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Ciodiog6uhe6cpdeappk)6Mr�nx?~qr} wymnu yo?xn�|iu o�xl~ryx'?y�|?~i}t?r}?~y?|nly�n|?~qn?

lymnjyyt-? Ox? ~qr}? lyx~n�~'? ~qr}? n{�i~n}? ~y? rmnx~ro�rxp? ~qn? syrx~? }~rw�u�})|n}zyx}n?

lui}}n}? ~qi~? mnorxn? ~qn? lymrxp? |nui~ryx-? [qn? izz|yilq? �n? �}n? r} ~y? {�ix~r�n? #i)e)'?

lu�}~n|$?~qn?|n}zyx}n?}ziln?X6~y?i?}wiuu?|nz|ym�l~ryx?}ziln?yo?orxr~nu�?wix�?ij}~|il~?

lui}}n}'? XK-? [qr}? wn~qym? iuuy�}? �}? ~y }~�m�? lyi|}n? #r-n-'? }wiuu? K$? j�~ qrpqu�

rxoy|wi~r�n?wymnu}?yo?i lymrxp?}lqnwn'?ixm?~qnx?~y?i�~ywi~rliuu�?|norxn?~qnw �qnx?

wy|n?mi~i?jnlywn}?i�iruijun-?[qr}?|norxnwnx~?r}?myxn?j�?}rwzu� rxl|ni}rxp?~qn?}r�n?yo?

~qn?|nz|ym�l~ryx'?K-?

[qn?w�~�iu? rxoy|wi~ryx? F#V@X$? ~nuu}?�}?qy�?wix�?mroon|nx~ }~i~n}?yx? ~qn?i�n|ipn?

lix?jn?mr}~rxp�r}qnm?rx V6j�?yj}n|�rxp?X-?Oo?�n?{�ix~r�n?X6~y?XK #i?|nz|ym�l~ryx?�r~q?

T?nunwnx~}$'?�n?lix?n}~rwi~n?F#V@XK$'?�qrlq?r}?~qn?w�~�iu?rxoy|wi~ryx?jn~�nnx?V6ixm?

~qn? |nz|ym�l~ryx?XK-?V�|? rxoy|wi~ryx)z|n}n|�rxp? l|r~n|ryx?�ruu? ~qnx? |n{�r|n? ~qi~?�n?

lqyy}n?i?{�ix~r�n|?~qi~?z|n}n|�n}?i}?w�lq?yo?~qn?w�~�iu?rxoy|wi~ryx?i}?zy}}rjun'?i)e)'

~y?lqyy}n?~qn?{�ix~r�n|?r#XK~X6$?�qrlq?wrxrwr�n}?~qn?mroon|nxln?

@F#X7XK$?B?F#V@X6$?(6F#V@XK$???????????????????????????????????????6#,$
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Lyuuy�rxp? n�iwzun}? o|yw |i~n? mr}~y|~ryx? ~qny|�'? ~qr}? z|yjunw yo? yz~rwiu

{�ix~r�i~ryx?lix? ~qnx?jn? oy|w�ui~nm?i}? i?wi�rw�w nx~|yz�?z|yjunw-?[qn? |ni}yx? r}

~qi~'?iwyxp?iuu?{�ix~r�n|}?~qi~ }i~r}o� i pr�nx?}n~ yo?lyx}~|irx~}'?~qn?wi�rw�w nx~|yz�

{�ix~r�n|?myn}?xy~?rwzurlr~u�?rx~|ym�ln?immr~ryxiu?lyx}~|irx~}?rx?~qn?z|yjunw-?^r~qrx?

