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H �Ö� �èÆ�Ð�×ÉÆ�ÎÝÄ�ÃÖÊ+Ò �>�$�$�>�/�$�>�$�>�$�$�>�$�>�$�/�>�$�$�>�$�>�$�$�>�$�/�>�$�>�$�$� H�z
H � H ê Ê�ÄÇÃüïFÏ�ÄÇÃÚÊ+Ò5Ï+ÒÂÈ�� Æ�ËBÏðïûÃÚÊ+Ð¬ç �$�$�>�$�>�$�/�>�$�$�>�$�>�$�$�>�$�/�>�$�>�$�$� H�^
H � z ê Ê�ÄÇÃÚÊ+Ò �>�$�>�$�$�>�/�$�>�$�>�$�$�>�$�>�$�/�>�$�$�>�$�>�$�$�>�$�/�>�$�>�$�$� H�{
H � ^ ¾BÊU×ÉÃÖÏ+ÕS��ÕÚÏðß�Ï+ÒÂÈ��³Æ�Ï+Ð�ÒBÃÖÒBÙ �>�$�$�>�$�>�$�/�>�$�$�>�$�>�$�$�>�$�/�>�$�>�$�$� H�{
H � à ¾BÎõÆÉ×ÉÃÖÏ+Õí¾Bù@ÃÖÕÚÕÖç �$�>�/�$�>�$�>�$�$�>�$�>�$�/�>�$�$�>�$�>�$�$�>�$�/�>�$�>�$�$� H�_
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z � ÿ � ÆÉËÂÏôïûÃÖÊ+ÐÑø;� Ï+ç¬ÆÉÈj��Ð¬Ê+Ù+Ð�ÏØÁ`Á�ÃÖÒBÙ �>�$�>�$�/�>�$�$�>�$�>�$�$�>�$�/�>�$�>�$�$� z½ÿ
z �Ö� �³Ï�Ä�Æ�Ð�Ï+Õ^ÏØÒBÈ��íÏØ× �>�/�$�>�$�>�$�$�>�$�>�$�/�>�$�$�>�$�>�$�$�>�$�/�>�$�>�$�$� z �

z �Ö��� ÿ � ËÂÆ$�³Ï�ÄÇÆÉÐ¬Ï+ÕíÎBÐ�ÃÖÊ+Ð¬ÃüÄ ßvç¬×ôËBÆÉÁ�Æ �$�/�>�$�$�>�$�>�$�$�>�$�/�>�$�>�$�$� z�H
z �Ö���Ú� �íÏØ×Éö�ò8ÒÜÃÖÁ`ÎÂÕÚÆ�Á`Æ�ÒÇÄ�Ï�ÄÇÃÚÊ+Ò�ÃÚÒÜÛ��/� �$�$�>�$�>�$�$�>�$�/�>�$�>�$�$� z�^

z � H ¾BËBÊ+ÐãÄ�×�Ê+Á�ÃÚÒBÙØç�ÊØÓU�íÏ+×ÍÓäÊ+Ð�ò�ÈBÏ+ÎÝÄÇÃüïBÆ>�oÆÉËBÏðïûÃÚÊØÐ�ç �>�$�>�$�$�>�$�/�>�$�>�$�$� z��
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z � z � ÿ ò�Ð�×ôËBÃÅÄ�Æ�×HÄÇ¿BÐ�Ï+Õ³Ð¬ÆÉæ@¿BÃÖÐ�ÆÉÁ�Æ�Ò�ÄÇç8ÓäÊ+Ð�ÏØÈBÏ+ÎÝÄÇÃüïBÆ)ÀõÆÉËBÏðïûÃÖÊ+Ð�ç �/�>�$�>�$�$� ^�^
z � z �Ú� � ËÂÆ$�oò@���íÏ+×ÍÆ��@Ä�Æ�ÒBç�ÃÖÊ+ÒBç¬ö8ÃÖÁ�ÎBÕÚÆ�Á�ÆÉÒÇÄ�Ï�ÄÇÃÚÊØÒ �>�$�$�>�$�/�>�$�>�$�$� ^�_
z � z � H � ËBÆ$� ò@���íÏ+×qçãßûÒ�ÄÇÏ�� �$�>�$�>�$�/�>�$�$�>�$�>�$�$�>�$�/�>�$�>�$�$� à â
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^ � ÿ ��Ð�Ê�ÄÇÊôïBÆÉÐ¬ÀBÏ+Õ]� Æ�ËBÏðïbÃÖÊ+Ð¬ç �$�>�$�$�>�$�>�$�/�>�$�$�>�$�>�$�$�>�$�/�>�$�>�$�$� à�{

^ � ÿ � ÿ 5 ËÇß�ç¬ÎûÆ�Ï+ùuÊ+Ó2ÀûÆ�ËBÏðïûÃÚÊ+Ð¬ç � �>�$�/�>�$�$�>�$�>�$�$�>�$�/�>�$�>�$�$� à�_
^ � ÿ �Ú� 8 ÆHñ ç�ÎõÆÉÆÉ×ôËSøôÐ�Æ�ÕÚÏ'Ä�ÆÉÈ�ÈBÐ�ÃÅï¢Æ�ç �>�$�/�>�$�$�>�$�>�$�$�>�$�/�>�$�>�$�$� { â
^ � ÿ � H �éÆÉÒÂÆÉÐ�ÃÖ×ÍÀûÆ�ËBÏðïûÃÚÊ+Ð�ÈBÆ�ç�ÃÖÙ+Ò �$�>�$�/�>�$�$�>�$�>�$�$�>�$�/�>�$�>�$�$� { â

