
�QDmO �xQwO uq�YLDr�dQ�i

x�oWywSB QO �DN�vW ��Ya� swra

Vwy w Vv���Q� w �CN�vW w Ret� V��Qo wO QO �QDmO �xQwO � uwvm �D 	
�	 p�U R� �DN�vW��Ya� swra �xOmWywSB

u�� 
CU� xOw� Qiv � �yv� uq�YLDr�dQ�i O�OaD w Qiv �� �yxQwO u�� u��wHWv�O pm O�OaD 
CU� xOQm Q�RoQ� ��awvYt

�yvD w u�rw� �O��v� ��yVv�O x�oWywSB 
Ov�xOW xO� RoQ� x��B swra w ��UOvyt ��mWRB uwo �vwo ��yxDWQ R� u��wHWv�O


CU� xOQm Q��O u�Q�� QO �Q �Cognitive Neuro Sciences� �DN�vW ��Ya� swra �QDmO �xQwO xm CU� �RmQt

T�UL �vwQwv ��yOL�w xvwoJ xm CU� xOW xO�O u�Wv uwt�t Ret QWk
�Ovvm C��im ��W� jta QO VNQJ lQO ��Q� CU� umtt O�O �x� w�R x�
u�Wv Ret QO ��W� ���yv l �QO� ����pmW QO �vwQwv OQwNR�� Vkv u�vJty
xm Ovm�t sy�Qi �Q u�mt� u�� �R�UQ�oR�U VwQ R� xO�iDU� �CU� xOW xO�O
xOWx��Q� lQLt R� OQi l �QO� OwW xO�O ���v�� lQLt QO �Q��eD xmv	 uwO�
��vwQ��� lQLt Q��eD QF� QO xm �Q ���yxO�OB u�wD�t xH�Dv QO �O��� Q��eD
R��tDt Ovvm�t Q��eD ��vwQO� l �QO� Q��eD �� xm ���yxO�OB R� Ov����t Q��eD
�R�UQ�oR�U VwQ x vwoJ xm CU� xOW xO�O u�W v x r�UQ u �� QO �OQm

�OyO V��Ri� Ret �m �QO� ��ysU�v�mt R� �Q �t CN�vW Ov�wD�t

O�Svu�t�rU xyr�

x�oWv�O QO �Qwv�H swra �xDWQ QO �Q OwN �U�vWQ�m �xQwO O�Svu�t�rU xyr�
��Swrw� R�i� �Qwv�H swra �xDWQ QO �Q OwN OWQ� �U�vWQ�m w �DWy� O�yW
PN� x � jiwt 
��
��
 M � Q� D QO �w �CU� xO v�QPo u�Qy D x�oW v�O QO
�xr�UQ O�Svu�t�rU xyr� �OW �DN�vW ��Ya� swra �xDWQ QO �QDmO �xHQO

u�wva �� �Q OwN �QDmO

�The e�ect of hippocampal serotonergic in the

interference between formalin pain and spatial learning

and memory�

�CU� xDWwv �Okv QY�v QDmO w u��v�vtU O�aU QDmO Q�v Q� R

CUwOawv O�Qy�

u�yiY��mWRB swra x�oWv�O QO �Q OwN�twta�mWRB �xQwOCUwOawv O�Qy�
xDWQ QO �QDmO xHQO PN� x� jiwt 
����� M� Q�D QO �w �CU� xOv�QPo
u�wva �� �Q OwN �QDmO �xr�UQ CUwOawv O�Qy� �OW �DN�vW ��Ya� swra

�The neuronal bases of view�invariant object

recognition studied by adaptation paradigm�

�CU� xDWwv �mDU� u�UL QDmO Q�vQ� R

�QDmO �xr�UQ �xO�mJ

Q�N� ��yxyO QO xm CU� �r��Ut xrtH R� ��W� ���U�vW sU�v�mt lQO
�CU� xDW�O hw�at OwN x� �Q ��Ya� swra u�kkLt C�ar��t w u�yP�
xrtH R� CU� xOW O�yvW�B ��W� ���U�vW ��Q� �irDNt ��ysD� Qwor�
xDU��w �� ��W x� xDU��w ��ysD� Qwor� �� ��Qo�RH w �Qopm ��ysD� Qwor�
u�� OwHw �UQQ� x� �R�UQ�oR�U VwQ R� xO�iDU� �� xr�UQ u�� QO �Q��v x�
xO�iDU� �� �s� R�OQB�t ��W� ���U�vW QO �yv	 R� xO�iDU� w Ret QO �ysD� Qwor�
XDNt �Qopm VR�OQB xm CU� xOW xO�O u�Wv pw� CtUk QO VwQ u�� R�
�Qopm ��ysD� Qwor� xm OyO �t u�Wv �w�wt u�� �CU�v CQwY Q� w�YD
R�v CQwY Q�e Q� w�YD OQwt QO Ovv�wD�t OvDUy VR�OQB �wv u�� x� p��k xm
QO CQwY C�Q��eD x� T�UL ��yOL�w OwHw Oa� CtUk QO �OvwW p�ta�
��yuwQwv MU�B �xar��t �� �yDv� QO �CU� xOW xO�O u�Wv uwt�t w u�Uv� Ret
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QwB Q�t VwQwm

