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b�cedgf;hjijkacel=inmpoEq_rsceteijhjuvtCfwr)q_lYxpuvlYcecehjuvlYxNy!z{ceusm}|OlYuv~��sy)�;�N�;�!�N�
�Ouv�pmp�A�Yu)z{mp�Y�Wmp�C�Y���=�gy!�_mp�pmp�gf;k6fpyCzVfwlgf;xNfj�{fpy)�p�!���Cf;dgf;l

k�mphAus�Nf;k6fp��mp�=fj�{fp� cerscet=� �pceusm��sf;t=� �Sd

�����g�1���a�a�
��l�ij�Yuv�Xdgf;dNcehLyC��c�dYhjmpdNmp�jc�ij�Yc�rsuvlYc=f;hXkamC�Wcer)mpo9ij�Yc hjcer¡f;ijuvmplY�
�j�Wusd�¢£cei¡��cecel�ij�Yc¤dY�=�C�Aust=f;r9tw�gf;lYxpce�Quvl��jdNcecet;�¥f;lY��dNcehjteceus~pce�
cekampijusmplEf;rntemplWtecedYij�L�6¦
c�k6f;�pc��Y�jc�mpoQmphjij�Ympxpmplgf;rX¢gf;�Ace��uvl
�jdWusijc�mpo1cekampijuvmplgf;r{��mphj�Y�$f;lW��dY�=�=�juvt=f;r dEf;hLf;kacei§cehj��i§�Wcek��
�jcerv~pce��uvl¨mphA�Yceh1ijm©fj~pmpuv�¨�YcedNcelY�YcelYtecVmpl$ij�Yc�kacei§�WmC�$mpoJ�jce�
rvcetei§uvlYx���mphj�Y�Vf;lY�6dgf;hLf;kaceijcehj�L�Oª£�Yhjij�Ycehjkamphjc���c�hjcexNf;hj�6ij�Yc
cekampijusmplW��ij�gfwi�rvus�AijcelYcehj�9d£cehjteceuv~pc�o[hjmpk��Ad£cecetw��f;��ij�Yc_�jiLf;lY�gfwhj�
mpo�cekampijuvmplgf;r�templYtecedWi§�{¢Ncet=f;�Y�Acaij�Yc}cek�mpijuvmplY�{ij�gfwi{�jdNc=f;�pcehj�
uvlCijcel=ijce�©hjcers�Gmpl©dNcehj�jmplgf;rvuvi��-f;lY��ijcek�dNmphLf;hj�GdY�j�=tw�Ymprsmpx!ust=f;r
�jiLf;ijc¬«v�w­��)q_~Wf;rs�gf;ijuvmplaoSmph®hjcer¡f;ijus~!cXuvlYoSmphjk6f;ijusmplauvlY�Yuvt=f;ijce��i§�Ef;i
ij�Yc�dWhjmpd£mp�Ace��rsuvlYc=f;hXkamC�Wcer)us�JhjcedYhjce�Acel=i]fw¢Yrsc�oSmphXij�Yc�hjcer¡f;ijuvmplY�
�j�Wusd6¢Ncei���cecel�dY�=�C�Aust=f;rg¯=�gf;l=ijusijuvce��f;lY��dY�j�=t;�Wmprsmpxpuvt=f;r9¯=�gf;l=ijus�
ijusce�Juvl��Ad£cecetw�g�

°£±³²µ´ �1�a¶V·�¸��a� ² ¶ ´
¹Ecetecel=i§rv�ºyQij�Yc
uvlYoSmphjk6f;ijusmplW��t=f;rvrsce�-�=�Yk6f;l�ojf;teijmphj���j�Ytw��f;�
cekampijusmplGmphaz�» ¼a½]q_�¤�gfj~pc�¢Ncecel¥k1�Wt;�$uvkad£mphAi]f;l=iausl¥k6f;l=�
¾ cerv�Y�{«s�µ­W�j�Ytw��f;�_�O�e�p¿gm�f;tw�Yusce~!cQoShjuvcelY�Yrv��k�f;lW�Àk6f;tw�YuvlYcQtempka�
k1�WlYust=f;ijuvmplgyJk6f;tw�YuslWce���j�Wmp�Yrs�	�gfj~pc�ij�Yc��jijhj�Yteij�Yhjc�mpo1cekamp�
ijusm!lgf;rnce~Wf;rv�gf;ijusmpl$oSmph�dgf;hAi§lWcehLÁ ��ojf;teu�f;r1f;lY�gÂ;mph�~pm=t=f;rnceÃ=dYhjce�A�
�juvmplg�1¿J�Ycel�uvi�uv�{lYcetece�j�Lfwhj�6i§m�mp¢YiLf;uvl��ClWm]�Jrsce�Wxpce��f;¢Nmp�Yi{hjce�
r¡f;ijusmplY�A�Yuvd}¢Ncei��ncecel}mp¢Y�Acehj~pce�VdY�=�=�juvt=f;rWuvlYoSmphjk6f;ijuvmpl�f;lY�Vcekamp�
ijusm!lgf;r�templCijcel=iL�
�¡laij�YcXdEf;�ji®hjce�jc=f;hjtw�Yce�Ly?usi�uv� f;�j�A�Ykace�aij�gf;i®ij�YcJcekampi§uvmpla¢£ce�

rvmplYxp�®ijm�ij�YcJ�jdNc=f;�pcehL���Om]�nce~pcehgij�YcJcekampijusmplaij�gf;iEij�YcJ�jdNc=f;�pceh
uvlCijcelY�Wce��us��lWmpiOf;rs�¤f§�=�®tempkak1�YlWust=f;ijce��ijm{ij�YcJrsuv�jijcelYcehL��Ä�m!hjce�
mL~pcehLyChjcexNf;hj�WuslYx}�jdNc=f;�pcehLÁ �Qcekampijusm!l¨f;�Qij�Yc¤�jiLf;lY�gf;hj��templCiLf;uvlY�
�jmpkac6�YlYtecehjiLf;uslÅojf;teijmphj���A�Ytw�3f;���Ad£c=f;�pcehLÁ ��d£cehj�Amplgf;rvusi¡�¬f;lY�
�jdNc=f;�=uslYxa�Ausij�gf;ijuvmplg�9¿J�Ycel�mp¢YiLf;uvlYce��hjcer¡f;ijus~!c�uslWoSmphjk6f;ijusmpl�¢£ce�
i��ncecel	ij�Yc
cekampijuvmplgf;r{templ=i§cel=i$f;lY�-dY�=�C�Aust=f;r{dgf;h?f;k�ceijcehj��mpo
�jdNcecet;�}r¡f;t;�=�_mpoNxpcelYcehLf;rvusi¡��f;lY�}hjcedYhjm=�Y�Yteuv¢Yusrvuvi��=�nÆ�laij�YcQmpij�Yceh
�gf;lY�Eyµij�Yc_l=�Yk�¢£cehnf;lY�¤ij�Yc��CuvlY�¤mpoºdgf;hLf;kaceijcehj�Xf;lY�{cekampijusmplEf;r
��mphj�Y��f;hjc}f;teij�gfwrsrv�Vrsuvkausijce��oSmphXmp¢Y�Acehj~Yfwi§uvmplgyCusiX�gf;�X�Ympkauvlgf;l=i
ceÇNcetei®mplaij�YcJtempl ¾ �YcelWtecXmpoNmp¢YiLf;uvlYce��hjcer¡f;ijus~pcJuslWoSmphjk6f;ijusmplg�9��l
ij�YcQdgf;�ji��Aij�Y�Yuvce�LyNf�oSce��cekampi§uvmplgf;rW��mphj�Y��f;lY�}dEf;hLf;kacei§cehj��f;hjc
�Y�Ace�gy)f;lW��ij�Yce�
f;hjc{t;�Ymp�Acel�¢=�Vij�Yc¤��mphj�pcehLÁ �XiLf;�jijc¤mphJteusiLf;ijuvmpl
oShjmpkÉÈÀdYhAusk6f;hj��cekampijusm!lY�jÊ$«s�!y®�py£�!­��¤¿J�YcadYhjusk6f;hj�6cekampijusmplW�
f;hjc�f;rv�jm�ceÃCijhLf;teijce�6uvl��WusÇNcehjcel=i k�m=�gf;rvusi¡��mpo�tempk�k��YlYuvt=f;ijusmplEy
ij�Yce��f;hAcnlYmpiElYcetece�A�Lf;hjuvrs�¤�j�YuviLf;¢YrscXoSmphEhjcedYhjce�Acel=i§uvlYx ~pm=tCfwr=cekamp�
ijusm!l$«sË!y)Ì;­¡�
�¡l�i§�Wus��dgf;d£ceh?y]ij�YcJ�jmprv�Yijusm!l�oSmph®kacel=ijusmplWce��dYhjm!¢Yrsceka�®uv�EdWhjmp�

dNmp�jce�g����l��jijc=f;��mpoWij�Yc��Ad£c=f;�!cehLÁ �®cekampi§uvmplgy]ij�Ycnrvuv�jijcelYcehLÁ �gcekamp�
ijusm!lgy_�Am¨ijm¨�Ad£c=f;��y�hjc=f;hjhLf;lYxpce��cekampi§uvmpl�us�VhjcexNf;hj�Wce�Íf;�}ij�Yc
�jiLf;lY�Ef;hj�©«s�w­¡�X» lY�6hjcer�f;ijuv~pc�uslWoSmphjk6f;ijusmpl�uv� dWhjm]~=uv�Yce��lYmpi ¢£ce�

= =Factors Principal components

Physical parametersEmotional words

Emotional parameters
(Physical base)

Emotional concepts
(Psychological base)
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Neutral & Emotional
          Speech

Subjective
evaluation

Parameter
 analysis

e p
Factor
analysis

Principal
component
analysis

Multiple
regression

c=A  *pce=A  *f+of

A  =f*cm
-1

Ü

(predictor variable) c(criterion variable)f

ÎXÏÀÐ£ÑgÒLÓ�Ý ± ¶�Þgßeà Ï[ágÏÀágÐ ßeÔ Ó�ÒLÓCÛ àYß Ï[âNÓ�ÏÀágãäÖ£ÒLÚ àWß ÏÀÖ£ág×

i¡��cecel
cekampi§uvmplgf;r_��mphj�Y��f;lY�¨�jdNcecet;�¨dgf;hLf;kaceijcehj�¤ij�Yceka�jcerv~pce�
¢Y�WiX¢Ncei��ncecel�mphjij�Ympxpmplgf;r�¢gf;�jce�JceÃCijhLf;teijce��oShjmpkåij�Ycekæhjce�Ad£cete�
ijuv~pcers�º��|O�juvlYx1mphjij�Ympxpmplgf;r£¢gf;�jce�?yphjcer¡f;ijus~pcOuvlYoSmphjk6f;ijuvmpl}us�nuslW�Yce�
dNcelY�Ycel=i�mpo)ij�YcQ�{fj��f;lY�}ij�YcQ�CuvlY�Vmpo)t;�WmCmp�jcQcekampi§uvmplgf;r£��mphj�Y�
f;lY�a�Ad£cecetw��dgf;hLf;kaceijcehj�L��¦
cndYhjmpdNmp�jcJrsuvlYc=f;h®kam=�Ycerºij�gf;iOf;�A�jmp�
teu¡f;ijce�JdY�A�Ctw�Ymprvmpxpust=f;r)¢gf;�Ace�J�Juvi§��dW�C�=�juvt=f;r�¢gf;�Ace�Q�jiLf;ijus�Ai§uvt=f;rvrs�!�
��l{ij�Yc�oSmprvrsmL�JuslYxQtw�gf;dYijcehj�?ye��c��j�YmL�
ij�Yc�hjcer¡f;ijusmplY�A�Yuvd{kamC�Wcer�y

f;lY�
ij�Ycakaceij�Ym=�Y�¤mponmp¢YiLf;uvlYuslWx�hjcer¡f;ijus~pc}uslYo[mphjk�fwi§uvmplY�¤usl
i§�Wc
kamC�Wcer�f;hjc�dWhjce�jcel=ijce�g�

Ý ± �Vç è_�{� ² ¶ ´ �gé ²µêåë ¶V·�çOè

ªEuvxN�v���A�YmL�X��i§�Wc�hjcer¡f;ijusmplY�A�Yuvd�kamC�Ycer¡�	��i}k6f;�!cµ���Y�jc�mpo{ceÃ=�
ijhLf;teijce��mphjij�Ympxpmplgf;rN¢gf;�Ace�nuvlV�jdYuvijc mpo)ij�Yc mp¢W�jcehj~Wf;ijusmpl�mp¢)�Sceteij�
mpogcek�mpijuvmplgf;r9��mphj�Y��f;lY���Ad£cecetw��dgf;h?f;k�ceijcehj�?�



�XàWÞ Û[Ó °£± � Õ®Ó=Ó=ì Ô Ù àYßeà ã�Ö£ÒV×Øí)× ß ÓCÚ�ì!Ö£ág× ß ÒLÑgì ß ÏÀÖ£á ±
î �jdNc=f;�pceh ��mphj�
� » kaus��hjmp���pm
� » �AmplY��lgf
� » �AmplY��lgf
� ï �gf;���Nf;���C�
Ë ï kaus��hjmp���pm
Ì ï kaus��hjmp���pm
ð ñ kaus��hjmp���pm
ò ñ mp��k6f;��c
ó b kaus��hjmp���pm
�;ô b mp��k6f;��c
�p� b mp��k6f;��c
�p� b �AmplY��lgf

�XàWÞ Û[Ó�Ý ±}õ ÑgÓ=× ß Ï[Ö£ágá à Ï[ÒLÓ=×
� f;lYxpceh �;� �jtemphjl
� �Sm]� �pË �Ycersuvxp�=i
� �Yus�Axp�Y�ji �pÌ te�ClYuvteuv�jk
� templCijcekadYi �pð uslY�WusÇNcehjcelYtec
Ë oS�YlYl=� � ò dYhLf;uv�jc
Ì ��mphjhj� � ó dYhjus�Wc
ð �CuvlY� �;ô rsmL~pc
ò hjcersuvceo �p� xphjusceo
ó mp�YijhLf;xpc �p� ögf;ijijcehj�
�;ô �j�gf;kac �p� �Lf;ijus�Aojf;teijusm!l
�p� t=f;rsk �;� ¢£mphjuvlYx
�p� f;�YkaushLf;ijuvmpl �pË dgf;uslWoS�Yr
�p� ushjhjuviLf;ijusmpl �pÌ �Ympd£c
�;� tempk�dWr�f;uvl=i �pð �gf;dYd=�
�pË rsmplYx!uslYx � ò ojf§~!mphjusijc
�pÌ dYusijuvoS�Yr � ó �Yus�Arsuv�pc
�pð i§m!rscehLf;lYtec �pô �Yus�AdYrvc=f;�jce�
� ò xprsmNf;i �N� �Yus�Atemp�YhLf;xpcekacel=i
� ó �Yus�?f;dYdNmpusl=ijkacel=i �N� tehjusijuvteus�Ak
�;ô �jtemprv�YuslWx �N� f;lYÃ=uscei¡�
�p� �Lf;� �p� �j�YhjdYhjuv�jc
�p� oSc=f;h �NË öY�Yhjhjuvce�
�p� �gf;ijceoS�Yr �NÌ f;k�fw�ecµ�

÷£± ��¶ ´ �g�1�a¸��a� ² ¶ ´ ¶ Î �1é�ç ë ¶�·�ç è

ªEuvxN�s���A�YmL�X��kacei§�WmC�	oSmph�ceÃ=i§h?f;tei§uvlYxGij�Yc�mphjij�Ympx!mplgf;r ¢Ef;�jce�L�
ª®f;teijmph{f;lgf;rv�C�Aus�nuv��templY�Y�Wtei§ce�VoSmphnij�YcOce~Wf;rv�gf;ijusmplV~Wf;rv�Yce� Ó mp¢W�
iLf;uvlYce�
¢=�6�A�Y¢)�Sceteijus~!cVceÃCdNcehjuvk�cel=iL�}»OlY�¨ceÃCijhLf;teijce�¨ojf;teijmphj��ã
f;hjc�t=f;rvrvce�1Êpcek�m!i§uvmplgf;rºtemplYtecedYij�AÊN��øNhjuvlYteuvdgf;rCtempkadNmplYcel=iQf;lgf;rv�
�=�juv�Ouv� �YmplYc�oSmph ij�Yc1dY�=�=�juvt=f;r9tw�gf;lYx!cµ�aÕ�mpo��Ad£cecetw��uvlYterv�Y�YuvlYx
cekampijusmplW�L�9»OlY�VceÃ=i§h?f;tei§ce�}dYhjuvlYteuvdgf;rNtempkad£mplYcel=ij� ì�f;hjcOt=f;rvrvce�
ÊpcekampijusmplEf;r_dgf;hLf;kaceijcehj�jÊN�}¿J�YcVk1�YrvijusdWrsc}hjcexphjce�j�Ausm!lÅf;lgfwrs�=�juv�
hjcer¡f;ijce�J¢£mpij��¢gf;�Ace�¤ìVf;lY�¨ãL�

÷£±À°£± � Õ®Ó=Ó=ì Ô Ù àYßeà
ª£mp�Yh{k6f;rsc��Ad£c=f;�!cehj�LùSmplYc�f;tei§m!h�uslYterv�Y�Yce�Eú_hjcetemphj�Yce�
��mphj�W��uvl
¿Jf;¢Yrvc$�
f;i�f��Lf;kadYrvuslYx�hLf;ijc�mpoO�p�N�v�V�=�O���Jusij�û�pÌ;��¢Yuviahjce�Amp�
rv�YijusmplE�üï�ceoSmphjc��YijijcehjuvlYx$��mphj�W�LyJi§�Wc6�Ad£c=f;�!cehj����cehjc�iLf;�Yxp�=i
ij�Yca¯=�Yce�Ai§uvmplYlgfwushjce�¤usl¨¿Jf;¢Yrsc���f;¢£m!�Yi¤�X�Wustw���j�Y¢)�Sceteij�1ce~Wf;rv�Y�
f;ijcO�Ad£cecetw�g�9¦�uvij�Ymp�Yi�¢NceuslWx1�Ad£ceteu ¾ ce��cekampi§uvmplY�?ypi§�WcO�jdNc=f;�pcehj�
�Yijijcehjce��oShjcecerv�)ùjf;¢Nmp�Yia�;ô}�CuvlY�Y� oSmphJc=f;tw� ò ��mphj�W�Lyº�p�NË �Ad£cecetw�
�gf;iLfOuvl$f;rvr_f;lY�$�p� �jdNcecet;�Yce�J��cehjc{dYustw�pce���Yd��Ycehjc=új�

ýý

Joy

Anger

Not at all Very much
Judgement
þ
impossible

1 2 3 4 5 6
1 2 3 4 5 6 ý

ÎJÏ[Ð£ÑgÒLÓ ÷£±}õ Ñ9Ó=× ß ÏÀÖ£ágá à ÏÀÒ]Ó

Unit

Sample
ÿ
   data
(EMOTIONAL)

Reference
     data
(NEUTRAL)

Silent
ÿ
 1.5[s]

Silent
ÿ
 3.0[s]

ÎXÏÀÐ£ÑgÒLÓ�� ± ·�àWßeà × ß Ò]Ñgì ß ÑgÒLÓ
÷£± Ý ± ç Ú
Ö ß Ï[Ö£á à Û�ìCÖ£ágì!ÓCÕ ß ×
����������� UW:	�¡\AT�

��B��]T�T����ºT��;B���TØZ��
¿X�Yca� ò rsuv�jijcelYcehj�¤ùj�pÌnk6f;rsce�?y��noScek6f;rvce�Lú)��cehjcOxphLf;�Y�gf;ijcO�Aij�Y�

�Ycel=ij�X�X�Yma��cehjc uvlY�jijhj�Yteijce��ijm ¾ rsr�uvl�ij�Yc{ce~Yfwrs�gf;ijuvmpl�mpl�¯=�Yce�A�
ijuvmplYlgf;uvhjce�Vf;¢£m!�Yi uvkadYhjce�j�Ace�6cekampijusmpl6mpl�c=f;tw���jdNcecet;�g�OªEuvxN�s�
uv�1mplYc}mpoXi§�Wca¯=�Yce�jijuvmplYlgf;uvhjce�1�X�Yuvtw�Åf;hjc}¢Ef;�jce�
mpl¨i§�Wca�jce~!cel
�Ai§cedW�Jkac=f;�j�Yhjc{oSmphJhLf;ijuvlYxN�
½]d£cecetw�©�{f;�}�jijhj�Yteij�Yhjce�©uvlY�Yuvt=f;ijce�©usl¥ªEuvxN� �
mpoOdEf;ushjuvlYx
mpÇ

lYce�Wi§hLfwr®�jdNcecet;�Åf;lY��cekampijusm!lgf;r®�jdNcecet;���Juvi§���AusrvcelYteca¢£cei¡��cecel
ij�Ycek6�9q�f;tw���Ad£cecetw���{f;�XhjcedNc=f;ijce���Yl=ijusr_f;rvr��A�Y¢)�Sceteij� ¾ lYus�A��ijm
f;lY�A��ceh{oSmph�f;rvr_ijcehjk��{uvl
¿Jf;¢Yrvc��p��¿J�Ycamphj�Yceh¤mpo��NÌ���mphj�Y�¤us�
hLf;lW�Ympkaus�ece��f;lY��� ò �A�Y¢)�Sceteij�guv�9�Wus~=us�Wce�¤uvl=i§mOij�Yhjcec�xphjmp�YdW�Xf;lY�
ij�YcVmphj�Yceh¤mpo1�p���Ad£cecetw�Yce�1uv�{hLfwlY�Ympkaus�ece�	f;kamplWx�ij�YcVxphjmp�YdY�
uvl�mphj�Wcehnijm6fj~pmpuv���Yus�Aijmphjijusmpl�t=f;�Y�jce��¢=��i§�Wc�mphj�YcehL�
����������������

��>����!Z���� <?8AB[8

Ó�� �! ã#"¨Ö ùj�pú
ª®f;teijmph1f;lgfwrs�=�juv�Xce�jijuvk�f;ijce�Xojf;teijmphXrvmNf;�YuvlYx�k�f;ijhjuvÃ �! f;lY��ceÃ=�
ijhLf;teij�1ojf;teijmphj�LùSojfwtei§mph��Atemphjce�Lú{ã1uvl
q_¯��sùj�púX�Ausk��YrsiLf;lYcem!�Y�jrv�C��Ó
uvlY�Yuvt=f;ijce�Xce~Wf;rv�gf;ijusmpl�~Wf;rv�Yce�XoSmphX�NÌQ�W�j�gf;r�cekampijuvmplgf;r)��mphj�W�Xuvl
¿Jf;¢Yrvc6�p� �$ uv�{ij�YcVhjcer¡f;ijus~pc}uslYo[mphjk�fwi§uvmpl
¢£cei¡��cecel
ij�Yc}cek�mp�
ijuvmplgf;r�¢gf;�juvt�templYtecedWi§��f;lY���W�j�gf;r�cek�mpijuvmplgf;r)�nmphj�Y�L�
��i us��f;�j�A�Ykace�6uvl�ij�Yus��hjce�Ac=f;hjt;��i§�Ef;i��Y�j�gf;rEcekampijuvmplgf;rEtemplY�

tecedYij� f;hjcntemplY�Aus�Aij�®mpoWrvuslWc=f;h®tempk1¢Wuslgf;ijuvmpl�mpo£�jce~pcehLf;rY¢Ef;�juvtntemplY�
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