
0,5525��0RGHO�,QYHUVLRQ�IRU�
'HHS�/HDUQLQJ�1HWZRUN�ZLWK�

+LJK�)LGHOLW\
6KHQJZHL�$Q��*XDQKRQJ�7DR��4LXOLQJ�;X��<LQJTL�/LX�
*XDQJ\X�6KHQ��<XDQ�<DR��-LQJZHL�;X��;LDQJ\X�=KDQJ



'HHS�/HDUQLQJ�&ODVVLILHUV

$B)LQHB)UHQ]\������

$�B$�B*LOO������

$�B-�B%XFNOH\������

$�B-�B3LHU]\QVNL�������



2QOLQH�&RPPHUFLDO�6HUYLFHV



0RGHO�,QYHUVLRQ

"""
WDUJHW

*RDO�
*HQHUDWH�D�UHSUHVHQWDWLYH�LPDJH
&DXVH�SULYDF\�OHDNDJH



0RGHO�,QYHUVLRQ

WDUJHW

*RDO�
*HQHUDWH�D�UHSUHVHQWDWLYH�LPDJH
&DXVH�SULYDF\�OHDNDJH



0RGHO�,QYHUVLRQ

WDUJHW

*RDO�
*HQHUDWH�D�UHSUHVHQWDWLYH�LPDJH
&DXVH�SULYDF\�OHDNDJH

(�J��
'LVJXLVH�WKHPVHOYHV
3DVV�WKH�FODVVLILFDWLRQ
&DXVH�VHFXULW\�EUHDFK



:KLWH�ER[�DQG�%ODFN�ER[�0RGHO�,QYHUVLRQ

'RQ¶W�NQRZ�WKH�ODEHOV�RU�WKH�WUDLQLQJ�GDWD�

:KLWH�ER[�
+DYH�WKH�PRGHO�DUFKLWHFWXUH�DQG�ZHLJKWV
&DQ�DFFHVV�WKH�LQWHUQDOV
&DQ�FRPSXWH�WKH�JUDGLHQWV

%ODFN�ER[�
&DQ�RQO\�JHW�WKH�RXWSXW�FRQILGHQFH



:KLWH�ER[�DQG�%ODFN�ER[�0RGHO�,QYHUVLRQ

'RQ¶W�NQRZ�WKH�ODEHOV�RU�WKH�WUDLQLQJ�GDWD�

:KLWH�ER[�
+DYH�WKH�PRGHO�DUFKLWHFWXUH�DQG�ZHLJKWV
&DQ�DFFHVV�WKH�LQWHUQDOV
&DQ�FRPSXWH�WKH�JUDGLHQWV

%ODFN�ER[�
&DQ�RQO\�JHW�WKH�RXWSXW�FRQILGHQFH



([LVWLQJ�0HWKRGV

7DUJHW�������,QYHUVLRQ 7DUJHW�������,QYHUVLRQ 7DUJHW�������,QYHUVLRQ 7DUJHW��������,QYHUVLRQ
:KLWH�ER[ %ODFN�ER[ :KLWH�ER[ :KLWH�ER[

,QYHUVLRQ�UHVXOWV�LQ�WKH�WRS�DUH�IURP�WKHLU�RULJLQDO�SDSHUV�RU�WKH�RIILFLDO�*LW+XE�UHSRVLWRU\�



([LVWLQJ�0HWKRGV

7DUJHW�������,QYHUVLRQ 7DUJHW�������,QYHUVLRQ 7DUJHW�������,QYHUVLRQ 7DUJHW��������,QYHUVLRQ
:KLWH�ER[ %ODFN�ER[ :KLWH�ER[ :KLWH�ER[

,QYHUVLRQ�UHVXOWV�LQ�WKH�WRS�DUH�IURP�WKHLU�RULJLQDO�SDSHUV�RU�WKH�RIILFLDO�*LW+XE�UHSRVLWRU\�



([LVWLQJ�0HWKRGV

7DUJHW�������,QYHUVLRQ 7DUJHW�������,QYHUVLRQ 7DUJHW�������,QYHUVLRQ 7DUJHW��������,QYHUVLRQ
:KLWH�ER[ %ODFN�ER[ :KLWH�ER[ :KLWH�ER[

