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WYX[Z]\C^_Z�^a`CXcbed�f�Xg\[be^ihHhjXg\kbeXl`Cd3`CmnX�hpo�q-rsbtqur `
v f-w Xjmn^xw X v \Cyzb�{]`CmC^ihjX|\1} `�~ v�� {]Xj\CXgmn\1r Xg~ v w��_Xgd v y��
f�d�o�q�r�btq�b�{]`Cmn^MhjX|\C`�b v y�^_f]m v r y���X|`*r \CX�� � ^3^T���
`"Xg��b|r X|y�mkw d v y���� v `Cm1����ypmnq�r `,`Cmn{��*d���o�X�r y�mC\n^a�
��{-beX�m�o�^�h v r y�mCX�btq]y�^Mw ^ � r Xg`�r y�r mk�zmnq]X��]\n`Cm1� v
hjX v `C{]\nX�hjX|y�mVhjX|mCq�^T�V^i��X�hj^amkr ^ay v w�be^_y�mCX|y�mV��\C^Mh
`CZ�XgX�btq���`C{�btq v `=  v y � X|\1}s�i  `C^a\C\n^1o�}�� v y��H  Z�w X v `CX���}�X|�
`CZ�X�b|r v w�w d�r y�b�d3f�Xg\ube^ihHhjXg\kbeX�¡C� v y���mnq]X¢`CX�b�^ay-�]�
v yprsh v&� X"\CX|mC\1r X|~ v wT`Cd�`CmCX�h�y]^_m�{�`1r y �£v y�d�o�^a\k��`
v `��_Xgd�`1�5o�q�r�btq�w X v \ny]`�b�{]`CmC^ihjX|\1} `�~ v&� {�X¤rsh v�� X��
��y¤mCq�XjZ v `Cm�`CmC{-�]r Xg`1��mnq]X¥r�h v&� Xj\CX|mn\1r Xg~ v w v w � ^a�

\1r mnq�hj`�mnq v m�mC\nX v m�{�`CXg\1} `�`CX|y]`1r f�r�w�r m¦d v \CX;f v `CX��§^_y
`Cm v mkr `Cmkr�b v wjhjX|mCq�^T��`1�?¨©q�Xgd���f�X��ª^_\CXgq v y-�]����X|mCX|\C�
hHr y]Xumnq]Xx\CX�w v mkr ^_y]`Cq�r Z«f�Xgm�o�X|Xgy¬r�h v&� X|`1�­Z�q�d3`1r�b v w
��X v mC{�\CXg`1¡ v y���mCq�X�r \®rshVZ]\CX|`C`1r ^_y]`1�nhjX v `C{]\CX��¯f�d
Z]`Cd8btq]^iw ^ � r�b v w�Xg~ v w { v mkr ^_yuX|°3Z�Xg\krshVXgy�mn`1¡C� v y��ur m�r `
�]°�X��[mCq�Xg\nX v �ªmnXg\k��±"^a\nXg^1~_X|\1��r m�r `�mnq]X|^a\CX|mkrsb v w�w d"r�hj�
Z�^a`C`1r f�w X,mn^ v � v Z]mxr y��]r ~8rs�*{ v w `�`C{�r m v f�w d��«²ly�mnq]X
^amnq]X|\³q v y��]�[mnq]Xg\nX v \nX«b�^MhHhj^_y�`CXgy]`CX�mnq v m¢mnq]X
\CX|mC\kr X|~ v w5�_Xgd�` v \CX;o�^a\k��`1��´µ{�m�r m�r `1�(r y£� v bemk�-��r �¥�
b�{�w m¥��^a\={]`CX|\C`=mn^,X|°3Z�\CX|`�`�mCq�X�r \¥rsh v�� X|`=f�dxo�^a\k��`1�
X|`�Z�X�bgr v w�w d¶r y�mnq]X�b v `CX�mnq v m"mCq�X�^afT·�X�bem�r y-bgw {��*Xg`
v \nm1r `Cmkrsb¢� v bemn^a\C`�w�r �_XuZ�r�bemn{]\nXg` v y��«bgw ^amnq]X|`1��¸*^ v
y]X|o�rsh v�� X[\nXgmn\1r Xg~ v w v w � ^a\kr mnq�h¬r `¹\nX�ºg{�r \CX�����o�q-rsbtq
v b|beX|Z]mn`V~ v&� {�X��_X|d3`Vo�q-rsbtq v \CX³�]r ��be{-w mVmC^¤f�X�Xg°��
Z]\nXg`C`CX��"f�duo�^a\1�*`1� v y-� v � v Z]mC`Vmn^zr y���r ~8r���{ v w `Vf�d
w X v \Cy�r y � hjX�btq v y�r `1hH�

²ly�mCq�X§^amnq]X|\jq v y-�]��mnq]X¢h v y]��h v btq�r y]Xur y�mCX|\C�
� v b�Xur `c~_X|\Cd£rshVZ8^_\Cm v y�mHb�^MhjZ�^_y]Xgy�m¥r y�`C{�btq v r y]�
mnXg\ v bemkr ~_X¢be^_y���r mkr ^ay���¸*Z�XgX�btq«r y�mCX|\1� v b�X¢r `j~_X|\CdxX����
��X�b�m1r ~_X�o v d»mn^=\CX v w�r ¼|XAy v mC{�\ v w y�Xg`C` v y��[mC^§b�^MhHh�{]�
y�r�b v mnX"be^_y�mCX|y�mC`�o�q-rsbtq v \CX"�]r ��b�{�w m�mn^¥X|°3Z�\CX|`�`[f�d
o�^a\k��`"h�{]mn{ v wsw d��¥¸*{�btq�be^_y�mCX|y�mC`1��`C^³mn^³` v d¢Z v \ v �
w�r y � {-r `Cmkr�b�r y-��^a\1h v m1r ^_y�� v \CX£be^_y�~_Xgd_X���f�d�`CZ8X|X�b½q

o�r mCq¤w�r y � {�r `Cm1r�b�r y-�ª^_\1h v m1r ^ay-��¸�^�r m�r `(~_X|\CdjX|¾�X�b�m1r ~_X
mC^"{�`CX�`CZ8X|X�b½q�r y�mnXg\k� v beX,r yumnq�r `¥b v `CX;o�q�r�btq�y�XgX���`
mC^xbe^ihHh�{]y�r�b v mnXj~ v�� {]XHbe^_y�mCX|y�mC` v `[\CX|mn\1r Xg~ v w3�_X|d��

��y,mnq]XH��^iwsw ^1o�r y � `CX�bemkr ^_y]`1��o�XjZ�\C^aZ�^_`CXVmnq]X§bed��
f�Xg\�b�^MhHhVXg\1b�X�`Cd3`CmnX�h¿o�q�r�btq¯b�^ay�`1r `Cmn`�^M�"hjX|y]�
m1r ^_y]X��VmnX�b½q]y]^iw ^ � r X|`1����y¥mCq�X�À&y��V`CX�bemkr ^_y���o�X[`Cq]^1o
mCq�Xj^a{�m1w�r y]Xc^i��mnq]Xj`Cd3`CmnX�h¥� v y-��Xg°�Z�w v r y³mCq�XHhj^T���
{�w Xg`�r y�r m v ��mnXg\�mnq v mk�

Á Â�Ã³Ä¢Å�OÆÂ¬PjÇÈÇÉÅ�O-S¹Å?ÊcÃ³Ë�N�Å�Ç

Emotional Speech
Ì

Evaluation
Ì
  Module
(customer)

Emotion Measurement
Ì
Module
(Speech processing)

Goods
Í
Images

Guide
Í
Speech

Goods Candidate
Í
Presentation Module

Guide Speech
Í
Synthesis Module

Candidate Images and
Î
its Physical Characteristics

Evaluation for
Ì
each Candidates

Goods Image
Í
Retrieval Module

Ï©r � �[Ð¯Ñ©d3f�X|\�Ñ©^ihHhjXg\kbeX¤¸�d�`CmCX�h

¨©q]X�Ñ©d3f�X|\�Ñ©^ihHhjX|\1beX�¸�d3`CmnX�hÒr `³`Cq]^1o�yÓr y
Ï©r � �sÐ_�
��m;q v `�`1rshVZ�w X�r mnX|\ v mkr ~_XYhjX�btq v y-r `1hH�³Ô[m���\C`Cm

mCq�Xc`Cd3`CmnX�h¬Z�\CX|`CXgy�mn`�b v y-�]r�� v mCX|`�^i� � ^3^T��` v m[\ v y]�
��^ihH� v y-��mnq]XgyÆmnq]X�b�{]`Cmn^MhjX|\£X|~ v w { v mnXg`£mnq]X�h
f�d�`CZ�XgX�btq�o[q�r�btq�r y-bgw {��*Xg`¥`C^MhVX³X�hj^_m1r ^_y v wlb�^ay��
mCX|y�m1��¨µq]X"`Cd3`CmnX�h v y v w d�¼gX|`�mCq�X"`CZ�X|X�btqzZ v \ v hjX|�
mCX|\C`1� v y-�xX|°3mn\ v b�mn`�Z]`CdTb½q]^Mw ^ � r�b v w(X|~ v w { v m1r ^ay�~ v w �
{]X|`¥��\C^MhÓmCq�X�hH�»´ v `CX��"^_y�mnq]X�hH�imnq]X;`Cd3`CmnX�h?��X|�
mCX|\1hHr y]X|`�y]X|°3m�b v y���rs� v mnXg`1�
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synapse weight initialize random

Image Features

one-to-one
correspondence

Image Data
Candidate Image
   Presentation

Image Features
Õ

Determination of Candidates
        by Neural Network

   Evaluation
for Candidates

NN’s Learning

Acquired ImageProduction of
the teach signals

Good?

