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K]qMEGLPBDOMQpZm;/KMI^BW@J_\K{BW@COjIXOM` BWV$EYhJ@JI$EGK{QbLPO[E �‚LN@CEGImBbOM` BWV$ETI>ENS KM;>F>@COA@JI>k/;$BN…

!	k/hJKM;>_W@J=/hCE K{k/k>QWOjKML\V V>KM_ =vENEGI BDO KMI>@J?AK{BDE•_Wl[ImBWV$ENBW@JLHLRV>K{Q\KMLPBDENQ\_‚`aQWOj?!Q\EGKMhbVm;/?AKMI ` KMLN@iKMh

E��<k>QWEG_W_W@JOjI � �

T

� � z � …

n

V$EHBDEGL\V>I/@JZm;>E•@J_ALNKMhJhCEGF � E��[k>Q\EG_W_W@COjI�LNhCOjI/@JI$c 
 � _DENE � @Ccj;>QWE y[… y �R…

n

V$E

QWEG_W;/hCBW@JI$c _Wl[ImBWV$ENBW@JL BWKMhC•<@JI$c�V>EGKMF @i_ _W@ihCEGI^B KM_ BWV$EX_DkvENEGL\V V>KM_ I$OMB = ENEGI @JI>LNhi;>F$EGF4lMENBN…

n

V$E

R{d _Dl<I^BWV>ENBW@JL]?]O<F$EGh2@J_YKMI>@i?AK{BDEGF)`aQ\Oj? `aEGK{BW;>QWEAkvOj@JImBW_ƒ_DEGhCEGLPBDEGF4OjI4QWEGKMh�_W;$= � EGLPBW_N…

n

V$E]=vEG_DB

?AK{k>k0@JI$cs= ENB,S~ENEGI4BWV$E QWEGKMh `aEGK{BW;>QWE]kvOj@JI^BW_pKMI>F)BWV>EA_Dl[ImBWV$ENBW@JL OjI$EG_T@J_eQWENk>QWEG_DEGImBDEGF)=[l�Q\KMF/@JKMh

=/KM_W@i_}` ;>I/LPBW@COjI>_N…



T

z

� @Ccj;$Q\ETy[… yY�

�

�<k>QWEG_\_W@COjIXLNhCOjI>@JI>c

w�Oj_WK{BDBDO KMI>F �eQRK{`eK{QWE S~OMQW•<@JI$c6OjI K6k/V$OMBDO4Q\EGKMhJ@J_DBW@JLXV$EGKMF LPQWEGK{BDEGF ` QWOj?�q<@JF$ENO6` O[OMBWK{cME OM`

BWKMhC•<@JI$c•` KMLPEG_ � y{z�� R�
 � …�y{d ` EGK{BW;$QWEG_ OM`�QWEGKMh�` KMLPEG_ K{QWEsE��[BDQ\KMLPBDEGF BDO)LPQWEGK{BDEsBWV$E ?]O<F$EGh …

n

V$E

_Dl<I^BWV>ENBW@JL]V$EGKMF4@J_TF$Q\@CqMEGI)=[l KXQ\EGKMh2BWKMhC•<@JI$cHkvENQ\_DOjI)S7V>Oj_DEAL\V>K{QRKMLPBDENQ\@J_DBW@JLA`aEGK{BW;$Q\EAkvOj@JI^BW_ƒK{Q\E

BDQ\KML\•MEGF S7@JBWV6LPOMQWQWEGhJK{BW@COjI'?]ENBWV$O<F>_N… !e;>F>@CO•@i_ƒ@JI^BDENcMQRK{BDEGF'K{BYBWV>EAEGI>F6S7@JBWV6KHBDE��[B BDO _DkvENEGL\V

_Dl<I^BWV>EG_W@J_DENQG…

! k/V$OMBDO6QWEGKMhi@J_DBW@JL�R{d V$EGKMF `aQWOj? k/V$OMBDOMcMQ\K{k/V/_‚@J_ k>Q\OMk Oj_WEGF =ml�fg@JcjV>@JI �

�

z � …

n

V$E&R{d ` KMLPE

?]O<F$EGhJ_~K{QWEeLPQ\EGK{BDEGFX`aQWOj? y{d k0@JLPBW;$QWEG_~OM` QWEGKMh kvENOMk/hCEM…

n

O cMEGI$ENQ\K{BDEƒBWV$E R{d ?AO[F$EGh/BWV$ENl‚KMF>K{k/B

K�cMEGI$ENQ\@JL R{d�` KMLPE BDO)K _DkvEGLN@C|/LA@JI/F>@Cq<@JF>;>KMh„` KMLPEsk0V$OMBDOMcMQ\K{k/V … �$EGK{BW;$QWEXkvOj@JImBW_TK{QWEXF$ENBDEGLPBDEGF

KMI>F]?AK{BWLRV$EGFAOjI‚EGKML\V R{d�?]O[F>EGh …

n

V$E�F>@��vENQWEGI^B2` KMLN@JKMh$E��<k>QWEG_\_W@COjI>_2K{QWEbKMLRV>@CENqMEGF‚=ml ?]OMQWk/V/@JI$c

=vENBrS�ENEGI•BWV$Oj_WET?]O<F$EGhJ_&� _DENE � @Ccj;>QWETy[… R �R…

xphJ@JqMEG_ 5�A E��	��LPQWEGK{BDEGF�K]_Dl[ImBWV$ENBW@JLpBWKMhJ•[@JI>c V>EGKMFHS7@CBWVXKA?]ENBWV>O[FXOM` KM;>F>@CBDOMQ\l _DkvENEGL\V _Dl[ImBWV$EG_W@i_

� � ��� … ! R{d�V$EGKMFA?]O<F$EGh �^S7@CBWV]L\V/K{Q\KMLPBDENQ\@J_DBW@iL�kvOj@JI^BW_2LPOjImBDQWOjhJhi@JI$cƒBWV$E�` KMLN@JKMh$E��<k>QWEG_W_\@COjI]KMI>FAhJ@Jk/_



TeT

� @Ccj;$QWETy[… RY��:[l<I^BWV$EG_\@	�G@JI$c QWEGKMhJ@J_WBW@JLp` KMLN@iKMh E��[k/QWEG_W_W@COjI/_~` QWOj? k0V$OMBDOMcMQ\K{k/V>_

?]O qMEG?]EGI^B}@J_�?‚KMIm;>KMhihCl _WENBgBDO ?‚K{BWL\V EGKML\VsOM`vBWV$Ebk/V$OjI>EG?]EG_g;>_WEGFA@JI � @JI>I/@J_WV …

n

V$Oj_DE7?‚K{BWL\V$EG_

K{QWETLNKMhihCEGF � q[@i_DEG?]EG_ 
C…

n

V$EƒBWKMhC•<@JI$c]V$EGKMF•@J_bQWEGI>F$ENQWEGFX=[lX@JI^BDENQ\k OjhiK{BW@JI$c =vENBrS�ENEGI•BWV$EYq<@J_DEG?AEG_N…

U�QWO[OM•ME V>KM_ S�OMQW•MEGF OjI BWKMhC•<@JI$c6V$EGKMF/_]`aOMQAK)=vENBDBDENQ‚;/I>F$ENQ\_DBWKMI/F>@JI$c�OM`e_DkvENEGLRV @JI LPOj?]k/;$BDENQ

