
3ROLF\�/HDUQLQJ�
8VLQJ�:HDN�6XSHUYLVLRQ

-LQJNDQJ�:DQJ�����+RQJ\L�*XR���=KDRZHL�=KX���<DQJ�/LX�



�

'HHS�/HDUQLQJ�LQ�6HTXHQWLDO�'HFLVLRQ�0DNLQJ

$WDUL�����*DPHV�>0QLK�HW�DO�������@ $OSKD*R�>6LOYHU�HW�DO�������@

6HOI�'ULYLQJ�>$PLQL�HW�DO�������@ 6HOI�'ULYLQJ�>2SHQ$,������@



0'3��

�

0DUNRY�'HFLVLRQ�3URFHVV��0'3�

$JHQW (QYLURQPHQW

$FWLRQ�

>$OSKD*R�YHUVXV�/HH�6HGRO@

>0QLK�HW�DO�������@

>6FKXOPDQ�HW�DO�������@



�

0DUNRY�'HFLVLRQ�3URFHVV��0'3�

$JHQW (QYLURQPHQW

$FWLRQ�

6WDWH
5HZDUG�

0'3��

>$OSKD*R�YHUVXV�/HH�6HGRO@

>0QLK�HW�DO�������@

>6FKXOPDQ�HW�DO�������@



�

0DUNRY�'HFLVLRQ�3URFHVV��0'3�

>$OSKD*R�YHUVXV�/HH�6HGRO@

>0QLK�HW�DO�������@

>6FKXOPDQ�HW�DO�������@

7KH�DJHQW�LQWHUDFWV�ZLWK�
HQYLURQPHQW�UHSHDWHGO\

$JHQW (QYLURQPHQW

$FWLRQ�

6WDWH
5HZDUG�

0'3��



�

5HLQIRUFHPHQW�/HDUQLQJ

7KH�DJHQW�LQWHUDFWV�ZLWK�
HQYLURQPHQW�UHSHDWHGO\

$JHQW (QYLURQPHQW

$FWLRQ�

6WDWH
5HZDUG�

�*HQHUDWHG�WUDMHFWRU\��

2EMHFWLYH��PD[LPL]H�WKH�H[SHFWHG�UHZDUG

6XSHUYLVLRQ�VLJQDO��UHZDUG



�

,PLWDWLRQ�/HDUQLQJ

7KH�DJHQW�LQWHUDFWV�ZLWK�H[SHUW�
UHSHDWHGO\�WR�PLPLF�WKH�SROLF\���

([SHUW $JHQW

$FWLRQ�

6WDWH

�([SHUW�GHPRQVWUDWLRQV

%HKDYLRUDO�&ORQLQJ�2EMHFWLYH��
PD[LPL]H�WKH�ORJ�OLNHOLKRRG

6XSHUYLVLRQ�VLJQDO��H[SHUW�DFWLRQ



�

+\EULG�/HDUQLQJ��5/���,/�

([SHUW $JHQW

$FWLRQ�

6WDWH

6XSHUYLVLRQ�VLJQDO���UHZDUG���H[SHUW�DFWLRQ

7KH�DJHQW�LQWHUDFWV�ZLWK�H[SHUW�
UHSHDWHGO\�WR�PLPLF�WKH�SROLF\���

+\EULG�REMHFWLYH�

7KH�DJHQW�LQWHUDFWV�ZLWK�
HQYLURQPHQW�UHSHDWHGO\

(QYLURQPHQW

$FWLRQ�

6WDWH
5HZDUG�



3ROLF\�/HDUQLQJ

(QYLURQPHQW�

UHZDUG

7HDFKHU

VWDWH

DFWLRQ�DFWLRQ�

VWDWH���

%HKDYLRUDO�&ORQLQJ��%&� 5HLQIRUFHPHQW�/HDUQLQJ��5/�

%& 5/ � +\EULG�/HDUQLQJ

6XPPDU\�



5/�ZLWK�SHUWXUEHG�UHZDUG

:HDN�VXSHUYLVLRQ�VLJQDOV�DUH�HYHU\ZKHUH�

3ROLF\�&R�7UDLQLQJ%&�ZLWK�LPSHUIHFW�H[SHUW

� 5/��7KH�UHZDUG�PD\�EH�FROOHFWHG�WKURXJK�VHQVRUV�WKXV�QRLV\

� ,/��7KH�GHPRQVWUDWLRQV�E\�DQ�H[SHUW�DUH�RIWHQ�LPSHUIHFW�GXH�WR�OLPLWHG�UHVRXUFHV