^ �Ö� � ÃÚÒBÈÂç�ÊØÓ[?�ÊU×ÉÏ+ÕÖÃ�	ÉÏ�ÄÇÃÚÊ+ÒÂç �$�>�$�$�>�$�>�$�/�>�$�$�>�$�>�$�$�>�$�/�>�$�>�$�$� { �
^ �Ö��� ÿ Ô�Á�Ê�ÄÇÃüïBÆ)Ù+Ð¬¿BÒÇÄ�ç �$�>�$�$�>�$�>�$�/�>�$�$�>�$�>�$�$�>�$�/�>�$�>�$�$� { �
^ �Ö���Ú� Û�ÏØÒBÊ+ÒBÃÖ×ÉÏ+ÕíÀÂÏ+ÀBÀBÕÖÆ �>�$�$�>�$�>�$�/�>�$�$�>�$�>�$�$�>�$�/�>�$�>�$�$� {+à
^ �Ö��� H Þ½Ê+Ð¬Á�¿BÕÖÏ+ÃÖ×ÍÎBÐ�Ê�ÄÇÊ+ÕÖÏ+ÒBÙ+¿BÏØÙ+Æ �$�>�$�/�>�$�$�>�$�>�$�$�>�$�/�>�$�>�$�$� _½ÿ

^ � H < ï¢ÆÉÐ¬Ï+ÕÖÕíò8Ð�×ôËÂÃüÄÇÆÉ×HÄÇ¿BÐ�Æ)Ï+ÒBÈ5Û�Ê+Á�Á�¿ÂÒBÃÚ×�Ï�Ä�ÃÖÊ+ÒBç �$�>�$�>�$�$�>�$�/�>�$�>�$�$� _�H

� ��mnVfpWbdKUYZkOl2k�P[x*��bdNQwZ���&P[KUVXm}�WL&bdKUR���bdt,m}w��+VX�STWY�kqY�LqY�P[K �[�
à � ÿ î Æ�æ@¿BÃÚÐ¬ÆÉÁ�ÆÉÒÇÄÇç8ÓäÊ+Ð�ò�×Éæ@¿BÃÖç�ÃÅÄ�ÃÖÊ+Ò ê Æ:Ä�ËBÊUÈBç �>�$�$�>�$�>�$�$�>�$�/�>�$�>�$�$� _�{
à �Ö� Û�Ê+ÒB×�ÆÉÎÝÄ ê Æ:Ä�ËBÊUÈBç �$�>�$�>�$�$�>�$�>�$�/�>�$�$�>�$�>�$�$�>�$�/�>�$�>�$�$� _��

à �Ö��� ÿ òèÄ¬Ä�Ð¬ÃÚÀB¿SÄ�ÃÖÊ+Ò�ÊØÓGÕÖÏ+ÀõÆÉÕ �$�$�>�$�>�$�/�>�$�$�>�$�>�$�$�>�$�/�>�$�>�$�$� � â
à �Ö���Ú� �³Ï+ÀõÆÉÕb¿BÎûÈÂÏ�Ä�ÆÍÏ+ÒBÈÜ×ÉÊØÒBåBÈBÆ�ÒB×ÉÆ �/�>�$�$�>�$�>�$�$�>�$�/�>�$�>�$�$� � �
à �Ö��� H �GÏ+Ð�ÏØÁ`Æ:Ä�Æ�Ð�¿ÂÎûÈBÏ'Ä�Æ �$�$�>�$�>�$�/�>�$�$�>�$�>�$�$�>�$�/�>�$�>�$�$� ��z

à � H ��Ð�ÆÉÕÖÃÖÁ`ÃÖÒBÏ+Ðãß î Æ�ç�¿BÕÅÄ�ç�ÓäÐ�ÊØÁ C:Þ�Ã3�ûÆÉÈdF`Û�Ê+ÒB×�ÆÉÎÝÄÇç �>�$�>�$�$�>�$�/�>�$�>�$�$� �+à
à � z Û�Ê+ÒB×�ÆÉÎÝÄ ê Ï+Î ê ÆHÄ�ËÂÊFÈBç �$�>�$�$�>�$�>�$�/�>�$�$�>�$�>�$�$�>�$�/�>�$�>�$�$� ���

à � z � ÿ ò�Ð�×ôËBÃÅÄ�Æ�×HÄÇ¿BÐ�ÆéÏ+ÒBÈÜÊ+ÎõÆÉÐ�Ï'Ä�ÃÖÊ+Ò5Ê+Ó½ÄÇËBÆÍÁ�Ï+Î �$�>�$�$�>�$�/�>�$�>�$�$� ���
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à � z �Ú� ò�ÈBÈBÃÅÄ�ÃÖÊ+ÒÜÊ+ÓGÒÂÆHñ ×�Ê+ÒB×ÉÆ�ÎÝÄ�ç �$�>�$�/�>�$�$�>�$�>�$�$�>�$�/�>�$�>�$�$� ÿ â ÿ
à � ^ < ï¢ÆÉÐãïûÃÚÆ:ñ �$�>�$�$�>�/�$�>�$�>�$�$�>�$�>�$�/�>�$�$�>�$�>�$�$�>�$�/�>�$�>�$�$� ÿ âØ�

� �&PuKWVXwZTUkqY�P[KWk}�B��Y�l2YZLObdLOYZP[KUkX�BbdKUR���TWLOTWNfmj��P[NQe IX�[h
{ � ÿ ÌqÃÚç¬×É¿Bç¬ç�ÃÖÊ+Ò�ÊØÓ î ÆÉç¬¿BÕüÄÇç �>�$�>�$�$�>�$�>�$�/�>�$�$�>�$�>�$�$�>�$�/�>�$�>�$�$� ÿ â H
{ �Ö� �³ÃÚÁ�ÃÅÄ�Ï�ÄÇÃÚÊ+ÒÂç �$�$�>�/�$�>�$�>�$�$�>�$�>�$�/�>�$�$�>�$�>�$�$�>�$�/�>�$�>�$�$� ÿ â z
{ � H Þ½¿ÝÄ�¿BÐ¬Æ 5 ÊØÐ�ù �$�$�>�/�$�>�$�>�$�$�>�$�>�$�/�>�$�$�>�$�>�$�$�>�$�/�>�$�>�$�$� ÿ â z
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H�øSÿ )8Ï+Ð¬ÈÝñ8Ï+Ð�ÆÍ×ÉÊØÒBåBÙ+¿BÐ¬Ï�Ä�ÃÖÊ+ÒÜÊ+Ó � ÃÖç�Á�Æ:Ä �>�$�/�>�$�$�>�$�>�$�$�>�$�/�>�$�>�$�$� H�z
H�ø � � ÃÚç¬Á`Æ:Ä�ö�Ä�ËÂÆéÐ¬Ê+ÀõÊ�Ä�ÃÖ×qËBÆÉÏØÈ �>�$�$�>�$�>�$�/�>�$�$�>�$�>�$�$�>�$�/�>�$�>�$�$� H�z
H�ø§H � ËBÆÍÀûÆ�ËBÏðïûÃÚÊ+Ð¬Ï+ÕíÓäÐ�ÏØÁ`Æ:ñ!ÊØÐ�ùmÊ+Ó � ÃÚç¬Á`Æ:Ä �/�>�$�$�>�$�>�$�$�>�$�/�>�$�>�$�$� H+à

z�øSÿ ò ×ÉÊ+ÒÂÒBÆÉ×:Ä�ÃÖÊ+Ò�Ê+Àn�HÆÉ×HÄ �$�>�$�>�$�$�>�$�>�$�/�>�$�$�>�$�>�$�$�>�$�/�>�$�>�$�$� z�z
z�ø � ��Ð�ÃÖÊ+Ð�ÃÅÄ ßvÏ+Ð¬ÀBÃüÄÇÐ�Ï�ÄÇÃÚÊØÒÜÃÖÒÜÏ`ÀõÆÉËÂÏôïûÃÖÊ+Ð�Ê+À¨�HÆÉ×:Ä �$�$�>�$�>�$�$�>�$�/�>�$�>�$�$� z�z
z�ø§H ê ÆÉç¬Ëd�³ÃÚÒÂùUö�ÃÖÁ`ÎÂÕÚÆ�Á`Æ�ÒÇÄ�Ï�ÄÇÃÚÊ+Ò�Ê+ÓGÏ�×�Ê+ÒBÒBÆ�×HÄ�ÃÖÊ+Ò�Ê+À¨�HÆÉ×:Ä �$�$�>�$�/�>�$�>�$�$� z�{
z�ø§z � ò@���íÏ+×qÃÖÒÜÐ�ÆÉÕÖÏ�ÄÇÃÚÊ+ÒeÄ�Ê&�íÏ+×qÏØÒBÈ�Ê'Ä�ËBÆ�Ð�Ð�Ê+ÀõÊ�ÄéÏ+Ð¬×ôËBÃüÄÇÆÉ×:Ä�¿BÐ¬ÆÉç �/�>�$�>�$�$� ^�^
z�ø§^ òNÄ�Æ�Á`ÎÂÕÚÏ�ÄÇÆ)ç¬Ê+ÐÑÄÇÃÚÒÂÙ`ÀõÆÉËÂÏôïûÃÖÊ+Ð �$�>�$�>�$�/�>�$�$�>�$�>�$�$�>�$�/�>�$�>�$�$� ^�{