~qr}?o|iwn�y|t'?~qn?wrxrw�w mr}~y|~ryx?z|yjunw r}?zy}nm?i}?i?wi�rw�w {�ix~r�i~ryx?

nx~|yz� z|yjunw �r~q?ix?izz|yz|ri~n?rxoy|wi~ryx)~qny|n~rl?mr}~y|~ryx?lyx}~|irx~-?[qn?

yz~rwiu {�ix~r�n|? r#{K~{$? rxm�ln}? i? lymrxp? }lqnwn? o|yw �qrlq? r}? ~qn? wy}~

rxoy|wi~r�n? izz|y�rwi~ryx? yo? ~qn? y|rprxiu? |nui~ryx? q#z~{$? oy|? i? or�nm? }r�n?K6 yo? ~qn?

|nz|ym�l~ryx?XK-?Oxl|ni}rxp?K6z|ym�ln}?i?|norxnwnx~?yo?~qn?izz|y�rwi~ryx'?�qrlq?r}?

wy|n?rxoy|wi~r�n?#qi}?uy�n|?mr}~y|~ryx?ixm?~q�}?z|n}n|�n}?wy|n?yo?~qn?y|rprxiu w�~�iu

rxoy|wi~ryx? O#_@a$$-? [qn? nunwnx~}? yo? XK lix? jn? rx~n|z|n~nm? i}? ~qn? uijnu}? yo? ~qn?

n{�r�iunxln? lui}}n}? �qrlq? �n? �ix~ ~y? orxm-? [qn? {�ix~r�n|? r#{K~{$? pr�n}? ~qn?

z|yjijrur~�? yo? i? |n}zyx}n? {6 jnuyxprxp? ~y ix? n{�r�iunxln? lui}}? {K-? [q|y�pq? ~qr}

izz|yilq'? �n? |nly�n|? ix? iuwy}~ lywzun~n? |nz|ym�l~ryx? yo? ~qn? lymrxp? }lqnwn? i}? i?

|nui~ryx? jn~�nnx? }~rw�u�})|n}zyx}n? n{�r�iunxln? lui}}n}-? Ly|? nilq? xn�|yx'? ~qn?

lqi|il~n|r}~rl?}~rw�u�}?oni~�|n}?i|n?|nz|n}nx~nm?i}?~qn?wnix?�yu~ipn?�i�noy|w} yo?~qn?

}~rw�u�}? ~qi~?m|y�n? ~qn?ir|?l�||nx~}? rwwnmri~nu�?z|nlnmrxp? ~qn?nurlr~nm?}zrtn?zi~~n|x?

lymn?�y|m}'? ixm? ~qn? |n}zyx}n?lymn?�y|m}?i|n? |nz|n}nx~nm?i}? ~qn? }zrtn?zi~~n|x}? ~qi~

ly||n}zyxmnm?~y?~qy}n?}~rw�u�}?oni~�|n}-?

.).6 Pefioeneou6pf6uhe6Quinvlvt6Qeu6

Ox?z|n�ry�}?}~�mrn}'?~qn?nxlymrxp?z|yzn|~rn}?yo?xn|�n?lnuu}?�n|n?}~�mrnm?�}rxp?}rxpun)

i�r}? }rx�}yrmiu ixm? jixm)zi}}nm? pi�}}rix? xyr}n? }~rw�ur-? Nn|n? �n? lqi|il~n|r�nm? ~qn?

OT}?|n}zyx}n}?~y?wy|n?lywzun�?}~rw�ur'?lyx}~|�l~nm?~y?jn?wy|n?|nz|n}nx~i~r�n?yo?~qn?

}�}~nw3}?xi~�|iu?}~rw�u�}?}n~-?I�|rxp?nilq?n�zn|rwnx~'?~qn?}nx}y|�?}~rw�u�}?nx}nwjun?

z|n}nx~nm? ~y? ~qn?ixrwiu?�i}?wymrornm? ~y?lyx~irx?i?|rlqn|?}n~?yo? |nun�ix~? oni~�|n}'?i}?

~qy}n? oni~�|n}? �n|n? mr}ly�n|nm? ~q|y�pq? yx)urxn? ixiu�}r}? yo? ~qn? ill�w�ui~rxp?

}~rw�u�}0|n}zyx}n?mi~i-??

I�|rxp? ~qn? ly�|}n? yo? ~qn? zq�}ryuyprliu |nly|mrxp'? ~qn? }�}~nw �i}? }~rw�ui~nm?

rxr~riuu�?�r~q?ir|?l�||nx~}?m|i�x?o|yw i jixm)urwr~nm?#9)944N�$?Mi�}}rix?�qr~n?xyr}n?