:HDN

6XSHUYLVLRQ�



:HDNO\�6XSHUYLVHG�3ROLF\�/HDUQLQJ

(QYLURQPHQW�

UHZDUG

7HDFKHU

VWDWH

DFWLRQ�DFWLRQ�

VWDWH���

%HKDYLRUDO�&ORQLQJ��%&� 5HLQIRUFHPHQW�/HDUQLQJ��5/�

%& 5/ � +\EULG�/HDUQLQJ

� 5/��7KH�UHZDUG�PD\�EH�FROOHFWHG�WKURXJK�VHQVRUV�WKXV�QRLV\

� ,/��7KH�GHPRQVWUDWLRQV�E\�DQ�H[SHUW�DUH�RIWHQ�LPSHUIHFW�GXH�WR�OLPLWHG�UHVRXUFHV
:HDN

6XSHUYLVLRQ�

3UREOHP��6XSHUYLVLRQ�VLJQDOV������HLWKHU�UHZDUG�RU�H[SHUW¶V�GHPRQVWUDWLRQV��DUH�QRW�FUHGLEOH�



:HDNO\�6XSHUYLVHG�3ROLF\�/HDUQLQJ

(QYLURQPHQW�

UHZDUG

7HDFKHU

VWDWH

DFWLRQ�DFWLRQ�

VWDWH���

%HKDYLRUDO�&ORQLQJ��%&� 5HLQIRUFHPHQW�/HDUQLQJ��5/�

%& 5/ � +\EULG�/HDUQLQJ

� 2EMHFWLYH�

7I<XYs�/kdIgpQhIG�+]YQEs� I<g[Q[O



&RUUHODWHG�$JUHHPHQW��&$�

6ROXWLRQ���&$�ZLWK�ZHDN�VXSHUYLVLRQ������

� (QYLURQPHQW�7HDFKHU

��

��

��



&RUUHODWHG�$JUHHPHQW��&$�

6ROXWLRQ���&$�ZLWK�ZHDN�VXSHUYLVLRQ������

(QYLURQPHQW�7HDFKHU

��

��

�



5/�ZLWK�SHUWXUEHG�UHZDUG

3HHU3/��$�8QLıHG�)UDPHZRUN�IRU�:HDNO\�6XSHUYLVHG�3/

3ROLF\�&R�7UDLQLQJ%&�ZLWK�LPSHUIHFW�H[SHUW

6ROXWLRQ���&$�ZLWK�ZHDN�VXSHUYLVLRQ������

3HHU5/



3HHU5/�

:H�DVVXPH�WKH�QRLV\�UHZDUG�����LV�JHQHUDWHG�IROORZLQJ�D�
FHUWDLQ�IXQFWLRQ�������������������

Ɣ 'LVFUHWH�ZLWK�������OHYHOV�
Ɣ &KDUDFWHUL]HG�YLD�DQ�XQNQRZQ�PDWUL[�

��

3HHU5/�KDQGOHV�WKH�QRLV\�UHZDUG�E\�GHILQLQJ�WKH�SHHU�5/�
UHZDUG�

ZKHUH�����������������������������������������������LV�D�UHZDUG�VDPSOHG�
RYHU�DOO�VWDWH�DFWLRQ�SDLUV�DFFRUGLQJ�WR�D�IL[HG�SROLF\�������������

2XU�WKHRU\�VKRZV�WKDW�SHHU�5/�UHZDUGV�DUH�UREXVW�WR�QRLV\�
UHZDUGV��VHH�/HPPD���DQG�7KHRUHP����



:K\�3HHU�5HZDUG�:RUNV"�

��

Ɣ +\SRWKHVLV����3HHU5/�UHGXFHV�WKH�ELDV��ZKLOH�ZLWK�ODUJHU�YDULDQFH�OLNH�:DQJ�HW�DO��������

Ɣ +\SRWKHVLV����3HHU5/�KHOSV�EUHDN�WLHV
ż ³WLH´�VWDWHV�LQGLFDWH�WKDW�WKH�UHZDUGV�IRU�GLIIHUHQW�VWDWHV�DUH�WKH�VDPH����XQVWDEOH�DQG�XQFHUWDLQ
ż UDQGRPQHVV�LQ�GLVFUHWL]DWLRQ�PRGHO�WKXV�EUHDNLQJ�WLHV���PRUH�LQIRUPDWLYH�IRU�RSWLPL]DWLRQ