,QYHUVLRQ�UHVXOWV�LQ�WKH�WRS�DUH�IURP�WKHLU�RULJLQDO�SDSHUV�RU�WKH�RIILFLDO�*LW+XE�UHSRVLWRU\�



([LVWLQJ�0HWKRGV

7DUJHW�������,QYHUVLRQ 7DUJHW�������,QYHUVLRQ 7DUJHW�������,QYHUVLRQ 7DUJHW��������,QYHUVLRQ
:KLWH�ER[ %ODFN�ER[ :KLWH�ER[ :KLWH�ER[

,QYHUVLRQ�UHVXOWV�LQ�WKH�WRS�DUH�IURP�WKHLU�RULJLQDO�SDSHUV�RU�WKH�RIILFLDO�*LW+XE�UHSRVLWRU\�



([LVWLQJ�0HWKRGV

7DUJHW�������,QYHUVLRQ 7DUJHW�������,QYHUVLRQ 7DUJHW�������,QYHUVLRQ 7DUJHW��������,QYHUVLRQ
:KLWH�ER[ %ODFN�ER[ :KLWH�ER[ :KLWH�ER[

,QYHUVLRQ�UHVXOWV�LQ�WKH�WRS�DUH�IURP�WKHLU�RULJLQDO�SDSHUV�RU�WKH�RIILFLDO�*LW+XE�UHSRVLWRU\�



([LVWLQJ�0HWKRGV

7DUJHW�������,QYHUVLRQ 7DUJHW�������,QYHUVLRQ 7DUJHW�������,QYHUVLRQ 7DUJHW��������,QYHUVLRQ
:KLWH�ER[ %ODFN�ER[ :KLWH�ER[ :KLWH�ER[

,QYHUVLRQ�UHVXOWV�LQ�WKH�WRS�DUH�IURP�WKHLU�RULJLQDO�SDSHUV�RU�WKH�RIILFLDO�*LW+XE�UHSRVLWRU\�

1RW�YHU\
KXPDQ�UHFRJQL]DEOH



([LVWLQJ�0HWKRGV

7DUJHW�������,QYHUVLRQ 7DUJHW�������,QYHUVLRQ 7DUJHW�������,QYHUVLRQ 7DUJHW��������,QYHUVLRQ
:KLWH�ER[ %ODFN�ER[ :KLWH�ER[ :KLWH�ER[

,QYHUVLRQ�UHVXOWV�LQ�WKH�WRS�DUH�IURP�WKHLU�RULJLQDO�SDSHUV�RU�WKH�RIILFLDO�*LW+XE�UHSRVLWRU\�

7R�EH�
KXPDQ�UHFRJQL]DEOH�
��������������������ZH�H[SHFW )LQHU�IHDWXUHV



([LVWLQJ�0HWKRGV

7DUJHW�������,QYHUVLRQ 7DUJHW�������,QYHUVLRQ 7DUJHW�������,QYHUVLRQ 7DUJHW��������,QYHUVLRQ
:KLWH�ER[ %ODFN�ER[ :KLWH�ER[ :KLWH�ER[

,QYHUVLRQ�UHVXOWV�LQ�WKH�WRS�DUH�IURP�WKHLU�RULJLQDO�SDSHUV�RU�WKH�RIILFLDO�*LW+XE�UHSRVLWRU\�

7R�EH�
KXPDQ�UHFRJQL]DEOH�
��������������������ZH�H[SHFW )LQHU�IHDWXUHV +LJKHU�UHVROXWLRQV



([LVWLQJ�0HWKRGV

7DUJHW�������,QYHUVLRQ 7DUJHW�������,QYHUVLRQ 7DUJHW�������,QYHUVLRQ 7DUJHW��������,QYHUVLRQ
:KLWH�ER[ %ODFN�ER[ :KLWH�ER[ :KLWH�ER[