^�øSÿ � ËBÆÍç�ÃÖÁ�ÎBÕÚÆéçÑÄÇÏ�Ä�ÆÍÁ�Ï+×ôËBÃÖÒBÆéÊ+Ó2Ï�ÈBÐ¬ÃüïBÆ � �/�>�$�$�>�$�>�$�$�>�$�/�>�$�>�$�$� { â
^�ø � ò ç�ÃÖÒBÙ+ÕÖÆ)ÎÂÐ�Ê�ÄÇÊôïBÆÉÐ¬ÀBÏ+ÕíÀõÆÉËBÏðïûÃÚÊØÐ �>�$�>�$�/�>�$�$�>�$�>�$�$�>�$�/�>�$�>�$�$� { �
^�ø§H ò Ù+Ð�¿ÂÒ�ÄÇÃÚÒÂÙ�ÀõÆÉËBÏðïûÃÖÊ+Ð�ÃÖÒ�� ò@���íÏ+× �$�>�$�/�>�$�$�>�$�>�$�$�>�$�/�>�$�>�$�$� {�z
^�ø§z ò8×:Ä�ÃÅïÂÏ'Ä�ÃÖÊ+Ò�ÊØÓGÙ+Ð¬¿BÒÇÄ�ÃÖÒBÙ`ÀûÆ�ËBÏðïbÃÖÊ+Ð¬ç�ÊðïBÆÉÐKÄ�ÃÖÁ`Æ �(�$�>�$�>�$�$�>�$�/�>�$�>�$�$� {�^
^�ø§^ ¾ÝÄ�Ï'Ä�ÆqÁ�Ï+×ôËBÃÖÒBÆéÓäÊ+Ð�Û�Ï+ÒBÊ+ÒBÃÖ×ÉÏØÕíÀBÏ+ÀBÀBÕÖÆ ���$�/�>�$�$�>�$�>�$�$�>�$�/�>�$�>�$�$� {+à
^�øôà Û�Ï+ÒBÊ+ÒÂÃÚ×�Ï+ÕíÀBÏ+ÀBÀÂÕÚÆÍÙ+Æ�ÒBÆÉÐ¬Ï�Ä�ÃÖÊ+ÒÜÊ+Ò � ÃÖç�Á�ÆHÄ �>�$�$�>�$�>�$�$�>�$�/�>�$�>�$�$� {�{
^�ø§{ ò8×:Ä�ÃÅïÂÏ'Ä�ÃÖÊ+Ò�ÊØÓGÛ�Ï+ÒÂÊ+ÒBÃÖ×ÉÏ+ÕíÀBÏØÀBÀBÕÖÃÚÒBÙ`ÀõÆÉËBÏðïûÃÚÊØÐ�ÊðïBÆÉÐKÄ�ÃÖÁ`Æ ���>�$�/�>�$�>�$�$� _ â
^�ø§_ < ï¢ÆÉÐ¬Ï+ÕÖÕíÏ+Ð�×ôËBÃÅÄ�Æ�×HÄÇ¿BÐ�ÆéÊ+Ó � ÃÖç�Á�Æ:Ä�ýÖç8ÎBÐ¬Ê�Ä�Êðï¢Æ�Ð�ÀBÏØÕíÀûÆ�ËBÏðïbÃÖÊ+Ð¬ç �©�$�/�>�$�>�$�$� _�z
^�ø§� Û�Ê+Á�Á�¿BÒÂÃÚ×�Ï�Ä�ÃÖÊ+ÒBç�ÃÚÒeÄ�ËÂÆéËÂÆHÄ�Æ�Ð�Ê+ÙØÆÉÒBÆ�Ê+¿Bç�ÒBÆHÄ ñ8Ê+Ð�ù �ª�>�$�$�>�$�/�>�$�>�$�$� _�^
^�øSÿ â Û�Ê+ÒÇÄ�Ð¬Ê+ÕíÏ+ÒBÈ5ÈBÏ�ÄÇÏ�«ÂÊôñ ÀûÆ:Ä ñ!Æ�ÆÉÒ�ï¢ÆÉÐ¬ÀBÏ+Õ³Ï+ÒBÈÜÊ�ÄÇËBÆÉÐ�ÀõÆÉËBÏðïûÃÖÊ+Ð�ç �¬�>�$�>�$�$� _+à

à�øSÿ ¾ÝÄ�Ï'Ä�ÆqÁ�Ï+×ôËBÃÖÒBÆéÊ+ÓèÏ>�®�¯�°²±�³�´�ÀûÆ�ËBÏðïûÃÚÊ+Ð �=�/�>�$�$�>�$�>�$�$�>�$�/�>�$�>�$�$� _��
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à�ø§H Û�Ê+ÒB×�ÆÉÎÝÄÇç�ç�ÃÖÙ+ÒBÏØÕÚÕÖÃÚÒÂÙ�ÄÇËBÆ�Ð¬ÆÉç¬¿BÕüÄÇç)ÊØÓoÎBËBÊØÒBÆÉÁ�ÃÖ×�Á�Ï�Ä�×ôËÂÃÚÒBÙØáhÏ+ÒÂÈÜÄ�ËÂÆ`×�Ê+ÒBåÝø
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à�ø§z � ËBÆG¿�±�À�Á�Â�Ã�ÄdÅ�ÆqÀõÆÉËÂÏôïûÃÖÊ+Ð�Ï+ÒBÈ5ÃüÄÇç�çÑÄ�Ï'Ä�ÆÍÁ�Ï+×ôËBÃÖÒBÆ �,�$�>�$�$�>�$�/�>�$�>�$�$� ��z
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à�øôà ¾BÊ+Á�ÆÍÈBÏ�ÄÇÏ`ÓäÐ¬Ê+Á.Ï`ÕÖÏ+ÀûÆ�ÕFÄ�Æ�Ï+×ôËBÃÖÒBÙ�ç¬×ÉÆ�ÒBÏ+Ð�ÃÖÊ � �$�>�$�>�$�$�>�$�/�>�$�>�$�$� ��_
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��� ÿ ÌqÆHïBÆÉÕÖÊ+ÎBÁ�ÆÉÒÇÄ�Ê+ÓÂËU¿ÂÁ`ÏØÒ$ÃÚÒÂÓäÏ+ÒÇÄ�ç�ýUÎõÆÉÐ�×�ÆÉÎÝÄÇ¿BÏ+ÕÖáBÁ�Ê�Ä�ÊØÐ�á�ï¢ÊU×ÉÏ+ÕÖáBÏ+ÒBÈ)ÕÚÃÖÒBÙ+¿ÂÃÚçãÄ�ÃÖ×
Ï+ÀBÃÖÕÚÃÅÄ�ÃÖÆÉç�ÈB¿ÂÐ�ÃÖÒBÙÍÄÇËBÆÍåBÐ�çãÄ�ß¢ÆÉÏØÐ�Ê+Ó2ÕÖÃÚÓäÆ ���$�/�>�$�$�>�$�>�$�$�>�$�/�>�$�>�$�$� H½ÿ