OL�w �tqU� O�R	 x�oWv�O QO �Q OwN �twta �mWRB �xQwO QwB Q�t VwQwm
QO �QDmO �xHQO PN� x� jiwt 
�����
 M� Q�D QO �w �CU� xOv�QPo u�QyD
�� �Q OwN �QDmO �xr�UQ QwB Q�t VwQwm �OW �DN�vW ��Ya� swra �xDWQ

u�wva

�The e�ect of stimulus presentation duration on

response properties of neurons in the macaque inferior

temporal cortex�

�CU� xDWwv �mDU� u�UL QDmO Q�vQ� R

�QDmO �xr�UQ �xO�mJ

O�O ZQat QO s�UH� xm CU� �v�tR COt Q�F��D CLD �s�UH� ���U�vW
�wQ Q � s�UH� V ��t v u�tR COt Q� F�� D �j�kL D u �� QO �O vQ�o�t Q�Qk
uwt�t QO Ret �v�DLD �y�oH�o QWk ��ypwrU MU�B �wor� w C��YwYN
��� R� xar��t ���OD�� �xrLQt QO �CU� xDiQo Q�Qk �UQQ� OQwt TwRQ
��� V��tv x� xm �r�L QO TwRQ uwt�t wO �v�DLD �y�oH�o QWk uwQwv
x� �rwrU GQ�N C�F OvOw� xOW xQ�N V��tv �xLiY �wQ �ovQ Q� wYD
R� x�v�F �r�t ��� �xrY�i �� w x�v�F �r�t ��� COt x� Q� wYD Qy �Ot	 pta
V��tv Q� w�YD u�� R� uwQwv Qy R� C�F s�ovy �OW xO�O V��tv �Oa� Q� wYD
Q� uwQwv QO �Q �rwrU MU�B u� QDq�� xm �Q� wYD u�wva x� �m� �xOW xO�O
u� QDq�� ��DQD x� xm Qo�O Q� wYD xU w Q� wYD u� QDy� u�wva x� Ow� xDN�ov�
OvOw�xDN�ov�Q� ��� R� QDtm w ��� �D �� w ��� �D �� �xR�� QO �Q MU�B
Q�yJ �V��tR	 swO �xrLQt QO �OvOW xO� RoQ� QDh�a� Q� w�YD u�wva x�
w ��� ���� ��� ��
� Cw�iDt ��yu�tR COt �� xOW��NDv� Q� wYD
��DQD x� �x�v�F�r�t �
�� pO�at Q� w�YD u�� �xrY�i w x�v�F�r�t 
��
�wor� xm OvO�O u�Wv �y�oW��tR	 ��yxDi�� �OvOW xO�O V��tv �iO�YD
V��tv u�tR COt Q�F��D CLD �vwQwv C�aq�� p�kDv� �Ov�u�tR w MU�B
�Q�t	 Q�O�vat Q�F��D Q� w�YD V��tv u�tR COt xm �r�L QO �OvDUy Q� w�YD
QO MU�B CaQU u�ov��t w �MU�B �xrk ptar�Tma u�tR �MU�B �xrk Q�
CW�Ov �Q� wYD V��tv R� TB x�v�F �r�t ��� �D ��� MU�B pw� R�i COt
Q�O�vat Q�F��D �t� ��p � ���� �xiQ� l� Tv�� Q�w R�r�v	 �� x�U�Lt j���
V��tv R� Oa� x�v�F�r�t ��� �D ��� R�� MU�B swO R�i COt QO �Q�t	
V��tv u�tR COt QF� �UQQ� ��Q� ��p � ����� OW xOy�Wt �Q� wYD

�QDmO �xr�UQ �xO�mJ

�OQ�O OwHw OQO w At�mwB�y Cq�mW D �� � DQ� OQwt QO �OvJ Oy�wW
C�aq�� u�Q ��w � � u�Qw	 ��yQ�Ut � � Q�Ox v�O vO GvmW � � QN D xrtH R�
�BtmwB�y Cq�mWD �m� QDmr� l� QLD w OQO Vy�m ��U �BtmwB�y
Vkv C�ty� xm CU�yp�U �Qo�O hQ� R� �OwW�t OQO T�UL� ��U
�CU� xOW XNWt ����i �x�i�L xS� wx� x�i�L w �Q�oO�� QO AtmwB�y
�Q�oO�� u	 C����DQ� �� AtmwB�y Cq�mWD �� QND xm CU� xOW xOy�Wt
C�r�ai xm CU� xOW xOy�Wt u�vJty �Ovm�t pDNt �Q ����i �x�i�L w
����i �x�i�L w �Q�oO�� �� R�v w u�r�tQi OQO �� AtmwB�y ��yuwQwv