#M^T$?}y�|ln?c5=e-?[qr}?j|yim'?xyx)}znlrorl?}~rw�u�}?iuuy�nm?�}?~y n�zuy|n?i?ui|pn?

zy|~ryx?yo?~qn?rxz�~?}ziln'?ixm?z|y�rmnm?}�oorlrnx~?}~rw�ui~ryx?oy|?i?lyi|}n?wymnu?#r-n-'?

i? uy�)mrwnx}ryxiu? {�ix~r�i~ryx$? yo? ~qn? }�}~nw- [qr}? lyi|}n? ixiu�}r}? �rnumnm? ~qn?

z|nurwrxi|�? }n~? yo? |n}zyx}n)lyxmr~ryxnm? wnix? }~rw�ur? unimrxp? �z? ~y? ~qn? wy}~?

o|n{�nx~u�?yj}n|�nm?xn�|iu }zrtn)zi~~n|x?lymn �y|m}?#n-p-?}rxpun?}zrtn}'?}qy|~)rx~n|�iu?

}zrtn?my�jun~}?ixm?~|rzun~}-$??

Fo~n|? ~qn? rxr~riu?wymnu?�i}? rx? zuiln'?�n?wymrornm? ~qn? }~rw�u�}? }n~? rx? ~�y?�i�}-?

Lr|}~'?�n? immnm? }iwzun}? yo? ~qn? |n}zyx}n)lyxmr~ryxnm? }~rw�u�}? lui}}n}? mn|r�nm? o|yw

~qn?lyi|}n?ixiu�}r}? rx~y? ~qn?M^T?}~rw�u�}?�i�noy|w}'? ~y? rxl|ni}n?~qn?o|n{�nxl�?yo?

yll�||nxln?yo?~qn?xn�|iu |n}zyx}n}?oy|?~qi~?}~rw�u�}?lui}}-?[qr}?iuuy�nm?�}?~y }iwzun?

~qr}?zi|~?yo?}~rw�u�}?}ziln?wy|n?orxnu�'?ixm?|norxn?~qn?}~rw�u�})|n}zyx}n?wymnu'?~q�}?

uy�n|rxp?~qn?mr}~y|~ryx?ixm?rxl|ni}rxp?~qn?rxoy|wi~r�nxn}}?yo?~qn?|nz|ym�l~ryx-??

Znlyxm'? �n? wymrornm? ~qn? �i|rijrur~�? yo? ~qn? }~rw�ur? iuyxp? ln|~irx? }~rw�u�}?

mrwnx}ryx}-?Zrxln?wy}~?yo?~qn?MSS}?z|ysnl~?zi|~}?yo?~qn?}~rw�u�}?~y?i?}wiuun|?}ziln'?
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|nm�lrxp? ~qn? �i|rijrur~�? rx? ~qn? mr}li|mnm? }�j}ziln? myn}? xy~? }rpxrorlix~u�? ioonl~? ~qn?

wymnu-?Symro�rxp?~qn?�i|rijrur~�?rx?~qn?|n~irxnm?}�j}ziln?myn}'?qy�n�n|'?wymro�?~qn?

z|yzn|~rn}?yo?~qn?wymnu-?Ox?~qr}?li}n'?�n?wymrornm?r~?rx?i �i� ~qi~ z|y�rmnm?i?~rpq~n|?

jy�xm? rx? ~qn?}�j}n{�nx~?ixiu�}r}'?�qrlq? rxmrli~nm? ~qi~?�n?qim?j�ru~?i?jn~~n|?wymnu-?

^n iu}y? wymrornm? ~qn? �i|rijrur~�? rx? mr|nl~ryx}? y|~qypyxiu? ~y? ~qn? yxn}? iu|nim�?

z|n}nx~nm-?[qn? rx~nx~? yo? ~qr}? }~nz?�i}? ixiuypy�}? ~y? ~qn? rxr~riu?M^T?}~rw�ui~ryx>? ~y?

z|n}nx~?zi|~}?yo?}~rw�u�}?}ziln?�qrlq?~qn?}nx}y|�?}�}~nw?qim?xy~?�n~?zn|lnr�nm-?

