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QDmO u�vNU 	Q�N�VN� �xQ�� QO �y�y�W�ra uULt QDmO �kwt u�� QO

�O���t sy�Qi OWQ� �U�vWQ�m w �U�vWQ�m TwQO Q� 
rUD �� sy xv�wDWB
xm �� wHWv�O �OQ�O OwHw �QDmO �xQwO 
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x� C����� Q QO �rw Ovvm�t xJ Ovv�O�tv ��� w uwDUv� QB s�� wo� xmv��
CU� u�� ut �xOta �v�Qovl� w CU� u�ty �v�yH sQ%v xm OUQ�t Q�v
�DL O�DU� xm xOW A�J C����� Q QO �mQDWt Cq�kt s�xO�O u�w�Qi xm
�Q OQ�wt u�� ut xm OW Ea�� �v�Qov u�� �Ov�O�tv �Q xr�kt ���OD��h� Q�aD

�s�vm �v�Qov R�Q�� xm CU� �i�m O����V�B �OQ�wt xm u�ty �s� wo�
x�oWywSBT��Q �v�H� Qq O�wH OtLt QDmO R� xUrH T��QTBU

�OQm CwaO �v�QvNU O�Q�� ��Q�

x�oWywSB T��Q u�vNU

OW��v O� O��W �OvOQm �Hv�� QO u�DUwO xm ���yC�LY R� sOQ� CPr ut
QO �QDmO ��yxQwO �R�Ov�x�Q OQwt QO �Q x�oWywSB C� Q�Ot �rY� ��yxO��
�tra CqwyHt �� uOQm sQv xHvB w CUO �xD�r� ��t �rY� Q�m �s� wo� �Hv��
CyH u�� QO sy �Q �QDmO �xSwQB �yDvt CU� pw� CUO �D�k�kLD Q�m w
��xSwQB xmr� CU�v �WRwt� �xSwQB l� �t ��Q� xSwQB u�� �va� !s�v���t
KQ	t �Q �D�mv xv�tR u�� QO sy�wN�t ut �C�k�kLD �wQW CyH QO CU�
w CU� G��Q sy �t �tqU� swra �x�tra ��yxRwL QO �yv� R� ��a� xm svm

�CU� �r�YLD 	s��v u� �wN ��yx�vH
jW�a w R�wQ B Ovr � Q��U � O �� � �t �QDmO �wHW v�O xmv �� pw� �xDm v
q�L O� wo� �tvy�Q O�DU� �Q�m �DOt R� Oa� CU� umtt xD�r� �OW��VywSB
�rw CU� �Q�m Qy Ca��� u�� �s�vmVt�tD w s�vm �tH �Q Q�m O��� Qo�O

� ���� R���B



�xr�UQ w OvDUy �r��i Q��U � �x�r� w Ov v�wN�t �o�r� GQ�N TQO
�QDmO �Hv�� R� xm sy �v�Um Q��U �CU� �vOv�wN ��i�Yv� sy u�W�QDmO
u�� xm OyO�t u�Wv u�� �Ov�xOw� jiwtT� QOD w j�kLD QO ��Oa� Ov�xDiQo
�xOa 
ki xm xOw� u�� xD�r� �t CU��U �CU� uO�O xw�t p�L QO CNQO
Qo�O �tra Rm �Qt QO x�k� w Ovv�t� �Hv�� QO �t �QDmO uq�YLDr�dQ�i R� �tm
�t �QDmO ��yxQwO C�QtF R� QwWm �tra �xawtHt �D OvwW Q�m x� pweWt
�QDmO uq�YLDr�dQ�i w u�� wHWv�O ��tDH� xm sr�LWwN ut �OwW OvtxQy�
�sQ�O j�iwD �wRQ� �tW �xty ��Q� �CU� xOW p�O�D �oQR� �tH x� q�L �t
!OQ�Ov OwHw u�Q�� QO xm xOQm Q��O �QDmO �xQwO ���yxRwL QO x�oWywSB
Q�v x� sy Rwvy w CW�Ov OwHw u�Q�� QO �DN�vW ��Ya� swra �xDWQ �qFt
x�oO�O R� Qo � XwYN x� Ret �w�wt �OQ�Ov OwHw xtrm j�kO ��vat x� ut
VywSB ��Q� �tyt Q��U� �w�wt s�vm x�ov u� x� �cognition� CN�vW
u�� QO jkLt �i�m O�OaD �D s�yO xt�O� �Q xSwQB u�� s�y�wN�t �t w CU�
��yxOmWywSB u�� �� wN Q��U� �xSwQB uq� �Qw� u�ty �OwW C�� QD xv�tR
�xv�tR QO �QDmO �xQwO �D CU� �Q�opmW p�L QO QDw�Bt�m swra w C����� Q
��Q� �OwR x� xrr���Wv� w OwW Q��O �x�U�Lt �oO�J�B� �Q�v QDw�Bt�m swra
�xr�Ut w OwW �O�B �yv� R� �Um �U� xJ �CiQo s�y�wN wHWv�O xQwO u��
&OQ�o� �Clay� �rm O��v� R� xR��H QqO uw�r�tl� w Ovm pL �Q P �

� NP

��yQ�m xm s�vm C�� QD �v�OvtWv�O �D s�vm GQN QqO �yuw�r�t s� Q��L �t
�� sy u� �QDmO �xQwO w xiUri �xOmWywSB �OvyO s�Hv� xv�tR u�� QO �oQR�
Q��U�Vkv u� uq�YLDr�dQ�i w xOmWywSB u�� w OW p�mWD �yxO�� u�ty
xm �Q �Wkv u�ty ut Q�v x� �CW�O Ovy�wN u�Q�� QO xiUri �xRwL QO ��xS� w
�Qe �xiUri�iQat QO �OQHDUO O�Lw QDmO �CW�O�tqU� uOtD QO���Q�i
�v�Um �rw s� Q�O O�� R ��xtHQD Q�F� �t �Ovm�t �i�� sqU� u�yH w u�Q�� QO
�s��xDW�O sm �OvQw� QO �iUri �r�k QO ��xiQL Qw� x� �Q p��Ut Ovv�wD� xm

u �� �roO�
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�
 Q� QyBU QDmO �x�oWywS BT� �Q u�vNU R� T B
�WywSB ��yQ�R��CN�U w �L�Q� xm OQ�O u�mt� ��� 
OQm KQ	t �QVUQB

'OwW �wULt �WywSB Q�m sy
OQ�O �t �rt ��yxSwQB �� ����DQ� xr�Ut u�� 
O�O MU�B �v�H� Qq QDmO
	�Q�m 	Q�DN�U uwJ s�DUy u�� � Qo x � CUO u� � � xm CU� ��xr�Ut w
�Q ���yR�J O��� G� QOD x� �t w xOW �v�ZLt ��DOta 	swra T�U�Q� s��B��
CU� �experimental� �W��tR� ��yCtUk �m� �s�vm j�Lr� u� x�
sy �m� w s� wW�t OQ�w s� Q�O �qta w CU�v �rmWt svm�t Qmi xm
w �vi �va� O�OwtQi �tW xm CU� ���vat x� "�OQ� Q�m# xm ���yCtUk
wQx� wQ xr�Ut u�� �� �rt Qo��DW w xv�NOYQ CtUk QO �t �l� SwrwvmD
�t Rwvy �rw OvOQw� ���yO�yvW�B �k�LQ QDmO w �QwYvt QDmO �s�DUy
�r�k QO xQtRwQ p��Ut u�wva x� s��xDio 
ki w s��xOQmvh� QaD �Q u� �r�k
l� xm �Um xm s��xOQmvXNWt Rwvy �rw Ovvm pta �rt ��yxSwQB
�CU�Hm s�� B�� QO Vy�o ��H �O�O s�H v� l � �xHQO l � Swrwvm D Q�m

�s�vm �O�B �yC�r�ai �wv u�� ��Q� ��U�vt �r�k s� Q�wO�t�

�Q u� u�Qo�O w O�U� wv�t �Hv� QO �Q u�DxO�� �tW xm CU� �vw�� QD xrHt
�OR ut�O xFL��t x� O��� x�oWywSB 
�Lt QO �Ovvm�t EL� w Ovv�wN�t
wO w �oDiy �xFL��t C�UrH ��tDL xm CU� u�� �yxOmWywSB x� ut �x�YwD