@JImBDENQW` KMLPEG_ �

�

� � � …

n

V$E�?]O[F>EGhbhCEGK{Q\I>_��~S7@JBWV ��% % _ � �e@JF>F$EGI %�K{QW•MO q %•O<F$EGhJ_ � ��hCO S	F$EN|0I>@��

BW@COjIHcMQ\ENlXhJENqMEGh BWKMhC•<@JI$c]` KMLPEG_7LPOj?]k>Q\EG_W_DEGFHS7@JBWV•f�w ! � f�QR@JI>LN@Ck/KMhuw�Oj?Ak OjI>EGI^B !eI>KMhCl<_W@J_ �R…

n

V$E

BWKMhC•<@JI$c ` KMLPEG_UK{QWEƒQ\ENcMEGI$ENQ\K{BDEGF ;>_W@JI$c BWV$EYhJEGK{Q\I^B ��% %4…

U�O€S7F>EGIZ5�A�E�� � �

Q

� LPQWEGK{BDEeKTV[;>?AKMI$Oj@JF ` KMLPE �

V

ENQWEG?A@iKMV �mhCO[OM•<@JI$cYK{Bg?]O q[@iI$cYOM= �DEGLPBW_~@iIAKT?]O q[@JEM…

n

V$EsOM= �DEGLPB]F$ENBDEGLPBW@COjI�@J_ =/KM_DEGF OjI K =/KMLW•[cMQWOj;>I>F _W;>=>BDQ\KMLPBW@COjI …

n

O6?]O[F>EGhgBWV$Esq{K{Q\@JK{BW@COjI OM`

BWV$E =/KMLW•[cMQWOj;>I>F�BWV$E _Dl[_WBDEG?�=/;/@JhJF>_�K �pKM;>_W_W@iKMI ?A@��<BW;$QWETOM`2BWV$E LPOjhCOj;>QeF>@i_DBDQ\@C=/;>BW@COjIs`aOMQeEGKML\V

k/@��<EGh … �$QWOj?�_W@J?]k/hJE7k/K{Q\KM?AENBDENQ\_�E��<BDQ\KMLPBDEGF•` QWOj? ?]O q[@iI$c OM= � EGLPBW_bBWV$EY_Dl<_DBDEG? _DENBW_

V

ENQWEG?A@JKMV 
 _

EG?]OMBW@COjI'BDO)k>QWEG_DENB ` KMLN@iKMhgE��<k>QWEG_W_\@COjI>_T_\;>L\V KM_ = OMQ\EGF$Oj?�� _W;$QWk>QR@J_DE]OMQ V>K{k>k/@JI>EG_W_#� _DENE � @Ccj;>QWE

y[…�
$…

n

V>E?R{d V$EGKMFs@J_�KMI‚EG@JcMEGI �r?]O<F$EGh>=/;/@JhCB2` QWOj? ?AOMBW@COjI‚•MENl[` Q\KM?]EG_N…

n

V>E7ENlMEG_}hCO[OM•[@JI>cTK{B~BWV>E

?]O q[@JI>c]OM= � EGLPBW_UK{QWETLPOjImBDQWOjhJhCEGF _DENk/K{Q\K{BDEGhClM…

n

V$E�?]Oj_DB„` KM?AOj;>_„BWKMhC•[@iI$cUV$EGKMF OjI BWV$E

�

EN= @i_ k>Q\OM=/K{=/hCl ! � ! �px � ! �{BWV$E�S~OMQRhJF�
 _ |>Q\_DB q[@CQ\BW;>KMh

I$ENS7_\LNKM_DBDENQ � _DENE � @Ccj;>QWE�y[… � � S7V$OeF$EGhJ@CqMENQR_uBWV$E}I$ENS7_ ENqMENQWlTF>K€lYOjI BWV$E�I>ENB � KMI>F _DO[OjITOjI ?]OM=0@JhCE

k/V$OjI>EG_ �R…

n

V$EbKMI>@J?‚K{BDEGFAL\V>K{QRKMLPBDENQ�;>_WEG_�KƒBDE��<BgBDOT_DkvENEGLRV‚LPOjImqMENQWBDENQ~SU@CBWV]_DOj?]EbBWK{cj_�?AKMI[;>KMhJhCl

@JI>_WENQWBDEGF `aOMQgBWV$Eb@JImBDOjI>K{BW@COjIAKMI>FAEG?]OMBW@COjIA@CB�@i_2_W;$k>kvOj_DEGF BDOT_\V$O€SY…

n

V$EbKMI/@J?AK{BW@COjI]?]O<F$EGh<BWV$EGI

|>BW_ƒBWV>EA_DkvENEGL\V6S7@JBWV)BWV$E‚LPOMQWQWEG_Wk OjI/F>@JI$cs` KMLN@iKMh�?]O€qMEG?AEGI^B S7V>@JLRV6K{QWEA?AKMI[;>KMhJhCl _DENBY` OMQYEGKML\V

k/V$OjI>EG?]EG_�OM`„BWV$EYEGI$cjhJ@i_WVXhJKMI$cj;>K{cMEM…



T

y

� @Ccj;$QWETy[…�
 �

V

ENQWEG?A@iKMV�
 _�` KMLN@JKMh E��<k>QWEG_W_W@JOjI>_

� @Ccj;$QWETy[… �Y� !eI>KMI$O€q{K � S7SbSY… KMI>KMI$O q K<… LPOj? �bKMI>F•OjI$ETOM`2V$ENQb` OjhJhCO S~ENQR_#� w}V>KM_WE

�

KMhC•MENQ�� :[k>Q\@JImB

KMF$q{KMI>LPEGFHBDEGLRV>I$OjhCOMcMl•hJK{= �R…

������� � ���
	���
�
�� 
 � �����#�( "�#� $��

�

���(.��

n

V>@i_�_WEGLPOjI>FXBrl[kvEƒOM` @JImBDENQ\KMLPBW@CqMETV>EGKMFHKMhJhCO€SU_}`aENEGF$=0KMLW•s`aQWOj? BWV>EpF/@J_Dk/hJK€lMEGFHV$EGKMFXBDO]BWV$EY;>_WENQG…

n

V>@i_�hJOmOMk•k/QWO[F/;>LPEG_}BWV$EYBWKMhC•<@JI$c]V$EGKMF 
 _�QWENk/hCl BDO‚BWV$EY;/_DENQ7@JI$k0;$B � _WENE � @Ccj;$QWEYy[…

Q

�R…

n

K{•MEG;>L\V>@}KMI>F �eK{cjK{O OM`7BWV$EH:<OjI^l LPOMQ\k OMQRK{BW@COjI kvENQW` OMQ\?]EGF'K�_WBW;>F$l)BDO6;>I>F$ENQ\_WBWKMI>F4BWV$EsF>@C` �

` ENQWEGI>LPEG_ = ENB,S~ENEGI @JImBDENQ\KMLPBW@JI$c�S7@CBWV4K�?AKML\V/@JI$E‚SU@CBWV6OMQ S7@CBWV$Oj;$BT` KMLN@JKMh~F>@J_Dk0hJKGl<_ ��� ��� …

n

V>EG@CQ

LPOjI>LNhJ;/_W@COjI]S}KM_�BWV>K{BgBWV$EeI$ENS ?]O[F/KMhJ@CBrl]V$EGhJk/_2BWV$EeLPOjI^qMENQ\_\K{BW@COjIsBDO cMO `aOMQWS}K{Q\FsKMI>F‚?‚K{•MEG_~BWV>E

;>_DENQp?]OMQWE BWKMhC•{K{BW@CqMEM…

n

V>@J_U?]O<F>KMhJ@CB,l•I$ENEGF>_pK‚` ENEGF$=/KML\••` QWOj? BWV$E _Wl[ImBWV$ENBW@JL L\V>K{QRKMLPBDENQƒBDOsBWV>E

;>_DENQ€…

n

V$Eƒk>QWO �DEGLPBbS}KM_bBDO‚LPQ\EGK{BDE @JImBDENQ\KMLPBW@CqMEY=vO[OMBWV>_�BDO‚_WEGhJh :[OjIml 
 _�k/QWO[F/;>LPBW_�;>_W@JI>c KABWKMhC•[@iI$c