z � ÿ Þ½¿BÒB×HÄÇÃÚÊØÒBÏ+ÕÖÃüÄ ßvÊØÓ½ÄÇËBÆ/� ò@���íÏ+×ÍÆ��@ÄÇÆÉÒBç¬ÃÚÊ+ÒÂç �>�$�$�>�$�>�$�$�>�$�/�>�$�>�$�$� ^��
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[ activation ]

[ <vocal label> ]INPUTS

SPREAD

LABEL

SPREAD

BEHAVIOR

STATE MACHINE

LOCAL 

VARIABLES

INHIBITION

CONFIDENCE
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� �����úù���û	' �/ û	'	'(���!�Ëù���û	'��0 ûúù��	�����	1�	"	#��32 ý û��-%.�	2 ý÷û	� �/ û��Ëù��,þûúùþý � ý���ý��þù�� 2 ��1/ ���Ëÿ	��� ùþý4�	��� ûúù������5���������Ëù��������1�	"	#�� %.� û��Ëù���,þûúùþý �/ ���Ëÿ	��� ùþý ý	'��	�	�Ëù�� 2 ��1/ ���Ëÿ	��� ùþý û��úù���,þûúù�������1/ ��ýúù6� 2 ��� 2 �Ëù�7 ù��ãû��Ëù���,üûúù�������1/8 2 �Ëùüý(��� ù���� ù���1�	"	#��32 ý û��-%.� �	���þûúùþý�$ û������ �/ �	��� û�ùþý � ý��÷ý�� ù�� 2 � û������	1�	"	#�� û��úù���,þûúùüý+%.� �	���þûúùþý � û*üý	' �/ �	��� û�ùþý6,����÷û	'3'÷û�*üý�'	1�	"	#�� û��úù���,þûúùüý+%.
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[ activation ]

[ <vocal label> ]
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STATE MACHINE

LOCAL 
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syllable
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exploratory index
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Syllable type CV

V

CVC

other
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10%
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3%

Consonant type: bilabial

velar
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other
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5%

5%

Vowel choice: first 
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third
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CONNECTION TYPES

�����g�6�_����� �g¡£¢�¤g¥�¥¦�6§4��¨�©�ª=��¤g§6«���§Aª=¬6��¬6�cªi��:¤��g�§6��¤g�6«®§6�¯ª±°a¤��:²j³´����µ�µ��¶´·�¤ ¸5��«¹©g�_�º¥�¤~¶W�
�6µ��«a��¥�»6µ��¥��§iª=��¶½¼!¤��¾ª=¬4��«a»4�:¤W¿c��¨cª=³¦Àv©g«_¬6�¶?·�¤ ¸5��«a©g�_�¹¥�¤~¶6�4µ���«Áª=¬6©Âªv°v��:�¦¥Ã¤y¶6��Ä6�¶?¤��
¤g§6µÆÅÇ»6©��&ª=��©gµ�µRÅÈ��¥�»6µ��¥���§=ªi�¶È·iÅÇ¥��É¼!¤g�Êªi¬6��«�»4�:¤W¿c��¨cª=³ÌË)Åp»p��«Í¤g¼�©g�_�:¤ °Î«Ì��§4¶6��¨�©�ª=�Ïª±Åp»��«Ì¤g¼
¨¤�§6§6�¨¯ª=��¤g§6«Ð�6«_�¶Ç��§ºªi¬6�®��¥�»6µ��¥���§=ªi©�ª=��¤g§E¤g¼5ª=¬4�®»6©g�&ªi«É¤g¼5ª=¬4�vÑ3��_·6©gµ�·��¬4©zÑp��¤g�:«Ð«VÅ5«Vª=��¥
�:��«:��¶6��§6��¤g§£¶6��Òp���:�§iªÎ»6©��&ª=«�¤�¼4ª=¬6�É¬6�¯ª=���:¤g�g��§6�¤��6«Ì§6�cª±°v¤g�:²j³ÌÓ6¤g¥��É¶6�¯ª=©g��µ�«�¬6© Ñ3�É§6¤�ªÉ·p���§
��§6¨µ��6¶6��¶È¼!¤g��«:��¥�»6µ���¨��Rª±Å½¤g¼(ª=¬6�Ð¶6��©g�g�_©g¥�³ÍÔ±§Õ»6©g�Vª=��¨�6µ�©g�:Ö��¯¸5��«&ªi��§4��»���:¨��»Wªi�6©gµ�©g§6¶Õ·��¬6© Ñj�
��¤g�:©gµ5«&Åp«&ªi�¥�«v¤g§¹ªi¬6�Ð×ÈØgÙgÚgÚ�ÛÃ©�§6¶AÜÐÝÍÞß«:��¶6�«�©g�:�Ð§6¤ÂªÎ«:¬6¤ °Î§6³�àvµ�«:¤gÖ4ªi¬6�Íá�áWâ3ãÐ¶6¤y�«Ì§6¤Âª
°Î�:�Æª=�Ð¶6���:��¨cªiµRÅ£ªi¤¦äWå�áWæ�ç�äWè�éê·4�WªÌª=¬6�_¤g�6�g¬ë©�«:���&Ñ3���v§6¤ÂªÎ«:¬6¤ °Î§ì��§Õ¤g�:¶6����ª=¤�© Ñ3¤g��¶A¨�µ��{ª:ª=���:³