�OvwW�t p�ai
R� ��q�� sm �QD w OQ�O Vkv �Q�oO�� w OQO QO u�vwDwQU xm ���Hv	 R�
��yxOvQ�o ��wv� w CU� xOW xOy�Wt AtmwB�y QO l� SQvwDwQU ��yuwQwv
l�vmD wO R� xO�iDU� �� xr�UQ u�� QO �OQ�O OwHw x�L�v u�� QO �HT�
Vkv �UQQ�� l� Swrwm �tQ�i w �u�vwDwQU Q�Okt ��tm �UQQ�� R�r��OwQm�t
OQO pN�OD QO AtmwB�y u�vwDwQU Vkv �UQQ� x� ��HT�A��C �xOvQ�o
��yVwt Qw�vt u�O� �CU� xOW xDN�OQB ����i �x�i�L w �Q�oO�� ��
�L�wv �� Q�Oxv�OvO GvmW QO pwv�m CW�m w �L�QH R� TB dr�� Qv ���QLY
�Ov�xk�� xwQo xU QO �yV��tR	 �OvDiQo Q�Qk xO�iDU� OQwt AtmwB�y CA�
�x�i�L w �Q�oO�� swO xwQo QO �u�r�tQi j� QRD R� �W�v OQO pw� xwQo QO �OW
�Q�oO�� �� OQO pN�OD swU xwQo QO w T� Qwt ��	 R�t R� xO�iDU� �� ����i

�CiQo Q�Qk �UQQ� OQwt x�i�L w
�R�r��OwQm�t l�vmD R� xO�iDU� �� u�vwDwQU Vkv � �tm �UQQ� QO
w p�k �u�r�tQi uwtR	 �� QO �Q AtmwB�y CA� �x�L�v xOWR�r��O ��yxvwtv
w xOQm �Qw		tH OQO uwO� w �� T� Qwt ��	 R�t QO swO RwQ VRwt	 R� Oa�
V��Ri� Qov��� G��Dv �s�O�O Q�Qk VHvU OQwt HPLC x�oDUO R� xO�iDU� ��
R� Oa� u	 COtx�Dwm V��Ri� R�v w u�r�tQi uwtR	 �� u�vwDwQU Q�O�vat
QO u	 Q�O�vat Vy�m w OQO uwO� C�v�w�L QO ��	 R�t swO RwQ VRwt	

�Ow� OQO OH�w C�v�w�L
j� QRD R� xO�iDU� �� �HT�A��C �xOvQ�o l� Swrwm �tQ�i �UQQ� QO
CA� �L�w v x � xiQ�wO Qw� x � �u � QU v�D � Q� xO vQ�o u �� CU� vwo �D v	
s�Hv� ��	 R�t �swO RwQ VRwt	 R� V�B �� u�r�tQi uwtR	 R� p�k AtmwB�y
uwtR	 QO OQO Vy�m ��U u� QUv�D� Q j� QRD xm OyO�t u�Wv G��Dv �OW
pN�OD QO Q�F��D sOa w ��	 R�t QO ����i �x�i�L w �Q�oO�� Ow�y� �u�r�tQi

�CU� �Q�oO�� w OQO
pN�O D QO AtmwB�y QO OwHwt u� vw DwQU xm jwi G ��D v x � xHw D � �
Vk v x m Ci o u�w D� t O �� �� t �Q�O�v a t Vy� m �Q � oO� � � � OQO
�rw CU� u� vw DwQU V ��yQ u�R�t QO x�i�L w �Q�oO� � � � OQO pN�O D
Ow�y� w OQO p�OaD QO �HT�A��C �xOvQ�o CU�vwo �Dv	 Q�F��D seQ�ra
O�H �� �Q � � e D �Q � oO� � u�R �t QO CU v�w D v wO u �� pN�O D QO ��Q � oO� �

�Ovm
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QO �CU� xOWv wQx� wQ �yv	 ��  q�k xm CU� ���yO�O R� xQyJ �U�vWR�� x�
�s��xOQm RmQtDt O�O R� pkDUt �xQyJ �U�vWR�� Q� �Q OwN xHwD �xr�UQ u��
O�OH O�O l� R� xQyJ l� Q� wYD xm CU� u�� QO xr
Ut u�� �Q�wWO