,QYHUVLRQ�UHVXOWV�LQ�WKH�WRS�DUH�IURP�WKHLU�RULJLQDO�SDSHUV�RU�WKH�RIILFLDO�*LW+XE�UHSRVLWRU\�

7R�EH�
KXPDQ�UHFRJQL]DEOH�
��������������������ZH�H[SHFW )LQHU�IHDWXUHV +LJKHU�UHVROXWLRQV )HDWXUHV�LQ�WKH�

FRUUHFW�SRVLWLRQV



%DFNJURXQG��6W\OH*$1
7ZR�PDLQ�FRPSRQHQWV��PDSSLQJ�DQG�V\QWKHVLV�QHWZRUNV�



%DFNJURXQG��6W\OH*$1
7ZR�PDLQ�FRPSRQHQWV��PDSSLQJ�DQG�V\QWKHVLV�QHWZRUNV�

6WHS���
VDPSOH�]�IURP�*DXVVLDQ�GLVWULEXWLRQ
JHQHUDWH�Z�E\�I�]�



%DFNJURXQG��6W\OH*$1
7ZR�PDLQ�FRPSRQHQWV��PDSSLQJ�DQG�V\QWKHVLV�QHWZRUNV�

6WHS���
VDPSOH�]�IURP�*DXVVLDQ�GLVWULEXWLRQ
JHQHUDWH�Z�E\�I�]�



%DFNJURXQG��6W\OH*$1
7ZR�PDLQ�FRPSRQHQWV��PDSSLQJ�DQG�V\QWKHVLV�QHWZRUNV�

6WHS���
VDPSOH�]�IURP�*DXVVLDQ�GLVWULEXWLRQ
JHQHUDWH�Z�E\�I�]�

6WHS���
Z�LV�GXSOLFDWHG�DQG�IHG�WR�HDFK�VW\OH�EORFN
Z�LV�WUDQVIRUPHG�LQWR�VW\OHV��PHDQV�DQG�VWGV�
JHQHUDWH�LPDJH�J�I�]��



%DFNJURXQG��6W\OH*$1
7ZR�PDLQ�FRPSRQHQWV��PDSSLQJ�DQG�V\QWKHVLV�QHWZRUNV�

6WHS���
VDPSOH�]�IURP�*DXVVLDQ�GLVWULEXWLRQ
JHQHUDWH�Z�E\�I�]�

6WHS���
Z�LV�GXSOLFDWHG�DQG�IHG�WR�HDFK�VW\OH�EORFN
Z�LV�WUDQVIRUPHG�LQWR�VW\OHV��PHDQV�DQG�VWGV�
JHQHUDWH�LPDJH�J�I�]��



%DFNJURXQG��6W\OH*$1
7ZR�PDLQ�FRPSRQHQWV��PDSSLQJ�DQG�V\QWKHVLV�QHWZRUNV�

6WHS���
VDPSOH�]�IURP�*DXVVLDQ�GLVWULEXWLRQ
JHQHUDWH�Z�E\�I�]�

6WHS���
Z�LV�GXSOLFDWHG�DQG�IHG�WR�HDFK�VW\OH�EORFN
Z�LV�WUDQVIRUPHG�LQWR�VW\OHV��PHDQV�DQG�VWGV�
JHQHUDWH�LPDJH�J�I�]��



%DFNJURXQG��6W\OH*$1
7ZR�PDLQ�FRPSRQHQWV��PDSSLQJ�DQG�V\QWKHVLV�QHWZRUNV�

6WHS���
VDPSOH�]�IURP�*DXVVLDQ�GLVWULEXWLRQ
JHQHUDWH�Z�E\�I�]�

6WHS���
Z�LV�GXSOLFDWHG�DQG�IHG�WR�HDFK�VW\OH�EORFN