Ï�r � ��À¯Öl^5^T�*`�r�h v&� X»\CX|mC\1r X|~ v wThj^T��{�w X

× Ø?P�P�Q"Ë KiÇÉÙ�ÚjÅ Û�Å-N�O-U&Å�Ü[Ù�Ý
Þ P�Q"RHÝ&Å

¨©q�r `�r `�mCq�X;�_X|\Cy�X�w(hj^T��{-w Xc^M� v w�w��¹��m�r `�`Cq�^1o�y
r y,Ï�r � �sÀ_�-��m�r y-bgw {��*Xg`-mCq�Xjr y�mCX|\1� v b�X���mn^=Z]\nXg`CX|y�m[b v y��
�]r�� v mnXg` v y���^af]m v r yßmnq]X«b�{]`Cmn^MhjX|\1} `¢X|~ v w { v m1r ^_y�¡
v y-��mCq�X³X�hj^_m1r ^_y�hjX v `C{�\CX�hjXgy�muhj^T��{-w Xzr y¶� v bemk�
��mxbe^_y]`1r `CmC`§^M��r mnXg\ v mkr ~_X�hjX�btq v y�r `1h v `xr y-�]r�b v mnX��
r y�Ï©r � �sÀ_�3o�q�r�btq�r `�mnq]X"� v m vcà ^1o¶^M��r m1�

¨©q]Xjr�h v�� Xg` v \nX�`Cmn^a\CX���r y¢r�h v&� XV� v m v f v `CX v y��
Z]q�d�`1rsb v w]��X v mC{�\CX|`=� v m v f v `CX�� v y-�VX v btq�r�h v�� Xg` v y��
r mC`x��X v mC{�\CXg`xb�^a\C\nXg`CZ�^ay-�u^ay�Xg�½mC^_�t^_y]X��©`C^�mCq�Xgd v \CX
mn\CX v mCX��xr yxmnq]X¤�ª^_\1h¬^M�]Z�q�d3`1r�b v w-��X v mn{]\CX»~_X�bemn^a\n`1�

WYX�X|°3Z-w v r y v f8^_{]m[mnq]X"r y�r m1r v w-b v y-�]r�� v mCX|` v y��
X|¾�X�b�m1r ~_X�\nXgmn\1r Xg~ v w�hjXgmnq]^T�[{�`1r y � y�Xg{�\ v wgy�Xgm�o�^_\C�3`1�
v y-�zbtq v y � X¥mCq�X"`CX�bemkr ^_y v f�^a{]mcmnq]X�hj^_m1r ^ayphjX v �
`C{]\nX�hjX|y�m�hj^T��{�w X��

á�â¦ã ä"å©æ©ç�èté�êTëVì¹í]êTî*ï�ðaí]ç
¨©q]XñZ]q�d�`1rsb v w���X v mC{�\CXg` v \CXÒb v wsb�{�w v mnX�� v `

`Cq]^1o[yÆr yÆÏ©r � �sò_��¨©q]X|`CX v \CXzy]^_m¢`CZ8X�bgr v wsr ¼gX��£mn^

Image

color segmentation

Segmentation
ó
        Image

extract regions
           &
calculate features

1. area of the region
2. mean value of pixels in the region
ô
3. curvature of outlines of the region
4. position of the center of gravity

Features

Ï©r � �[ò¯Ñ v w�be{-w v mkr ^_yx^M�iZ]q�d�`1rsb v w(��X v mC{�\CXg`

`CZ�X�b|r �-b=b�^ay-�]r m1r ^ay�`�^a\�mnq]X��Tr y��*`�^i�3\nXgmn\1r Xg~ v wa�_Xgd�`1�
f]{�m�� v r \[mC^HX|~_Xg\nd³�8r y���`�^i��rsh v&� X|`1�

á�â�õ ök÷�ètî�ètê8ëjøxê8÷�ù�ètù�ê8î�í]ç

¨©q]X�r y-r m1r v w�b v y���rs� v mnXg`�^i� � ^3^(�*` v \CXß�*XgmnXg\n�
hHr y]X�� v mÓ\ v y��*^MhH� ��múr ` v btq-r X|~_X���f�dû`CX|mC�
m1r y � mnq]Xüo�X�r � q�mC`�^M�,X v btqý`Cd3y v Z]`CX|`�^M�³y�Xg{�\ v w
y]X|m�o�^a\C��`1�CÏ©r � � þM¡Vmn^Y\ v y-��^Mhý~ v w {]Xg`1� v y��u`C^a\Cmkr y �
mCq�X�^a{�mCZ�{]m£~ v w {�Xg`ß��^a\£X v btqÿr�h v&� X|`�o�q�Xgy�mnq]X
Z]q�d�`1rsb v w���X v mC{�\CX|` v \nX�r y�Z]{]mjmn^�r y]Z�{]m"w v d_Xg\1�³¨©q�X
mC^_Zuþur�h v&� X|` v \CX»mnq]X"r y�r m1r v w-b v y-�]r�� v mCX|`1�

(70 units)
Input layer

(160 units)
buffer layer

(1 units)
Output layer
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Ï©r � �©þñ¨©q]X»`Cmn\C{�b�mn{]\CXc^i�iy]X|{]\ v w5y]X|m�o�^a\n�3`

À



á�â�á ö���ê��(í���í]î�ðaètí��8ê8ë	�úí]î�å�
©ù
�AXg{�\ v wVy]X|m�o�^a\C��`�w X v \ny]`zmnq]X¶b�{]`Cmn^MhjX|\1} `Y\nXg�

ºk{�Xg`Cm�r y¶mCq�X��ª^_\1hû^M��mnq]Xzo�X�r � q�mn`u^i��`Cd3y v Z]`CX|`1�
�AX|m�o�^a\C��`§Z]\CX|`CXgy�mn`§mCq�Xzrsh v&� X|`§o[q�r�btq¶h v mkbtq�{�Z
mn^HmCq�X,b�{]`Cmn^MhjX|\1} `�\nX�ºg{]X|`�m�f�dYhjX v y]` v `��ª^iw�w ^1o[`1�

Ða�c¨©q]X¤b�{]`Cmn^MhjX|\�X|~ v w { v mCX|`�mnq]X¤b v y��]r�� v mCX|`1�
Àa�
�AXgm�o�^_\C�3`"hHr y�r�hHr ¼gX|`»mnq]X���±�¸,f�X|m�o�X|X|yzmnq]X
be{�`�mn^ihjXg\1} `¤X|~ v w { v m1r ^ay«~ v w {�Xg` v y��YmCq�Xu^_{]mn�
Z]{]m-~ v w {]Xg`({]`1r y � b�{]\C\CX|y�mµo�X�r � q�mC`µ^i�k`Cd3y v Z]`CX|`
f�d³{�Z�� v mkr y � mnq]Xco�X�r � q�mn`1�������������������! #"«¡C�

òa�c¨©q]X¤mC^_Z£þ«r�h v�� Xg` v \nX,mnq]X,y�Xg°�m¢b v y���rs� v mnXg`
{]`1r y � y]X|o¶o�X�r � q�mn`�^M�i`Cd�y v Z�`CXg`1�

þM�cÖ[^Hmn^�Ða�

$ %«ÇÈP�N�U&PVL Þ Å�Ù=Ë8RHO-Å�ÇÈÅ�L�N
Þ P�Q"RHÝ&Å

¨©q�r `¢hj^T��{-w XYhjX v `C{]\nXg`§mnq]X�be{�`�mn^ihjXg\1} `�X|~ v w �
{ v m1r ^_y?��^_\zX v btqýb v y���rs� v mnXg`1� Ï©r � �'&£`Cq]^1o�`�mnq]X
à ^1o£^M�_^_f]m v r y�r y � Z]`Cd8btq]^iw ^ � r�b v w1X|~ v w { v mkr ^ay�~ v w {]X|`
��\C^MhÓ`CZ8X|X�b½q�Z v \ v hjX|mCX|\C`1��ÔV`Hr y���rsb v mnX���r y«Ï©r � �(&a�
r m�r `xy]X�beX|`C` v \Cdpmn^ � Xgm¢mnq]XY\CX�w v mkr ~_X«r y-�ª^_\1h v m1r ^ay
mn^�mn\ v y]`1��^a\1hýZ]q�d�`1rsb v w[ºg{ v y�m1r mkr X|`§mn^YZ]`Cd8btq]^iw ^ � r �
b v w]ºk{ v y�m1r mkr X|`1�[¨©q]X�Z�\C^TbeX���{�\CX�mC^ � X|mAmnq]X�\CX�w v m1r ~_X
r y���^a\1h v mkr ^_y�r `�`Cq�^1o�y�r y�Ï©r � �()a�µ��y¢mCq-r `�`Cmn{��*d���o�X
{]`CXY`Cm v m1r `Cm1r�b v wchjXgmnq]^T��`¢o[q�r�btq v `C`C{�hjX«wsr y�X v \1w�r �
m�d v hj^_y � ^_f]`CX|\C~_X��¥~ v \1r v f-w Xg`1��`CZ8X|X�b½qxZ v \ v hjXgmnXg\n`
v y-�£X�hj^_m1r ^_yßo�^_\1��`��nºk{�Xg`Cmkr ^ay v r \CX�¡�{]`CX���r y¶mnq]X
`C{]f-· X�bemkr ~_XjXg°�Z8X|\1r�hjXgy�mk¡n�

Customer’s speech
*

for goods_1
Customer’s speech
*

for goods_N

Parameter
analysis

Parameter
analysis   Relative

Information Spectrum envelope
Prosody

Transformation to
+
psychological evaluation

Transformation to
+
psychological evaluation

’pleased - displeased’