V$EGKMF …

�eKM_DENcjKGS}KpLPQWEGK{BDEGF KMI @JImBDENQ\KMLPBW@CqME~V>EGKMFYS7V>@iL\VpQWEG_DkvOjI>F>EGFƒBDO7|/I>cMENQucMEG_DBW;$QWEG_„KMI>Fƒ` KMLN@JKMhm@JF$EGImBW@CBrl



T

R

Interact

DISPLAY

USER

sensors

Talking head

Generate

� @Ccj;$QWETy[…

Q

�

�

ImBDENQ\KMLPBW@CqME��UEGKMF•` Q\KM?]ENS�OMQW•

� R � �(R

�

� …

n

V$EYF>@i_Dk/hJK€lMEGFHV$EGKMFHQWEGLPOMcjI>@i_DEG_bBWV$ETk/KMhJ? _W@CcjI KMI>FH|/I$cMENQU?]OMBW@COjI•KMI>F•cjK �NEG_UK{BbBWV>E

V>KMI>F SU@CBWV L\V>KMI$cj@iI$c�` KMLN@iKMhƒE��[k/QWEG_W_W@COjI/_N…

n

V$E)BDQ\KMLW•<@JI$c ?]ENBWV>O[F @i_X=/KM_DEGF OjI _D•<@JI�LPOjhCOj;>Q

F$ENBDEGLPBW@COjI6KMI/F BWV$E ` KMLPE]QWEGLPOMcjI>@CBW@COjI ;>_DEG_eBDEG?]k0hJK{BDE ?‚K{BWL\V>@JI>c$…

n

V$E _\@	�NE OM`gBWV$E BDQ\KMLW•MEGF �NOjI$E

cj@CqMEG_�BWV>EY@JI$` OMQ\?AK{BW@COjIXBDOAF>@i_WLPQ\@J?A@iI>K{BDEeK |0I$cMENQ�cMEG_DBW;$QWETOMQ7K k/KMhJ? _W@JcjI …

n

V$EYF>@J_Wk/hJKGlMEGFXV$EGKMF

@J_}cMEGI$ENQRK{BDEGFH`aQ\Oj? ?AK{k>kvEGFskvOjhClmcMOjI/_N…�f K{Q\KM?]ENBDENQ\_ULPOjI^BDQWOjhihJ@JI$c BWV$EƒENlMEYcjK �NE �0BWV$EƒENlMEGhJ@JF>_�KMI/F

hJ@Ck0_#�[?AO€qME KMhJOjI$cAS7@CBWVXBWV>EƒQWEG_W;>hCBW_}OM` BDQ\KML\•[@iI$c$…

��������� ���
	���
�
�
������-�!��� ��� �����#�( "�#� $������!'�)
��� *-, ���(.

n

V>@i_TBWV>@JQ\F Brl[k EXOM`eBWKMhC•<@JI$c)V$EGKMF�KMhJhCO S7_]K)?]OMQWE•LPOj?]k/hJE��'@JImBDENQ\KMLPBW@COjI�S7@JBWV'BWV>EX;/_DENQG…

n

V$E

@JImBDENQ\KMLPBW@CqMEeBWKMhC•<@JI$c V>EGKMF‚OM=vENl<_~K ?AKMIm;/KMhJhCl]_DENB}?]O[F>EGh/KMI>FsL\V$O[Oj_DEG_�BWV$EUS�K€l @CB�@JI^BDENQRKMLPBW_gS7@JBWV

BWV$EY;>_WENQG…�U~lX;>_W@iI$c K]_WENB�OM` =vEGV>KGq<@COj;$Q}Q\;/hCEG_�BWV$EY@JImBDENQ\KMLPBW@CqMEƒk/K{QWBWI>ENQbLNKMIH=vEeV[;>?AKMIHhJ@J•MEpKMI/F

KALPOjImqMENQ\_WK{BW@COjI�@J_�BWV$EGI•k Oj_\_W@C=/hCEM…

n

V$OMQR@J_W_DOjI � ` QWOj? BWV>E %4…

�

…

n

% EGF>@JK•hiK{= � LPQWEGK{BDEGF BWV$E‚@JImBDENQ\KMLPBW@CqME‚LRV>K{Q\KMLPBDENQ�� �pKMI>F>KMhJ` 
 S7V>@JLRV

LPOjImqMENQ\_DEG_�SU@CBWV BWV$E�;>_DENQ�;>_W@iI$ce_Wk ENEGLRV �j` KMLN@JKMh<E��<k>QWEG_W_W@JOjI>_ KMI>F]V>KMI>F cMEG_DBW;$Q\EG_ � _DENE � @Ccj;$QWEby[…

�

�R…



T
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Talking head

Generate

MANUAL SETTING

� @Ccj;>QWETy[… ���}:<?‚K{QWBb@JImBDENQ\KMLPBW@CqMEYBWKMhC•<@JI$cAV>EGKMFH`aQRKM?]ENS~OMQ\•

n

V$E�;>_DENQ„@J_ EGZ[;>@Ck/k EGFYS7@CBWVYcjhJO€qMEG_#�jV$EGhi?]ENB KMI>F q{K{Q\@COj;>_ OMBWV$ENQ •[@JI/F>_ OM`>_DEGI>_WOMQG… �eK{Q\F$S}K{QWE�k/@CBWLRV

QWEGLPOMcjI>@JBW@COjI KMI>F _DOM`aB,S�K{Q\E S�OMQ\F•Q\EGLPOMcjI>@CBW@COjI�K{QWET;>_DEGF `aOMQUBWV$ET_DkvENEGLRV QWEGLPOMcjI/@CBW@COjI … �pKMI>F>KMhJ` 
 _

=vEGV>KGq<@COj;$QeQ\;>hJEG_U` OMQƒVm;/?AKMI ` KMLPE�� BDO � ` KMLPEsLPOjI/F>;>LPBƒLPOj?]E]F>@CQWEGLPBWhJl•`aQ\Oj?	BWV>E]k/_Dl<L\V$OjhCOMcj@iLNKMh„hi@CB �

ENQ\K{BW;$Q\EYOjI•V[;>?AKMI �rV[;>?AKMIH@JImBDENQ\KMLPBW@COjI �

T

z

T

�

T

zMz � …

� @Ccj;$Q\ETy[…

�

� �pKMI>F>KMhJ` �$BWV$E @JI^BDENQRKMLPBW@CqMETLNK{QWBDO[OjI �>` QWOj? BWV$E�%4…

�

…

n

… % EGF>@JK]hJK{= …



T

�

f„EGhJKML\V/KM;>F �„S~OMQW•<@JI$cHSU@CBWV6f„OMcMcj@ �2dUEXw}K{QWOjhJ@J_��„w}KM_W_DEGh � f KM_WZ[;>K{Q\@CEGhJhJO•KMI>F'w}K{k>kvEGhJhiKsV/KGqME ;/I �

F$ENQWBWK{•MEGI)E��<BDEGI>_W@JqME Q\EG_DEGK{Q\L\V)OjI)BWV>E ;>_WE OM`~= EGV/KGq<@COj;$QeQ\;>hCEG_e@JI KMI6@JI^BDENQRKMLPBW@CqME k/K{QWBWI$ENQG…

n

V$E

KM@J?	S�KM_UBDOXLPQWEGK{BDE]K‚BWKMhC•<@JI$csV$EGKMF K{=/hCETBDOX_DEGI>F�LPOj?]k/hCE�� � I/K{BW;$Q\KMh 
 ?]EG_W_WK{cMEG_ƒKMI>F EG?]OMBW@COjI>KMh