�OW�� Cw�iDt Qo�O ��yO�O R� xQyJ u	 Q� w�YD �� Ov�wD�t
�qDN� ��v�t Q� xQyJ O�O R� pkDUt �U�vWR�� pOt l� �xr�UQ u�� QO
�qDN� �x��B pmW QO �CU� xOW x��Q� �mixture of experts� �yxQ�N
�yxQ�N ��Q� ��iQ� R OvJ x� Q�mOwN CQwY x� xr
Ut ���i ��yxQ�N
�mediator� �Hv��t �xm�W l� �UwD �yxQ�N �HwQN w OwW�t s�UkD
��Y�N ���iQ� R x� �yxQ�N R� l� Qy �O�yvW�B pOt QO �OwW�t ��mQD
u �� ��Q � �O vwW�t xO�O jwU �xOWu��a D V� B R� ��yO �O � � �U� v Dt
u�WwBty �xS� w ��yxQyJ �O�OH �representation� ���tvR�� l� �Qw�vt
Qy ��Q� u	 j� Q� R� xm CU� xOW �iQat ��overlapping eigenfaces�
CUOx� xQ�N u	 Q��vDt O�O �x� w�R x� l�ORv ��yxQyJ !���tvR�� �xQ�N

�O�	�t
s r a t � �� t v y�Q � � �Q � oO� � VwQ l � R� �u �� Q � xwq a
�s��xOQm xO�iDU� �yxQ�N �qDN� ��Q� ��teacher�directed learning�

x� �ki uRw KqY� �xR�H� ��OwQw �xQyJ O�O �x� w�R �� �U�vDt VwQ u�� QO
�OwW�t xO�O O�O u	 �� Q��vDt �xQ�N

KQ�t ��mQD sR�v�mt l� OwHw Q� �v�t �Swrw� R�iwQwv R� �Oy�wW
�U�vWR�� ��Q� O�O �x� w�R x� xDU��w OL�w u�OvJ �HwQN u	 �� xm CU�
�t �O�yvW�B pOt �� Oy�wW u�� �OvwW�t ��mQD sy �� xQyJ O�O R� pkDUt

�OQ�O �v�wNty
uO�O jwU ��Q� �t VwQ OyO�t u�Wv xOWs�Hv� ��yV��tR	 G��Dv
Ow�y� �Q �yxQ�N �qDN� ���Q�m �xOWu��aD V�B R� ��yO�O x� �yxQ�N
����wR R� �W��tR	 ��yxvwtv xm V��tR	 l� QO p�Ft ��Q� �CU� xO�WN�
���� w ���� O�O ����wR R� �W��tR	 ��yxvwtv w xHQO �� w ��� �� O�O
MQ v �Qi v �� R� �W ��tR	 �xQyJ Q � wY D ���� ��Q � �O vOw � xOW ��ND v�
�xS� w ��yxQyJ CQwY x� ���tvR�� �� �yxQ�N �qDN� pOt ��Q� �U�vWR��
VwQ R� xO�iDU� � � MQ v u �� xm � r�L QO Ow � OYQO 

��� u�WwBty

�O�UQ OYQO ����
 x� srat ���tvy�Q �� �Q�oO��

QYv u�y�W

x�oWv�O QO �mWRB �UOvyt �xDWQ QO �Q OwN �U�vWQ�m �xQwO QYv u�y�W
�UOvyt �xDWQ QO �Q OwN OWQ� �U�vWQ�m w �DWy� O�yW �mWRB swra

Q� w�YD Vv� Ro C�i�m u�vJty w xOW pkDvt C�aq�� Q�Okt Q� Q� w�YD
XN�WwlQLt Vv� Ro XN�W��v�DLD �y�oH�o QWk ��yuwQwv �UwD
V��tv ��yu�tR �t�tD ��Q� QwmPt XN�W wO Qy �OW x�U�LtMU�B Q��eD
V��tv R� Oa� x�v�F�r�t �� �D OvDi�� V��Ri� G� QODx� MU�B ��OD�� R�
�Q�O�vat hqDN� uwQw v �x �� B MU� B � � xm O vO�UQ �L�U x � Q � wY D
��� QO �D OQm�t �O�B xt�O� �H� QOD Qw� x� �yXN�W V��Ri� �OvDW�O
swO R�i QO �OvO�UQ�t OwN Q�Okt Gw� x� Q� w�YD V��tv R� Oa� x�v�F�r�t
x�v�F�r�t QO OwN Q�O�kt QFm �OL R� G� QODx� xOW QmP ��yXN�W �MU�B
�QDx�Dwm u�tR COt xm �Q� w�YD xm OvOQm�t �O�B Vy�m �wLv x� s����
xH�Dv QO w OvO�O u�Wv OwN R� �QD	� QU Vy�m OvOw� xOW xO�O V��tv
u�� QO MU�B Q��eD w lQLt Vv� Ro ��yXN�W u�� �Q�O�vat hqDN�
�D Q� wYD V��tv R� TB x�v�F�r�t ��� �x��L QO V��tv Cw�iDt ��yu�tR
��p � ���� �Tv�� Q�w R�r�v	� O�OQo xOy�Wt u	 R� Oa� x�v�F�r�t ���
VR�OQB �D��U�Lt C��YwYN xm OvyO�t u�Wv Kw�w x� pY�L G��Dv
uwDt QO �OvQ�o�t Q�Qk Q� w�YD V��tv u�tR COt Q�F��D CLD Ret QO Q� w�YD
Q� w�YD �x��Q� u�tR COt Vy�m �� xm CU� xOW xOQw	 ���v�� �U�vWv�wQ
QO O�Qi� ���Q�m �Qo�O x�kv x� x�kv l� R� sWJ CmQL u�tR Vy�m ��
sm �D��U�Lt p�rO j�kLD u�� ��yxDi�� �O����t Vy�m Q� w�YD X�NWD