�OW�� sm �yv� �QDWt OvJ Qy OW�� Q��O u�WQ��m� xDiy

uwJ svm�t O�m ��D u� Q� xW�ty ut xm CU� �Qw�wv �sQ�yJ �xDmv
�Q wv p��Ut x� uDN�OQB C��QH O��� �t �CU� x�oWywSB Q�m �rY� �oS� w
VOwOL xD�r� �Ov�O�tv ��k�kO �Um �Q �yv� pL xm �r��Ut �s�W�� xDW�O
��wH w uOQm u��� ��xDiQxDUW RQ� x� �Q xr�Ut OwN �CU�v syt u�OvJ
�sDio xm �Qo �O C�m v �CU� Q�m R� �WN � uOQm �O� B V ��Q � �ovWk
wv ��yOQw�DUO x� p�v ��Q� OvDUy �tR�wr �xFL��t w �C�twrat ��R�wQBOvr�
Oa� w Ovm�t �Qw�wv �tm x�rw� R�wQB l� �� wHWv�O ��yv� uOQm x�Qa w

�OQ�o�t O�� �Q QDoQR� ��y�Qw�wv

�u�tOwN �� �va�� s��B�� uqw�Ut w u�Q�Ot �� svNU �wQ �Hv�� QO
�wvt pw� �xHQO QO RmQt u�� Cw�Q� w �oOvRQU �s�xDio �yQ�� xmv�vJ �CU�
�wQ Ovm Qmi O��� OwQ�t x�Q �Dkw jkLt �OW�� QwLt jkLt xm CU� u�� x�
CtON QO O��� �Q�O� CtUk �OQ�O Q�O� QN VR�v w OwQ�t x�Ql�qt p��
QO sy �QDmO �wHWv�O ut Q�v x� �OW�� �yv� Q�m x� �oO�UQ w u�kkLt
w u�kkLt �OQm Q�DiQ jkLt uwJty O��� w� �� w CU� uOW jkLt Q�Ut
�tra ��yXN�W R� Q�e u�WQ�m ���� RQ� QO xm Ovvm T�UL� O��� u�tr�a
QO �Q�F��DZe� w �L w �vtWO w �DUwO �va� OQ�Ov Cr�NO �Qo�O R�J

�OQ�Ov ���� RQ� u��

x�oO�O xm CU� xDU��w u�kkLtC�r�ai x� Cw�Q� u�� R� �Qo�OVN�
p��Ut wv x� wv w OvW�� xDW�O u�WQ�m �xRwL �xQ�� QO �vWwQ R�Ov�sWJ w
��yV� wQ x� sy Qo�O VN� �Ovvm xR�ov� O�H�� w Ovvm KQ	t �O�OH
G� QOD x� xmv�� �va� OQ�O �oDU� RmQt uw�W w �yC� Q�Ot QO �a���
w ut p�Ft� ��Q� �OvQ�o� xOya x� �Q C�rw�Ut w Ov���� u�wH ��ypUv
��ywQ�v s�v��� xm CU�v u�� R� QDVN� CPr �R�J �y�WwQUN QDmO
u�� �OvyO�t s�Hv� �Q �yQ�m w OvQ�O xOyaQ� �Q �yC�rw�Ut s��B�� u�wH
l� pmW x�V�B p�U �� OwOL R� x�oWywSBC� Q�Ot QO �a���V� wQ
j�iD� ��DaiO �R�J I�y s��B�� QO xD�r� �CU� xOW �R�Us�tYD ��SD�QDU�
�yv� x� �H�Q �OQ�o�t CQwY ��	� Qw� x� �Hv�� QO C�Q��eD �ODi��tv
xQ�� u�� QO �OwW�t s�Hv� s�Q� s�Q� w �OvwW�t �r	t xty �OwW�t C�LY
s��B�� C� Q�Ot �xwLv �xQ�� QO �s��xOQm EL� �tra ��QwW QO �yCa�U
�y�o �OwW�t xDiQo �vqw� ��yEL� R� TB C�t�tYD xm O�v�O� O���
�aU w s�vm�t EL� xDa�U ��� �xUrH OvJ �lJwm �w�wt l� ��Q�

�s���� CUO ��tH� x� �w�wt u� �xQ�� QO s�vm�t

u�ty �CU� xOw� �kiwt ��yxSwQB ut Q�v x� �t �� wHWv�O ��yxSwQB
xO�O s�Hv� s��B�� QO �Q V�Tv�U�r jwi �xQwO C�k�kLD u��OytQwB QDmO
�Q u�WDq�YLD R� �WN� Qo�O ��xOa w �OQwHq QDmO Qw� u�ty �CU�
�x�oWywSB R� xiUri �QDmO p�YLDr�dQ�i O� Q�wQt QDmO �Ov�xOv�QPo �Hv�� QO
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