§6��§6�®í���§j�W¸p³ÌË�¬6�Éî)©g¨vµ���·6©g�_����«���¥�»6µ��¥��§iªÌª=¬4�����¤z°Î§¹Ñ6��:«_��¤�§Õ¤�¼[¨�¤g§6¨��6�:�_�§6¨¯ÅÇ©g§6¶£��§6©g·6µ��
©g§iÅC·��¬6© Ñp��¤g�:«�ª=¤ë�:�4§ëÑp���&ª=�4©gµ�µÆÅC��§½»4©g�:©gµ�µ��µ�¤g§E©ë«:��§6�gµ���¥Ã©�¨z¬6��§4�³ÕË�¬6�cÅï¨�¤g§6«&ªi�Rªi�Wª=�Éª=¬4�
ð�ñ è�òWè�ç�åWó�ôWâ�å�ôWõ½öWè�÷Wâ�ç�õÎ°Î¬4��¨z¬A¨©g§Õ·p�Î«:���§A¤g§A�Ê���g³Ì��� �g³ÌË�¬6�ÎÄ6�g�6�_��«_¬6¤ °Î«Iªi¬6�Ìª±Åp»��«�¤g¼
¨¤�§6§6�¨¯ª=��¤g§6«�ª=¬6©ÂªÃ©g�:�®�6«_�¶E��§ºªi¬6�®«&Åp«&ªi�¥ø¼!¤g�É¶4©�ª=©ë©g§6¶Ç¨�¤g¥�¥Ã©�§6¶½¨�¤g¥�¥¦�6§4��¨�©�ª=��¤g§E·p�¯�
ª±°v��§®ª=¬4¤g«:�É»6©��&ª=«[°Î¬6��¨z¬Õ©g�_�a��¥�»6µ��¥���§=ªi�¶A¤g§£¶6��Òp���:�§iªÎ»6¬iÅp«:��¨©�µ[»4µ�©�ªi¼!¤g�:¥�«Ï��§£ùÐ��«_¥��cª=ú�«
¬6�¯ª=��_¤g�g��§6�¤g�4«û¬6©g�_¶W°v©g�:��§6�cª±°v¤g�_²y³�Ë�¬4�¾Ñ3���:·6©�µ�·��¬4©zÑp��¤g�:«¾©g�_����§6ü6�4�§6¨��¶£·iÅÕ¶6©�ªi©Î¤�§Îª=¬4�
�:¤�·p¤�ªiú�«Î¨�4�:�:��§iªë»p���:¨��»Wªi�6©gµ�ÖÏ�¥�¤�ªi��¤g§4©gµ�ÖÁ©g§6¶½·p��¬6© Ñ5��¤g�_©gµÁ«Vª=©�ªi�³ÇË�¬6��«:�º¶6©Âª=©ì©��:��»�¤gµ�µ���¶
¼!�:¤�¥ýªi¬6�ë¶6�6©gµÆ�z»�¤g�&ª£þÍàÍ× ÿ����IþÍàÍ×��®©g§6¶C¼!�_¤g¥ �¯¸p��«Vª=��§6�½«Vª=�_�©g¥�«�¤g¼�»p���:¨��»Wª=�4©gµÏ¶6©�ªi©
¤g§�ªi¬6��ÜÎÝÍÞ «:��¶6��¤g¼Tª=¬4�®«&Åp«&ªi�¥ø©g§6¶?«_�§iªÐª=¤¦ªi¬6�vÑ3���:·6©gµ »4�:¤y¨�«_«:��«ÌÑp��©���àvþ�� ¨¤�§6§6�¨¯�
ª=��¤g§6«_³
	 ¬6��§6�cÑ6��Áªi¬6�ÌÑ6��_·6©gµ[·p��¬6© Ñ5��¤g�_«Í¶6�¯ª=���:¥���§4�Í°Î¬6©�ª¦©g¨cªi��¤�§ ÿV�³��g³�Ö�·6©�·6·6µ��Ö[�g�:�6§iªiÖ[¤��
«:© Å�«:¤�¥Ã�¯ª=¬6��§6����«:¬6¤��6µ�¶´·��Éª=©g²W�§ §6�¯¸jª=Ö�ªi¬6���_�«:�4µRªi��§6�� ð�������� ��� öWö������yÖ�©�§6¶ »�¤g«:«_��·6µÆÅ�©
»6¬6¤�§6�¥���¨�«&ªi�:��§6�Õ©g�:�a°Î�:�Æª:ªi�§ëª=¤®ª=¬6�Ã·p��¬6© Ñp��¤g�Î·6�6«�ÿ�áWá�â6ãÃ¤g§½�Ê���g³Õ��� ���ûÑp��©Õ©A�_�¨���ÆÑ5��§6�
��àvþ�� ¨�¤g§6§6��¨cªi��¤g§®°Î¬6��¨z¬ì»6��»��«��Æª=«Ì¤g�Wªi»6�Wª�ª=¤®©�§6¤�ª=¬4���«&ªi�:��©g¥�³�Ë�¬4�Î¥���«:«:©��g��·4�:¤g©g¶4¨©g«Vª
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�����g�6�_�¹�������g¡É¢�¤g§iª=�_¤gµÊ©g§4¶?¶6©�ª=©�ü6¤ ° ·��cª±°v���§ëÑ6��_·6©gµÊ©�§6¶?¤�ª=¬4��a·��¬6© Ñp��¤g�:«É��§ÈùÐ��«_¥��cª=ú�«
©g�_¨z¬6�Rªi�¨¯ª=�6�_�³��É©g�:²�©g�_�:¤ °Î«û��§6¶6��¨©Âª=�a¨�¤g¥¦·6��§6��¶Õ¨�¤g§iª=�_¤gµp©�§6¶º¶6©�ªi©¹ü6¤ ° ·��cª±°v��§ë¤gµ�¶º¨�¤g¥a�
»�¤g§6�§iªi«º¤g¼Áªi¬6�ì©g�_¨z¬6�Æª=�¨¯ª=�6�_�³ í[���g¬iª?©��:�:¤ °Î«º¼!¤�µ�µ�¤ ° ª=¬6�ì¶6©�ª=©½ü6¤ °Î«º¤g§6µÆÅ ·p�¯ª±°a���§ ª=¬4�
Ñ3���:·6©�µ[·��¬4©zÑp��¤g�:«Ì©g§4¶�ªi¬6�Ð�:�«Vª�¤g¼(ªi¬6�Ð«&Åp«&ªi�¥�³