?]EGKMI>@iI$c]BDO‚;>_DENQR_}=/KM_DEGFHOjI�LPOMcjI>@CBW@CqMEƒQ\;/hCEG_ � �

�

�/y

Q

� � � �

�

y �

T

R�� …

�

qMENQWl[BWV>@JI$cA@J_7_DENB7?AKMI[;>KMhJhCl

KMI>F]BWV>EbLPOMcjI>@CBW@CqMEbQR;>hCEG_2LPOjImBDQWOjh>ENqMENQWl ` EGK{BW;$QWEbOM` BWV$Eb` KMLPE7KMI>FAqMOj@JLPEU@JImBDOjI>K{BW@COjI OM`vBWV$EUL\V>K{Q\KML �

BDENQG…

n
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number of components
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HELLOBONJOUR
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... fnf1 f2 f3

face parameters

Face Tracker

... sms1 s2 s3
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Speech Analysis

pkp4 p5p3p1 p2 k=m+n

speech/energy parameters
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real hello 1 0 1 1 1 2 2 1 2 -1 2 1 1 2 3 1 2 3 0 0 1 2.5 

synthetic smile 1 -1 0 -1 -1 0 1 1 1 -3 0 2 1 1 1 -1 2 2 1 1 2 0.9 

real hello 2 1 1 -2 1 1 3 2 -1 -2 -2 -1 -1 0 2 0 1 2 -1 1 -1 0.4 

synthetic hello 2 -2 1 0 -1 2 2 0 1 2 -3 2 -1 -1 -2 2 2 1 1 -1 1 0.6 

real smile 1 0 -1 -3 -1 0 -1 1 2 -2 -1 -2 0 2 0 2 1 -1 1 -2 1 -0.4 

synthetic hello 1 2 2 1 0 0 3 0 1 -3 -1 2 -2 0 3 2 0 -2 2 1 -2 0.9 

real smile 2 1 2 -2 2 1 2 3 2 2 -1 1 0 1 3 0 1 2 1 0 1 2.2 

synthetic smile 2 0 0 -2 2 2 2 2 3 2 2 0 0 2 2 1 2 1 2 1 2 2.6 

real hi 1 2 3 3 1 3 3 3 3 3 1 2 1 2 2 3 3 -3 3 2 3 4.3 

synthetic how 1 3 2 2 0 -1 2 -1 3 2 2 0 -1 2 1 3 0 1 0 2 -2 2 

real hi 2 0 2 3 1 1 0 0 3 2 1 2 0 1 0 2 2 -1 2 1 3 2.5 

synthetic hi 2 -2 1 -1 1 1 1 2 3 -2 2 3 0 2 3 3 1 0 2 2 1 2.3 

real how 1 -2 0 -2 1 -2 -2 2 2 2 2 0 -1 0 1 3 0 -1 1 3 -3 0.4 

synthetic hi 1 0 -1 1 0 -1 2 -1 1 1 1 -1 -1 1 2 2 -1 -3 0 1 -2 0.1 

real how 2 0 0 -3 1 -1 1 1 2 1 -1 -1 -2 3 1 -2 -2 0 -1 2 -1 -0.2 

synthetic how 2 1 2 -3 1 2 2 1 2 0 -1 2 0 1 0 -1 -2 0 1 1 1 1 

synthetic how 1 -1 1 0 0 -1 3 -2 2 -1 -1 -1 -1 1 0 -1 -1 1 0 0 1 -0.1 

real smile 2 0 -3 1 1 0 3 3 3 -1 2 2 1 1 3 -1 0 3 2 -1 2 2.1 

real hello 2 -2 1 2 0 2 3 1 -1 -3 0 3 -1 0 3 1 -1 -1 1 -1 2 0.9 

real hello 1 -1 3 3 1 2 3 -1 2 2 2 3 -1 1 2 -1 1 1 2 1 3 2.8 

synthetic smile 1 2 -1 3 2 2 3 2 3 0 1 1 1 1 2 -1 1 2 2 0 1 2.7 

real how 2 0 1 -3 0 -1 2 1 3 0 0 0 -2 2 2 -2 -2 0 -1 1 -3 -0.2 

synthetic hello 1 1 3 1 1 3 2 1 -2 -3 1 2 -2 -1 2 3 2 -3 2 2 2 1.7 

real hi 2 2 3 2 2 3 0 3 3 3 2 2 2 1 3 3 3 -2 3 2 1 4.1 

real how 1 0 -1 0 1 -3 -1 2 1 2 2 -2 -1 1 1 2 -1 1 1 1 0 0.6 

real hello 1 -1 1 1 0 2 2 1 2 2 3 3 1 3 3 -1 1 1 2 2 2 3 

synthetic hi 1 -2 1 -1 1 0 2 2 1 3 3 -1 -1 1 0 1 1 -3 1 1 0 1 

synthetic hello 2 -3 0 1 -1 1 3 1 -1 1 2 0 -1 -1 -2 1 0 1 0 -3 0 -0.1 

synthetic smile 2 0 2 0 2 2 -1 0 2 0 3 0 1 -1 -1 2 1 3 2 2 1 2 

real hello 2 0 2 1 1 1 3 -1 -2 -1 2 -1 -2 -1 1 0 2 0 0 0 0 0.5 

synthetic how 1 -1 1 1 2 -1 -1 -2 1 2 3 -1 -1 1 0 1 0 1 0 0 -3 0.3 

real hello 1 -2 2 0 1 2 3 1 2 1 3 2 -1 1 2 1 1 1 3 2 2 2.7 

synthetic hi 2 -1 2 3 2 2 1 1 2 0 3 3 1 2 2 3 1 0 2 2 3 3.4 

synthetic how 2 2 2 3 3 2 2 -1 3 2 2 2 2 2 0 3 0 1 1 3 3 3.7 

synthetic smile 1 0 -1 3 1 2 1 1 2 1 1 2 1 0 2 2 1 1 0 1 0 2.1 

real hi 2 2 2 2 1 2 3 3 2 2 -1 3 2 -1 1 3 3 -3 3 2 3 3.4 

real hello 2 1 2 1 -1 1 2 2 -2 -2 2 0 -1 0 0 2 1 1 1 1 0 1.1 

synthetic how 2 0 1 -1 1 2 0 1 3 2 2 2 1 2 1 2 0 2 2 1 2 2.6 

real hi 1 0 2 2 1 2 2 1 3 3 2 2 2 2 1 3 3 -3 3 0 2 3.3 

real how 2 -1 2 -3 2 -1 1 1 2 -1 -1 -2 0 1 1 -1 -2 2 0 2 -3 -0.1 

real smile 1 -1 -2 -3 1 1 1 -1 -3 0 -2 1 0 -1 -2 -2 1 2 1 1 0 -0.8 

synthetic hi 1 2 1 -1 0 -2 0 -1 -2 1 -1 1 -1 -1 1 1 1 0 2 0 1 0.2 

real how 1 3 -1 -1 1 -2 -1 0 -1 -1 -1 -1 -1 1 0 -1 0 1 1 0 -2 -0.6 

real smile 2 0 -2 -2 2 1 2 2 2 2 -1 1 1 0 3 2 1 3 2 0 2 2.1 

synthetic hello 1 2 2 2 -2 1 3 1 -3 -3 -2 3 -1 -1 1 -1 1 -3 1 2 2 0.5 

synthetic how 2 1 2 -2 2 1 2 2 3 3 -1 2 1 1 1 2 1 2 1 1 3 2.8 

synthetic smile 2 0 1 -1 1 0 1 2 3 2 1 0 1 2 1 1 1 3 2 0 1 2.2 

real smile 1 0 -2 -1 0 2 -1 -1 -1 -1 1 -1 -1 -1 -1 -2 1 1 2 1 0 -0.5 

synthetic how 2 1 2 -1 1 2 1 1 2 3 -1 2 0 1 1 2 0 2 1 2 1 2.3 

synthetic hi 2 0 1 -2 0 2 1 1 1 -2 0 1 0 1 2 3 3 1 2 2 2 1.9 

synthetic smile 1 0 1 2 1 1 0 1 -1 -1 -1 1 0 0 2 -3 1 1 1 1 0 0.7 

