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ü�ý�ý å��Añ}ívä ã/áQæ�íwê5õ(ã�ïdå0à�íwê
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æ�á�ç)å6ì�ã�ï�à�êvô�ë(á�ôwíwïdà�ì ÷ ñ¥ì�í�æ/íwê5õ(ã/ï�ì ö û ü�ý�ý å	ì�í ú�û ö�ü�ý�ý å/î;ß ÷ à�æ ÷ ëwï�ãºì ÷ ã/êÛã/õ�ë(á�ç)ë�ì�ã�ä íwê
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R�S�TVUXWYS[Z\S�].^�_a`�^$b!bKcedKUgfihYjeS�bk^$WYlXS�m!fgn$S�fghYUXWY_iU$To`�bk^gpYp�m�qI`�^rhYm!Ugfs]iS�hYjeUetepuhYU
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T�Ugb!b!UvZ[m!fel�`xjz^XWx^X`�hYS�Wxmkp{hYmk`�p�¶
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]iUet7S�bXhYj�czp�jz^Xp�hYU�`�^$d7hYceWxS�hYjeS[p�Sv�gceS�fghYmk^$b
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ÄzÅ$ÆYÇeÈYÉ�Ê$Ë�Ì�Í�É�É�Î�ÏoÐ
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ê Í�É�Î�ÆYÈxÅ$Ù�ÈxÉ�ÍeÈYÉ�Ì�É�ÄXÆxÅrÆYØ!ÊXÄzÌ�ÏzÅvæ$Ésß�É�É�Ä³ËVÊXÇeÄzÜ¯ÆYÊ�ßKÉsÅgÜ7É�âgÇzÅ$ÆYÉaË�ÊXÈ
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���m���L�������9�_���������t�9���������t�¡ '��¢����:��£+¤R¥�¦�§¨§©��¢8ªt��������«¬�?�­�����8ªt®�¯��?������ ±°'²Z��«v��ª³�����9´µ�3¶�¢�������¢­���
���v�t�\������«vª����·���\²¹¸¬ªX�vº|��¢8ªt��������«» �ª��8ª¨ªt¢���¢���¼½¶���¢��� ±¾{¿��y�����?�<��À'´Y��¢���¸ �9�v��°d�����µ �ª��8ª¨¢���¼½¶���¢���Á
¸ �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�

•
• • • •

•

•

• • •

•

•
• • •

•

•
• • •

•

•

•
•

•

•

•

•
• •

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 

 em ¡�c�f1WYX�Z [�\F]�S_^a`C\�q�g�dH�ET'f
m k!g�n¢U"W�x
{KW�WEnYx~}'W£TedNg�c"n3x-g�hKx7f
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�Ç_Ä�È/³!¸�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´�·�Á¥³!´�·>Ç8Ç�³!Ë�¶�Ê Í�à ´�·>Ç$·>ÇLÀY¸!ÄEË�ÂE´�Ã�Ê¥á�â�ã�È1Ä"Ã>¶�¸!µ�¶�Ë�¹�³!·�ÄEÁ¢·�Áä³!´�µ�À�Å�ÄEË�Á"³LÄ�È�³!¸7À�·�Á�·�Á�ÂÌ¶�À�³�À
È1Ä"¸DºR»j¼L½�¾Ü¾®Ç Ívà ´�µY¸!µ�ÇlË�Ã¤³NÇl´�ÄEË�Ã>¶ÜÚ+µjÀ�³l³!¸!·�Ú�Ë�³!µ�¶®³!Ä�³!´�µYÈ1µ3ÖLµ3¸-Å¢Ä�¶�µ�Ã�Ï�À�¸�À�Å�µ3³!µ3¸�Ç�Ð
Å�·¤ÝR³!Ë�¸!µ
ÖLµ3·�ÂE´E³�Ç�Ô$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¸!µäÞEè�Þ3é�Ð1È
ÄE¸
¼$ê�ã�º�å à º"ãl¾×Þ3ë�ã(ÁIÞ'á ² ÒKÀ�Á�¶×ÞEè Î ëMÐ1È1ÄE¸D¼Lê(ã�º�å à º"ã�¾ Î á'ã(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$Ï�µ3¸lÈ
ÄE¸!Å¢ÀEÁ�¹�µKÄ�È+ºR»j¼L½D¾�¾®Ç
¶�µ3ÂE¸7ÀE¶�µ�Ç�ÂE¸7ÀE¹�µ�È
Ë�Ã�Ã�Ê�Ö-´�µ3¸!µ�ÀEÇ�³!´�µäÏ�µ3¸lÈ
ÄE¸!Å¢À�Á�¹3µÌÄ�ÈN¼L»D½D¾�¾MÇ£¶�¸!Ä"Ï�ÇjÇl´�À�¸�Ï�Ã�Ê Í ì ÄE¸Õµ�Ý�À�Å�Ï�Ã�µ"Ô
Öv´�µ3Á�³!´�µrÀEÅ�ÄEË�ÁE³MÄEÈH³!¸�À�·�Á�·�Á�Âí¶�À�³�ÀÛ·>ÇoÏ�À�¸!µ�¶<¶�Ä�ÖvÁ<È1¸!Ä"Å ÎRß éØÅ�·�Á"Ë�³!µ�Ç/Ðy¶�À�³�ÀEÇ!µ�³Üº�Þ�îeé�Ò£³!Ä
Þ ß Å�·�ÁeË�³!µ�ÇFÐy¶�À�³�ÀEÇlµ�³�ïHÒH³!´�µMÖ$Ä"¸�¶Øµ3¸!¸!ÄE¸Õ¸�À�³!µ'ÇIÐ
ð�ñ$ò-Ç�ÒYÄEÈv³!´�µrÞ3ë�ã�Å�·¤Ýe³!Ë�¸�µoÀEÁ�¶ Î á'ã(Å�·¤ÝR³!Ë�¸!µ
¼L»D½�¾Ü¾®Çj·�Á�¹3¸!µ�ÀEÇlµ'Ç�Ú"Ê×À�Ã�Å¢Ä"Ç�³äÞ3â"âRó ÍMô Á|³!´�µ¥Ä�³!´�µ3¸j´�ÀEÁ�¶�ÔF³!´�µ¢ð<ñ�òõÄ�È8³!´�µ¥¹3ÄE¸!¸!µ�Ç!Ï+ÄEÁ�¶Rã
·�Á�Â�ºR»j¼L½�¾Ü¾®Ç�³!¸7À�·�Á�µ�¶�Ë�Çl·�Á�Â�¼$ê�ã�º�å à º"ã�¾×Þ�ë�ã(ÁIÞ'á ² À�Á�¶æ¼$ê�ã�º�å à º"ãl¾ Î á�ã(Á�ë�éo¶�¸!ÄEÏ�ÇDÚ"Ê�ÄEÁ�Ã�Ê
ö á�âRó÷Öv´�µ3ÁØ³!´�µMÀ�Å¢ÄEË�ÁE³ÌÄ�Èv³!¸7À�·�Á�·�Á�Â×¶�À�³�À�·>ÇÌÇlÃ>ÀEÇl´�µ'¶×È
¸!ÄEÅ ÎRß é�Å�·�ÁeË�³!µ�Ç�Ðy¶�À�³�À"Çlµ�³¢º�Þ�îeé�ÒD³!Ä
á Í Þ¢Å�·�Á"Ë�³!µ�ÇFÐy¶�À�³�ÀEÇlµ3³Õ»jÒ Í ïL³ÕÉ�¸�Ç�³£Çl·�ÂE´E³�ÔF³!´�·>ÇÕ¶�Ä�µ�ÇHÁ�ÄE³ÕÇlµ3µ�Å÷³!Ä®Ú�µ¢Ï�Ä"Ç!Çl·�Ú�Ã�µeè ì Ä"¸Y·�Á�Ç�³�ÀEÁ�¹�µ"Ô
Öv´�µ3ÁM³!´�µ Î á'ã�Å�·¤Ýe³!Ë�¸�µYºR»H¼8½D¾�¾MÇNÀ�¸!µD³!¸7À�·�Á�µ�¶wÖv·¤³!´|¼$ê(ãlº�å à º"ã�¾ Î á'ã(Á�ëEé£ÀEÁ�¶o³!´�µY¶�À�³�À"Çlµ�³-»£Ô
³!´�µ3¸!µDÀ�¸!µNÄEÁ�Ã�Ê®Þ�á�éRá�Þ8È
¸�À�Å�µ'Ç�Ä�È?Ç!Ï+µ3µ'¹�´¢³!ÄY³!¸7À�·�Á¢³!´�µDé�Ô,â ² ëÕåDÀEË�Ç!Çl·>À�Á�ÇLÄ�È�³!´�µDé ² Å�ÄEÁ�ÄEÏ�´�Ä"Á�µ�Ç Í
à ´�À�³v·>Ç�Ô�ÄEÁwÀ�Ó�µ3¸7À�ÂEµ"Ô"³!´�µ3¸!µ�À�¸!µ�À�Ú�ÄEË�³vÄEÁ�Ã�ÊMáEø ± 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$Ä"¸�ÇlµÌ·>ÇD³!´�µÌÈyÀE¹~³�³!´�À�³ÕÇlÄEÅ�µÌÏ�´�ÄEÁ�µ'ÇHÀ�¸!µÌ¸�ÀE¸!µ"Ô�ÄE¸j¶�ÄMÁ�ÄE³Hµ3Ó�µ3Á
À�Ï�Ï�µ�À�¸�·�Áä³!´�µ�ÇlÅ¢À�Ã�Ã�³!¸�À�·�Á�·�Á�ÂÌ¶�À�³�ÀEÇlµ3³$»úÀEÇ$Çl´�Ä�ÖvÁ¢·�Áä³!´�µNÈ1¸�À�Å¢µ_¶�·>Ç�³!¸!·�Ú�Ë�³!·�Ä"Á¥Ä�Ó�µ3¸�³!´�µNÏ�´�Ä"Á�µ�Ç
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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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