¼!�:¤�¥ á�á�â6ãê��«�»6��¨z²W�¶C�6»½©g§6¶ »6©�«:«:��¶´¤g§Õªi¤Ãªi¬6�®äWå�á�æWç�äWè�é ©g»6»6µ���¨�©�ª=��¤g§½�:�6§6§4��§6�ì¤g§Aª=¬4�
ÝvË «_��¶6�£¤�¼Êª=¬6�£»6�_¤W¿c�¨¯ª=³´Ë�¬6���:�¦ªi¬6�£«:¤g�4§6¶6«®Ä6§6©�µ�µÆÅ ¥�©�ªi��_��©gµ�����£�6«_��§6��ªi¬6���É��¨Ë[©gµ�² �g³!�
«:¤�¼�ª±°a©g�_�¦«VÅ5§iªi¬6�«_�"����Ãÿ&¥�¤g�_�¦¶6�¯ª=©g��µ�«v¤g§�ª=¬6�Î¬6©g�_¶W°a©��:�¦«_�6»6»�¤g�&ªi��§4�ºùÐ��«_¥Ã�¯ª®¨�©g§ì·��¦¼!¤g�4§6¶
��§A¨z¬6©�»Wª=����Ú��:³

�Ê���:¬6©g»4«Ã¥�¤g�_�º��¥Ã»�¤g�Vª=©g§iª=µÆÅXÖ�ªi¬6�£Ä6�g�6�_�º���#�$�È�:��»6�:��«:��§=ªi«Ðªi¬6��°v© Å ¶6©�ªi©È©g§6¶C¨¤�§=ªi�:¤gµ
ü6¤ ° ·��cª±°v��§C�¯¸5��«&ªi��§4�?«:¤g¼�ª±°v©g�:�ê¨¤g¥�»�¤g§6��§=ªi«¹¤g¼ÏùÐ��«:¥��cªiú�«¦©g�:¨z¬6�Æª=��¨cªi�6�:�º©�§6¶Aª=¬4�ÎÑ3���:·6©�µ
·��¬6© Ñp��¤��:«�¶6�cÑ6�µ�¤g»p��¶ì¬6���:��³

Ë�¬6�%����:¨��»Wªi��¤�§6Ö'&Ï��¬6© Ñ5��¤g�_Ö5©g§6¶ê×È¤�ªi¤g�ûÓWÅp«Vª=�¥�«Ï¨�¤g¥�¥¦�6§4��¨�©�ª=�ûªi¬6�Í¨��6�:�_�§iªÏÑ~©gµ��6�«Á¤g¼
�)(+*�,Wç�õ.-Wõ�ç�õWå3ãnõ ñ ã�Ö~��¥�»6µ��¥��§iª=��¶�©g«(Ñ~©g�_��©�·6µ���«�¤�¼6�gµ�¤g·6©gµX«_¨¤g»��ÖWªi¤I°Î¬4��¨z¬¹©�§=Åê¨�¤g¥�»p¤g§4�§iª
¤g¼0/�õ ñ á�åWç ä�õ�1�å�23(Âè ñ ã�¬6©�«Î©�¨¨��«:«_³ � è�*�,�çWõ�é.-Wõ�ç�õWå3ãnõ ñ ã ©g�:�Ã¨¤g¥�»6�{ª=�¶½¼!�:¤g¥ ª=¬6��«:��©�§6¶
©gµ�«:¤®·��¨�¤g¥��Î��§6»6�{ª=«Êª=¤vªi¬6�É§6�¯°4/�õ ñ áWå�ç äWõ�1�å�2)(nè ñ ãi³Á�Ê��§6©�µ�µÆÅXÖ~ªi¬6�É¤g�Wªi»6�Wªi«�¤g¼6ª=¬6�É«VÅ5«Vª=��¥
©g�_�I°Î�_�Rª_ª=�§ê¶6���:�¨¯ª=µÆÅêªi¤Ìªi¬6��«:»���¨z¬£«Vª=�_�©g¥�Ö�¤zÑ6��V°Î�:�Æª=��§6�¹©g§iÅA�c¸p��«&ª=��§6�ÍÑ~©gµ��6� °Î�Rªi¬Îªi¬6�v¤g§4�
¶6�¯ª=��_¥���§6��¶ì·iÅ5/�õ ñ áWå�ç äWõ�1�å�2)(nè ñ ãi³