real hi 2 1 0 3 1 2 2 1 3 -2 1 2 0 2 0 2 3 -1 3 0 2 2.5 

real hello 2 -1 2 1 -1 1 2 0 -3 0 0 -1 -2 1 2 2 0 2 0 3 0 0.8 

real how 1 2 1 -1 1 -1 0 1 1 -1 1 -2 -2 2 1 2 0 1 2 2 -3 0.7 

real hi 1 2 2 1 1 2 3 2 2 1 -2 2 1 2 2 3 3 -3 2 3 1 3 

real how 2 1 2 -3 1 -1 1 -1 3 0 0 -1 -2 1 1 -1 -1 1 -1 1 -2 -0.1 

real hello 1 1 2 2 2 2 3 0 2 3 2 2 -1 2 2 2 2 3 3 2 1 3.7 

real hi 1 -1 2 0 1 2 2 2 3 0 1 3 1 1 1 3 3 -2 3 1 3 2.9 

synthetic hello 2 -2 -2 0 -2 1 1 -1 -3 1 2 1 -1 1 -2 0 1 3 0 -1 2 -0.1 

synthetic how 1 -1 1 -2 1 0 3 1 2 2 2 -1 -1 1 1 -1 -1 2 0 0 -1 0.8 

synthetic hi 1 0 2 -2 1 -1 1 2 -3 3 0 -2 -2 -1 2 -1 1 -1 0 2 1 0.2 

real smile 1 -2 2 0 -1 1 0 0 -2 -2 2 -1 1 0 1 -3 1 -1 2 1 0 -0.1 

synthetic hi 2 0 2 -1 1 2 2 0 -1 -1 1 2 0 2 1 3 2 2 2 0 2 2.1 

synthetic smile 2 2 2 -1 0 1 0 2 3 2 3 0 0 2 0 -2 1 3 2 1 1 2.2 

real smile 2 1 -3 0 1 2 2 1 1 -1 -2 0 0 -1 3 -3 1 2 2 -1 2 0.7 

synthetic hello 2 -1 1 1 1 0 2 0 -3 -3 1 -2 -1 2 -2 1 0 2 1 -3 2 -0.1 

real how 2 0 2 0 1 -1 1 0 3 0 -1 1 -2 2 1 1 0 2 -1 0 -1 0.8 

synthetic hi 1 3 2 0 -1 -1 3 1 -1 0 -2 -1 -1 1 2 1 1 1 1 1 0 1 

synthetic smile 2 2 2 1 1 2 3 3 3 2 -1 0 1 1 1 -1 2 3 2 -1 1 2.7 

real hi 2 -1 2 2 1 2 2 1 3 -1 1 1 1 1 1 3 2 -1 3 0 2 2.5 

synthetic hello 1 2 3 2 -1 2 3 2 -2 -3 -1 3 -1 -1 3 2 1 -3 3 0 1 1.5 

real hi 1 1 3 2 1 2 1 2 3 2 2 3 1 2 2 3 3 -2 3 2 1 3.7 

real smile 2 0 0 1 1 2 3 2 1 2 -1 1 1 -1 3 -3 2 2 3 1 -3 1.7 

real how 1 -1 2 0 2 -1 -1 1 2 2 0 1 -1 2 2 1 0 1 2 -2 -3 0.9 

synthetic hi 2 -1 2 0 1 2 1 1 2 0 -1 2 -1 1 2 3 1 2 2 2 -2 1.9 

real smile 1 0 -1 1 -1 1 -2 -1 1 0 -1 -1 0 -2 2 -3 1 -1 1 0 -1 -0.7 

synthetic how 1 1 1 -1 1 0 1 0 1 2 -1 0 -1 2 2 1 0 1 -1 1 -1 0.9 

synthetic hello 2 -1 2 -1 -1 1 0 0 -1 -2 2 -1 -1 2 -2 -2 0 -2 0 -3 2 -0.8 

synthetic hello 1 -1 1 -2 -1 2 3 1 -1 -2 -1 3 -1 -1 0 2 1 -3 0 -1 0 -0.1 

synthetic smile 1 0 1 -1 1 1 -1 2 1 1 0 1 -1 -2 1 -3 1 1 1 0 1 0.5 

real hello 1 -2 2 0 -1 2 2 2 3 0 2 3 -1 3 2 2 1 2 3 1 1 2.7 

synthetic smile 1 0 -2 2 -1 2 0 2 3 2 1 1 0 -2 2 -3 1 1 2 2 2 1.5 

real hello 2 1 1 1 0 1 2 -1 -1 -1 -1 1 -1 1 0 2 1 2 1 1 0 1 

synthetic hello 2 -1 0 -1 -1 0 -1 0 1 1 -1 -1 -2 0 -1 -1 1 1 1 -2 1 -0.6 

real smile 1 2 2 3 -1 1 -3 -1 1 1 0 0 1 -2 1 -1 1 -1 1 1 1 0.7 

synthetic hello 1 0 0 1 0 0 -2 0 0 -3 -3 -3 -2 -3 0 -3 -1 0 -3 -3 -2 -2.7 

real smile 2 0 0 1 1 1 1 1 3 1 -3 -1 0 -2 1 -1 1 2 1 -2 0 0.5 

synthetic smile 2 1 2 1 2 1 1 2 3 1 1 1 0 0 2 1 1 3 1 1 2 2.7 

real hi 1 2 3 2 2 2 2 3 3 3 2 2 1 1 1 3 2 -2 3 0 3 3.8 

synthetic how 1 1 2 2 1 0 3 2 3 0 -1 1 -1 1 2 2 1 2 0 1 2 2.4 

real hi 2 0 2 2 1 2 3 2 3 3 2 3 1 1 1 3 3 -1 2 -1 2 3.4 

synthetic hi 2 -1 2 1 1 1 3 1 2 0 3 3 -1 2 1 3 1 2 2 1 3 3 

real how 1 -1 0 -1 1 -1 2 1 1 1 -1 -1 -2 2 0 2 -1 2 1 2 -2 0.5 

synthetic hi 1 0 1 -3 1 -1 2 1 -1 3 1 -3 -1 0 2 1 1 -1 1 2 2 0.8 

real how 2 1 2 -2 0 0 1 2 3 0 -2 -1 -2 2 1 0 -2 2 -1 3 -2 0.5 

synthetic how 2 2 2 -1 1 2 1 2 3 1 0 3 0 -1 2 -1 0 3 1 3 2 2.5 
subject 1 subject 2 subject 3 subject 4 subject 5 subject 6 subject 7 subject 8 subject 9 subject 10 subject 11 subject 12 subject 13 subject 14 subject 15 subject 16 subject 17 subject 18 subject 19 subject 20 SUM/20



�eR

subject 1 subject 2 subject 3 subject 4 subject 5 subject 6 subject 7 subject 8 subject 9 subject 10 subject 11 subject 12 subject 13 subject 14 subject 15 subject 16 subject 17 subject 18 subject 19 subject 20 SUM/20 variance

0 
real hello 1 0 1 1 1 2 2 1 2 -1 2 1 1 2 3 1 2 3 0 0 1 1.25 
real hello 1 -1 3 3 1 2 3 -1 2 2 2 3 -1 1 2 -1 1 1 2 1 3 1.4 
real hello 1 -1 1 1 0 2 2 1 2 2 3 3 1 3 3 -1 1 1 2 2 2 1.5 
real hello 1 -2 2 0 1 2 3 1 2 1 3 2 -1 1 2 1 1 1 3 2 2 1.35 
real hello 1 1 2 2 2 2 3 0 2 3 2 2 -1 2 2 2 2 3 3 2 1 1.85 
real hello 1 -2 2 0 -1 2 2 2 3 0 2 3 -1 3 2 2 1 2 3 1 1 1.35 
mean -0.8333 1.8333 1.1667 0.6667 2.0000 2.5000 0.6667 2.1667 1.1667 2.3333 2.3333 -0.3333 2.0000 2.3333 0.6667 1.3333 1.8333 2.1667 1.3333 1.6667 1.4500 0.8336 
variance 1.3667 0.5667 1.3667 1.0667 0.0000 0.3000 1.0667 0.1667 2.1667 0.2667 0.6667 1.0667 0.8000 0.2667 1.8667 0.2667 0.9667 1.3667 0.6667 0.6667 0.8467 

