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7H[W�ZLWK�0RGHOV��$SSOLFDWLRQV��5HIHUHQFHV��
DQG�'($�6ROYHU� 6RIWZDUH�� %RVWRQ�� .OXZHU�
$FDGHPLF�3XEOLVKHUV�������

����� 6RZODWL� 7��� 3DUDGL� -�&�� (VWDEOLVKLQJ�

WKH� ©3UDFWLFDO� )URQWLHUª� LQ� 'DWD� HQYHORSH�

$QDO\VLV� ��� ,QWHUQDWLRQDO� '($� 6\PSRVLXP�
©(I¿FLHQF\� DQG� 3URGXFWLYLW\� $QDO\VLV�
LQ� WKH� ��VW� &HQWXU\ª�� ������ -XQH� �����
�0RVFRZ��5XVVLD���$EVWUDFWV���,QVWLWXWH�IRU�

6\VWHPV� $QDO\VLV� RI� 5XVVLDQ� $FDGHP\� RI�

6FLHQFHV�� *OREDO� 6�� &RQVXOWLQJ� FRPSDQ\�

0RVFRZ�� ,QWHUQDWLRQDO� 5HVHDUFK� ,QVWLWXWH�

RI�0DQDJHPHQW�6FLHQFHV��������SS��������

����� 6RZODWL� 7��� 3DUDGL� -�&�� (VWDEOLVKLQJ�

WKH� ©SUDFWLFDO� IURQWLHUª� LQ� GDWD� HQYHORSH�

DQDO\VLV����2PHJD��������YRO������SS������
����
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ADAPTIVE-TARGETED PROGNOSIS 
TRAJECTORIES MODELING AND THE 
ANALYSIS OF THEIR STABILITY