QRLV\�UHZDUG�

�SHHU�UHZDUG�
SRWHQWLDOO\�PXFK�ODUJHU�
WKDQ����������������DQG��������
LQ�KLJK�QRLVH�UHJLPH�

��VWDWH�0DUNRY�SURFHVV��QR�DFWLRQV�
��� ]ggIEj 0QI �[E]ggIEj���

�<hIYQ[I ÆÅ�ÇÚ Æ�ÇÚ ÄÊ�ÉÚ

+IIg. ÆÉ�ÁÚ Á�ÄÚ ÅÂ�ÈÚ

7LH�EUHDNLQJ�



5/�ZLWK�SHUWXUEHG�UHZDUG

3HHU3/��$�8QLıHG�)UDPHZRUN�IRU�:HDNO\�6XSHUYLVHG�3/

3ROLF\�&R�7UDLQLQJ%&�ZLWK�LPSHUIHFW�H[SHUW

6ROXWLRQ���&$�ZLWK�ZHDN�VXSHUYLVLRQ������

3HHU%&



$YDLODEOH�ZHDN�GHPRQVWUDWLRQV����������������������ZKHUH

Ɣ 7KH�QRLV\�DFWLRQ������LV�LQGHSHQGHQW�RI�WKH�VWDWH�JLYHQ�WKH�
GHWHUPLQLVWLF�H[SHUW�DFWLRQ�����

Ɣ 7KH�QRLVH�LV�FKDUDFWHUL]HG�E\�DQ�XQNQRZQ�FRQIXVLRQ�PDWUL[

$JDLQ��ZH�XVH�&$�ZLWK�ZHDN�VXSHUYLVLRQ�WR�KDQGOH�WKH�QRLVH

Ɣ 7DNLQJ�FURVV�HQWURS\�ORVV�IRU�H[DPSOH
Ɣ �

Ɣ 3HHU%&�FRQYHUJHV�WR�WKH�H[SHUW�SROLF\�ZKHQ�REVHUYLQJ�D�
VXIILFLHQW�DPRXQW�RI�ZHDN�GHPRQVWUDWLRQV

3HHU%&

�VHH�7KHRUHP���



5/�ZLWK�SHUWXUEHG�UHZDUG

3HHU3/��$�8QLıHG�)UDPHZRUN�IRU�:HDNO\�6XSHUYLVHG�3/

3ROLF\�&R�7UDLQLQJ%&�ZLWK�LPSHUIHFW�H[SHUW

6ROXWLRQ���&$�ZLWK�ZHDN�VXSHUYLVLRQ������

3HHU&7



3HHU&7

6LPLODU�WR�WKH�3HHU%&�VHWWLQJ��ZH�XVH�&$�ZLWK�ZHDN�
VXSHUYLVLRQ�WR�KDQGOH�WKH�QRLVH�LQ�LPSHUIHFW�GHPRQVWUDWLRQV

3ROLF\�&R�7UDLQLQJ��6RQJ�HW�DO���������LV�DQ�LQVWDQFH�RI�K\EULG�SROLF\�OHDUQLQJ
Ɣ 7ZR�DJHQWV�$�%�ZLWK�SROLFLHV�������DQG�������WKDW�UHFHLYH�SDUWLDO�REVHUYDWLRQV
Ɣ $JHQWV�DUH�WUDLQHG�MRLQWO\�WR�OHDUQ�ZLWK�UHZDUGV�DQG�QRLV\�GHPRQVWUDWLRQV�

IURP�HDFK�RWKHU�
Ɣ )RU�LQVWDQFH��FRQVLGHU�DJHQW�$

ż %HVLGHV�LQWHUDFWLQJ�ZLWK�HQYLURQPHQW��$�DOVR�UHFHLYHV���������������������������
G���������������������IURP�DJHQW�%

ż :H�FRQVLGHU������DV�WKH�QRLV\�YHUVLRQ�RI�WKH�RSWLPDO�SROLF\

-LDOLQ�6RQJ��5DYL�/DQND��<LVRQJ�<XH��DQG�0DVDKLUR�2QR��&R�WUDLQLQJ�IRU�SROLF\�OHDUQLQJ��,Q�����8$,��SDJH������$8$,�3UHVV������



$Q�H[DPSOH�RI�3HHU5/�RQ�&DUW3ROH

� �

Ɣ 5/�ZLWK�1RLV\�5HZDUGV�����������������������������

Ɣ WUDLQLQJ��������IUDPHV�XVLQJ�'XHOLQJ�'41



3HHU5/�UHFRYHUV�WUXH�UHZDUG�VLJQDOV

WUXH�UHZDUG QRLV\�UHZDUG 3HHU5/��RXUV��VXUURJDWH�UHZDUG
�:DQJ�HW�DO�������

Ɣ &DUW3ROH��WUDLQLQJ�''41�IRU��������VWHSV�RQ��ELQDU\�UHZDUG��
Ɣ V\PPHWULF�QRLVH��



3HHU%&�UHFRYHUV�WUXH�H[SHUW�VLJQDOV�

Ɣ &DUW3ROH�Y���WUDLQ�DQ�LPSHUIHFW�5/�PRGHO�ZLWK�332�DOJRULWKP��XQUROO����HSLVRGHV

��������



3HHU%&�UHFRYHUV�WUXH�H[SHUW�VXSHUYLVLRQ�VLJQDOV�

Ɣ &DUW3ROH�Y���WUDLQ�DQ�LPSHUIHFW�5/�PRGHO�ZLWK�332�DOJRULWKP��XQUROO����HSLVRGHV

��������

����



3HHU%&�UHFRYHUV�WUXH�H[SHUW�VLJQDOV�

6WDQGDUG�%& 3HHU%&��RXUV��:HDN�H[SHUW

Ɣ $WDUL�JDPHV��WUDLQ�DQ�LPSHUIHFW�5/�PRGHO�ZLWK�332�DOJRULWKP
Ɣ ZHDN�H[SHUW� ����a����DV�JRRG�DV�IXOO\�FRQYHUJHG�DJHQW
Ɣ FROOHFW�GHPRQVWUDWLRQV�XVLQJ�ZHDN�H[SHUW�DQG�JHQHUDWH�����WUDMHFWRULHV�IRU�HDFK�

HQYLURQPHQW
Ɣ 1RWH�WKDW�QR�V\QWKHWLF�QRLVH�LV�DGGHG�LQ�WKH�H[SHULPHQWV



3HHU&7�UHFRYHUV�WUXH�UHZDUG�VLJQDOV�

6LQJOH�YLHZ 3HHU�&R�7UDLQLQJ��RXUV�����&R�7UDLQLQJ�
�6RQJ�HW�DO��������

Ɣ &RQWLQXRXV�&RQWURO�$WDUL���DGRSW�WKH�H[DFW�VDPH�VHWWLQJ�DV�6RQJ�HW�DO��������ZLWKRXW�
DQ\�V\QWKHWLF�QRLVH�LQFOXGHG

Ɣ UHPRYHV�DOO�HYHQ�LQGH[�FRRUGLQDWHV�LQ�WKH�VWDWH�YHFWRU��YLHZ�$��RU�UHPRYLQJ�DOO�RGG�
LQGH[�RQHV��YLHZ�%�

Ɣ LPSOLHV�WKH�SRWHQWLDO�RI�RXU�DSSURDFK�WR�GHDO�ZLWK�QDWXUDO�QRLVH�LQ�UHDO�ZRUOG�DSSOLFDWLRQV�



6HQVLWLYLW\�RI�RYHU�DJUHHPHQW�SHQDOW\

6WDQGDUG�%& 3HHU%&��RXUV��:HDN�H[SHUW �64,/��5HGG\�HW�������
DO��������

$WDUL���3RQJ



6HQVLWLYLW\�RI�RYHU�DJUHHPHQW�SHQDOW\

6WDQGDUG�%& 3HHU%&��RXUV��:HDN�H[SHUW �64,/��5HGG\�HW�������
DO��������

$WDUL���3RQJ

2XU�PHWKRG�ZRUNV�UREXVWO\�
LQ�D�ZLGH�UDQJH�RI������



6HQVLWLYLW\�RI�RYHU�DJUHHPHQW�SHQDOW\

6WDQGDUG�%& 3HHU%&��RXUV��:HDN�H[SHUW �64,/��5HGG\�HW�������
DO��������

$WDUL���3RQJ

2XU�PHWKRG�ZRUNV�UREXVWO\�
LQ�D�ZLGH�UDQJH�RI������

2YHUO\�ODUJH�SHQDOW\�
LQWURGXFHV�WRR�PXFK�QRLVH��



Ɣ :H�SURYLGHG�D�XQLILHG�IRUPXODWLRQ�RI�WKH�ZHDNO\�VXSHUYLVHG�SROLF\�OHDUQLQJ�SUREOHPV

Ɣ :H�SURSRVHG�3HHU3/��D�ZHDNO\�VXSHUYLVHG�SROLF\�OHDUQLQJ�IUDPHZRUN�WR�XQLI\�D�VHULHV�RI�

5/�%&�SUREOHPV�ZLWK�ORZ�TXDOLW\�VXSHUYLVLRQ�VLJQDOV

ż 5/�ZLWK�SHUWXUEHG�UHZDUG

ż %&�ZLWK�LPSHUIHFW�GHPRQVWUDWLRQV

ż 3ROLF\�&R�7UDLQLQJ��+\EULG�5/���%&�

Ɣ 2XU�PHWKRG�LV�WKHRUHWLFDOO\�JXDUDQWHHG�WR�UHFRYHU�WKH�RSWLPDO�SROLF\�ZLWK�VXIILFLHQW�ZHDN�

VXSHUYLVLRQ�VLJQDOV�

��

&RQFOXVLRQ


