same |
|                   |                   |                     | MN            same | MN            same |
|−−−−−−−−−−−−−−−−−−−+−−−−−−−−−−−−−−−−−−−+−−−−−−−−−−−−−−−−−−−−−+−−−−−−−−−−−−−−−−−−−−+−−−−−−−−−−−−−−−−−−−−|
| 20stream.g64.cd   |                   |                     |                    | MP 39stream.g16.cd |
|                   |                   |                     |                    | SI            same |
|                   |                   |                     |                    | WI            same |
|                   |                   |                     |                    | MN            same |
|−−−−−−−−−−−−−−−−−−−+−−−−−−−−−−−−−−−−−−−+−−−−−−−−−−−−−−−−−−−−−+−−−−−−−−−−−−−−−−−−−−+−−−−−−−−−−−−−−−−−−−−|
| 39stream.g16.cd   |                   |                     |                    |                    |
|                   |                   |                     |                    |                    |
|                   |                   |                     |                    |                    |
|                   |                   |                     |                    |                    |
|−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−|
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