Z�LV�WUDQVIRUPHG�LQWR�VW\OHV��PHDQV�DQG�VWGV�
JHQHUDWH�LPDJH�J�I�]��



'HVLJQ�0,5525��:KLWH�ER[��LQ�=�VSDFH
,QLWLDOL]DWLRQ�

6DPSOH�DQ�LQLWLDO�]�IURP�*DXVVLDQ�GLVWULEXWLRQ



'HVLJQ�0,5525��:KLWH�ER[��LQ�=�VSDFH
,QLWLDOL]DWLRQ�

6DPSOH�DQ�LQLWLDO�]�IURP�*DXVVLDQ�GLVWULEXWLRQ

6WHS����
*HQHUDWH�Z�E\�I�]�



'HVLJQ�0,5525��:KLWH�ER[��LQ�=�VSDFH
,QLWLDOL]DWLRQ�

6DPSOH�DQ�LQLWLDO�]�IURP�*DXVVLDQ�GLVWULEXWLRQ

6WHS����
*HQHUDWH�Z�E\�I�]�

6WHS���
Z�LV�GXSOLFDWHG�DQG�IHG�WR�HDFK�VW\OH�EORFN
Z�LV�WUDQVIRUPHG�LQWR�VW\OHV��PHDQV�DQG�VWGV�
*HQHUDWH�LPDJH�J�I�]��



'HVLJQ�0,5525��:KLWH�ER[��LQ�=�VSDFH
,QLWLDOL]DWLRQ�

6DPSOH�DQ�LQLWLDO�]�IURP�*DXVVLDQ�GLVWULEXWLRQ

6WHS����
*HQHUDWH�Z�E\�I�]�

6WHS���
Z�LV�GXSOLFDWHG�DQG�IHG�WR�HDFK�VW\OH�EORFN
Z�LV�WUDQVIRUPHG�LQWR�VW\OHV��PHDQV�DQG�VWGV�
*HQHUDWH�LPDJH�J�I�]��

6WHS���
)HHG�J�I�]���WR�WKH�VXEMHFW�PRGHO�0



'HVLJQ�0,5525��:KLWH�ER[��LQ�=�VSDFH
,QLWLDOL]DWLRQ�

6DPSOH�DQ�LQLWLDO�]�IURP�*DXVVLDQ�GLVWULEXWLRQ

6WHS����
*HQHUDWH�Z�E\�I�]�

6WHS���
Z�LV�GXSOLFDWHG�DQG�IHG�WR�HDFK�VW\OH�EORFN
Z�LV�WUDQVIRUPHG�LQWR�VW\OHV��PHDQV�DQG�VWGV�
*HQHUDWH�LPDJH�J�I�]��

6WHS���
)HHG�J�I�]���WR�WKH�VXEMHFW�PRGHO�0

6WHS���
&RPSXWH�WKH�FODVVLILFDWLRQ�ORVV



'HVLJQ�0,5525��:KLWH�ER[��LQ�=�VSDFH
,QLWLDOL]DWLRQ�

6DPSOH�DQ�LQLWLDO�]�IURP�*DXVVLDQ�GLVWULEXWLRQ

6WHS����
*HQHUDWH�Z�E\�I�]�

6WHS���
Z�LV�GXSOLFDWHG�DQG�IHG�WR�HDFK�VW\OH�EORFN
Z�LV�WUDQVIRUPHG�LQWR�VW\OHV��PHDQV�DQG�VWGV�
*HQHUDWH�LPDJH�J�I�]��

6WHS���
)HHG�J�I�]���WR�WKH�VXEMHFW�PRGHO�0

6WHS���
&RPSXWH�WKH�FODVVLILFDWLRQ�ORVV

6WHS���
8VH�WKH�JUDGLHQW�GHVFHQW�PHWKRG�WR�XSGDWH�]