Ë�¬6�¹��§=ªi���_�¹»6�_¤�ª=¤ Ñ3���:·6©�µ�«VÅ5«Vª=��¥ «:¬4¤z°Î§?¤�§Ãª=¬4�¦�:���g¬iª®¤�¼�Ä6�g�6�_�¦���#�$����§6¨�µ��6¶4�«Áªi¬6�¦��¥a�
»6µ��¥��§iªi©�ª=��¤g§´¤g¼Á©gµ���¤g�:�Æª=¬6¥�«Î¼!¤g�Î¨¤g§6¨��»Wªº©g§6¶ëÑ3¤y¨©gµ¾µ�©�·p��µ¾©�¨76j�6��«:�Æª=��¤g§´©g§6¶½�6»p¶4©�ª=��«:Ö[ªi¤
°Î¬6��¨z¬Ã°v�Ìªi�6�:§ë��§�ªi¬6�Ð§6�c¸jª¦¨z¬6©g»Wªi��_³

ÙgØ



Ô±§®ª=¬6��«Ì¨z¬6©g»Wªi�� °a�ÎÄ6§6©gµ�µÆÅÇ»6�:��«:��§=ªÍª=¬6�Ð©gµ��g¤g�_�Rªi¬6¥�«Ì·=Å�°Î¬6��¨z¬ìùÎ��«:¥��¯ª¦©�¨76j�6���:�«Í§6�c° ¨¤g§{�
¨��»Wª=«ë©g§4¶ ©Âª:ª=�_��·4�Wª=��«¦Ñ3¤y¨©gµaµ�©g·��µ�«¦ª=¤Èª=¬4�¥�Ö¦©g«¦°v�µ�µa©g«¦ªi¬6¤g«_�E�4«:�¶ ¼!¤g���6»p¶4©�ª=��«Õ©�§6¶
¥�©g��§=ªi�§6©�§6¨�a¤�¼yª=¬4�Í�¯¸5��«&ªi��§4�¹¨¤g§4¨�»{ªÉ¥�©g»6³8	 �Í¶4�«:¨��:��·p�Í«:¤g¥��Í»6�:��µ���¥���§6©��&ÅA�:��«:�6µÆª=«Á¼!�:¤g¥
«:��¥�»6µ����¯¸5»���_��¥���§=ªi«¾°Î�Æª=¬®ª=¬6�Ð�_¤g·p¤ÂªÎ©g§6¶Õ�c¸p©g¥���§4�Ìªi¬6�Ð»p���:¼!¤g�_¥Ã©�§6¨�Ð¤g¼3ª=¬6�Ð«VÅ5«Vª=��¥Ã³

9;:=< >@?BACED=FG?BH ?JILKNMPO$Q;FSRUTVACED=M8DWKNDWQ;I X ?%KNYZQ\[EM

Ë�¬6��«_¨¤g»��Ï¤g¼gª=¬4�Ï»6�:¤{¿c�¨cªÊ°a©g«5ªi¤É»6�:¤ Ñp��¶6��©a¼!�:©�¥Ã�¯°a¤��:²¦©�§6¶®©a»6�_©g�g¥�©�ª=��¨Ö3·��¬4©zÑp��¤g�&� ·6©g«_�¶
©g»6»4�:¤g©g¨z¬Eª=¤Aªi¬6�ì»6�_¤g·6µ��¥ ¤g¼É�©��:µÆÅ ¨�¤g§6¨��»WªÇ©�§6¶½Ñ3¤y¨©�µvµ�©g·p��µÍ©�¨76j�6��«:�Æª=��¤g§6³ Ë�¬6���:��¼!¤g�:��Ö
�¥�»6¬4©g«:��«�°v©g«Î»6µ�©�¨�¶½¤g§£ª=¬6�Ã©g�:¨z¬4�Rªi�¨cªi�6�:�Ã¤g¼�ª=¬6��«&Åp«Vª=�¥ �:©Âª=¬6����ªi¬6©g§E¤g§£ª=¬6��¥�©g¨z¬6��§6�
µ��©g�_§6��§4�Ã©�µ��g¤��:�Æª=¬6¥�«���§=Ñ6¤gµÆÑ3�¶4³v¢�¤g§6«_�76j�6��§=ªiµRÅgÖ(ªi¬6�Ð¥��cª=¬4¤~¶6«�¶4�«:¨��:��·p��¶ì·��µ�¤ ° ©g�_�É¬6©g�_¶6µRÅ
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