Evaluation values for Candidates

Ï©r � �,&.-Ahj^amkr ^ay v y v w d3`1r `

/

E=A   F0f

Emotional
 Speeches

Subjective
Evaluation

Parameter
 Analysis

 Factor
Analysis

 Principal
Component
  analysis

  Multiple
Regression
 Analysis

E

C=A   P
1 0c

F=A   C0m

E: Evaluation Values
F: Factor Scores

P: Physical Parameters
C: Principal Component
     Scores

P

C
1F

Ï©r � �,)ú²�f]m v r y�r y � mCq�X;\CX�w v mkr ~_X"r y-�ª^_\1h v m1r ^ay�`

2 %43�5¢Å�O-U&ÇÈÅ�L�N�Ë

6�â¦ã ö���ê��(í���íiî*ðaètí7��ê8ë98Aæ©ç�î�í��

��y¥mnq�r `�Xg°�Z�Xg\1r�hjX|y�m1�*mnq]X[Z�{]\CZ�^_`�Xcr `�X|° v hHr y-r y �
mCq�X�X|��b|r X|y�b�d¥^M��mnq]X§r�h v&� X�\CX|mC\1r X|~ v w_`Cd�`CmCX�hÆr mn`CX�ws�
o�r mCq�^a{�m,mCq�X�X�hj^_m1r ^_y�hjX v `C{]\CX�hjXgy�mYhj^T�*{�w X���`C^
Xg~ v w { v mkr ^_yu~ v w {]X|`1�5q�Xg\CX�� v \nX � r ~_Xgy�h v y�{ v w�w dzr y;:
`CmCX|Z]`���^a\�\ v mkr y � �

<>=@?�=�? A �7B#C#�@�D�@��B

�|h v&� XFEc´ GDGDG òIHJH"¸�beX|y]X|\Cd,��h v�� Xg`
¸�{]f-· X�b�mC` GDGDGÒþH`CmC{-��Xgy�mn`
¨ v \ � X|m�`CX|y]`1r f�r�w�r m¦d³o�^_\1��`

GDGDG K�\nX���\CXg`Cq-r y ��L
GDGDG K�`1r�hjZ�w X L

¸�{]f-· X�b�mC` v \CXÆr y-�]r�b v mnX��¬mn^ Xg~ v w { v mnX�b v y-�]r �
� v mCX|`���^a\M:j`CmnXgZ�` v mM&jmkrshVXg`1�

<>=@?�=�N OQPSR!T �@� R

¨ v f-��Ð v y��z¨ v f���À§`Cq�^1o mnq]XHmC\ v y]`1r mkr ^_yz^M�(mnq]X
Xg~ v w { v mkr ^_y�~ v w {]X|`£��^a\£b v y-�]r�� v mCX|`£r y¶m�o�^�b v `CX|`1�
Ï�^a\�mnq]X"r y�r m1r v wTb v y��]r�� v mCX|`1�3mCq�X;X|~ v w { v m1r ^ay¢~ v w {]Xg`
\ v y � X[^1~_X|\=Ð[mn^F:»r y¥f�^amnqub v `CX|`1��mCq�XgyHmnq]X[y�{�h�f�Xg\
^M�imkrshjX|` � \C^1o;r y � ��mnq]X|d v w `C^�r y-be\nX v `CX����

¨©q�r `�\CX|`C{�w mC`�r y���rsb v mnXg`«mnq v m«mnq]XÆrsh v&� Xß\CX|�
mC\kr X|~ v w*`Cd3`CmnX�h�w X v \ny]`¹{]`CX|\1} `=r�hjZ-wsr�bgr m�\CX|mC\1r X|~ v w*�_Xgd
v y-�uw ^3^a��`�be^_\C\CX|`CZ�^ay���r y � r�h v�� Xg`�{�ZuX|¾�X�b�m1r ~_X�w d��

ò



¨ v f��jÐú¨i\ v y�`*r mkr ^_y�^i��X|~ v w { v m1r ^ayx~ v w {�Xg`§��^_\§b v y��
�]r�� v mnXg`���mCq�X¤b v `CX»^i�UK�\CX���\CXg`Cq-r y ��L ¡

Ñ v y���rs� v mnXg`
m1r�hjX|` �¹^M��Ð �A^M��À �A^M��ò �A^i� þ
Ð ) Ð ò &
À þ ò À )
ò & À ) &
þ & ò ) þ
& ) : : )

¨ v f��jÀú¨i\ v y�`*r mkr ^_y�^i��X|~ v w { v m1r ^ayx~ v w {�Xg`§��^_\§b v y��
�]r�� v mnXg`���mCq�X¤b v `CX»^i�UK�`1r�hjZ�w X L ¡

Ñ v y���rs� v mnXg`
m1r�hjX|` �¹^M��Ð �A^M��À �A^M��ò �A^i� þ
Ð & À Ð &
À ) ) ) À
ò ) þ & )
þ Ð À þ )
& & & : )