5HSHDW�6WHS����



2SWLPL]DWLRQ�LQ�WKH�=�VSDFH�LV�LQHIIHFWLYH



2SWLPL]DWLRQ�LQ�WKH�=�VSDFH�LV�LQHIIHFWLYH



*DXVVLDQ�=�YHFWRUV

2SWLPL]DWLRQ�LQ�WKH�=�VSDFH�LV�LQHIIHFWLYH



9HFWRUV�DW�GLIIHUHQW�VWHSV

2SWLPL]DWLRQ�LQ�WKH�=�VSDFH�LV�LQHIIHFWLYH



LQLW�

2SWLPL]DWLRQ�LQ�WKH�=�VSDFH�LV�LQHIIHFWLYH



LQLW�

���N�LWHU�

2SWLPL]DWLRQ�LQ�WKH�=�VSDFH�LV�LQHIIHFWLYH



LQLW�

���N�LWHU�

���N�LWHU�

2SWLPL]DWLRQ�LQ�WKH�=�VSDFH�LV�LQHIIHFWLYH



LQLW�

���N�LWHU�

���N�LWHU�

�N�LWHU�

��N�LWHU�

2SWLPL]DWLRQ�LQ�WKH�=�VSDFH�LV�LQHIIHFWLYH



2SWLPL]DWLRQ�LQ�WKH�=�VSDFH�LV�LQHIIHFWLYH��HYHQ�ZLWK�FOLSSLQJ�

=�FOLSSLQJ�LQ�WR�>PHDQ�VWG��PHDQ�VWG@



=�FOLSSLQJ�LQ�WR�>PHDQ�VWG��PHDQ�VWG@

LQLW�

���N�LWHU

���N�LWHU�

��N�LWHU�

2SWLPL]DWLRQ�LQ�WKH�=�VSDFH�LV�LQHIIHFWLYH��HYHQ�ZLWK�FOLSSLQJ�



'HVLJQ�0,5525��:KLWH�ER[��LQ�:�VSDFH
,QLWLDOL]DWLRQ�

6DPSOH�DQ�LQLWLDO�]�IURP�*DXVVLDQ�GLVWULEXWLRQ
�6WHS����*HQHUDWH�WKH�LQLWLDO�Z�E\�I�]�

6WHS���
Z�LV�IHG�WR�HDFK�VW\OH�EORFN
Z�LV�WUDQVIRUPHG�LQWR�VW\OHV��PHDQV�DQG�VWGV�
*HQHUDWH�LPDJH�J�Z�

6WHS���
)HHG�J�Z��WR�WKH�VXEMHFW�PRGHO�0

6WHS���
&RPSXWH�WKH�FODVVLILFDWLRQ�ORVV

6WHS���
8VH�WKH�JUDGLHQW�GHVFHQW�PHWKRG�WR�XSGDWH�Z

5HSHDW�6WHS����



6LPSOH�FOLSSLQJ�LQ�:�VSDFH�GRHVQ¶W�ZRUN

:LWK�VLPSOH�Z�FOLSSLQJ�

:LWKRXW�FOLSSLQJ�

LQLW� ��N�LWHU�



6LPSOH�FOLSSLQJ�LQ�:�VSDFH�GRHVQ¶W�ZRUN

'LIIHUHQW�IURP�=�VSDFH��:�VSDFH�LV�QRW�QRUPDO�

:LWK�VLPSOH�Z�FOLSSLQJ�

:LWKRXW�FOLSSLQJ�

LQLW� ��N�LWHU�



6LPSOH�FOLSSLQJ�LQ�:�VSDFH�GRHVQ¶W�ZRUN

/RWV�RI�QHJDWLYH�YDOXHV�DUH�FORVH�WR���

:LWK�VLPSOH�Z�FOLSSLQJ�

:LWKRXW�FOLSSLQJ�

LQLW� ��N�LWHU�



:LWK�VLPSOH�Z�FOLSSLQJ�

:LWKRXW�FOLSSLQJ�

LQLW� ��N�LWHU�

/RWV�RI�QHJDWLYH�YDOXHV�DUH�FORVH�WR���

6LPSOH�FOLSSLQJ�LQ�:�VSDFH�GRHVQ¶W�ZRUN

[����



7KH�3�VSDFH�EHIRUH�:�VSDFH�LV�QRUPDO�

:�VSDFH

:LWK�VLPSOH�Z�FOLSSLQJ�

:LWKRXW�FOLSSLQJ�

LQLW� ��N�LWHU�

6LPSOH�FOLSSLQJ�LQ�:�VSDFH�GRHVQ¶W�ZRUN



:LWK�S�FOLSSLQJ�

3�FOLSSLQJ�LQ�WR�>PHDQ�VWG��PHDQ�VWG@

:LWK�VLPSOH�Z�FOLSSLQJ�

:LWKRXW�FOLSSLQJ�

LQLW� ��N�LWHU�

8VH�FOLSSLQJ�LQ�3�VSDFH



'HVLJQ�0,5525��:KLWH�ER[��:�6SDFH�	�3�&OLSSLQJ
,QLWLDOL]DWLRQ�

6DPSOH�DQ�LQLWLDO�]�IURP�*DXVVLDQ�GLVWULEXWLRQ
�6WHS����*HQHUDWH�WKH�LQLWLDO�Z�E\�I�]�

6WHS���
Z�LV�IHG�WR�HDFK�VW\OH�EORFN
Z�LV�WUDQVIRUPHG�LQWR�VW\OHV��PHDQV�DQG�VWGV�
*HQHUDWH�LPDJH�J�Z�

6WHS���
)HHG�J�Z��WR�WKH�VXEMHFW�PRGHO�0

6WHS���
&RPSXWH�WKH�FODVVLILFDWLRQ�ORVV

6WHS���
8VH�WKH�JUDGLHQW�GHVFHQW�PHWKRG�WR�XSGDWH�Z

6WHS���
&OLS�Z�LQ�3�VSDFH

5HSHDW�6WHS����



'HVLJQ�0,5525��:KLWH�ER[��:�6SDFH�	�3�&OLSSLQJ
,QLWLDOL]DWLRQ�

6DPSOH�D�EDWFK�RI�]V
�6WHS����*HQHUDWH�D�EDWFK�RI�ZV�E\�I�]V�

6WHS���
ZV�LV�IHG�WR�HDFK�VW\OH�EORFN
ZV�LV�WUDQVIRUPHG�LQWR�VW\OHV��PHDQV�DQG�VWGV�
*HQHUDWH�D�EDWFK�RI�LPDJH�J�ZV�

6WHS���
)HHG�J�ZV��WR�WKH�VXEMHFW�PRGHO�0

6WHS���
&RPSXWH�WKH�FODVVLILFDWLRQ�ORVV

6WHS���
8VH�WKH�JUDGLHQW�GHVFHQW�PHWKRG�WR�XSGDWH�ZV

6WHS���
&OLS�ZV�LQ�3�VSDFH

5HSHDW�6WHS����



'HVLJQ�0,5525��:KLWH�ER[����2YHUILWWLQJ

7DUJHW



'HVLJQ�0,5525��:KLWH�ER[����2YHUILWWLQJ

7DUJHW

,QYHUVLRQ



'HVLJQ�0,5525��:KLWH�ER[����2YHUILWWLQJ

7DUJHW

,QYHUVLRQ

,VVXH��QDWXUDO�LPDJHV�ZLWK�KLJK�FRQILGHQFHV�
DUH�QRW�WDUJHW�SHUVRQ�



'HVLJQ�0,5525��:KLWH�ER[����2YHUILWWLQJ

7DUJHW

,QYHUVLRQ

,VVXH��QDWXUDO�LPDJHV�ZLWK�KLJK�FRQILGHQFHV�
DUH�QRW�WDUJHW�SHUVRQ�

&DXVH��RYHUILWWLQJ�RQ�ORZ�OHYHO�IHDWXUHV�
OHDGV�WR�ORFDO�RSWLPD�



'HVLJQ�0,5525��:KLWH�ER[����5DQGRP�'URSRXW

7DUJHW

,QYHUVLRQ

6ROXWLRQ��ZH�UDQGRPO\�GURSRXW�QHXURQV��VHW�
WKHLU�DFWLYDWLRQV�WR����



'HVLJQ�0,5525��:KLWH�ER[����5DQGRP�'URSRXW

7DUJHW

,QYHUVLRQ

6ROXWLRQ��ZH�UDQGRPO\�GURSRXW�QHXURQV��VHW�
WKHLU�DFWLYDWLRQV�WR����

,QYHUVLRQ



'HVLJQ�0,5525��:KLWH�ER[����5DQGRP�'URSRXW

7DUJHW

,QYHUVLRQ

6ROXWLRQ��ZH�UDQGRPO\�GURSRXW�QHXURQV��VHW�
WKHLU�DFWLYDWLRQV�WR����

,QYHUVLRQ

:KLFK�RQH�WR�UHWXUQ"
+LJKHVW�FRQILGHQFH"