�Ovm�t x�HwD �Q ���QW u�� �� xyH�wt QO O�Qi� ���Q�m uOW

QwBs�y�Q�� ��Q

QO l�vwQDmr� �UOvyt �xDWQ QO �Q OwN �U�vWQ�m �xQwO QwBs�y�Q�� ��Q
�mWRB �UOvyt �xDWQ QO �Q OwN OWQ� �U�vWQ�m w u�QOvR�t x�oWv�O
M� Q�D QO �w �CU� xOv�QPo u�QyD TQOt C�� QD x�oWv�O QO �l� QDmr�w���
�OW �DN�vW ��Ya� swra xDWQ QO �QDmO �xHQO PN� x� jiwt 
�����


u�wva �� �Q OwN �QDmO �xr�UQ QwBs�y�Q�� ��Q

�View�independent face recognition with mixture of

experts�

�CU� xDWwv Q��m xr�u�UL� QDmO Q�vQ� R

�QDmO �xr�UQ �xO�mJ

X�NWD QO �yHwDp��k ���v�wD u�Uv� ���v�� sDU�U �xQyJ �U�vWR�� QO
�U�vWR�� ��Q� �yp�Ft R� �Q�oO�� �Q� wYD !C�ty��� !C�Q��eD R� syt C�Q��eD
QO�k sDU�U u�� �OQ�O O�OH x� �vW	 ��yO�O s�taD w xQyJ O�OH ��yO�O
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�HQ� �ra

Q�Ri�sQv"QDw�Bt�m �UOvyt �xDWQ QO �Q OwN �U�vWQ�m �xQwO �HQ� �ra
�UOvyt �xDWQ QO �Q OwN OWQ� �U�vWQ�m w Civ CavY x�oWv�O QO
M� Q�D QO �w �CU� xOv�QPo R�Q�W x�oWv�O QO ��awvYt Vwy� QDw�Bt�m
�OW �DN�vW ��Ya� swra �xDWQ QO �QDmO �xHQO PN� x� jiwt 

�
���

u�wva �� �Q OwN �QDmO �xr�UQ �HQ� �ra

�Interactive learning of task�driven visual attention

control�

�CU� xDWwv �O��	OtL� �r�v O�Ht QDmO w ���Qa� Q�Hv l��� QDmO Q�vQ� R

�QDmO �xr�UQ �xO�mJ

xm CU� ���y��Lt QO �yv	 uOw� �Q�m �yu�Uv� RQ�� C��YwYN R� �m�
xm CU� �UL u� QDsyt ���v�� �Ovvm�t Ci�� QO �O�� R �UL C�aq��
C�ar��t u� QDW�� xm CU� Cra u�ty x� w OvQ�O x�mD u	 Q� �yu�Uv�
�CU� xDi�� X�YDN� TL u�� x� �awvYt Vwy w u�W�t ���v�� QO
p�ta� R� �O�� R O�OaD �l�D�� Q w u�W�t ���v�� QO 	�Uw C�k�kLD seQ�ra
�Ov�xOWv pL Rwvy �OvyO�t s�Hv� �oO�U x� �yu�Uv� xm �DmQL"�UL
�oO�J�B w q�� CkO ��Q�O xm �Q�oO�� ��ysD� Qwor� �L�Q� XwYNx�
QO �D OvR�U QO�k �Q Q�mOwN lQLDt ��yC�� Q w OvW�� u���B �D��U�Lt
�� xU��kt QO �CU� xHwD OQwt Q��U� Ovvm pta ���v�� �rt�aD ��y��Lt
�OwW�t xO�iDU� �yv	 R� x�oW��tR	 QO �re� xm xOWpQDvm ���v�� ��y��Lt
Q��U� ��rm CQwYx� w xOWvpQDvm ��y��Lt QO ���v�� ��yQ�DiQ �Q�oO��
Q� �vD�t �Q�y�Q ����v�� �Q�oO�� ��yOQ� Q�m R� ���yxvwtv �CU� QDpmWt
uO�O CmQL w uDiQo ����v�� C�aq�� T�U� Q� pLt X�NWD ����v��

�OvDUy ��W�
OvW�� QO�k xm CU� ���yC�� Q pt�mD CtU x� l�D�� Q QO Q�N� V��Qo
u�� �Ovvm pta �iO�YD w �vW	�v ���v�� ��y��Lt QO Q�mOwN CQwYx�
��yV��tv �Q�oO�� ��Q� �Q �rt�aD w �NQ� ��yVwQ �xkqa OQwt C�i�m
�� wB ��yVwQ xvwo u�� �OR�U�t �QwQ� w �U�vt Q��U� pQDvm w ���v��
u� �� B � D� �U�Lt �xv � Ry w sm �oO�J� B � � h��a v� p ��k ��ypLx�Q x �
���v�� ��y��Lt QO OW�� QO�k xmv�� ��Q� �m�D�� Q pt�a l� �Ovt�Hv��t
�m� R�i p�ta� �� �Q OwN ���v�� �m �QO� ���i xm OW�� QO�k O��� Ovm pta
Q� �vD�t ���v�� ��DmQL"���v�� �ovy�ty �C�r��k u�� �OR�U Q��vDt OwN

M � Q� D QO �w �CU� xO v�QPo u�Qy D CavY w sra x�oW v�O QO �mWR B
�OW �DN�vW ��Ya� swra �xDWQ QO �QDmO �xHQO PN� x� jiwt 

�����

u�wva �� �Q OwN �QDmO �xr�UQ QYv u�y�W

�E�ect of top�down control on human categorization

and identi�cation related brain potentials�

�CU� xDWwv �mDU� u�UL QDmO Q�v Q� R

�QDmO �xr�UQ �xO�mJ

CQOk V��Ri� QO �tyt Vkv �WR�OQB OwOLt C�v�mt� R� xv�y� �xO�iDU�
�yv	 C��L Tv�W V��Ri� u	 	�D x� w uwt�Q�B ��Lt R� xOvR C�OwHwt lQO
�x�Lr Qy QO ��Ya ��yQ�DN�U �Ret OwOLt �WR�OQB u�wD x� xHwD �� �OQ�O
�OvDUy ���Lt ��ylQLt R� �OwOLt O�OaD VR�OQB x� QO�k �yvD �v�tR
�vwQO pt�waQ�F��D CLD OwN �ylQLt u�� VR�OQB �xwLv �p�L u�a QO
u	 Kw�w u�R�t w lQLt �wv uwJty �vwQ�� pt�wa �� w OQi hOy Ovv�t
�xwLv �D CU� xOW �aU V��tR	 �QU xU s�Hv� �� w �xar��t u�� QO �CU�
QO �pw� V��tR	 QO �OQ�o Q�Qk �UQQ� OQwt u�Uv� QO ���v�� VR�OQB pQDvm
nQ� !X�NWD w xQyJ !X�NWD �DN�vW pta wO �w�vD x� O�Qi� xm �r�L
V��tR	 QO �OwW XNWt #xHwD$ pt�a QF� �D OW �aU �OvO�O�t s�Hv� �Q
��yC�r�ai �ERP� p�ta� �w�vD x� V��tR	 OQwt O�Qi� xm �r�L QO �swO
s�Hv� �Q Q� w�YD �Ov�xDUO w C� wy X�NWD ��DN�vW �Ret �xDN�ov�Q�
Q� w�YD VR�OQB �xwLv Q� �Q OQi #�DN�vWxi��w$ Q�F��D �D OW �aU �OvO�O�t
O�Qi� ���vW	 u�R�t$ xm �r�L QO w swU V��tR	 QO �s�yO Q�Qk �UQQ� OQwt
Q� w�YD Q�QmD j� Q� R� �� w Q� w�YD ���DQ� �Q�oO�� j� Q� R� #�ylQLt ��
�s�DN�OQB Q� w�YD VR�OQB �xwLv Q� pt�a u�� QF� �UQQ� x� Ci���t V��Ri�
�� ���vW	 �xwLv ��	 xm OwW XNWt OW VqD u�vJty V��tR	 u�� QO
G��Dv �Q�N �� CU� QF�wt �Ret ��yC�r�ai QO Q��eD O�H�� QO OwN Q� w�YD
xDN�ov�Q� ��yC�r�ai CU� QO�k #xHwD$pt�a xm O�O u�Wv �yV��tR	 u��
Qy�� Q� wYD V��tv R� x�v�F�r�t ��� R� Oa� xm �Q hOy xwQo x� MU�B QO
QO !��yp�Uv�DB ��Q� xm OW xO�O u�Wv p�L u�a QO �O��tv C� wkD OwW�t
w CU� C��F �yC�r�ai C� wkD u�R�t �N��� G�wt� Ovv�t� ��xk�kW �x�L�v
�oDU��w xar��t OQwt Q� wYD xDUO w Kw�w u�R�t �va� Q� wYD ��yxir�wt x�
�P��� Ov v�t� �RmQt Q Ds�ovyQ �O ��yxi r�wt ��Q � xm � r�L QO �OQ�O v