0 
real hello 2 1 1 -2 1 1 3 2 -1 -2 -2 -1 -1 0 2 0 1 2 -1 1 -1 0.2 
real hello 2 -2 1 2 0 2 3 1 -1 -3 0 3 -1 0 3 1 -1 -1 1 -1 2 0.45 
real hello 2 0 2 1 1 1 3 -1 -2 -1 2 -1 -2 -1 1 0 2 0 0 0 0 0.25 
real hello 2 1 2 1 -1 1 2 2 -2 -2 2 0 -1 0 0 2 1 1 1 1 0.55 
real hello 2 -1 2 1 -1 1 2 0 -3 0 0 -1 -2 1 2 2 0 2 0 3 0 0.4 
real hello 2 1 1 1 0 1 2 -1 -1 -1 -1 1 -1 1 0 2 1 2 1 1 0 0.5 
mean 0.0000 1.5000 0.6667 0.0000 1.1667 2.5000 0.5000 -1.6667 -1.5000 0.1667 0.1667 -1.3333 0.1667 1.3333 1.1667 0.6667 1.0000 0.3333 0.8333 0.1667 0.3917 1.0417 
variance 1.6000 0.3000 1.8667 0.8000 0.1667 0.3000 1.9000 0.6667 1.1000 2.5667 2.5667 0.2667 0.5667 1.4667 0.9667 1.0667 1.6000 0.6667 1.7667 1.2000 1.1700 

0 
real smile 1 0 -1 -3 -1 0 -1 1 2 -2 -1 -2 0 2 0 2 1 -1 1 -2 1 -0.2 
real smile 1 -1 -2 -3 1 1 1 -1 -3 0 -2 1 0 -1 -2 -2 1 2 1 1 0 -0.4 
real smile 1 0 -2 -1 0 2 -1 -1 -1 -1 1 -1 -1 -1 -1 -2 1 1 2 1 0 -0.25 
real smile 1 -2 2 0 -1 1 0 0 -2 -2 2 -1 1 0 1 -3 1 -1 2 1 0 -0.05 
real smile 1 0 -1 1 -1 1 -2 -1 1 0 -1 -1 0 -2 2 -3 1 -1 1 0 -1 -0.35 
real smile 1 2 2 3 -1 1 -3 -1 1 1 0 0 1 -2 1 -1 1 -1 1 1 1 0.35 
mean -0.1667 -0.3333 -0.5000 -0.5000 1.0000 -1.0000 -0.5000 -0.3333 -0.6667 -0.1667 -0.6667 0.1667 -0.6667 0.1667 -1.5000 1.0000 -0.1667 1.3333 0.3333 0.1667 -0.1500 0.4822 
variance 1.7667 3.4667 5.5000 0.7000 0.4000 2.0000 0.7000 3.8667 1.4667 2.1667 1.0667 0.5667 2.2667 2.1667 3.5000 0.0000 1.7667 0.2667 1.4667 0.5667 1.7833 

0 
real smile 2 1 2 -2 2 1 2 3 2 2 -1 1 0 1 3 0 1 2 1 0 1 1.1 
real smile 2 0 -3 1 1 0 3 3 3 -1 2 2 1 1 3 -1 0 3 2 -1 2 1.05 
real smile 2 0 -2 -2 2 1 2 2 2 2 -1 1 1 0 3 2 1 3 2 0 2 1.05 
real smile 2 1 -3 0 1 2 2 1 1 -1 -2 0 0 -1 3 -3 1 2 2 -1 2 0.35 
real smile 2 0 0 1 1 2 3 2 1 2 -1 1 1 -1 3 -3 2 2 3 1 -3 0.85 
real smile 2 0 0 1 1 1 1 1 3 1 -3 -1 0 -2 1 -1 1 2 1 -2 0 0.25 
mean 0.3333 -1.0000 -0.1667 1.3333 1.1667 2.1667 2.0000 2.0000 0.8333 -1.0000 0.6667 0.5000 -0.3333 2.6667 -1.0000 1.0000 2.3333 1.8333 -0.5000 0.6667 0.7750 1.3721 
variance 0.2667 4.0000 2.1667 0.2667 0.5667 0.5667 0.8000 0.8000 2.1667 2.8000 1.0667 0.3000 1.4667 0.6667 3.6000 0.4000 0.2667 0.5667 1.1000 3.8667 1.3850 

0 
real hi 1 2 3 3 1 3 3 3 3 3 1 2 1 2 2 3 3 -3 3 2 3 2.15 
real hi 1 0 2 2 1 2 2 1 3 3 2 2 2 2 1 3 3 -3 3 0 2 1.65 
real hi 1 2 2 1 1 2 3 2 2 1 -2 2 1 2 2 3 3 -3 2 3 1 1.5 
real hi 1 -1 2 0 1 2 2 2 3 0 1 3 1 1 1 3 3 -2 3 1 3 1.45 
real hi 1 1 3 2 1 2 1 2 3 2 2 3 1 2 2 3 3 -2 3 2 1 1.85 
real hi 1 2 3 2 2 2 2 3 3 3 2 2 1 1 1 3 2 -2 3 0 3 1.9 
mean 1.0000 2.5000 1.6667 1.1667 2.1667 2.1667 2.1667 2.8333 2.0000 1.0000 2.3333 1.1667 1.6667 1.5000 3.0000 2.8333 -2.5000 2.8333 1.3333 2.1667 1.7500 1.4137 
variance 1.6000 0.3000 1.0667 0.1667 0.1667 0.5667 0.5667 0.1667 1.6000 2.4000 0.2667 0.1667 0.2667 0.3000 0.0000 0.1667 0.3000 0.1667 1.4667 0.9667 0.6333 

0 
real hi 2 0 2 3 1 1 0 0 3 2 1 2 0 1 0 2 2 -1 2 1 3 1.25 
real hi 2 2 3 2 2 3 0 3 3 3 2 2 2 1 3 3 3 -2 3 2 1 2.05 
real hi 2 2 2 2 1 2 3 3 2 2 -1 3 2 -1 1 3 3 -3 3 2 3 1.7 
real hi 2 1 0 3 1 2 2 1 3 -2 1 2 0 2 0 2 3 -1 3 0 2 1.25 
real hi 2 -1 2 2 1 2 2 1 3 -1 1 1 1 1 1 3 2 -1 3 0 2 1.25 
real hi 2 0 2 2 1 2 3 2 3 3 2 3 1 1 1 3 3 -1 2 -1 2 1.7 
mean 0.6667 1.8333 2.3333 1.1667 2.0000 1.6667 1.6667 2.8333 1.1667 1.0000 2.1667 1.0000 0.8333 1.0000 2.6667 2.6667 -1.5000 2.6667 0.6667 2.1667 1.5333 1.0339 
variance 1.4667 0.9667 0.2667 0.1667 0.4000 1.8667 1.4667 0.1667 4.5667 1.2000 0.5667 0.8000 0.9667 1.2000 0.2667 0.2667 0.7000 0.2667 1.4667 0.5667 0.9800 