¨ v f-��ò�Ô§bgb�{]\ v bed¤^M�µh�{-w m1r Z�w X»\CX � \CX|`C`1r ^_y

Ï v b�mC^_\WV
h�{�w mkr Z-w X
b�^a\C\nX�w v mkr ^ayb�^5X|��bgr X|y�m

�*XgmnXg\1h¥r y-r `Cmkr�b
b�^5X|��bgr X|y�m

Ð Ha�(&I: Ha��òaò
À Ha��òIH Ha�(HIX
ò Ha��À�þ Ha�(HI)

6�â�õ ��íiëtê8î�è��(í�ök÷ZY[
(ðI��êTî*è�
(÷
Ô¥bgb�{]\ v b�d ^i�ßhjX v `C{�\CX�hjXgy�m�^i��Z]`Cd8btq]^iw ^ � r �

b v w�X|~ v w { v mkr ^ay�~ v w {�Xg`x��X�hj^_m1r ^ay v wlb�^ay�mnXgy�mk¡¥��\C^Mh
`CZ�XgX�btq�Z v \ v hjX|mCX|\C`"r `H��X|Z8X|y��*Xgy�mc^ay v b|be{�\ v b�d�^M�
mnq]X�\CX�w v m1r ~_X§r y-�ª^_\1h v m1r ^ay�`1��WYX�mCq�Xg\nX���^a\CX�X|° v hHr y�X
mnq]X³b�\1r mCX|\1r ^ay�o�q-r�btq�r y-�]r�b v mnXg` v b|be{]\ v b�d¢^M�©h�{�w m1r �
Z�w Xc\CX � \CX|`C`1r ^_y v y v w d3`1r `1�C¨ v f-�sò_¡C�

��yÓmnq�r `zXg°�Z8X|\1r�hjXgy�mn`1�§mCq�\CX|X�� v bemn^a\C` v \CX«Xg°��
mn\ v b�mCX��Óf�dñ� v bemn^a\ v y v w d3`1r `1� ¨©q�X�Z8^_`1r m1r ^ay-r y �
^M�Vºg{]X|`Cm1r ^ay v r \CX|`1�­X�hj^amkr ^_y«o�^_\1�*`1¡cmn^p� v b�mC^_\ v °�Xg`
v f�^_{]m[X v btq£� v b�mC^_\C` v \nX;`Cq�^1o�y�r y�Ï©r � �(:a�

\|{�� � r y � ��\C^ihÈmnq]X�o�^_\1��`xZ�^_`1r mkr ^ay]X���^_yßmnq]X
À�y-�»� v bemn^a\ v °Tr `1�3r mAr `-Z�^a`C`1r f�w X�mC^�\nX �iv \1�lmCq-r `�� v b�mC^_\
v `]K�Z-w X v `�X���^���r `CZ-w X v `�X��]��mn^�b v y-�]r�� v mCX � ^3^T��`1¡ L
v °8r `1�3`C^ v bgb�{]\ v bed"^_y�w d v f�^a{�mcÀ�y-�¢� v bemn^a\cr y�Ï©r � ��ò

fear   -0.8419
sorrow      +0.8807
cynicism   +0.8044

surprise    +0.9409

grief          +0.7245

+1.0-1.01st

2nd +1.0-1.0

joy          +0.7250
flattery   +0.8112proud   -0.4617

anger    -0.4596

3rd +1.0-1.0
anger    +0.7427
proud   +0.5002

Ï©r � ��:`_M^_`1r mkr ^ay-r y � ^i�(X�hj^_m1r ^ayYo�^a\k��`»^ay�� v bemn^a\
v °�Xg`

r `;rshjZ�^_\Cm v y�mk�
ÔV`§{�y���X|\C`Cmn^3^(�z�ª\n^Mhû¨ v f-�sò_� v b|be{]\ v b�dpr `�y�^am

`C{]��b|r X|y�mHr y�� v b�m1�§¨µq�r `"r `Hb v {�`CX�����\C^ih��ª^iwsw ^1o�r y �
� v bemn^a\n`1�

acb v bt�u^i�TmCq�X§y�{�h�f�Xg\j^M�8`CZ8X|X�b½qY{�`CX���r yY`C{�f]�
· X�bemkr ~_X�X|°3Z�Xg\krshVXgy�mn`��Cr m£b v {�`CXg`£w v bt�ß^M��mnq]X
`1r � y�r ��b v y�b�d,^M��� v b�mC^_\�`1be^_\CX|`1¡

a ��y]`C{���bgr X|y�bed»^M�ir y���rsb v mkr ^ay�mC^j`C{]f-· X�b�mC`�o�q�r�btq
~ v w {]X�r `;¼|Xg\C^¢X�hj^_m1r ^ay-�Cr m¤b v {]`CXg`¤r y�~ v w�rs�z��r `C�
mn\1r f]{�m1r ^ay v hj^_y � X|~ v w { v mkr ^ayx~ v w {�Xg`1¡

¨i^prshVZ]\C^1~_X v b|be{]\ v b�da�cr mur `"y]X�beX|`C` v \Cd�mn^z\CX|�
`C^Mw ~_X;mnq]X|`CX»Z]\C^_f�w X�h�r yxmCq�X,��{]mn{]\nX»o�^_\C�T�

²ly�mnq]Xx^amnq]X|\¤q v y����jÏ©r � �'dYr y-�]r�b v mCX|`"mCq�Xu\CX|�
w v mkr ^_y]`Cq�r Z�f8X|m�o�XgX|y£X|`�mkr�h v mnX���� v bemn^a\�`1b�^a\CX|` v y��
X�hj^_m1r ^_y v w]be^_y�mCX|y�mcr y"`CZ�X|X�btq-�U-Ahj^amkr ^_y v wMb�^ay�mnXgy�m
r `1�5q�Xg\nX��T��X|mCX|\1hHr y]X��§f�dYwsr `CmnXgy-r y � Xg°�Z�Xg\1r�hjX|y�m1�
ÔV`�`Cq]^1o�yûr yñÏ©r � �(da�¢mCq�Xg\CXÆr `�`1wsr � q�m�be\C^_`C`C�

be^_\C\CX�w v mkr ^_y£f�X|m�o�XgX|y�mCq�X�hH��Ï v b�mC^_\¥`1b�^a\nXg`1��q]^1o��
Xg~_X|\1����^_y�} m;\ v y � X4H_�(H¥mn^£Ða�(H v y-�³`C^MhjX"f�r v `,b v y
f�X=`CXgX|y��[Ï�\C^ihümCq-r `�\CX|`C{�w mC`1�8r mjbe^_{�w��;f8XV`C{�Z]Z�^a`CX��
mCq v mYr m�r `¢`C{-bgb�Xg`C`1��{�wAmn^£X|°3mn\ v bem,X�hj^_m1r ^ay v wVb�^ay��
mCX|y�m��ª\n^Mh¬`CZ�XgX�btqxZ v \ v hjXgmnXg\n` v w mnq]^_{ � q v b|be{�\ v bed
^M�µh�{�w m1r Z�w X»\CX � \CX|`C`1r ^_y v y v w d3`1r `�r `�y]^_m[`C{]��b|r X|y�mk�

��y»mCq�X��ª^iwsw ^1o�r y � `CX�b�m1r ^_y��go�X¹Xg° v hHr y]X�mCq�XAmn^am v w
`Cd3`CmnX�h�{�`1r y � mnq�r `=\nX�w v mkr ~_X¤r y-��^a\1h v m1r ^_y��

þ



Ï©r � �edzÑ©^_\C\CX�w v mkr ^_y;f�Xgm�o�X|Xgy»mCq�XVÀ&y��»� v b�mC^_\-`1be^_\CX|`
v y-�§X�hj^_m1r ^ay v wTbe^_y�mCX|y�m�r yx`CZ�XgX�btq

6�â�á f9
(î*êTë	8�æ©ç�î*í7� gh��ê8ë¦ïAêTî*èi
(÷
¨i^¶^af�m v r y�Z]`CdTb½q]^Mw ^ � r�b v wcX|~ v w { v m1r ^_yÓ~ v w {]X|`1�

o�X³��X|\1r ~ v mnX�mnq]X³À�y��u� v b�mC^_\=`1be^_\CXg`�r y v b|be^_\1� v y�b�X
o�r mCqYÏ©r � �(&Vo�q�Xgy v b�{]`CmC^ihjX|\[{�mCmnXg\n`[`CZ�XgX�btqz�ª^_\lX|�
~ v w { v mkr ^ay-�lÏ v b�mC^_\�`1be^_\CX|` v \CX�y]^_\1h v w�r ¼gX��jmCq�\C^a{ � q
�]r ~8rs��r y � f�dcmCq�X�\C^3^_m-^M�*X�r � X|y�~ v w {�Xg`1��mCq�X�`Cm v y�� v \1�
��X|~Tr v mkr ^ay¢^M�µ� v b�mC^_\C`1¡C�

¨©q]X¤\CX|mC\kr X|~ v w(X|°3Z�X|\1r�hjXgy�m,r `³��^_y]X¤{�y���X|\�mnq]X
` v hVX¢b�^ay���r mkr ^ay v `V`CX�bemkr ^_yj&JksÐJk�Ða�lÔVy��Hmnq]X�\CXg`C{-w m
^M�µr m;r `�`Cq]^1o�y�r y�¨ v f-� þ v y��¢¨ v f��(&_�

b r �_XVmCq�X=\CX|`C{�w m�^M�3`CX�b�m1r ^ayl&Ik�Ða��Xg~ v w { v mkr ^_y,~ v w �
{]X|`H^M�¹mnq]X�r y-r m1r v w[b v y-�]r�� v mCX|`¥\ v y � X¢^1~_X|\�Ð,mn^c:
X�ºk{ v wsw da��¨©q]X|yzr y³f8^_mCqzb v `CXg`1�8r m;b v y¢f�Xj`CXgX|y¢mnq v m
X|~ v w { v mkr ^ayY~ v w {�Xg` v��iv r y]`Cmjmnq]XuÀ&y��Yb v y���rs� v mnXg`"r `
q�r � q¤r y � Xgy�Xg\ v w�� v y�� v��iv r y]`CmTmnq]X=ò�\k�;b v y-�]r�� v mCX��gX|�
~ v w { v mkr ^ay�~ v w {]X|` v \nX�`1b v mnmCX|\CX�� v��iv r y���`C{]fT·�X�bemn` v \CX
��^a\1b�X��=mn^jX|~ v w { v mCXm)Am1r�hjXg`1�*`C^j^a\kr � r y v w�w d;mnq]Xgd;o;rsw�w
q v ~_X v b|ºk{-r \nX��,mCq�X�r�h v&� Xu��\C^Mh®mnq]XH\CXg`C{-w mc^M�-mnq]X
Ð�`Cm[Xg~ v w { v mkr ^_y�¡n�

n Â¬PjLHSAÝ&RHË8U&PjL

WYX�be^_y]`Cmn\C{�b�m v y�r�h v&� X[\CX|mC\kr X|~ v w�`Cd3`CmnX�h�o;r mnq
`CZ�XgX�btqpr y�mnXg\1� v beX¥o�q�r�btqpr ` v f�w X¥mn^�hjX v `C{�\CXHX�hj^a�
mkr ^_y v w[be^_y�mCX|y�m�r y«`CZ�XgX�btq��z��mur ` v r�hjX���mC^«bed�f8X|\

¨ v f���þû¨i\ v y]`1r mkr ^_y�^M�MX|~ v w { v mkr ^ayx~ v w {�Xg`§��^a\�b v y��
�]r�� v mCX|`���mCq�X¤b v `CX»^i�,K¦\CX��ª\nXg`Cq�r y ��L ¡

Ñ v y��]r�� v mnXg`
m1r�hjXg` �A^i��Ð �¹^M��À �A^M��ò �A^M� þ
Ð : þ & À
À : : À :
ò Ð ) : þ
þ ) & ) &
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¨ v f��9&ú¨i\ v y]`1r mkr ^_y�^M�MX|~ v w { v mkr ^ayx~ v w {�Xg`§��^a\�b v y��
�]r�� v mCX|`���mCq�X¤b v `CX»^i�,K¦`1r�hjZ�w X L ¡

Ñ v y��]r�� v mnXg`
m1r�hjXg` �A^i��Ð �¹^M��À �A^M��ò �A^M� þ
Ð ) þ À ò
À & & & :
ò À ) ) þ
þ þ þ : &
& þ Ð ò Ð
) : & ò )

be^ihHhjXg\kbeXc`CXg\n~Tr�beX¤r yxmnq]X"��{]mn{]\nX��
��y�mnq�r `¥Z v Z�Xg\1�©o�X³Z�\C^aZ�^_`CX���m�o�^�h v r y�mCX�btq]�

y]^iw ^ � r Xg`1�8�]\C`Cmk��hjX v `C{]\CX�hjX|y�mlhjXgmnq]^T�[^i�kX�hj^_m1r ^ay��
v w5be^_y�mCX|y�m�r y§`CZ8X|X�b½q���`CX�b�^ay-�]��r�h v�� X[\CX|mC\1r X|~ v w1`Cd3`C�
mCX�h¯o�q-r�btq���^3X|`Cy�} m»y]X|X�� v y�d«w�r y � {�r `Cm1r�b»�_X|d3`1�,��m
o v `,be^_y]��\1hjX��³mCq v m,r�h v�� XH\CXgmn\1r Xg~ v wT`Cd�`CmCX�h�o v `
`C{�b|beX|`C`1�ª{-wjmn^ v b½q�r Xg~_X�Xg��b|r Xgy�mprsh v&� X�\CX|mn\1r Xg~ v ws�
²ly�mCq�Xx^_mCq�Xg\¥q v y���� v f8^_{]m¥mnq]X���^a\1hjX|\1� v bgb�{]\ v �
bed¥^M�5mnq]X=\CX�w v m1r ~_XHr y���^_\1h v mkr ^ay,o v `ly]^_m�`C{���bgr Xgy�mk�
f]{�mAX|`Cm1r�h v mCX��"� v bemn^a\A`1b�^a\CX|`Ao�X|\CX�b�^a\n\CX�w v mCX��»mn^»X|�
hj^amkr ^ay v w�be^_y�mCX|y�mlr y;`CZ8X|X�b½q�`1wsr � q�mkw da� v y-����\C^ih�mnq]X
\CX|`C{�w mA^M��mn^am v w_`Cd�`CmCX�hßX|~ v w { v mkr ^ay-� v Z]Z�w d8r y � ~_^Tb v w
X�hj^_m1r ^_y�mn^zXg~ v w { v mkr ^_yühjX�btq v y�r `1h r y v y�r�h v&� X
\CX|mC\1r X|~ v w�`Cd�`CmCX�h¬o�^a{-w��¥f�X»`1r � y�r ��b v y�mk�

&