'HVLJQ�0,5525��:KLWH�ER[����&RQVLVWHQW�6HOHFWLRQ

7DUJHW

2EVHUYDWLRQ��ZURQJ�LPDJHV�ODEHO�UDQNLQJV�DUH�PRUH�GLYHUVH

,QYHUVLRQ



'HVLJQ�0,5525��:KLWH�ER[����&RQVLVWHQW�6HOHFWLRQ

7DUJHW

2EVHUYDWLRQ��ZURQJ�LPDJHV�ODEHO�UDQNLQJV�DUH�PRUH�GLYHUVH
6WUDWHJ\��VHOHFW�LPDJHV�ZLWK�FRQVLVWHQW�ODEHO�UDQNLQJV

,QYHUVLRQ

7RS���ODEHOV
�
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'HVLJQ�0,5525��:KLWH�ER[����&RQVLVWHQW�6HOHFWLRQ

7DUJHW

2EVHUYDWLRQ��ZURQJ�LPDJHV�ODEHO�UDQNLQJV�DUH�PRUH�GLYHUVH
6WUDWHJ\��VHOHFW�LPDJHV�ZLWK�FRQVLVWHQW�ODEHO�UDQNLQJV

,QYHUVLRQ

7RS���ODEHOV
�
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����



'HVLJQ�0,5525��%ORFN�ER[�
,QLWLDOL]DWLRQ�

6DPSOH�DQ�LQLWLDO�]�IURP�*DXVVLDQ�GLVWULEXWLRQ
�6WHS����*HQHUDWH�WKH�LQLWLDO�Z�E\�I�]�

6WHS���
Z�LV�IHG�WR�HDFK�VW\OH�EORFN
Z�LV�WUDQVIRUPHG�LQWR�VW\OHV��PHDQV�DQG�VWGV�
*HQHUDWH�LPDJH�J�Z�

6WHS���
)HHG�J�Z��WR�WKH�VXEMHFW�PRGHO�0

6WHS���
&RPSXWH�WKH�FODVVLILFDWLRQ�ORVV

6WHS���
8VH�WKH�VHDUFK�DOJRULWKP�WR�XSGDWH�Z

6WHS���
&OLS�Z�LQ�3�VSDFH

5HSHDW�6WHS����



(YDOXDWLRQ���'DWDVHWV�DQG�0RGHOV

1RQ�RYHUODSSLQJ�,QYHUVLRQ��:H�RQO\�LQYHUW�WKH�ODEHOV�ZKLFK�DUH�QRW�LQ�WKH�6W\OH*$1V¶�WUDLQLQJ�GDWDVHWV�

'DWDVHW 9**)DFH�����������0� 9**)DFH������������0� &$6,$������������0�

0RGHO 9**�� 9**��%1 5HV1HW�� ,QFHSWLRQ9� ,QFHSWLRQ9� 6SKHUH)DFH

$FFXUDF\ ������ ������ ������ ������ ������ ������

,QSXW�VL]H �[���[��� �[���[��� �[���[��� �[���[��� �[���[��� �[���[��



(YDOXDWLRQ���%DVHOLQHV�DQG�0HWULFV
%DVHOLQHV�LQ�WKLV�VOLGHV���SOHDVH�UHIHU�WR�RXU�SDSHU�IRU�PRUH�UHVXOWV�

�� ([LVWLQJ�$0,��*0,��'HHS,QYHUVLRQ�
D� )RU�$0,�DQG�*0,��XVH�WKH�VDPH�WUDLQLQJ�GDWDVHW�RI�WKH�6W\OH*$1�
E� )RU�'HHS,QYHUVLRQ��ZH�WU\�GLIIHUHQW�LQLWLDOL]DWLRQV�

L� �',5��5DQGRP�QRLVHV�
LL� �',$��$YHUDJH�IDFHV�
LLL� �',&��&DUWRRQ�IDFHV

�� 2XU�SURSRVHG�EDVHOLQHV��8VH�KLJK�UHVROXWLRQ�3**$1�LQ�*0,



(YDOXDWLRQ���:KLWH�ER[�,QYHUVLRQ�4XDOLWDWLYH�5HVXOWV



(YDOXDWLRQ���:KLWHER[�,QYHUVLRQ�(IIHFWLYHQHVV
&DQ�WKH�VXEMHFW�PRGHO�UHFRJQL]H�WKH�LQYHUWHG�LPDJHV"