[qr}? |norxnwnx~? z|ylnm�|n? �i}? |nzni~nm'? ixm? ~qn? }~rw�u�}? nx}nwjun? �i}? ~q�}?

r~n|i~r�nu�? |norxnm? o|yw xyx)}znlrorl? }~rw�ur? ~y? ~qn? }znlrorl? }�j}n~ yo? }~rw�ur?�qrlq?

nurlr~nm? i? }nunl~ryx?yo? ~qn?{�ix~r�nm? |n}zyx}n?lui}}n}'?�qrlq? rx? ~�|x?nxijunm? o�|~qn|?

|norxnwnx~?yo?~qn?{�ix~r�n|?r~}nuo-?[qn?wn~qym?z|ym�lnm?i?wy|n?|norxnm?mrl~ryxi|� yo?

n{�r�iunxln? lui}}n}-? Ox? z|rxlrzun'? ~qr}? izz|yilq? lix? jn? lyx~rx�nm? �x~ru? ~qn? }~rw�u�}?

}ziln? r}? n�zuy|nm? rx? }�oorlrnx~?mn~iru? ~qi~? o�|~qn|? |norxnwnx~}?yo? ~qn? }~rw�u�}?my?xy~?

z|ym�ln?|norxnwnx~}?yo?~qn?|n}zyx}n?wymnu-?

/ Petvlut

[qr} ixiu�~rliu izz|yilq �i} �}nm ~y lqi|il~n|r�n ~qn nxlymrxp lqi|il~n|r}~rl} yo

}rxpun rmnx~rornm }nx}y|� rx~n|xn�|yx} rx ~qn l|rltn~ ln|liu }�}~nw- [qn }znlrorl pyiu

yo ~qn n�zn|rwnx~} ixm ixiu�}n} �n|n ~y mr}ly�n| #syrx~u�$ i$ ~qn m�xiwrl }~rw�u�}

�i�noy|w oni~�|n} nxlymnm j� ~qn lnuu}' ixm j$ ~qn }zrtn ~|irx lymn�y|m zi~~n|x} ~qi~

nxlymnm ~qy}n oni~�|n}- Lrp�|n 5 mnwyx}~|i~n} ~qn izzurli~ryx yo ~qr} izz|yilq ~y yxn

rmnx~rornm xn�|yx rx ~qn ln|liu }nx}y|� }�}~nw- Ox ~qr} orp�|n' ~qn }~rw�u�} oni~�|n} i|n

|nz|n}nx~nm i} ~qn wnix �yu~ipn �i�noy|w} yo ~qn }~rw�ur ~qi~ m|y�n ~qn ir| l�||nx~}

rwwnmri~nu� z|nlnmrxp ~qn nurlr~nm }zrtn zi~~n|x lymn �y|m}' ixm ~qn |n}zyx}n lymn

�y|m} i|n |nz|n}nx~nm i} ~qn il~�iu }zrtn zi~~n|x} ~qi~ ly||n}zyxmnm ~y ~qy}n }~rw�u�}

oni~�|n}- Ly| ~qr} lnuu' ~qn }~rw�u�})|n}zyx}n }ziln �i} {�ix~r�nm rx~y oy�| lui}}n}

#r-n-' TB8$- [qn ~yz zixnu }qy�} oy�| lui}})lyxmr~ryxnm wnix }~rw�u�} �i�noy|w}'

ly||n}zyxmrxp ~y ~qn oy�| }zrtn zi~~n|x lymn �y|m} mn|r�nm ~q|y�pq ~qr} }�lln}}r�n

{�ix~r�i~ryx ixm }~rw�u�} |norxnwnx~ z|ylnm�|n- [qn}n �i�noy|w} ly||n}zyxm ~y ~qn

ir|)l�||nx~ �nuylr~� z|n}nx~nm ~y ~qn z|nzi|i~ryx- [qn oy�| wnix �i�noy|w} i|n nilq

zuy~~nm rx ~qn p|i� }liun yo ~qn ly||n}zyxmrxp lui}}- [qn qy|r�yx~iu i�r} yo ~qr} ~yz

zuy~ mnxy~n} ~rwn' rx w}' |nui~r�n ~y ~qn yll�||nxln yo ~qn or|}~ }zrtn rx i lui}}- [qi~ r}'