0 
real how 1 -2 0 -2 1 -2 -2 2 2 2 2 0 -1 0 1 3 0 -1 1 3 -3 0.2 
real how 1 0 -1 0 1 -3 -1 2 1 2 2 -2 -1 1 1 2 -1 1 1 1 0 0.3 
real how 1 3 -1 -1 1 -2 -1 0 -1 -1 -1 -1 -1 1 0 -1 0 1 1 0 -2 -0.3 
real how 1 2 1 -1 1 -1 0 1 1 -1 1 -2 -2 2 1 2 0 1 2 2 -3 0.35 
real how 1 -1 2 0 2 -1 -1 1 2 2 0 1 -1 2 2 1 0 1 2 -2 -3 0.45 
real how 1 -1 0 -1 1 -1 2 1 1 1 -1 -1 -2 2 0 2 -1 2 1 2 -2 0.25 
mean 0.1667 0.1667 -0.8333 1.1667 -1.6667 -0.5000 1.1667 1.0000 0.8333 0.5000 -0.8333 -1.3333 1.3333 0.8333 1.5000 -0.3333 0.8333 1.3333 1.0000 -2.1667 0.2083 1.2131 
variance 3.7667 1.3667 0.5667 0.1667 0.6667 1.9000 0.5667 1.2000 2.1667 1.9000 1.3667 0.2667 0.6667 0.5667 1.9000 0.2667 0.9667 0.2667 3.2000 1.3667 1.2550 

0 
real how 2 0 0 -3 1 -1 1 1 2 1 -1 -1 -2 3 1 -2 -2 0 -1 2 -1 -0.1 
real how 2 0 1 -3 0 -1 2 1 3 0 0 0 -2 2 2 -2 -2 0 -1 1 -3 -0.1 
real how 2 -1 2 -3 2 -1 1 1 2 -1 -1 -2 0 1 1 -1 -2 2 0 2 -3 -0.05 
real how 2 1 2 -3 1 -1 1 -1 3 0 0 -1 -2 1 1 -1 -1 1 -1 1 -2 -0.05 
real how 2 0 2 0 1 -1 1 0 3 0 -1 1 -2 2 1 1 0 2 -1 0 -1 0.4 
real how 2 1 2 -2 0 0 1 2 3 0 -2 -1 -2 2 1 0 -2 2 -1 3 -2 0.25 

mean 0.1667 1.5000 -2.3333 0.8333 -0.8333 1.1667 0.6667 2.6667 0.0000 -0.8333 -0.6667 -1.6667 1.8333 1.1667 -0.8333 -1.5000 1.1667 -0.8333 1.5000 -2.0000 0.0583 1.9920 

variance 0.5667 0.7000 1.4667 0.5667 0.1667 0.1667 1.0667 0.2667 0.4000 0.5667 1.0667 0.6667 0.5667 0.1667 1.3667 0.7000 0.9667 0.1667 1.1000 0.8000 0.6750 

Mean of mean 0.1667 1.0000 0.2500 0.7292 0.8750 1.3333 1.0417 1.4375 0.4792 0.3750 0.6875 -0.2292 0.8542 1.3750 0.7083 0.9583 0.3750 1.4583 0.8125 0.3542 0.0000 0.7521 0.2102 

mean of variance 1.5500 1.4583 1.7833 0.4875 0.3167 0.9583 1.0167 0.9125 1.9542 1.7333 1.0792 0.5125 0.9458 0.8500 1.6833 0.3917 0.9417 0.4667 1.5292 1.2500 0.0000 1.0910 



��


subject 1 subject 2 subject 3 subject 4 subject 5 subject 6 subject 7 subject 8 subject 9 subject 10 subject 11 subject 12 subject 13 subject 14 subject 15 subject 16 subject 17 subject 18 subject 19 subject 20 SUM/20 variance

synthetic smile 1 -1 0 -1 -1 0 1 1 1 -3 0 2 1 1 1 -1 2 2 1 1 2 0.45 

synthetic smile 1 2 -1 3 2 2 3 2 3 0 1 1 1 1 2 -1 1 2 2 0 1 1.35 

synthetic smile 1 0 -1 3 1 2 1 1 2 1 1 2 1 0 2 2 1 1 0 1 0 1.05 

synthetic smile 1 0 1 2 1 1 0 1 -1 -1 -1 1 0 0 2 -3 1 1 1 1 0 0.35 

synthetic smile 1 0 1 -1 1 1 -1 2 1 1 0 1 -1 -2 1 -3 1 1 1 0 1 0.25 

synthetic smile 1 0 -2 2 -1 2 0 2 3 2 1 1 0 -2 2 -3 1 1 2 2 2 0.75 

mean 0.1667 -0.3333 1.3333 0.5000 1.3333 0.6667 1.5000 1.5000 0.0000 0.3333 1.3333 0.3333 -0.3333 1.6667 -1.5000 1.1667 1.3333 1.1667 0.8333 1.0000 0.7000 0.6538 
variance 0.9667 1.4667 3.4667 1.5000 0.6667 1.8667 0.3000 2.3000 3.2000 0.6667 0.2667 0.6667 1.8667 0.2667 3.9000 0.1667 0.2667 0.5667 0.5667 0.8000 1.2867 

0 

synthetic hello 2 -2 1 0 -1 2 2 0 1 2 -3 2 -1 -1 -2 2 2 1 1 -1 1 0.3 

synthetic hello 2 -3 0 1 -1 1 3 1 -1 1 2 0 -1 -1 -2 1 0 1 0 -3 0 -0.05 

synthetic hello 2 -2 -2 0 -2 1 1 -1 -3 1 2 1 -1 1 -2 0 1 3 0 -1 2 -0.05 

synthetic hello 2 -1 1 1 1 0 2 0 -3 -3 1 -2 -1 2 -2 1 0 2 1 -3 2 -0.05 

synthetic hello 2 -1 2 -1 -1 1 0 0 -1 -2 2 -1 -1 2 -2 -2 0 -2 0 -3 2 -0.4 

synthetic hello 2 -1 0 -1 -1 0 -1 0 1 1 -1 -1 -2 0 -1 -1 1 1 1 -2 1 -0.3 

mean -1.6667 0.3333 0.0000 -0.8333 0.8333 1.1667 0.0000 -1.0000 0.0000 0.5000 -0.1667 -1.1667 0.5000 -1.8333 0.1667 0.6667 1.0000 0.5000 -2.1667 1.3333 -0.0917 1.0482 

variance 0.6667 1.8667 0.8000 0.9667 0.5667 2.1667 0.4000 3.2000 4.0000 4.3000 2.1667 0.1667 1.9000 0.1667 2.1667 0.6667 2.8000 0.3000 0.9667 0.6667 1.5450 
0 

synthetic hello 1 2 2 1 0 0 3 0 1 -3 -1 2 -2 0 3 2 0 -2 2 1 -2 0.45 

synthetic hello 1 1 3 1 1 3 2 1 -2 -3 1 2 -2 -1 2 3 2 -3 2 2 2 0.85 

synthetic hello 1 2 2 2 -2 1 3 1 -3 -3 -2 3 -1 -1 1 -1 1 -3 1 2 2 0.25 

synthetic hello 1 2 3 2 -1 2 3 2 -2 -3 -1 3 -1 -1 3 2 1 -3 3 0 1 0.75 

synthetic hello 1 -1 1 -2 -1 2 3 1 -1 -2 -1 3 -1 -1 0 2 1 -3 0 -1 0 -0.05 

synthetic hello 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

mean 1.0000 1.8333 0.6667 -0.5000 1.3333 2.3333 0.8333 -1.1667 -2.3333 -0.6667 2.1667 -1.1667 -0.6667 1.5000 1.3333 0.8333 -2.3333 1.3333 0.6667 0.5000 0.3750 1.9236 

variance 1.6000 1.3667 2.2667 1.1000 1.4667 1.4667 0.5667 2.1667 1.4667 1.0667 1.3667 0.5667 0.2667 1.9000 2.2667 0.5667 1.4667 1.4667 1.4667 2.3000 1.4083 
0 