 w � V��tR	 G��Dv �CU� xDU��w Q� w�YD �v���tv u�R�t x� C� wkD u�R�t
���vW	 u�R�t$w #�DN�vWxi��w$�va� �vwQO pt�wa xm O�O u�Wv u�vJty
w C�U�UL u�R�t �D OvQO�k �#xHwD$ pt�a p��kt QO �#�ylQLt �� OQi
Q� �Q ��xv��y	 w �v�W�B �L�wv QO xDN�ov�Q� ��yMU�B uOw� �Y�YDN�
G��Dv u�� �OvyO Q��eD �DN�vW pta Q� sm �L ���QW w �y�OvtR��v T�U�
OQwt QO �t Vv�O V��Ri� Ea�� ���v�� lQO ��ypOt �� �ovy�ty u�a QO
�OwW�t q�� R� �DN�vW pQDvm ��yQ�DN�U �� �ypOt u�� �RH� ���DQ� �xwLv

�� ���� u�DU	�D
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C�aq�� j�irD u�mt� u� wv ��yVwQ R� l� I�y QO �t� �OQm G�QNDU�
xr�UQ u�� QO �OQ�Ov OwHw MU�B u�tR �� w C�Q��eD MQv QO xOW�Q�PoOm
�Q�PoOm hrDNt ��ysR�v�mt j�irD u�mt� xm CU� xOW ��O�� �v� wv VwQ
�atH ��yMU�B x� s�taD p��k w OQ�O �Q �vwQwv ��yMU�B QO C�aq��
CyH �iO�YD ��x�kv VR�OQB �x� Q�v R� VwQ u�� QO �CU� R�v �yuwQwv
��x�k v VR�OQ B$ �x � Q� v w xOW xO� i DU� � vwQw v ��yMU� B �R�UpOt
�vwQwv �atH ��yMU�B x� �Q VwQ u�� s�taD u�mt� #xOW�Q�Pou�Wv
�Q�OQ� CQwY x� �vwQwv MU�B R� xDWQ Qy VwQ u�� QO �OR�U�t sy�Qi
Qwy� p�tDL� u�tND x� xHwD �� w OwW�t xDiQo Q�v QO l� w QiY R�
xDW�ov �o��Uty �r�tDL� ���i x� �X�N lQLt �x��Q� CQwY QO u	
�v�w�Qi ����Rt R� CW�ov u�� xm CU� xOW xO�O u�Wv VwQ u�� QO �OwW�t
MQv CQwY x� xOW Om C�aq�� j�irD �yv	 !u� QDsyt xm CU� Q�OQwNQ�
x� �w� Qt ��yMU�B �Q�PBl�miD V��Ri�$ �CU� MU�B u�tR w C�Q��eD
R� u� wv �Q��aD$ w �#�yMU�B �UQQ� ���i O�a�� Vy�m$ �#C�m� QLD ��wv�
Qo�O R�#�o��Uty �r�tDL� ���i QO uwQwv MU�B QO xOW Om C�aq��
��yMU�B R� �VwQ u�� ���Q�m ���� RQ� ��Q� �CU� CW�ov u�� ��y�oS� w
l� x� uOQm x�ov p�L QO uwt�t Ret ���v�� QWk �x�L�v R� xOW C�F �vwQwv
��yVwQ Qv uwt�t l� x� Qw�vt u�� x� �CU� xOW xO�iDU� �Q� wYD ��W
TBU w OW xO�O VRwt	 �OOaDt pL�Qt QO V��tR	 QO CmQ�Wt ��Q� sRq
u	 �xH�Dv T�U�Q� w OW s�Hv� sRq ��yQ�OQ� Q� wYD xOWC�� QD uwt�t R�
���v�� VR�OQB XDNt xm �DtUk Q� RmQtD �� ���v�� QWk j�kO ����u�mt
��yRDwQB CW�m Qw�vt x� uwt�t Ret u	 R� TB �CiQo CQwY �CU��W�
Q�Qk �L�QH CLD Qw� Rt �xk�vt x� �UQDUO u�mt� O�H�� ��Q� XwYNt
QO �OOQo sy�Qi �vwQwv ��yC�r�ai �m� Swrw� R�iwQDmr� C�F u�mt� �D CiQo
pt�W OW xO�O u�Wv u�w�L x� xm �Q� wYD ���W� �wtHt �xar��t u��
��w v� �u�U v� uO � �nU CQwY �u�U v� CQwY %p�mW� R� � ��yxwQoQ � R
xO�iDU� �� VywSB u�� QO �CU� xOw� xO�U ���W� w wQOwN ��wv� ��rOvY
OQwt pwtat ��yVwQ �� VwQ u�� OQmrta #VR�Q� �R�Uy� Q��at$ R�
�atH ��yMU�B �Q�PBl�miD V��Ri� x� xHwD �� �CU� xDiQo Q�Qk xU��kt
��o��Uty p�tDL� ���i OUQ�t Q�vx� ��Q� wYD ��ylQLt x� �vwQwv
���v�� �RmQt ��Ya� sDU�U Ci�� QO �UQQ� CyH ��U�vt �wJQ�yJ
���i QO xOWC�F ��yMU�B R�r�v	 �OW�� GQ�N u�yH ���W� Q� w�YD R�
u�� QO C�aq�� �Qw
D R� O�OH �Q��aD R� xO�iDU� �� �o��Uty p�tDL�
� ��v� � QWk QO xv�y � �Q�PoOm sU� v�mt �aw v OwHw �xOvyOu�W v ��i
T�U� Q� Qo�Om� R� �ylQLt l�miD CyH �yuwQwv �atH MU�B w xOw�
xOWOm C�aq�� hqDN� u�R�t �� �U�vDt �xrY�i VHvU Q��at �awv
��r�k QO �vwQwv ��yMU�B VR�OQB VwQ �x��Q� ut� VwQ u�� �OW���t
lQO ��Q� �Q x�Q xm CU� xDW�O �OvtWRQ� ��yxDi�� �OQix� QYLvt w wv
GQ�N u�yH Ci�� QO QO ���v�� QWk XwYNx� w Ret OQmrta �ovwoJ