(YDOXDWLRQ���:KLWHER[�,QYHUVLRQ�*HQHUDOL]DELOLW\
&DQ�GLIIHUHQW�PRGHOV�WUDLQHG�RQ�WKH�VDPH�GDWDVHW�UHFRJQL]H�WKH�LQYHUWHG�LPDJHV"



(YDOXDWLRQ���:KLWHER[�,QYHUVLRQ�*HQHUDOL]DELOLW\
&DQ�GLIIHUHQW�PRGHOV�WUDLQHG�RQ�WKH�VDPH�GDWDVHW�UHFRJQL]H�WKH�LQYHUWHG�LPDJHV"

,QYHUW�9**��%1
(YDOXDWH�RQ�9**��



(YDOXDWLRQ���:KLWHER[�,QYHUVLRQ�+XPDQ�6WXG\��5HODWLYH�
'R�KXPDQV�WKLQN�RXU�PHWKRG�LV�EHWWHU�WKDQ�EDVHOLQHV"

5HDO�LPDJH

2XU�UHVXOW *0,�UHVXOW



(YDOXDWLRQ���:KLWHER[�,QYHUVLRQ�+XPDQ�6WXG\��5HODWLYH�
'R�KXPDQV�WKLQN�RXU�PHWKRG�LV�EHWWHU�WKDQ�EDVHOLQHV"



(YDOXDWLRQ���:KLWHER[�,QYHUVLRQ�+XPDQ�6WXG\��5HODWLYH�
'R�KXPDQV�WKLQN�RXU�PHWKRG�LV�EHWWHU�WKDQ�EDVHOLQHV"



(YDOXDWLRQ���:KLWHER[�,QYHUVLRQ�+XPDQ�6WXG\��5HODWLYH�
'R�KXPDQV�WKLQN�RXU�PHWKRG�LV�EHWWHU�WKDQ�EDVHOLQHV"

0RUH�WKDQ�����XVHUV�SUHIHU�RXUV�WR�*0,�



(YDOXDWLRQ���:KLWHER[�,QYHUVLRQ�+XPDQ�6WXG\��5HODWLYH�
'R�KXPDQV�WKLQN�RXU�PHWKRG�LV�EHWWHU�WKDQ�EDVHOLQHV"

��



(YDOXDWLRQ���:KLWHER[�,QYHUVLRQ�+XPDQ�6WXG\��$EVROXWH�

$YHUDJH�DFFXUDF\��������

&DQ�WKH\�UHFRJQL]H�WKH�LQYHUWHG�SHUVRQ"

2XU�UHVXOW



(YDOXDWLRQ���%ODFN�ER[�,QYHUVLRQ�4XDOLWDWLYH�5HVXOWV



(YDOXDWLRQ���%ODFN�ER[�,QYHUVLRQ�RQ�&RPPHUFLDO�6HUYLFHV



&RQFOXVLRQ

6WXG\�FKDOOHQJHV�LQ�WKH�*$1�EDVHG�PRGHO�LQYHUVLRQ

3URSRVH�6W\OH*$1�EDVHG�PRGHO�LQYHUVLRQ�LQ�ZKLWH�ER[�DQG�EODFN�ER[�VHWWLQJV
5HJXODUL]H�:�ODWHQW�YHFWRUV�LQ�3�VSDFH
8VH�UDQGRP�GURSRXW�WR�PLWLJDWH�IHDWXUH�RYHUILWWLQJ
8VH�FRQVLVWHQW�WRS�N�ODEHOV�WR�VHOHFW�WKH�FRUUHFW�LQYHUVLRQ

,PDJHV�LQYHUWHG�E\�0,5525�KDYH�VXEVWDQWLDOO\�EHWWHU�TXDOLW\�DQG�ILGHOLW\�
FRPSDUHG�WR�WKH�H[LVWLQJ�PHWKRGV



7KDQN�\RX�
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2SHQ�VRXUFHG

3URMHFW�SDJH��KWWSV���PRGHO�LQYHUVLRQ�JLWKXE�LR�PLUURU�

&RGH�UHSR��KWWSV���JLWKXE�FRP�QMXDSOXVSOXV�PLUURU

https://model-inversion.github.io/mirror/
https://github.com/njuaplusplus/mirror