~rwn 4 r} ~qn ~rwn i~ �qrlq ~qn or|}~ }zrtn yx ~qn lymn�y|m zi~~n|x yll�||nm- [qn

mi}qnm urxn} mnxy~n =9v lyxormnxln rx~n|�iu} yo ~qn wnix}' �qrlq mnznxm yx ~qn

|nz|ym�l~ryx }r�n' T-

[qn uy�n| |rpq~ zixnu zuy~} i |nz|n}nx~i~ryx yo }zrtn zi~~n|x} i}}ylri~nm �r~q ~qn}n

}~rw�u�} �i�noy|w}- [qn }zrtn zi~~n|x} i|n zuy~~nm rx i wixxn| ~qi~ r} }rwrui| ~y i

zn|r}~rw�u�} ~rwn qr}~yp|iw- ^n liuu ~qr} |nz|n}nx~i~ryx i lui}} lyxmr~ryxnm ~rwn

qr}~yp|iw #HH[N-$ [qn}n i|n ~qn lui}}n} yo }zrtn zi~~n|x} ~qi~ }n|�nm i} ~qn ji}r} oy|

n�~|il~rxp ~qn ly||n}zyxmrxp wnix }~rw�u�} �i�noy|w}- K�n|� lui}} }~i|~} �r~q i

}zrtn #urxn i~ 4w}$- ^n zuy~ ~qn lyxmr~ryxiu z|yjijrur~� yo }zrtn yll�||nxln wt) ~rwn

oy| nilq zi~~n|x yx i uypi|r~qwrl }liun' �r~q juilt rxmrli~rxp i z|yjijrur~� yo yxn oy|

~qn yll�||nxln yo i }zrtn' ixm i urpq~n| }qimn yo p|i� |nz|n}nx~rxp i uy�n| z|yjijrur~�-

[y jn z|nlr}n' �n zuy~ ~qn n�znl~i~ryx r} {6{iq#{i~{K$-?[qn?zi~~n|x?{i lix?jn?lyx}rmn|nm?
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i}? ~qn? lyxmr~ryxiu? z|yjijrur~�? q#uj~{i$? B? q#}zrtn? yll�|}? i~? ~rwn? uj pr�nx? ~qi~? ~qn?

yj}n|�nm?zi~~n|x? r}?{i$-?[qr}?z|yjijrur~�? r}?5? i~? ~rwn}?�qnx?i }zrtn?yll�|}? ixm?�n|y?

y~qn|�r}n-? Ox? ~qr}? li}n'? ~qr}? zixnu? lix? jn? rx~n|z|n~nm? i}? }qy�rxp? q#uj~{K$? B?

{q#uj~{i$q#{i~{K$?)?~qn?lyxmr~ryxiu?z|yjijrur~�?yo?i?}zrtn?i~?~rwn?ui pr�nx?lui}}?{K-?[qn?

}rwrui|r~�?~y?i WZ[N?r}?~qi~?�n?z|n}nx~?~qn?mr}~|rj�~ryx?yo?}zrtn}?rx?~rwn'?lyxmr~ryxnm?

yx?~qn?yll�||nxln?yo?ix?n�nx~-?Ly|?~qn?WZ[N'?~qn?n�nx~?r}?i?zi|~rl�ui|?}~rw�u�}-?Ly|?

~qr}? |nz|n}nx~i~ryx'? ~qn? n�nx~? r}? i? ln|~irx? |n}zyx}n? lui}}'? qnxln? ~qn? xiwn? HH[N-?

[qn}n? zi~~n|x}? i|n? iurpxnm? rx? ~rwn?�r~q? ~qn?wnix? }~rw�u�}?�i�noy|w} ~qi~? nurlr~nm?

~qnw'? rx? ~qn? zixnu? mr|nl~u�? ijy�n-? [qi~? r}'? ~qn? }rpxrorlix~? zy|~ryx}? yo? ~qn? }~rw�u�}?

zi~~n|x}? ~qi~? ly||n}zyxm? ~y? ~qn? yj}n|�nm? }zrtn? zi~~n|x}? yll�|? m�|rxp? ~qn? 64? w}

z|nlnmrxp?~qn?}zrtn?lymn?�y|m}-??