�OR�U�t Q�wty

���v�� ��ypLx�Q hqN Q� �OwW�t xO�t�v pta ��Q� ���v�� �� �Qw�vt
uyP QO �D��F w xOWh� QaD p�k R� ��yV��tv �re� �yv	 QO xm u�W�t
pt�aD R� Qw�vt Q� �vD�t !���v�� QO sRq ��yV��tv �OwW�t ZQi pt�a

�OvwW�t O�H�� �vwt�Q�B ��Lt �� pt�a
w u���B x� q�� ���v�� xHwD pQDvm �Q�oO�� ��Q� ���ypLx�Q �xr�UQ u�� QO
�a��� �xO�J�B Q� w�YD xm �t�ovy w �rt�aD ��y��Lt QO xi��w Q� �vD�t
V��rN�O ���v�� ��yV��tv O��� pt�a �CU� xOW x��Q� OvwW VR�OQB O���
xO�J�B �xi��w l� OW�� QO�k �D OQ�o� O�� OwN �m� R�i p�ta� �� u�tRty �Q
���v�� xHwD w xi��w Q� �vD�t ���v�� ��yxO�� R� �ypLx�Q u�� �OyO s�Hv� �Q
���D� wkD �Q�oO�� ��ysD� Qwor� �t �Hv�� QO XNWt Qw�x� �Ov�xDiQo s�yr�
�xwLv R� s�yr� �� �OvDUy ���v�� ��y��Lt x� p�ta� !p��k xm s��xO�O x��Q�
R� ��xawtHtQ� R Q� �Q ���v�� �xO�J�B ��yVR�OQB xm u�Uv� ���v�� OQmrta
uOQm OwOLt �xOWx��Q� ��ypLx�Q QO hOy �Ovm�t RmQtDt ���v�� C�aq��
Q� �rY� O�m ��D �CU� Q� wYD �L�wv R� �tm O�OaD �wQ Q� �oS� w G�QNDU�

�OW���t �DmQL p�ta� �� x�Qty �v�mt xHwD !�Q�oO�� �wQ

QwBs�rU hUw�

x�oWv�O QO jQ� �UOvyt �xDWQ QO �Q OwN �U�vWQ�m �xQwO QwBs�rU hUw�
QO jQ� �UOvyt �xDWQ QO �Q OwN OWQ� �U�vWQ�m �xQwO w h� QW �DavY
x� jiwt 
��
�� M� Q�D QO �w �CU� xOv�QPo u�QyD CavY w sra x�oWv�O
QwBs�rU hUw� �OW �DN�vW ��Ya� swra �xDWQ QO �QDmO �xHQO PN�

u�wva �� �Q OwN �QDmO �xr�UQ

�Stochastic point process modeling and likelihood

space analysis of neuronal population�

�CU� xDWwv xO�Ru��v��rU O�tL QDmO Q�v Q� R

�QDmO �xr�UQ �xO�mJ

MU�B C�Q��eD MQv T�U� Q� �vwQwv ��yC�r�ai VR�OQB pwtat ��yVwQ
MU�B C�Q��eD MQv �� l� QLD C�aq�� �Q�PoOm �x� Q�v �� j���t xm �CU�
R� �m �L O�OH ��yV��tR	 G��Dv xm CU� �r�L QO u�� w OW�� �t uwQwv
T�U� u�� Q� �CU� �RmQt ��Ya� sDU�U QO �Q�PoOm Qo�O ��wv� OwHw
�Q �vwQwv ��yMU�B C�aq�� u�wD� �D CU� xOW ��O�� �v� wv ��yVwQ
�Swrw� R�iwQDmr� C�Oy�Wt R� �v�tR CQwY x� �� C�Q��eD MQv CQwY x�

�� �B��B �xQ�tW �
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