'DYQLV�9DOHU\�9ODGLPLURYLFK��'U��6F���(FRQ����)XOO�3URI�

'REULQD�0DULD�9DOHU\HYQD��JUDGXDWH�VWXGHQW

&KHNPDUHY�$UWHP�9LWDOLHYLFK��JUDGXDWH�VWXGHQW

9RURQH]K�6WDWH�8QLYHUVLW\��8QLYHUVLWHWVND\D�SO������9RURQH]K����������5XVVLD��H�PDLO��

YGDYQLV#PDLO�UX��QLFH�VPLUQRYD#\DQGH[�UX��DUW����#\DQGH[�UX

3XUSRVH��WKH�DXWKRUV�GHYHORS�DGDSWLYH�WDUJHWHG�PRGHO�RI�IRUHFDVWLQJ�WKH�

H[SHFWHG�VRFLR�HFRQRPLF�VWDWH�RI�WKH�VXEMHFWV�DQG�PXQLFLSDOLWLHV�RQ�WKH�

EDVLV�RI�D�FRPELQDWLRQ�RI�DGDSWDWLRQ�SULQFLSOHV�DQG�WDUJHW�VHWWLQJV�IRU�WKH�

IXWXUH� GHYHORSPHQW�� 'LVFXVVLRQ�� WKH� DXWKRUV� QRWH� WKDW� WKH� IRUHFDVWLQJ�

WDVNV�DW�WKH�UHJLRQDO�DQG�PXQLFLSDO�OHYHO�LQ�WKH�GHFLVLRQ�PDNLQJ�¿HOG�DUH�

UHOHYDQW��+HUHZLWK�WKH�UHTXLUHPHQWV�IRU�WKH�GHYHORSPHQW�RI�IRUHFDVWV� LQ�

UHFHQW�\HDUV�KDYH�LQFUHDVHG�VLJQL¿FDQWO\�DQG��RI�FRXUVH��WKHUH�LV�D�QHHG�

WR� XSGDWH� WKH� SUHGLFWLYH� FDOFXODWLRQV� DQG� EULQJ� LW� WR� D� OHYHO� WKDW�ZRXOG�

PHHW�WKH�QHHGV�RI�SUDFWLWLRQHUV��7KH�DXWKRUV�SURSRVH�WKH�DSSURDFK�WR�WKH�

PRGHO� FRQVWUXFWLRQ� LQ�ZKLFK� WKH� WUDMHFWRU\� WDUJHWLQJ� RI� WKH� SDVW� SHULRG�

WR�WKH�H[SHFWHG�IXWXUH�FKDQJHV�PDWHULDOL]H�ZLWK�WKH�XVH�RI�WKH�DGDSWLYH�

PHFKDQLVP��7KH�PRGHO� LQFOXGHV�WKH�VSHFLDO�SDUDPHWHUV�WKDW�SURYLGH�WKH�

SRVVLELOLW\�RI�PXOWLYDULDWH�SUHGLFWLYH�FDOFXODWLRQV��$GGLWLRQDOO\��WKH�DXWKRUV�

HQYLVDJH� WKH� SRVVLELOLW\� RI� VWDELOLW\� DQDO\VLV� IRU� WKH� JHQHUDWHG� PRGHO�

WUDMHFWRULHV��5HVXOWV�� WKH�DXWKRUV� MXVWL¿HG�WKH�QHFHVVLW\�DQG�VKRZHG�WKH�

SRVVLELOLW\�RI�SUDFWLFDO�XVH�LQ�SUHGLFWLYH�FDOFXODWLRQV�IRU�DGDSWLYH�WDUJHWHG�

PRGHOV�WKDW�SURYLGH�WKH�DELOLW\�WR�EXLOG�SRO\OLQH�SUHGLFWLYH�WUDMHFWRULHV�

.H\ZRUGV��SURJQRVWLFV��IRUHFDVW��DGDSWLYH�WDUJHWHG�PRGHO��DXWRUHJUHVVLYH�

PRGHO��IRUHFDVW�YDULDQW�

5HIHUHQFHV

��� $QGHUVRQ�7�:��7KH�6WDWLVWLFDO�$QDO\VLV�
RI�7LPH�6HULHV��:LOH\�������

��� $U]KHQRYVNL\� 6�9��0HWRG\� VRWVLDO\QR�
HNRQRPLFKHVNRJR�SURJQR]LURYDQL\D�>6RFLR�
HFRQRPLF�IRUHFDVWLQJ�PHWKRGV@��8FKHEQRH�
SRVRELH�� 0RVFRZ�� 'DVKNRY� L� .�� 1DXND�
6SHNWU��������,Q�5XVV��

��� %DVRYVNL\�/�(��3URJQR]LURYDQLH�L�SOD�QL�
URYDQLH�Y�XVORYL\DK�U\QND�>)RUHFDVWLQJ�DQG�
SODQQLQJ� LQ�PDUNHW� FRQGLWLRQV@��8FK�� SRV��

0RVFRZ��)LQDQV\�L�VWDWLVWLND���������,Q�5XVV��

��� %XKRYHWV� $�*��� *RUHORYD� 0�9��� 6H� 

PLQ�(�$���6KLVKNLQD�/�$��6UDYQHQLH�PRGHOH\�

$50$�L�5,)6�Y�]DGDFKDK�SURJQR]LURYDQL\D�

>&RPSDULVRQ� RI� $50$� DQG� 5,)6� PRGHOV�

LQ� IRUHFDVWLQJ� SUREOHPV@�� 0DWHULDO\� ;,,,�
PH]KGXQDURGQR\� QDXFKQR�SUDNWLFKHVNR\�
NRQIHUHQWVLL� ©(NRQRPLFKHVNRH� SUR�JQR�]L�
URYDQLH��PRGHOL�L�PHWRG\��9RURQH]K��������
SS���������,Q�5XVV��

��� 'DYQLV� 9�9��� 'REULQD� 0�9�� (NR�QR�

PHWULFKHVNL\�SRGKRG�N�DOJRULWPLFKHVNRPX�

IRUPLURYDQL\D� SRUWIHO\D� WVHQQ\K� EXPDJ�

>(FRQRPHWULF� DSSURDFK� WR� DOJRULWKPLF�

IRUPDWLRQ�RI�VHFXULWLHV�SRUWIROLR@��1DXFKQ\\�
]KXUQDO� 6RYUHPHQQD\D� HNRQRPLND��
SUREOHP\�L�UHVKHQL\D��9RURQH]K��������QR��
���������SS����������,Q�5XVV��
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��� 'REULQD�0�9��$OJRULWP� LPLWDWVLRQQRJR�

PRGHOLURYDQL\D� ¿QDQVRYR\� GH\DWHO\QRVWL�

EDQND�>7KH�VLPXODWLRQ�PRGHOLQJ�DOJRULWKP�

IRU�¿QDQFLDO�DFWLYLWLHV�RI�WKH�EDQN@��7HRUL\D�

L� SUDNWLND� IXQNWVLRQLURYDQL\D� ¿QDQVRYR\� L�

GHQH]KQR�NUHGLWQR\� VLVWHP\� 5RVVLL�� 6ERU�
QLN� VWDWH\� PH]KGXQDURGQR\� QDXFKQR�
SUDNWLFKHVNR\� NRQIHUHQWVLL�� 9RURQH]K��

������SS������������,Q�5XVV��

��� 'REULQD� 0�9�� 6RYUHPHQQ\H� LQ�IRU�

PDWVLRQQ\H� WHKQRORJLL� Y� XSUDYOHQLL� LQ�

YHVWLWVLRQQ\P� SRUWIHOHP� >0RGHUQ� LQ�IRU�

PDWLRQ�WHFKQRORJLHV�LQ�LQYHVWPHQW�SRUWIROLR�

PDQDJHPHQW@�� 1DXFKQR�WHK�QL�FKHVNL\�
]KXUQDO� ,QIRUPDWVLRQQ\H� WHK�QRORJLL� Y�
VWURLWHOLQ\K�� VRWVLDO\Q\K� L� HNR�QRPLFKHVNLK�
VLVWHPDK�� 9RURQH]K�� 9R�URQH]KVNL\� JR�VX�
GDUVWYHQQ\\� WHFK�QL�FKHV�NL\� XQLYHUVLWHW�� QR��

�����������SS����������,Q�5XVV��

��� 'DYQLV� 9�9��� 7LQ\DNRYD� 9�,�� 3URJQR]� ,�

DGHNYDWQ\\� REUD]� EXGXWVFKHJR� >)RUHFDVW�

DQG� DGHTXDWH� IXWXUH� LPDJH@�� 9HVWQLN�
9RURQH]KVNRJR� JRVXGDUVWYHQQRJR� XQL�
YHU�VLWHWD�� 6HUL\D�� (NRQRPLND� L� XS�UDY�OHQLH��
������QR�����SS������������,Q�5XVV��

��� 'DYQLV�9�9���7LQ\DNRYD�9�,��$GDSULYQ\H�
PRGHOL��DQDOL]�L�SURJQR]�Y�HNRQRPLFKHVNLK�
VLVWHPDK� >$GDSWLYH� PRGHOV�� DQDO\VLV� DQG�
IRUHFDVW� LQ� HFRQRPLF� V\VWHPV@�� 9RURQH]K��

9RURQH]KVNL\�JRVXGDUVWYHQQ\\�XQLYHUVLWHW��

�������,Q�5XVV��

����� 'XEURYD� 7�$�� $GDSWLYQ\H� PHWRG\�
SURJQR]LURYDQL\D� Y� HNRQRPLNH� >$GDSWLYH�
IRUHFDVWLQJ� PHWKRGV� LQ� (FRQRPLFV@��

0RVFRZ�� 0RVNRYVNL\� PH]KGXQDURGQ\\�

LQVWLWXW�HNRQRPHWULNL�� LQIRUPDWLNL��¿QDQVRY�

L�SUDYD���������,Q�5XVV��

�����6KHOREDHY�6�,��$QDOL]�L�SURJQR]LURYDQLH�
¿QDQVRY\K� SURWVHVVRY� >$QDO\VLV� DQG�

IRUHFDVWLQJ�RI�¿QDQFLDO�SURFHVVHV@��XFKHE�

QRH�SRVRELH��7XOD��/HYVKD���������,Q�5XVV��

����� 6KLVKNLQD� /�$��� 6XPLQD� 5�6��� $OH\�

QLNRYD� 1�$�� 0DWHPDWLFKHVND\D� PRGHO\�

UDK]KLURYDQL\D� RE\HNWRY� V� LVSRO\]RYDQLHP�

QH�FKHWNLK� SHUHPHQQ\K� >$� PDWKHPDWLFDO�

PRGHO� IRU� UDQNLQJ� REMHFWV� ZLWK� WKH�

XVH� RI� IX]]\� YDULDEOHV@�� 6RYUHPHQQD\D�
HNRQRPLND�� SUREOHP\� L� UHVKHQL\D�� ������
QR������SS���������,Q�5XVV��

�����&KDUQHV��$���&RRSHU�:��:���5KRGHV�(�� 

0HDVXULQJ� WKH� (I¿FLHQF\� RI� 'HFLVLRQ�

PDNLQJ�� (XURSHDQ� -RXUQDO� RI� 2SHUDWLRQDO�
5HVHDUFK��������YRO�����SS����������

����� &RRSHU� :�:��� 6HLIRUG� /�0��� 7RQH� .��

'DWD�HQYHORSH�$QDO\VLV��D�&RPSUHKHQVLYH�
7H[W�ZLWK�0RGHOV��$SSOLFDWLRQV��5HIHUHQFHV��
DQG�'($�6ROYHU� 6RIWZDUH�� %RVWRQ�� .OXZHU�
$FDGHPLF�3XEOLVKHUV�������

����� 6RZODWL� 7��� 3DUDGL� -�&�� (VWDEOLVKLQJ�

WKH� ©3UDFWLFDO� )URQWLHUª� LQ� 'DWD� HQYHORSH�

$QDO\VLV�� ,QWHUQDWLRQDO� '($� 6\PSRVLXP�
©(I¿FLHQF\� DQG� 3URGXFWLYLW\� $QDO\VLV�
LQ� WKH� ��VW� &HQWXU\ª�� ������ -XQH� �����
�0RVFRZ��5XVVLD���$EVWUDFWV���,QVWLWXWH�IRU�

6\VWHPV� $QDO\VLV� RI� 5XVVLDQ� $FDGHP\� RI�
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