synthetic smile 2 0 0 -2 2 2 2 2 3 2 2 0 0 2 2 1 2 1 2 1 2 1.3 

synthetic smile 2 0 2 0 2 2 -1 0 2 0 3 0 1 -1 -1 2 1 3 2 2 1 1 

synthetic smile 2 0 1 -1 1 0 1 2 3 2 1 0 1 2 1 1 1 3 2 0 1 1.1 

synthetic smile 2 2 2 -1 0 1 0 2 3 2 3 0 0 2 0 -2 1 3 2 1 1 1.1 

synthetic smile 2 2 2 1 1 2 3 3 3 2 -1 0 1 1 1 -1 2 3 2 -1 1 1.35 

synthetic smile 2 1 2 1 2 1 1 2 3 1 1 1 0 0 2 1 1 3 1 1 2 1.35 

mean 0.8333 1.5000 -0.3333 1.3333 1.3333 1.0000 1.8333 2.8333 1.5000 1.5000 0.1667 0.5000 1.0000 0.8333 0.3333 1.3333 2.6667 1.8333 0.6667 1.3333 1.2000 0.5924 

variance 0.9667 0.7000 1.4667 0.6667 0.6667 2.0000 0.9667 0.1667 0.7000 2.3000 0.1667 0.3000 1.6000 1.3667 2.2667 0.2667 0.6667 0.1667 1.0667 0.2667 0.9367 
0 

synthetic how 1 3 2 2 0 -1 2 -1 3 2 2 0 -1 2 1 3 0 1 0 2 -2 1 

synthetic how 1 -1 1 0 0 -1 3 -2 2 -1 -1 -1 -1 1 0 -1 -1 1 0 0 1 -0.05 

synthetic how 1 -1 1 1 2 -1 -1 -2 1 2 3 -1 -1 1 0 1 0 1 0 0 -3 0.15 

synthetic how 1 -1 1 -2 1 0 3 1 2 2 2 -1 -1 1 1 -1 -1 2 0 0 -1 0.4 

synthetic how 1 1 1 -1 1 0 1 0 1 2 -1 0 -1 2 2 1 0 1 -1 1 -1 0.45 

synthetic how 1 1 2 2 1 0 3 2 3 0 -1 1 -1 1 2 2 1 2 0 1 2 1.2 

mean 0.3333 1.3333 0.3333 0.8333 -0.5000 1.8333 -0.3333 2.0000 1.1667 0.6667 -0.3333 -1.0000 1.3333 1.0000 0.8333 -0.1667 1.3333 -0.1667 0.6667 -0.6667 0.5250 0.7376 

variance 2.6667 0.2667 2.6667 0.5667 0.3000 2.5667 2.6667 0.8000 1.7667 3.4667 0.6667 0.0000 0.2667 0.8000 2.5667 0.5667 0.2667 0.1667 0.6667 3.4667 1.3583 
0 

synthetic hi 2 -2 1 -1 1 1 1 2 3 -2 2 3 0 2 3 3 1 0 2 2 1 1.15 

synthetic hi 2 -1 2 3 2 2 1 1 2 0 3 3 1 2 2 3 1 0 2 2 3 1.7 

synthetic hi 2 0 1 -2 0 2 1 1 1 -2 0 1 0 1 2 3 3 1 2 2 2 0.95 

synthetic hi 2 0 2 -1 1 2 2 0 -1 -1 1 2 0 2 1 3 2 2 2 0 2 1.05 

synthetic hi 2 -1 2 0 1 2 1 1 2 0 -1 2 -1 1 2 3 1 2 2 2 -2 0.95 

synthetic hi 2 -1 2 1 1 1 3 1 2 0 3 3 -1 2 1 3 1 2 2 1 3 1.5 

mean -0.8333 1.6667 0.0000 1.0000 1.6667 1.5000 1.0000 1.5000 -0.8333 1.3333 2.3333 -0.1667 1.6667 1.8333 3.0000 1.5000 1.1667 2.0000 1.5000 1.5000 1.2167 0.9652 

variance 0.5667 0.2667 3.2000 0.4000 0.2667 0.7000 0.4000 1.9000 0.9667 2.6667 0.6667 0.5667 0.2667 0.5667 0.0000 0.7000 0.9667 0.0000 0.7000 3.5000 0.9633 
0 

synthetic hi 1 0 -1 1 0 -1 2 -1 1 1 1 -1 -1 1 2 2 -1 -3 0 1 -2 0.05 

synthetic hi 1 -2 1 -1 1 0 2 2 1 3 3 -1 -1 1 0 1 1 -3 1 1 0 0.5 

synthetic hi 1 2 1 -1 0 -2 0 -1 -2 1 -1 1 -1 -1 1 1 1 0 2 0 1 0.1 

synthetic hi 1 0 2 -2 1 -1 1 2 -3 3 0 -2 -2 -1 2 -1 1 -1 0 2 1 0.1 

synthetic hi 1 3 2 0 -1 -1 3 1 -1 0 -2 -1 -1 1 2 1 1 1 1 1 0 0.5 

synthetic hi 1 0 1 -3 1 -1 2 1 -1 3 1 -3 -1 0 2 1 1 -1 1 2 2 0.4 

mean 0.5000 1.0000 -1.0000 0.3333 -1.0000 1.6667 0.6667 -0.8333 1.8333 0.3333 -1.1667 -1.1667 0.1667 1.5000 0.8333 0.6667 -1.1667 0.8333 1.1667 0.3333 0.2750 0.9950 

variance 3.1000 1.2000 2.0000 0.6667 0.4000 1.0667 1.8667 2.5667 1.7667 3.0667 1.7667 0.1667 0.9667 0.7000 0.9667 0.6667 2.5667 0.5667 0.5667 1.8667 1.4250 
0 

synthetic how 2 1 2 -3 1 2 2 1 2 0 -1 2 0 1 0 -1 -2 0 1 1 1 0.5 

synthetic how 2 2 2 3 3 2 2 -1 3 2 2 2 2 2 0 3 0 1 1 3 3 1.85 

synthetic how 2 0 1 -1 1 2 0 1 3 2 2 2 1 2 1 2 0 2 2 1 2 1.3 

synthetic how 2 1 2 -2 2 1 2 2 3 3 -1 2 1 1 1 2 1 2 1 1 3 1.4 

synthetic how 2 1 2 -1 1 2 1 1 2 3 -1 2 0 1 1 2 0 2 1 2 1 1.15 

synthetic how 2 2 2 -1 1 2 1 2 3 1 0 3 0 -1 2 -1 0 3 1 3 2 1.25 
mean 1.1667 1.8333 -0.8333 1.5000 1.8333 1.3333 1.0000 2.6667 1.8333 0.1667 2.1667 0.6667 1.0000 0.8333 1.1667 -0.1667 1.6667 1.1667 1.8333 2.0000 1.2417 0.6944 
variance 0.5667 0.1667 4.1667 0.7000 0.1667 0.6667 1.2000 0.2667 1.3667 2.1667 0.1667 0.6667 1.2000 0.5667 2.9667 0.9667 1.0667 0.1667 0.9667 0.8000 1.0483 

Mean of mean 0.1875 1.1458 0.0208 0.5208 0.8542 1.4375 0.8125 0.9375 0.3958 0.5208 0.8125 -0.3958 0.5833 0.9167 0.7708 0.7292 0.7083 1.0833 0.6458 0.9167 0.0000 0.6802 
mean of variance 1.3875 0.9125 2.5042 0.8208 0.5625 1.5625 1.0458 1.6708 1.9042 2.4625 0.9042 0.3875 1.0417 0.7917 2.1375 0.5708 1.2583 0.4250 0.8708 1.7083 0.0000 1.2465 
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