Cig)6 ,) F {�ix~r�i~ryx? �r~q? 8? lui}}n}-? [yz? zixnu>? ~qn? oy�|? lui}})lyxmr~ryxnm?wnix? }~rw�u�}?

�i�noy|w}-?Gy~~yw |rpq~?zixnu>? ~qn?HH[N?yo?i?}zrtn?i~? ~rwn?[?pr�nx?~qn?zi~~n|x?rx?i?ln|~irx?

lui}}-? Ry�n|? lnx~n|? zixnu>? |nui~r�n? z|yzy|~ryx? yo }zrtn? zi~~n|x}? jnuyxprxp? ~y? ~qn? mroon|nx~?

lui}}n}'? i}? MSS? z|ry|}-? Ry�n|? uno~? zixnu>? n}~rwi~n? yo? ~qn? uy�n|? jy�xm? ~y? ~qn? w�~�iu?

rxoy|wi~ryx? #gs`{6 d`thed6 cvswe$ ixm? ~qn? ij}yu�~n? �zzn|? jy�xm? oy|? ~qn? }iwn? un�nu? yo?

{�ix~r�i~ryx?#d`sk6tplid6cvswe'6lpg-$

[qn?uy�n|?lnx~n|?zixnu?~y?~qn?uno~?yo?~qn}n?HH[N?zuy~}?}qy�?~qn?|nui~r�n?z|yzy|~ryx?

yo?}zrtn?zi~~n|x}?jnuyxprxp?~y?~qn?mroon|nx~?lui}}n}'?i}?MSS?z|ry|}?#�nrpq~}$-?[qn}n?

ji|}?i|n?p|i�)}liun)lymnm?~y?rxmrli~n?~qn?lui}})lyxmr~ryxnm?wnix?}~rw�u�}?�i�noy|w

~y? �qrlq? ~qn? }zrtn? zi~~n|x? ~y? ~qn? |rpq~? ly||n}zyxm}-? [qr}? zi|~rl�ui|? {�ix~r�i~ryx?

p|y�znm? ~qn? }zrtn? zi~~n|x}? |y�pqu�? illy|mrxp? ~y rx~n|}zrtn? rx~n|�iu}>? ~qn? ~yz? lui}}?

lyx}r}~nm?wy}~u�?yo?my�jun~}?�r~q?i?}nlyxm?}zrtn?;)54?w} io~n|?~qn?rxr~riu?}zrtn?#mi|t?

p|i�? |ixpn? ~y? ~qn? |rpq~$'? ixm? i? on�? ~|rzun~}? #urpq~? p|i�?ji|}? rx? o|yx~$'? oy|?�qrlq? ~qn?

~qr|m? }zrtn? r}? rx? ~qn? }iwn? |ixpn-? [qn? jy~~yw #juilt$? lui}}? lyx}r}~}?wy}~u�? yo? }qy|~?

my�jun~}'?�r~q?i }nlyxm?}zrtn?6-9)7-7?w} io~n|?~qn?or|}~?}zrtn'?ixm?i?|ixpn?yo?~|rzun~}?

�r~q?i?~qr|m?}zrtn?:)54w}?io~n|?~qn?or|}~?}zrtn-??

[qn? uy�n|? uno~? zixnu? }qy�}? ~qn? n}~rwi~n? yo? ~qn? uy�n|? jy�xm? ~y? ~qn? w�~�iu?

rxoy|wi~ryx?#p|i�?mi}qnm?l�|�n$?ixm?~qn?ij}yu�~n?�zzn|?jy�xm?oy|?~qn?}iwn?un�nu?yo?

Derivation of Natural Stimulus Feature Set Using a Data-Driven Model 343



{�ix~r�i~ryx? #mi|t? }yurm? l�|�n'? uyp6 T$-? [qn? n||y|? ji|}?wi|t? ~qn? �xln|~irx~�? yo? ~qn?
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