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Extracts from the Patents Act, 1990

Sect 120(1A) Infringement proceedings in respect of an innovation patent cannot be started 

unless the patent has been certified.

Sec 128 Application for relief from unjustified threats
               (1) Where a person, by means of circulars, advertisements or otherwise, threatens 

a person with infringement proceedings or other similar proceedings a person 

aggrieved may apply to a prescribed court, or to another court having 

jurisdiction to hear and determine the application, for:

                      (a) a declaration that the threats are unjustifiable; and

                      (b) an injunction against the continuance of the threats; and

                      (c) the recovery of any damages sustained by the applicant as a result of the 

threats.

                (2) Subsection (1) applies whether or not the person who made the threats is 

entitled to, or interested in, the patent or a patent application.

Sec 129A Threats related to an innovation patent application or innovation patent 
and courts power to grant relief.

Certain threats of infringement proceedings are always unjustifiable.

(1) If:

(a) a person:

(i) has applied for an innovation patent, but the application has not been 

determined; or

(ii) has an innovation patent that has not been certified; and

(b) the person, by means of circulars, advertisements or otherwise, threatens a 

person with infringement proceedings or other similar proceedings in respect of 

the patent applied for, or the patent, as the case may be;

then, for the purposes of an application for relief under section 128 by the 

person threatened, the threats are unjustifiable.

Courts power to grant relief in respect of threats made by the applicant for an innovation patent or the 

patentee of an uncertified innovation patent

(2) If an application under section 128 for relief relates to threats made in respect 

of an innovation patent that has not been certified or an application for an 

innovation patent, the court may grant the application the relief applied for.

Courts power to grant relief in respect of threats made by the patentee of certified innovation patent

(3) If an application under section 128 for relief relates to threats made in respect 

of a certified innovation patent, the court may grant the applicant the relief 

applied for unless the respondent satisfies the court that the acts about which 

the threats were made infringed, or would infringe, a claim that is not shown by 

the applicant to be invalid.

Schedule 1            Dictionary
certified, in respect of an innovation patent other than in section 19, means a 

certificate of examination issued by the Commissioner under paragraph 

101E(e) in respect of the patent
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'HYHORSLQJ� D� SUHFLVH�PRGHO� WR� DQWLFLSDWH�&29,'���� YLD�&KHVW�5DGLRJUDSK\� ,PDJHV� LV�

UHTXLUHG� WR� KHOS� LQ� SUHOLPLQDU\� GLDJQRVLV�� ,Q� 3DWWHUQ� 5HFRJQLWLRQ� DQG� ,PDJH�

&ODVVLILFDWLRQ�� &RQYROXWLRQDO� 1HXUDO� 1HWZRUNV� LV� RQH� RI� WKH� PRVW� ZLGHO\� XVHG� DQG�

HIILFLHQW� GHHS� OHDUQLQJ� PRGHOV�� 7KH� 0DVN� 5�&11� �5HJLRQDO�&RQYROXWLRQDO� 1HXUDO�

1HWZRUNV���D� VHJPHQW�EDVHG� LPDJH�FODVVLILFDWLRQ�DOJRULWKP��DFKLHYHV� VXSHULRU� UHVXOWV� LQ�

GHWHFWLQJ�D�YDULHW\�RI�GLVHDVHV�� LQFOXGLQJ�KHDUW�GLVHDVH��GHQWDO�GLVHDVH��EUDLQ� WXPRU��DQG�

SQHXPRQLD� GLVHDVH�� (QWDQJOHPHQW� LQ� TXDQWXP� FRPSXWLQJ� HQDEOHV� TXELWV� WKDW� EHKDYH�

UDQGRPO\�WR�EH�SHUIHFWO\�FRUUHODWHG�ZLWK�RQH�DQRWKHU��6SHFLILF�FRPSOH[�SUREOHPV�FDQ�EH�

VROYHG� PRUH� HIILFLHQWO\� RQ� TXDQWXP� FRPSXWHUV� E\� XWLOL]LQJ� TXDQWXP� DOJRULWKPV�� 7KH�

SUHVHQW� LQYHQWLRQ� GLVFORVHG�KHUHLQ� LV� D�1RYHO�6\VWHP� IRU�&RYLG����3UHGLFWLRQ� LQ�&KHVW�

5DGLRJUDSK\�,PDJHV�XVLQJ�+\EULG�4XDQWXP�0DVN�5�&11�0RGHO�FRPSULVLQJ�RI�5DQGRP�

4XDQWXP� &LUFXLWV�� 4XDQWXP� &RQYROXWLRQDO� 1HXUDO� 1HWZRUNV�� DQG� 0RGLILHG� 0DVN� 5�

&11�� XVHG� WR� GHWHFW� OXQJ� GLVHDVH� DQG� LGHQWLI\�&29,'���� RU� 3QHXPRQLD� SDWLHQWV�� 7KH�

SUHVHQW�LQYHQWLRQ�GLVFORVHG�KHUH�FRQWDLQV�WHQ�OD\HUV��LQFOXGLQJ�DQ�LQSXW�DQG�UHVKDSH�LPDJH�

OD\HU�� IRXU� TXDQWXP� FRQYROXWLRQDO� OD\HUV� ZLWK� YDU\LQJ� IHDWXUHV�� IXOO\� FRQQHFWHG� OD\HU��

IUDJPHQWDO� RXWSXW� OD\HU�� FODVVLILHU� OD\HU�� 0RGLILHG�0DVN� 5�&11� OD\HU�� DQG� DQ� RXWSXW�

OD\HU��7KH�LPDJH�FODVVLILFDWLRQ�LV�DFFRPSOLVKHG�XVLQJ�WZR�OD\HUHG�TXDQWXP�FRQYROXWLRQDO�

OD\HUV� WKDW� LQFRUSRUDWH� YDULDEOH� IHDWXUHV� DQG�0D[� SRROLQJ�� )XUWKHU�� 7ZR� FODVVLILHUV� DUH�

XVHG�LQ�WKH�FODVVLILHU�OD\HU�WR�DLG�LQ�GLVHDVH�GHWHFWLRQ��7KH�+\EULG�4XDQWXP�0DVN�5�&11�

�+405&11�� XVHV� D� PRGLILHG� 0DVN� 5�&11� WR� LPSURYH� WKH� DFFXUDF\�� 7KH� SURSRVHG�

LQYHQWLRQ�LV�WHVWHG�ZLWK�WKUHH�GDWDVHWV�RI�&KHVW�5DGLRJUDSK\�ZLWK������&29,'����������

1RUPDO�� DQG� ����� 3QHXPRQLD� ,PDJHV�� 7KH� SUHVHQW� LQYHQWLRQ� GLVFORVHG� KHUHLQ�

RXWSHUIRUPHG�RWKHU�H[LVWLQJ�PRGHOV�ZLWK�DQ�DFFXUDF\�RI�������RQ�&29,'����&KHVW�;�

UD\�'DWDVHW��������RQ�1RUPDO�&KHVW�;�UD\�'DWDVHW��DQG�������RQ�3QHXPRQLD�&KHVW�;�

UD\�'DWDVHW��:LWK� UHJDUG� WR� WKH� DFFXUDF\�� DQG� FRVW� WKH� SUHVHQW� LQYHQWLRQ� +405&11�

PRGHO�H[FHOOHG�RWKHU�PRGHOV��
�
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��� $� 1RYHO� 6\VWHP� IRU� &RYLG���� 3UHGLFWLRQ� LQ� &KHVW� 5DGLRJUDSK\� ,PDJHV� XVLQJ�

+\EULG� 4XDQWXP� 0DVN� 5�&11� 0RGHO� FRPSULVLQJ� RI� 5DQGRP� 4XDQWXP� &LUFXLWV��

4XDQWXP�&RQYROXWLRQDO�1HXUDO�1HWZRUNV��DQG�0RGLILHG�0DVN�5&11��XVHG�WR�GHWHFW�WKH�

OXQJ� GLVHDVH� DQG� LGHQWLI\� &29,'���� RU� 3QHXPRQLD� SDWLHQWV�� 7KH� SUHVHQW� LQYHQWLRQ�

GLVFORVHG� KHUH� FRQWDLQV� WHQ� OD\HUV�� LQFOXGLQJ� DQ� LQSXW� DQG� UHVKDSH� LPDJH� OD\HU�� IRXU�

TXDQWXP� FRQYROXWLRQDO� OD\HUV� ZLWK� YDU\LQJ� IHDWXUHV�� IXOO\� FRQQHFWHG� OD\HU�� IUDJPHQWDO�

RXWSXW�OD\HU��FODVVLILHU�OD\HU��0RGLILHG�0DVN�5�&11�OD\HU��DQG�DQ�RXWSXW�OD\HU����

��� $� 1RYHO� 6\VWHP� IRU� &RYLG���� 3UHGLFWLRQ� LQ� &KHVW� 5DGLRJUDSK\� ,PDJHV� XVLQJ�

+\EULG�4XDQWXP�0DVN�5�&11�0RGHO�DV�FODLPHG�LQ�FODLP����ZKHUHLQ�WKH�SHUIRUPDQFH�RI�

WKH�PRGHO� LV�HQKDQFHG�E\�FRPELQLQJ�UDQGRP�TXDQWXP�FLUFXLWV�ZLWK�&11�DQG�0RGLILHG�

0DVN� 5�&11�� WR� JHQHUDWH� FRQYROXWLRQDO� ILOWHUV� RQ� D� TXDQWXP� GHYLFH�� WKH� PRGHO� XVHG�

TXDQWXP�FLUFXLWV�DV�D�TXDQWXP�FRQYROXWLRQDO�OD\HU����

��� $� 1RYHO� 6\VWHP� IRU� &RYLG���� 3UHGLFWLRQ� LQ� &KHVW� 5DGLRJUDSK\� ,PDJHV� XVLQJ�

+\EULG�4XDQWXP�0DVN�5�&11�0RGHO�DV�FODLPHG� LQ�FODLP����ZKHUHLQ�D�PRGLILHG�0DVN�

5�&11�LV�XVHG�WR�LPSURYH�LPDJH�FODVVLILFDWLRQ��WKH�LPDJH�FODVVLILFDWLRQ�LV�DFFRPSOLVKHG�

XVLQJ� WZR� OD\HUHG� TXDQWXP� FRQYROXWLRQDO� OD\HUV� WKDW� LQFRUSRUDWH� YDULDEOH� IHDWXUHV� DQG�

0D[�SRROLQJ���

��� $� 1RYHO� 6\VWHP� IRU� &RYLG���� 3UHGLFWLRQ� LQ� &KHVW� 5DGLRJUDSK\� ,PDJHV� XVLQJ�

+\EULG� 4XDQWXP� 0DVN� 5�&11� 0RGHO� DV� FODLPHG� LQ� FODLP� ��� ZKHUHLQ� E\� DSSO\LQJ�

ZHLJKWV� WR� WKH� SUHGLFWHG� FODVVHV�� WKH� IXOO\� FRQQHFWHG� OD\HU� SHUIRUPV� WKH� LQLWLDO�

FODVVLILFDWLRQ��WZR�FODVVLILHUV�FRPSULVH�WKH�FODVVLILHU�OD\HU��

��� $� 1RYHO� 6\VWHP� IRU� &RYLG���� 3UHGLFWLRQ� LQ� &KHVW� 5DGLRJUDSK\� ,PDJHV� XVLQJ�

+\EULG�4XDQWXP�0DVN�5�&11�0RGHO�DV�FODLPHG�LQ�FODLP����ZKHUHLQ�SUHVHQW�LQYHQWLRQ�

GLVFORVHG�KHUHLQ�RXWSHUIRUPHG�WKDQ�RWKHU�H[LVWLQJ�PRGHOV�ZLWK�DQ�DFFXUDF\�RI�������RQ�

&29,'����&KHVW�;�UD\�'DWDVHW��������RQ�1RUPDO�&KHVW�;�UD\�'DWDVHW��DQG�������RQ�

3QHXPRQLD�&KHVW�;�UD\�'DWDVHW������
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>����@�7KH� SUHVHQW� DQG� SURSRVHG� LQYHQWLRQ� UHODWHV� WR� WKH� WHFKQLFDO� ILHOG� RI� $UWLILFLDO�

,QWHOOLJHQFH����

>����@�3DUWLFXODUO\��WKH�SUHVHQW�DQG�SURSRVHG�LQYHQWLRQ�LV�UHODWHG�WR�D�1RYHO�6\VWHP�IRU�

&RYLG����3UHGLFWLRQ�LQ�&KHVW�5DGLRJUDSK\�,PDJHV�XVLQJ�+\EULG�4XDQWXP�0DVN�5&11�

0RGHO�RI�WKH�EURDGHU�ILHOG�RI�0DFKLQH�/HDUQLQJ�RI��$UWLILFLDO�,QWHOOLJHQFH��������������������

>����@�0RUH�SDUWLFXODUO\��WKH�SUHVHQW�LQYHQWLRQ�UHODWHV�WR�D�1RYHO�6\VWHP�IRU�&RYLG����

3UHGLFWLRQ� LQ�&KHVW�5DGLRJUDSK\� ,PDJHV�XVLQJ�+\EULG�4XDQWXP�0DVN�5�&11�0RGHO�

FRPSULVLQJ� RI� 5DQGRP�4XDQWXP� &LUFXLWV�� 4XDQWXP�&RQYROXWLRQDO� 1HXUDO� 1HWZRUNV��

DQG�0RGLILHG�0DVN�5�&11��XVHG�WR�GHWHFW�WKH�OXQJ�GLVHDVH�DQG�LGHQWLI\�&29,'����RU�

3QHXPRQLD�SDWLHQWV��7KH�SURSRVHG�+\EULG�4XDQWXP�0DVN�5�&11�0RGHO�FRPSULVLQJ�RI�

YDULRXV�OD\HUV�WRJHWKHU�WR�SUHGLFW�&RYLG����3UHGLFWLRQ�LQ�&KHVW�5DGLRJUDSK\�,PDJHV�DQG�

WKH�FODVVLILFDWLRQ�DFFXUDF\�RI�WKH�PRGHO�LV�LPSURYHG�ZLWK�PRGLILHG�0DVN�5�&11�����������������������

�
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>����@�7KH�&29,'����KDV�EHHQ�YLUXOHQW� LQ�PDQ\�FRXQWULHV�DIIHFWLQJ�KXPDQ� LQIHFWLRQ�

ZLWK�6HYHUH�$FXWH�5HVSLUDWRU\�6\QGURPH�&RURQDYLUXV��6$56�&R9�����7KH�&29,'����

SDQGHPLF� FRQWLQXHV� WR� GHYDVWDWH� KXPDQ� KHDOWK�� FDXVLQJ� UHVSLUDWRU\� GLVHDVH� DQG� DFXWH�

NLGQH\� LQMXU\�� 7KH�&29,'���
V� JHQHWLF� VWUXFWXUH� LV� QHDU� LGHQWLFDO� WR�5D7*���� 6$56�

DQG�0(56�YLUXVHV��'HVSLWH�LWV�ORZ�HPSDWK\�GXULQJ�WKH�HDUO\�VWDJHV��UHDO�WLPH��5HYHUVH�

7UDQVFULSWLRQ�3RO\PHUDVH� &KDLQ� 5HDFWLRQ�� �57�3&5�� LV� WKH� PRVW� FRPPRQO\� XVHG�

GLDJQRVWLF�PHWKRG� IRU� &29,'���� SUHGLFWLRQ��$OWHUQDWLYH� LPDJLQJ� WHFKQLTXHV� VXFK� DV�

FKHVW� ;�UD\� �&;5�� DQG� FRPSXWHG� WRPRJUDSK\� �&7�� DUH� LPSRUWDQW� LQ� &29,'����

SUHGLFWLRQ��&29,'����LQIHFWLRQ�KDV�EHHQ�GLDJQRVHG�XVLQJ�&;5V��$V�D�UHVXOW��$UWLILFLDO�

1HXUDO� 1HWZRUNV� PXVW� QRZ� EH� XVHG� WR� GHWHFW� &29,'���� LQ� &;5�� $UWLILFLDO� 1HXUDO�
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1HWZRUNV��$11��KDV�PDGH�LPSRUWDQW�SURJUHVV�LQ�PHGLFDO�LPDJH�FODVVLILFDWLRQ��2QH�RI�

WKH� EHVW� LPDJH� FODVVLILFDWLRQ� DQG� UHFRJQLWLRQ� DOJRULWKPV� LV� &RQYROXWLRQDO� 1HXUDO�

1HWZRUNV��&11������

>����@�4XDQWXP� &RPSXWLQJ� �4&�� KDV� GHPRQVWUDWHG� LWV� VWUHQJWK� LQ� VROYLQJ� FRPSOH[�

SUREOHPV��$GGLWLRQDOO\��4&�KDV� GHPRQVWUDWHG� D� VWURQJ� LQIOXHQFH�RQ�PDFKLQH� OHDUQLQJ�

�0/�� LQ� WKH� FRQWH[W� RI� QHDU�WHUP� TXDQWXP� FRPSXWHUV�� 7KLV� LQYHQWLRQ� LV� IRFXVHG� RQ�

TXDQWXP�QHXUDO� K\EULG� QHWZRUNV�� :LWKLQ� &11�� WKH� TXDQWXP� FRQYROXWLRQDO� OD\HU� LV�

EDVHG�RQ�TXDQWXP�FLUFXLWV� WR�HVWLPDWH� WKH�NHUQHO� LQ�Q�GLPHQVLRQDOLW\��7KLV�PRGHO�ZLOO�

UHVXOW�LQ�DFFXUDWH�&29,'����GHWHFWLRQ�DQG�DOVR�VDYLQJ�PRQH\�DQG�WLPH�LQ�VDYLQJ�OLYHV��

7KH�&RQYROXWLRQDO�1HXUDO�1HWZRUNV��&11��LV�RQH�RI�WKH�EHVW�LPDJH�FODVVLILFDWLRQ�DQG�

UHFRJQLWLRQ� DOJRULWKPV�� )RU� &29,'���� OLNH� LQIHFWLRQ�� D� PRUH� SRZHUIXO� DOJRULWKP� LV�

QHHGHG�DQG�RQH�VXFK�DOJRULWKP�LV�0DVN�5�&11��0DVN�5�&11�LV�DQ�REMHFW�UHFRJQLWLRQ�

DOJRULWKP� DQG� KDV� EHHQ� H[WHQVLYHO\� XVHG� LQ� LPDJH� FODVVLILFDWLRQ� DQG� VHJPHQWDWLRQ��

3URFHVVLQJ�KXJH�WUDLQLQJ�GDWD�UHTXLUHV�KLJK�FRPSXWDWLRQDO�SRZHU�DQG�FRVW��

>����@�'HYHORSLQJ� D� SUHFLVH� PRGHO� WR� DQWLFLSDWH� &29,'���� YLD� &KHVW� 5DGLRJUDSK\�

,PDJHV�DUH�UHTXLUHG�WR�KHOS�LQ�SUHOLPLQDU\�GLDJQRVLV��,Q�3DWWHUQ�5HFRJQLWLRQ�DQG�,PDJH�

&ODVVLILFDWLRQ�� &RQYROXWLRQDO� 1HXUDO� 1HWZRUNV� LV� RQH� RI� WKH� PRVW� ZLGHO\� XVHG� DQG�

HIILFLHQW� 'HHS� /HDUQLQJ� PRGHOV�� 7KH� 0DVN� 5�&11� �5HJLRQDO�&RQYROXWLRQDO� 1HXUDO�

1HWZRUNV���D�VHJPHQW�EDVHG�LPDJH�FODVVLILFDWLRQ�DOJRULWKP��DFKLHYHV�VXSHULRU�UHVXOWV�LQ�

GHWHFWLQJ�D�YDULHW\�RI�GLVHDVHV��LQFOXGLQJ�KHDUW�GLVHDVH��GHQWDO�GLVHDVH��EUDLQ�WXPRU��DQG�

SQHXPRQLD� GLVHDVH�� (QWDQJOHPHQW� LQ� TXDQWXP� FRPSXWLQJ� HQDEOHV� TXELWV� WKDW� EHKDYH�

UDQGRPO\�WR�EH�SHUIHFWO\�FRUUHODWHG�ZLWK�RQH�DQRWKHU��6SHFLILF�FRPSOH[�SUREOHPV�FDQ�EH�

VROYHG�PRUH� HIILFLHQWO\� RQ� TXDQWXP� FRPSXWHUV� E\� XWLOL]LQJ� TXDQWXP� DOJRULWKPV�� )RU�

&29,'����OLNH�LQIHFWLRQ��D�PRUH�SRZHUIXO�DOJRULWKP�LV�QHHGHG�DQG�RQH�VXFK�DOJRULWKP�

LV�0DVN�5�&11��7KH�0RGLILHG�0DVN�5�&11� LV�DOVR�DQ�REMHFW� UHFRJQLWLRQ� DOJRULWKP�

DQG� KDV� EHHQ� H[WHQVLYHO\� XVHG� LQ� LPDJH� FODVVLILFDWLRQ� DQG� VHJPHQWDWLRQ�� 3URFHVVLQJ�

KXJH� WUDLQLQJ� GDWD� UHTXLUHV� PRGHUDWH� FRPSXWDWLRQDO� SRZHU� DQG� FRVW� LQ� WKH� FDVH� RI�

0RGLILHG�0DVN�5�&11���

>����@�7KH�SUHVHQW�LQYHQWLRQ�GLVFORVHG�KHUHLQ�LV�KDYLQJ�WKH�DSSOLFDWLRQV�VXFK�DV�+HDOWK�

&DUH� +RVSLWDOV� LQ� GHWHFWLQJ� WKH� &RYLG���� IURP� WKH� ;�5D\� ,PDJHV�� /XQJ� GLVHDVH�

'HWHFWLRQ��3DWWHUQ�5HFRJQLWLRQ��6HJPHQWDWLRQ��DQG�2EMHFW�'HWHFWLRQ���
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>����@�7KH�SULQFLSOH�HPERGLPHQW�RI�WKH�SUHVHQW�GLVFORVXUH�LV�DERXW� D�1RYHO�6\VWHP�IRU�

&RYLG����3UHGLFWLRQ�LQ�&KHVW�5DGLRJUDSK\�,PDJHV�XVLQJ�+\EULG�4XDQWXP�0DVN�5�&11�0RGHO�

FRPSULVLQJ� RI� 5DQGRP� 4XDQWXP� &LUFXLWV�� 4XDQWXP� &RQYROXWLRQDO� 1HXUDO� 1HWZRUNV�� DQG�

0RGLILHG�0DVN�5�&11��XVHG�WR�GHWHFW�WKH�OXQJ�GLVHDVH�DQG�LGHQWLI\�&29,'����RU�3QHXPRQLD�

SDWLHQWV�� 7KH� SURSRVHG� +\EULG� 4XDQWXP� 0DVN� 5�&11�0RGHO� FRPSULVLQJ� RI� YDULRXV� OD\HUV�

WRJHWKHU� WR� SUHGLFW� &RYLG���� V\PSWRPV� LQ� &KHVW� 5DGLRJUDSK\� ,PDJHV� DQG� IXUWKHU� WKH�

FODVVLILFDWLRQ� DFFXUDF\� RI� WKH� PRGHO� LV� LPSURYHG� ZLWK� PRGLILHG�0DVN� 5�&11�� 7KH� +\EULG�

4XDQWXP�0DVN�5�&11�0RGHO��FRPSULVLQJ�RI�GLIIHUHQW�OD\HUV�VXFK�DV�4XDQWXP�&RQYROXWLRQDO�

/D\HU��������� 4XDQWXP� &RQYROXWLRQDO� /D\HU��������� 4XDQWXP� &RQYROXWLRQDO� /D\HU���������

4XDQWXP� &RQYROXWLRQDO� /D\HU��������� )XOO\� &RQQHFWHG� /D\HU� ������� &ODVVLILHU� /D\HU� �������

,QWHUPHGLDWH�2XWSXW�/D\HU� �������0RGLILHG�0DVN�5�&11��������)LQDO�2XWSXW�/D\HU��������WR�

SUHGLFW� &RYLG���� 6\PSWRPV� LQ� &KHVW� 5DGLRJUDSK\� ,PDJHV� DQG� IXUWKHU� WKH� FODVVLILFDWLRQ�

DFFXUDF\�RI� WKH�PRGHO� LV� LPSURYHG�ZLWK�PRGLILHG�0DVN�5&11��7KH�OD\HUV�DQG�WKH�FODVVLILHUV�

SUHVHQW�LQ�WKH�SURSRVHG�PRGHO�FDQ�DEOH�WR�FODVVLI\�WKH�LPDJHV�LQWR�WZR�FDWHJRULHV�DV� 
&29,'�

���3QHXPRQLD
�DQG�
1RUPDO
��)XUWKHU�WKHVH�WZR�FDWHJRULHV�ZLOO�EH�FODVVLILHG�DQG�&RYLG�

���V\PSWRPV�SUHVHQW�LQ�WKH�&KHVW�;�5D\�LPDJHV�DUH�GHWHUPLQHG��7KH�SURSRVHG�+\EULG�

4XDQWXP� 0DVN� 5�&11� �+405&11�� PRGHO� HPSOR\V� IRXU� OD\HUV� RI� 4XDQWXP�

&RQYROXWLRQ�� HDFK� RI� ZKLFK� RSHUDWHV� RQ� GLIIHUHQW� GLPHQVLRQV� DQG� IHDWXUHV�� (DFK�

4XDQWXP� &RQYROXWLRQ� LV� FRPSRVHG� RI� WKUHH� VWDJHV�� HQFRGLQJ�� TXDQWXP� FLUFXLW�

FRQVWUXFWLRQ�� DQG� GHFRGLQJ�� 7KH� SURSRVHG� PRGHO� HPSOR\V� DQJXODU� URWDWLRQ� JDWH�

HQFRGLQJ�PHWKRGV�WR�DFFHVV�GDWD�LQWR�WKH�TXDQWXP�FLUFXLW��$�TXDQWXP�FLUFXLW�LV�PDGH�XS�

RI�TXDQWXP�XQLWDU\�RSHUDWLRQV��JDWHV��DQG�PHDVXUHPHQWV�WKDW�DUH�FRQQHFWHG�WRJHWKHU�YLD�

ZLUHV� �4XELWV��� 4XDQWXP� FLUFXLW� FRPSRVHV� RI� D� PDWUL[� TXDQWXP� NHUQHO�� XVHG� IRU� WKH�

FODVVLILFDWLRQ� RI� LPDJHV�� $GGLWLRQDOO\�� +405&11� JLYHV� KLJKHU� DFFXUDF\� GXH� WR�

PRGLILHG�0DVN�5�&11��7KH�SURSRVHG� LQYHQWLRQ� LV� WHVWHG�ZLWK�WKUHH�GDWDVHWV�RI�&KHVW�

5DGLRJUDSK\�ZLWK������&29,'����������1RUPDO�� DQG� ����� 3QHXPRQLD� ,PDJHV��7KH�

SUHVHQW�LQYHQWLRQ�GLVFORVHG�KHUHLQ�RXWSHUIRUPHG�RWKHU�H[LVWLQJ�PRGHOV�ZLWK�DQ�DFFXUDF\�

RI�������RQ�&29,'����&KHVW�;�UD\�'DWDVHW��������RQ�1RUPDO�&KHVW�;�UD\�'DWDVHW��

DQG�������RQ�3QHXPRQLD�&KHVW�;�UD\�'DWDVHW��:LWK�UHJDUG� WR� WKH�DFFXUDF\��DQG�FRVW�

WKH�SUHVHQW�LQYHQWLRQ�+405&11�PRGHO�H[FHOHG�RWKHU�PRGHOV��
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>����@�7KH�6XPPDU\�RI�WKH�,QYHQWLRQ��DV�ZHOO�DV�WKH�DWWDFKHG�VNHWFKHV�DQG�WKH�'HWDLOHG�

'HVFULSWLRQ�RI�WKH�,QYHQWLRQ��GHVFULEH�WKH�SUHVHQW� LQYHQWLRQ�LQ�YDULRXV�OHYHOV�RI�GHWDLO��

DQG� WKH� LQFOXVLRQ� RU� RPLVVLRQ� RI� FRPSRQHQWV�� VHFWLRQV�� RU� WKH� H[WHQW� RI� WKH� SUHVHQW�

GLVFORVXUH�LV�QRW�PHDQW�WR�EH�OLPLWHG�E\�DQ\WKLQJ�HOVH�LQ�WKLV�6XPPDU\�RI�WKH�,QYHQWLRQ��

)RU�D�FOHDUHU�XQGHUVWDQGLQJ�RI�WKH�FXUUHQW�GLVFORVXUH��UHDG�WKH�VXPPDU\�RI�WKH�LQYHQWLRQ�

DORQJVLGH�WKH�WKRURXJK�H[SODQDWLRQ���

%5,()�'(6&5,37,21�2)�'5$:,1*6�
�

>����@�7KH�DFFRPSDQ\LQJ�LOOXVWUDWLRQV�DUH�LQFRUSRUDWHG�LQWR�DQG�FRQVWLWXWH�SDUW�RI�WKLV�

VSHFLILFDWLRQ�WR�KHOS�\RX�XQGHUVWDQG�WKH�LQQRYDWLRQ��:KHQ�UHDG�LQ�FRQQHFWLRQ�ZLWK�WKH�

GHVFULSWLRQ��WKH�GUDZLQJ�GLVSOD\V�H[HPSODU\�HPERGLPHQWV�RI�WKH�FXUUHQW�GLVFORVXUH�DQG�

DLGV� LQ� XQGHUVWDQGLQJ� WKH� GLVFORVXUH
V� SULQFLSOHV�� 7KH� GUDZLQJV� DUH� IRU� LOOXVWUDWLYH�

SXUSRVHV�RQO\�DQG�GR�QRW�UHVWULFW�WKH�H[WHQW�RI�WKH�SUHVHQW�GLVFORVXUH��7KH�HOHPHQWV�DUH�

VLPLODU�EXW�QRW�LGHQWLFDO��DV�VKRZQ�E\�WKH�XVH�RI�WKH�VDPH�UHIHUHQFH�QXPHUDOV��'LIIHUHQW�

UHIHUHQFH� QXPHUDOV�� RQ� WKH� RWKHU� KDQG�� PD\� EH� XVHG� WR� FODVVLI\� UHODWHG� FRPSRQHQWV��

6RPH�HPERGLPHQWV�PLJKW�ODFN�VXFK�HOHPHQWV�DQG�RU�FRPSRQHQWV��ZKHUHDV�RWKHUV�PD\�

XVH�HOHPHQWV�RU�FRPSRQHQWV�QRW�GHSLFWHG�LQ�WKH�VNHWFKHV����

>����@�5HIHUULQJ� WR� )LJXUH� ��� LOOXVWUDWHV� WKH� SUHVHQW� LQYHQWLRQ� RI� WKH� GLVFORVXUH� WKDW�

VKRZV� 'DWD� )ORZ� LQ� +\EULG� 4XDQWXP�0DVN� 5�&11�0RGHO� ZLWK� GLIIHUHQW� VWHSV� DQG�

OD\HUV�FRPSULVLQJ�RI�6WDUW��������/RDG��5HVKDSH�,PDJHV�ZLWK����
��
���������4XDQWXP�

&RQYROXWLRQDO� /D\HU��������� 4XDQWXP� &RQYROXWLRQDO� /D\HU��������� 4XDQWXP�

&RQYROXWLRQDO� /D\HU��������� 4XDQWXP� &RQYROXWLRQDO� /D\HU��������� )XOO\� &RQQHFWHG�

/D\HU��������&ODVVLILHU�/D\HU��������,QWHUPHGLDWH�2XWSXW�/D\HU��������$SSO\�0RGLILHG�

0DVN�5�&11��������)LQDO�2XWSXW�/D\HU��������DQG�6WRS��������LQ�DFFRUGDQFH�ZLWK�WKH�

PDLQ�H[HPSODU\�HPERGLPHQW�RI� WKH�SUHVHQW�GLVFORVXUH��DFFRPSDQLHG�E\�GUDZLQJ��7KLV�

GUDZLQJ� LV� FRQVLGHUHG� WR� XQGHUVWDQG� WKH� SUHVHQW� GLVFORVXUH�� VRPH� HOHPHQWV� DQG�RU�

FRPSRQHQWV�PD\�QRW� EH� SUHVHQW� LQ� HPERGLPHQWV�� DQG�RWKHUV�PD\�EH�XVHG� LQ�GLIIHUHQW�

ZD\V� WKDQ� WKRVH� GHSLFWHG� LQ� WKH� VNHWFKHV�� VR� WKLV� H[DPSOH� LV� SURYLGHG� WR� DVVLVW�

FRPSUHKHQVLRQ� RI� WKH� GLVFORVXUH�� 7KH� XVH� RI� VLQJXODU� WHUPLQRORJ\� WR� GHVFULEH� D�

FRPSRQHQW� RU� HOHPHQW� PD\� HQFRPSDVV� D� SOXUDO� QXPEHU� RI� VXFK� FRPSRQHQWV� RU�

HOHPHQWV��GHSHQGLQJ�RQ�WKH�FRQWH[W��DQG�YLFH�YHUVD���
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>����@�5HIHUULQJ� WR� )LJXUH� ��� LOOXVWUDWHV� WKH� )UDPHZRUN� IRU� 4XDQWXP� &RQYROXWLRQDO�

/D\HU���XVHG�LQ�WKH�PDLQ�HPERGLPHQW�RI�WKH�GLVFORVXUH�FRPSULVLQJ�RI�'HILQH�4XDQWXP�

/D\HUV� ������� &UHDWH� 4XDQWXP� &LUFXLW� RI� �
�
� %ORFNV�� 5HWXUQV� �'� ������� &RQYROYH�

,PDJH� ZLWK� ��FKDQQHOV� ������� 3UHSURFHVV� 7UDLQ� ,PDJHV� ������� DQG� 3UHSURFHVV� 7HVW�

,PDJHV� ������� LQ� DFFRUGDQFH� ZLWK� DQRWKHU� H[HPSODU\� HPERGLPHQW� RI� WKH� SUHVHQW�

GLVFORVXUH�WR�XQGHUVWDQG�4XDQWXP�&RQYROXWLRQDO�/D\HU���RI�WKH�+\EULG�4XDQWXP�0DVN�

5�&11�0RGHO��7KLV�GUDZLQJ� LV� FRQVLGHUHG� WR�XQGHUVWDQG� WKH�4XDQWXP�&RQYROXWLRQDO�

/D\HU����WKH�LQYHQWLRQ�LV�QRW�OLPLWHG�WR�WKLV�GUDZLQJ��DQG�WKLV�LOOXVWUDWLRQ�LV�SURYLGHG�WR�

DVVLVW� FRPSUHKHQVLRQ� RI� WKH� GLVFORVXUH� DQG� VKRXOG� QRW� EH� FRQVWUXHG�DV� UHVWULFWLQJ� WKH�

GHSWK��QDWXUH��RU�DSSOLFDELOLW\�RI�WKH�GLVFORVXUH���

>����@�5HIHUULQJ� WR� )LJXUH� ��� LOOXVWUDWHV� WKH� )UDPHZRUN� IRU� 4XDQWXP� &RQYROXWLRQDO�

/D\HU���XVHG�LQ�WKH�PDLQ�HPERGLPHQW�RI�WKH�GLVFORVXUH�FRPSULVLQJ�RI�'HILQH�4XDQWXP�

/D\HUV� ������� &UHDWH� 4XDQWXP� &LUFXLW� RI� �
�
� %ORFNV�� 5HWXUQV� �'� ������� &RQYROYH�

,PDJH� ZLWK� ���FKDQQHOV� ������� 3UHSURFHVV� 7UDLQ� ,PDJHV� ������� DQG� 3UHSURFHVV� 7HVW�

,PDJHV� ������� LQ� DFFRUGDQFH� ZLWK� DQRWKHU� H[HPSODU\� HPERGLPHQW� RI� WKH� SUHVHQW�

GLVFORVXUH�WR�XQGHUVWDQG�4XDQWXP�&RQYROXWLRQDO�/D\HU���RI�WKH�+\EULG�4XDQWXP�0DVN�

5�&11�0RGHO��7KLV�GUDZLQJ� LV� FRQVLGHUHG� WR�XQGHUVWDQG� WKH�4XDQWXP�&RQYROXWLRQDO�

/D\HU����WKH�LQYHQWLRQ�LV�QRW�OLPLWHG�WR�WKLV�GUDZLQJ��DQG�WKLV�LOOXVWUDWLRQ�LV�SURYLGHG�WR�

DVVLVW� FRPSUHKHQVLRQ� RI� WKH� GLVFORVXUH� DQG� VKRXOG� QRW� EH� FRQVWUXHG�DV� UHVWULFWLQJ� WKH�

GHSWK��QDWXUH��RU�DSSOLFDELOLW\�RI�WKH�GLVFORVXUH����

>����@�5HIHUULQJ� WR� )LJXUH� ��� LOOXVWUDWHV� WKH� )UDPHZRUN� IRU� 4XDQWXP� &RQYROXWLRQDO�

/D\HU���XVHG�LQ�WKH�PDLQ�HPERGLPHQW�RI�WKH�GLVFORVXUH�FRPSULVLQJ�RI�'HILQH�4XDQWXP�

/D\HUV� ������� &UHDWH� 4XDQWXP� &LUFXLW� RI� �
�
� %ORFNV�� 5HWXUQV� �'� ������� &RQYROYH�

,PDJH� ZLWK� ���FKDQQHOV� ������� 3UHSURFHVV� 7UDLQ� ,PDJHV� ������� DQG� 3UHSURFHVV� 7HVW�

,PDJHV� ������� LQ� DFFRUGDQFH� ZLWK� DQRWKHU� H[HPSODU\� HPERGLPHQW� RI� WKH� SUHVHQW�

GLVFORVXUH�WR�XQGHUVWDQG�4XDQWXP�&RQYROXWLRQDO�/D\HU���RI�WKH�+\EULG�4XDQWXP�0DVN�

5�&11�0RGHO��7KLV�GUDZLQJ� LV� FRQVLGHUHG� WR�XQGHUVWDQG� WKH�4XDQWXP�&RQYROXWLRQDO�

/D\HU����WKH�LQYHQWLRQ�LV�QRW�OLPLWHG�WR�WKLV�GUDZLQJ��DQG�WKLV�LOOXVWUDWLRQ�LV�SURYLGHG�WR�

DVVLVW� FRPSUHKHQVLRQ� RI� WKH� GLVFORVXUH� DQG� VKRXOG� QRW� EH� FRQVWUXHG�DV� UHVWULFWLQJ� WKH�

GHSWK��QDWXUH��RU�DSSOLFDELOLW\�RI�WKH�GLVFORVXUH������
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>����@�5HIHUULQJ� WR� )LJXUH� ��� LOOXVWUDWHV� WKH� )UDPHZRUN� IRU� 4XDQWXP� &RQYROXWLRQDO�

/D\HU���XVHG�LQ�WKH�PDLQ�HPERGLPHQW�RI�WKH�GLVFORVXUH�FRPSULVLQJ�RI�'HILQH�4XDQWXP�

/D\HUV� ������� &UHDWH� 4XDQWXP� &LUFXLW� RI� �
�
� %ORFNV�� 5HWXUQV� �'� ������� &RQYROYH�

,PDJH�ZLWK� ����FKDQQHOV� ������� 3UHSURFHVV� 7UDLQ� ,PDJHV� ������� DQG� 3UHSURFHVV� 7HVW�

,PDJHV� ������� LQ� DFFRUGDQFH� ZLWK� DQRWKHU� H[HPSODU\� HPERGLPHQW� RI� WKH� SUHVHQW�

GLVFORVXUH�WR�XQGHUVWDQG�4XDQWXP�&RQYROXWLRQDO�/D\HU���RI�WKH�+\EULG�4XDQWXP�0DVN�

5�&11�0RGHO��7KLV�GUDZLQJ� LV� FRQVLGHUHG� WR�XQGHUVWDQG� WKH�4XDQWXP�&RQYROXWLRQDO�

/D\HU����WKH�LQYHQWLRQ�LV�QRW�OLPLWHG�WR�WKLV�GUDZLQJ��DQG�WKLV�LOOXVWUDWLRQ�LV�SURYLGHG�WR�

DVVLVW� FRPSUHKHQVLRQ� RI� WKH� GLVFORVXUH� DQG� VKRXOG� QRW� EH� FRQVWUXHG�DV� UHVWULFWLQJ� WKH�

GHSWK��QDWXUH��RU�DSSOLFDELOLW\�RI�WKH�GLVFORVXUH������

>����@�5HIHUULQJ� WR�)LJXUH���� LOOXVWUDWHV�'DWD�)ORZ�LQ�0RGLILHG�0DVN�5�&11�XVHG�LQ�

WKH�PDLQ�HPERGLPHQW�RI�WKH�GLVFORVXUH�IRU�SUHGLFWLQJ�&RYLG����V\PSWRPV�DQG�LPSURYHV�

WKH�&ODVVLILFDWLRQ�$FFXUDF\� LQ�SUHGLFWLRQ� RI� WKH�SUHVHQW� LQYHQWLRQ�DQG� WKH� VWHSV� LQ� LWV�

GDWD�IORZ�DUH�FRPSULVLQJ�RI�6WDUW��������,QSXW�,PDJH��������,GHQWLI\�DQG�JHQHUDWH�REMHFW�

SURSRVDO� ������� 'HWHFWLRQ� RI�0DVN� +HDG� ������� )HDWXUH� 3\UDPLG� 1HWZRUN� ZLWK� 52,�

0DSSLQJ� �������52,�$OLJQHG�E\�&KDQQHOV� DQG�3RRO�5HVROXWLRQ� �������3DGGLQJ� �������

%LQDU\�0DVN� ������� &ODVVLILFDWLRQ� ������ DQG� 6WRS� ������� LQ� DFFRUGDQFH�ZLWK� DQRWKHU�

H[HPSODU\�HPERGLPHQW�RI�WKH�SUHVHQW�GLVFORVXUH�WR�XQGHUVWDQG�0RGLILHG�0DVN�5�&11�

RI�WKH�+\EULG�4XDQWXP�0DVN�5�&11�0RGHO��7KLV�GUDZLQJ�LV�FRQVLGHUHG�WR�XQGHUVWDQG�

WKH� 0RGLILHG� 0DVN� 5�&11�� WKH� LQYHQWLRQ� LV� QRW� OLPLWHG� WR� WKLV� GUDZLQJ�� DQG� WKLV�

LOOXVWUDWLRQ� LV� SURYLGHG� WR� DVVLVW� FRPSUHKHQVLRQ� RI� WKH� GLVFORVXUH� DQG� VKRXOG� QRW� EH�

FRQVWUXHG�DV�UHVWULFWLQJ�WKH�GHSWK��QDWXUH��RU�DSSOLFDELOLW\�RI�WKH�GLVFORVXUH�����

>����@� 5HIHUULQJ� WR� )LJXUH� ��� LOOXVWUDWHG� ZLWK� LPDJHV� VKRZLQJ� 3UHGLFWHG� &RYLG����

6\PSWRP� ZLWK� +\EULG� 4XDQWXP� 0DVN� 5�&11� 0RGHO� LQ� &KHVW� ;�5D\� ,PDJH�� LQ�

DFFRUGDQFH�ZLWK�DQRWKHU�H[HPSODU\�HPERGLPHQW�RI�WKH�SUHVHQW�GLVFORVXUH�WR�XQGHUVWDQG�

SHUIRUPDQFH�RI�WKH�+\EULG�4XDQWXP�0DVN�5�&11�0RGHO��7KLV�GUDZLQJ�LV�FRQVLGHUHG�

WR� XQGHUVWDQG� WKH�+\EULG�4XDQWXP�0DVN�5�&11�0RGHO�� WKH� LQYHQWLRQ� LV� QRW� OLPLWHG�

RQO\� WR� WKLV� GUDZLQJ�� DQG� WKLV� LOOXVWUDWLRQ� LV� SURYLGHG� WR� DVVLVW� FRPSUHKHQVLRQ� RI� WKH�

GLVFORVXUH�DQG�VKRXOG�QRW�EH�FRQVWUXHG�DV�UHVWULFWLQJ�WKH�GHSWK��QDWXUH��RU�DSSOLFDELOLW\�

RI�WKH�GLVFORVXUH���
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>����@�5HIHUULQJ� WR� )LJXUH� ��� LOOXVWUDWHV�4XELWV�5RWDWLRQV�ZLWK� UHVSHFW� WR�;��<� DQG�=�

D[HV�� WKH� PDWULFHV� RI� HDFK� D[HV� DUH� VKRZQ� LQ� WKLV� ILJXUH� DUH� DQRWKHU� H[HPSODU\�

HPERGLPHQW�RI�WKH�SUHVHQW�GLVFORVXUH�����

'(7$,/�'(6&5,37,21�2)�,19(17,21�

>����@�:KHQ�FRQVLGHULQJ�WKH�IROORZLQJ�IXOO�GHVFULSWLRQ�RI� WKH�LQYHQWLRQ��WKH�LQYHQWLRQ�

ZLOO�EHFRPH�PRUH�ZHOO�NQRZQ��DQG�REMHFWV�RWKHU� WKDQ� WKRVH� OLVWHG�EHORZ�ZLOO�EHFRPH�

FOHDU�� 7KLV� GHVFULSWLRQ� PDNHV� XVH� RI� WKH� DSSHQGHG� GUDZLQJV��:KHQ� FRQVLGHULQJ� WKH�

IROORZLQJ�WKRURXJK�GHVFULSWLRQ�RI�WKH�LQYHQWLRQ��WKH�LQYHQWLRQ�ZLOO�EHFRPH�PRUH�ZHOO�

NQRZQ�� DQG� REMHFWV� RWKHU� WKDQ� WKRVH� OLVWHG� DERYH�ZLOO� EHFRPH� FOHDU��7KLV� GHVFULSWLRQ�

UHIHUV� WR� WKH� LQYHQWLRQ
V� DFFRPSDQ\LQJ� GUDZLQJV�� 7KH� (PERGLPHQWV� RI� WKH� FXUUHQW�

GLVFORVXUH� ZLOO� QRZ� EH� LGHQWLILHG� XWLOL]LQJ� WKH� DFFRPSDQ\LQJ� GUDZLQJV� DV� D� JXLGH��

(PERGLPHQWV�DUH�SURYLGHG�LQ�RUGHU�IRU�D�SHUVRQ�YHUVHG�LQ�WKH�DUW�WR�IXOO\�DSSUHFLDWH�WKH�

FXUUHQW� GLVFORVXUH�� 7R� RIIHU� D� WKRURXJK� XQGHUVWDQGLQJ� RI� HPERGLPHQWV� RI� WKH� FXUUHQW�

GLVFORVXUH�� VHYHUDO� VSHFLILFV� UHODWLQJ� WR�YDULRXV� FRPSRQHQWV�DQG� SURFHVVHV�DUH� VHW� RXW��

$V� WKRVH� YHUVHG� LQ� WKH� DUW� ZRXOG� UHFRJQL]H�� WKH� LQIRUPDWLRQ� SURYLGHG� LQ� WKH�

HPERGLPHQWV�VKRXOG�QRW�EH�FRQVLGHUHG�WR�OLPLW�WKH�VFRSH�RI�WKH�FXUUHQW�GLVFORVXUH��7KH�

RUGHU� RI� VWDJHV� UHYHDOHG� LQ� WKLV� GLVFORVXUH
V� SURFHGXUH� DQG� WKH� SURFHVV� VKRXOG� QRW� EH�

LQWHUSUHWHG�DV�PDQGDWLQJ�WKDW�WKH\�EH�FDUULHG�RXW�LQ�WKH�RUGHU�GHVFULEHG�RU�UHSUHVHQWHG��

,W
V�DOVR�ZRUWK�QRWLQJ�WKDW�DGGLWLRQDO�RU�DOWHUQDWLYH�VWHSV�VKRXOG�EH�GRQH��

>����@�5HIHUULQJ�WR�)LJXUH����LOOXVWUDWHV�WKH�SUHVHQW�LQYHQWLRQ�RI�WKH�GLVFORVXUH�WKDW�VKRZV�'DWD�

)ORZ� LQ�+\EULG�4XDQWXP�0DVN�5�&11�0RGHO�ZLWK� GLIIHUHQW� VWHSV� DQG� OD\HUV� FRPSULVLQJ�RI�

6WDUW��������/RDG��5HVKDSH�,PDJHV�ZLWK����
��
���������4XDQWXP�&RQYROXWLRQDO�/D\HU���������

4XDQWXP� &RQYROXWLRQDO� /D\HU��������� 4XDQWXP� &RQYROXWLRQDO� /D\HU��������� 4XDQWXP�

&RQYROXWLRQDO�/D\HU���������)XOO\�&RQQHFWHG�/D\HU��������&ODVVLILHU�/D\HU��������,QWHUPHGLDWH�

2XWSXW�/D\HU��������$SSO\�0RGLILHG�0DVN�5�&11��������)LQDO�2XWSXW�/D\HU��������DQG�6WRS�

������� LQ� DFFRUGDQFH� ZLWK� WKH� PDLQ� H[HPSODU\� HPERGLPHQW� RI� WKH� SUHVHQW� GLVFORVXUH��

DFFRPSDQLHG� E\� GUDZLQJ� IRU� WKH� SUHVHQW� SURSRVHG� LQYHQWLRQ�� 7KH�SURSRVHG�+\EULG�4XDQWXP�

0DVN�5�&11��+405&11��0RGHO�DV�VKRZQ�LQ�)LJXUH����FRPSULVLQJ�RI�YDULRXV�OD\HUV�WRJHWKHU�

WR� SUHGLFW� &RYLG���� V\PSWRPV� LQ� &KHVW� 5DGLRJUDSK\� ,PDJHV� DQG� IXUWKHU� WKH� FODVVLILFDWLRQ�

DFFXUDF\�RI�WKH�PRGHO�LV�LPSURYHG�ZLWK�PRGLILHG�0DVN�5�&11��
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>����@�7KH�LPDJHV�LQ�WKH�GDWDVHW�DUH�UHDO�&KHVW�;�5D\V�WKDW�KDYH�QRW�EHHQ�DOWHUHG�LQ�DQ\�

ZD\�� 7KH� LPDJHV� DUH� RI� YDULDEOH� VL]H�� $� FRQVLVWHQW� GLPHQVLRQ� LV� UHTXLUHG� IRU� LPDJH�

SURFHVVLQJ��7KH� LPDJHV�KDYH�EHHQ� UHVL]HG� WR���[��[�� LQ� DFFRUGDQFH�ZLWK� WKH�SUHVHQW�

PRGHO��7KH�PRGHO
V�ILUVW�OD\HU�� LQSXW��FRQYHUWV�DOO� LPDJHV�WR���[��[��GLPHQVLRQV��7KH�

UHSUHVHQWDWLRQ�RI�WKH�LPDJHV�LQ�WKH�HQWLUH�GLVFORVXUH�LV�HLWKHU�µ[¶�RU�µ
¶�V\PEROV�FDQ�EH�

FRQVLGHUHG��(YHU\�LPDJH�LV�UHSUHVHQWHG�E\�WKH�QXPEHU�RI�HOHPHQWV� LQ�URZ
�QXPEHU�RI�

HOHPHQWV�LQ�FROXPQ��7KH�V\PEROV�LQ�WKH�GHVFULSWLRQ�VXFK�DV�µ[¶�RU�µ
¶�UHSUHVHQWHG�RU�FDQ�

EH�UHSODFHG�ZLWK�µE\¶��7KH�SURSRVHG�DQG�SUHVHQW�LQYHQWLRQ��+405&11�PRGHO�HPSOR\V�

IRXU� OD\HUV� RI�4XDQWXP�&RQYROXWLRQ�� HDFK� RI�ZKLFK� RSHUDWHV� RQ� GLIIHUHQW� GLPHQVLRQV�

DQG� IHDWXUHV�� (DFK� 4XDQWXP� &RQYROXWLRQ� LV� FRPSRVHG� RI� WKUHH� VWDJHV�� HQFRGLQJ��

TXDQWXP� FLUFXLW� FRQVWUXFWLRQ�� DQG� GHFRGLQJ�� 7KH� SURSRVHG� PRGHO� HPSOR\V� DQJXODU�

URWDWLRQ�JDWH� HQFRGLQJ�PHWKRGV� WR� DFFHVV� GDWD� LQWR� WKH�TXDQWXP�FLUFXLW��7KH�5RWDWLRQ�

JDWHV�5[��5\��DQG�5]�DUH�XVHG�WR�URWDWH�D�VLQJOH�TXDQWXP�ELW�ZLWK�DQ�DQJOH�IRU�WKH�;��<��

DQG�=�D[HV��7KH�URWDWLRQ�JDWHV�ZLWK�D[HV�DQG�DQJOHV�DUH�YLVXDOL]HG�LQ�PDWULFHV�JLYHQ�LQ�

)LJXUH� ��� $� TXDQWXP� FLUFXLW� LV� PDGH� XS� RI� TXDQWXP� XQLWDU\� RSHUDWLRQV� �JDWHV�� DQG�

PHDVXUHPHQWV� WKDW� DUH� FRQQHFWHG� WRJHWKHU� YLD� ZLUHV� �4XELWV��� 7KH� 4XDQWXP� FLUFXLW�

FRPSRVHV�RI�D�PDWUL[�TXDQWXP�NHUQHO��XVHG�IRU�WKH�FODVVLILFDWLRQ�RI�LPDJHV��5HIHUULQJ�WR�

)LJXUH����VKRZV�WKH�TXELWV�URWDWLRQV�ZLWK�UHVSHFW�WR�;��<�DQG�=�D[HV�UHVSHFWLYHO\��ZKHUH�

߶�LV�WKH�DQJOH�RI�URWDWLRQ��

>����@�7KH�4XDQWXP�&RQYROXWLRQDO�/D\HU��������WDNHV����
��
���LPDJH�GDWD�DQG�FRQYHUWV�

LW� WR� LPDJH� GDWD� ZLWK� D� GLPHQVLRQ� RI� ���
��
���� 7KH� TXDQWXP� FLUFXLW� LV� FRQVWUXFWHG�

XVLQJ������ VKRWV� DQG� IRXU�ZLUHV��$�TXDQWXP�NHUQHO�ZLWK� D� VL]H� RI��
�� LV�XVHG��DQG�D�

IRXU�GLPHQVLRQDO���'��RXWSXW�LV�REWDLQHG��LPDJH�LV�SURFHVVHG�XVLQJ���&KDQQHOV�IXUWKHU��

7KH�4XDQWXP�&RQYROXWLRQDO�/D\HU�������� UHFHLYHV� ���
��
��� LPDJH�GDWD�DQG�FRQYHUWV� LW�

WR� LPDJH�GDWD�ZLWK�D�GLPHQVLRQ�RI���
�
�����7KH�TXDQWXP�FLUFXLW�LV�FRQVWUXFWHG�XVLQJ�

����� VKRWV� DQG� IRXU�ZLUHV��$�TXDQWXP�NHUQHO�ZLWK� D� VL]H� RI� �
�� LV�XVHG�� DQG�D� IRXU�

GLPHQVLRQDO� ��'�� RXWSXW� LV� REWDLQHG�� LPDJH� LV� SURFHVVHG� XVLQJ� ���&KDQQHOV�� 7KH�

4XDQWXP� &RQYROXWLRQDO� /D\HU�������� UHFHLYHV� ��
�
���� LPDJH� GDWD� DQG� FRQYHUWV� LW� WR�

LPDJH� GDWD� ZLWK� D� GLPHQVLRQ� RI� ��
�
����� 7KH� TXDQWXP� FLUFXLW� LV� FRQVWUXFWHG� XVLQJ�

����� VKRWV� DQG� IRXU�ZLUHV��$�TXDQWXP�NHUQHO�ZLWK� D� VL]H� RI� �
�� LV�XVHG�� DQG�D� IRXU�

GLPHQVLRQDO� ��'�� RXWSXW� LV� REWDLQHG�� LPDJH� LV� SURFHVVHG� XVLQJ� ���&KDQQHOV�� 7KH�

4XDQWXP�&RQYROXWLRQDO�/D\HU��������WDNHV���
�
����LPDJH�GDWD�DQG�FRQYHUWV�LW�WR�LPDJH�
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GDWD� ZLWK� D� GLPHQVLRQ� RI� ��
�
������ 7KH� TXDQWXP� FLUFXLW� LV� FRQVWUXFWHG� XVLQJ� �����

VKRWV� DQG� IRXU� ZLUHV�� $� TXDQWXP� NHUQHO� ZLWK� D� VL]H� RI� �
�� LV� XVHG�� DQG� D� IRXU�

GLPHQVLRQDO���'��RXWSXW�LV�REWDLQHG��LPDJH�LV�SURFHVVHG�XVLQJ�����&KDQQHOV��������

>����@�%\� DSSO\LQJ� ZHLJKWV� WR� WKH� SUHGLFWHG� FODVVHV�� WKH� )XOO\� &RQQHFWHG� /D\HU� ������

SHUIRUPV� WKH� LQLWLDO� FODVVLILFDWLRQ�� 7ZR� FODVVLILHUV� FRPSULVH� WKH� &ODVVLILHU� /D\HU� �������

7KLV�PRGHO
V� WHVWLQJ� DQG� WUDLQLQJ� GDWDVHWV� LV� GLYLGHG� LQWR� WKUHH� FDWHJRULHV�� ,PDJHV� RI�

&29,'�����3QHXPRQLD��DQG�D�1RUPDO�&KHVW�;�5D\��7KH�ILUVW�FODVVLILHU�GLYLGHV�WKH�GDWD�

LQWR� WZR� FDWHJRULHV�� 
&29,'����3QHXPRQLD
� DQG� 
1RUPDO
�� 2Q� WKH� FODVVLILHU� ��� D�

TXDQWXP�ELW�<�	�=�URWDWLRQ�ZLWK�D[HV�LV�DSSOLHG��7KH�VHFRQG�FODVVLILHU�WDNHV�WKH�RXWSXW�

RI� FODVVLILHU� �� DQG� IXUWKHU� FDWHJRUL]HV� WKH� GDWD� DV� 
&29,'���
� RU� 
3QHXPRQLD
�� 7KH�

,QWHUPHGLDWH�2XWSXW�/D\HU�������OD\HU�UHFHLYHV�WKH�GDWD�IURP�WKH�FODVVLILHU�OD\HU�DQG�VHQGV�

ERWK� WKH� FODVVLILHUV� GDWD� WR�PRGLILHG�0DVN�5�&11� OD\HU� ������ IRU� IXUWKHU� SUHGLFWLRQ��

7KH�0RGLILHG�0DVN�5�&11�������DOJRULWKP�VHJPHQWV�HDFK�DQG�HYHU\�REMHFW�SL[HO�E\�

SL[HO� DQG� DOVR� H[WUDFWV� HDFK� REMHFW� VHSDUDWHO\� IURP� LWV� EDFNJURXQG�� 7KH� )LQDO� 2XWSXW�

/D\HU� ������ SURGXFHV� WKH� SUHGLFWHG� &RYLG���� ,PDJH� IURP� WKH� &KHVW� ;�5D\� ,PDJH�� 7KH�

DOJRULWKP�UXQV�DW��ISV�VSHHG��IXUWKHU�WKH�$FFXUDF\�LV�LPSURYHG�ZLWK�0RGLILHG�0DVN�5�

&11����

>����@�5HIHUULQJ�WR�)LJXUH����LOOXVWUDWHV�'DWD�)ORZ�LQ�0RGLILHG�0DVN�5&11�XVHG�LQ�WKH�

PDLQ� HPERGLPHQW� RI� WKH� GLVFORVXUH� WR� LPSURYH� WKH� &ODVVLILFDWLRQ� $FFXUDF\� RI� WKH�

SUHVHQW� LQYHQWLRQ�� 7KH� 0RGLILHG� 0DVN� 5�&11� PRGHO� LJQRUHG� WKH� GHIDXOW� GDWDVHW�

ERXQGLQJ� ER[HV� DQG� JHQHUDWHG� DV� UHTXLUHG�� 2SWLPL]HG� K\SHUSDUDPHWHUV� IRU� GHWHFWLQJ�

OXQJ� GLVHDVH� LQ� LPDJHV�� DSSURSULDWHO\� UHGXFHG� DQFKRU� VL]HV�� LQFUHDVHG� PD[LPXP�

SUHGLFWHG� REMHFW� FRXQW� LQ� DQ� LPDJH� IRU� LPSURYHG� DFFXUDF\�� 7KLV� OD\HU� FRPPXQLFDWHV�

FODVVLILFDWLRQ�LQIRUPDWLRQ�WR�WKH�+405&11�PRGHO
V�ILQDO�OD\HU���

>����@� 7KH� FRPSXWDWLRQ� RI� $FFXUDF\�� SUHFLVLRQ� DQG� )�� VFRUH� LV� GRQH� XVLQJ� WKH�

IRUPXODWLRQV�� 7KH�+405&11�PRGHO� FRPSXWHV� WKH� DFFXUDF\�� SUHFLVLRQ� DQG� )�� VFRUH�

IRU�DOO�WKUHH�FODVVHV�RI�WKH�GDWDVHWV��&29,'�����3QHXPRQLD��DQG�1RUPDO��LQGLYLGXDOO\��

7KH�SURSRVHG�PRGHO�SURYLGHV� WKH� DFFXUDF\�RI��������RQ�FDVHV� IURP� WKH� ILUVW� GDWDVHW��

������RQ�FDVHV�IURP�WKH�VHFRQG�GDWDVHW��DQG��������RQ�FDVHV�IURP�WKH�WKLUG�GDWDVHW��7KH�

H[SHULPHQWV� ZHUH� SHUIRUPHG� RQ� WKH� SURSRVHG� +405&11� PRGHO� XVLQJ� &29,'� ���

SDWLHQW¶V�GDWD�VHW��7KH�IUDPHZRUN�LV�HYDOXDWHG�ZLWK�&11�DQG�OHDUQLQJ�PRGHO�DOJRULWKP��
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$FFRUGLQJ� WR� WKH� UHVXOWV�SUHVHQWHG� LQ� WKH�EHORZ�7DEOH���� LW� FDQ�EH� FRQFOXGHG� WKDW� WKH�

SHUIRUPDQFH�RI�WKH�SURSRVHG�PRGHO�LV�EHWWHU�WKDQ�WKH�RWKHU�DOJRULWKPV���
7$%/(���
�
&RPSDULVRQ�RI�3HUIRUPDQFH�$FFXUDF\�RI�+405&11�0RGHO�ZLWK�RWKHU�0RGHOV���
�

0RGHO� &11�0RGHO� /HDUQLQJ�0RGHO� +405&11�0RGHO�
�3UHVHQW�,QYHQWLRQ��

'DWDVHW���������5HFRUGV�� ������

$FFXUDF\�

������

$FFXUDF\�

������

$FFXUDF\�

'DWDVHW���������5HFRUGV�� ������

$FFXUDF\�

������

$FFXUDF\�

������

$FFXUDF\�

'DWDVHW���������5HFRUGV��� ������

$FFXUDF\�

������

$FFXUDF\�

������

$FFXUDF\�

���

>����@�5HIHUULQJ�WR�)LJXUH����WKH�4XDQWXP�&RQYROXWLRQDO�/D\HU��������WDNHV����
��
���

LPDJH� GDWD� DQG� FRQYHUWV� LW� WR� LPDJH� GDWD� ZLWK� D� GLPHQVLRQ� RI� ���
��
���� LW� GHILQHV�

4XDQWXP�/D\HUV� ������� WKH� TXDQWXP�FLUFXLW� LV� FRQVWUXFWHG� XVLQJ� ����� VKRWV� DQG� IRXU�

ZLUHV��$�TXDQWXP�NHUQHO�ZLWK�D�VL]H�RI��
��LV�XVHG��DQG�D�IRXU�GLPHQVLRQDO���'��RXWSXW�

LV� REWDLQHG� ������� LPDJH� LV� SURFHVVHG� XVLQJ� ��&KDQQHOV� IXUWKHU� E\� FRQYROYLQJ� �������

)URP� WKH� GDWDVHW� LPDJHV�� WUDLQLQJ� LV� SURFHVVHG� ������ DQG� 7HVWLQJ� LV� DOVR� SURFHVVHG�

������� � 5HIHUULQJ� WR� )LJXUH� ��� WKH� 4XDQWXP� &RQYROXWLRQDO� /D\HU�������� UHFHLYHV�

���
��
��� LPDJH�GDWD�DQG�FRQYHUWV� LW� WR� LPDJH�GDWD�ZLWK� D�GLPHQVLRQ� RI� ��
�
����� LW�

GHILQHV�4XDQWXP�/D\HUV��������WKH�TXDQWXP�FLUFXLW�LV�FRQVWUXFWHG�XVLQJ������VKRWV�DQG�

IRXU�ZLUHV��$�TXDQWXP�NHUQHO�ZLWK�D�VL]H�RI��
��LV�XVHG��DQG�D�IRXU�GLPHQVLRQDO� ��'��

RXWSXW� ������LV�REWDLQHG�� LPDJH� LV�SURFHVVHG�XVLQJ����&KDQQHOV�E\�FRQYROXWLRQ��������

)URP� WKH� GDWDVHW� LPDJHV�� WUDLQLQJ� LV� SURFHVVHG� ������ DQG� 7HVWLQJ� LV� DOVR� SURFHVVHG�

������� � � 5HIHUULQJ� WR� )LJXUH� ��� WKH� 4XDQWXP� &RQYROXWLRQDO� /D\HU�������� UHFHLYHV�

��
�
���� LPDJH� GDWD� DQG� FRQYHUWV� LW� WR� LPDJH� GDWD�ZLWK� D� GLPHQVLRQ� RI� ��
�
����� LW�

GHILQHV�4XDQWXP�/D\HUV��������DQG�WKH�TXDQWXP�FLUFXLW�LV�FRQVWUXFWHG�XVLQJ������VKRWV�

DQG� IRXU�ZLUHV��$�TXDQWXP�NHUQHO�ZLWK�D� VL]H�RI��
�� LV�XVHG�� DQG�D� IRXU�GLPHQVLRQDO�

��'��RXWSXW�������LV�REWDLQHG��LPDJH�LV�SURFHVVHG�XVLQJ����&KDQQHOV�XVLQJ�FRQYROXWLRQ�

������� )URP� WKH� GDWDVHW� LPDJHV�� WUDLQLQJ� LV� SURFHVVHG� ������ DQG� 7HVWLQJ� LV� DOVR�
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SURFHVVHG��������5HIHUULQJ�WR�)LJXUH����WKH�4XDQWXP�&RQYROXWLRQDO�/D\HU��������WDNHV�

��
�
���� LPDJH�GDWD�DQG�FRQYHUWV� LW� WR� LPDJH�GDWD�ZLWK� D�GLPHQVLRQ� RI� ��
�
������ LW�

GHILQHV�4XDQWXP�/D\HUV��������WKH�TXDQWXP�FLUFXLW�LV�FRQVWUXFWHG�XVLQJ������VKRWV�DQG�

IRXU�ZLUHV��$�TXDQWXP�NHUQHO�ZLWK�D�VL]H�RI��
��LV�XVHG��DQG�D�IRXU�GLPHQVLRQDO� ��'��

RXWSXW� ������ LV� REWDLQHG�� LPDJH� LV� SURFHVVHG� XVLQJ� ����&KDQQHOV� XVLQJ� FRQYROXWLRQ�

������� )URP� WKH� GDWDVHW� LPDJHV�� WUDLQLQJ� LV� SURFHVVHG� ������ DQG� 7HVWLQJ� DOVR� LV�

SURFHVVHG��������

>����@�5HIHUULQJ� WR�)LJXUH���� LOOXVWUDWHV�'DWD�)ORZ�LQ�0RGLILHG�0DVN�5�&11�XVHG�LQ�

WKH�PDLQ�HPERGLPHQW�RI�WKH�GLVFORVXUH�IRU�SUHGLFWLQJ�&RYLG����V\PSWRPV�DQG�LPSURYHV�

WKH�&ODVVLILFDWLRQ�$FFXUDF\� LQ�SUHGLFWLRQ� RI� WKH�SUHVHQW� LQYHQWLRQ� DQG� WKH� VWHSV� LQ� LWV�

GDWD�IORZ�DUH�FRPSULVLQJ�RI�6WDUW��������,QSXW�,PDJH��������,GHQWLI\�DQG�JHQHUDWH�REMHFW�

SURSRVDO� ������� 'HWHFWLRQ� RI�0DVN� +HDG� ������� )HDWXUH� 3\UDPLG� 1HWZRUN� ZLWK� 52,�

0DSSLQJ� �������52,�$OLJQHG�E\�&KDQQHOV� DQG�3RRO�5HVROXWLRQ� �������3DGGLQJ� �������

%LQDU\�0DVN��������&ODVVLILFDWLRQ�������DQG�6WRS��������7KLV�GDWD�IORZ�LV�IRU�LPSURYLQJ�

WKH� FODVVLILFDWLRQ� DFFXUDF\� RI� WKH� SUHVHQW� LQYHQWLRQ�� ,GHQWLI\� DQG� JHQHUDWH� REMHFW�

SURSRVDO� ������ LQ� WKH� ,QSXW� ,PDJH� ������ DIWHU� VWDUWLQJ� ������ FODVVLILFDWLRQ�� 7KH�0DVN�

+HDG�������LV�GHWHFWHG�DIWHU�LGHQWLI\LQJ�WKH�REMHFW��7KH�)HDWXUH�3\UDPLG�1HWZRUN�ZLWK�

52,�0DSSLQJ�������LV�FUHDWHG��7KH�5HJLRQ�RI�,QWHUHVW��52,��$OLJQHG�E\�&KDQQHOV�DQG�

3RRO�5HVROXWLRQ��������7KH�SDGGLQJ�������LV�SHUIRUPHG�WR�JHQHUDWH�%LQDU\�0DVN�������

IRU� &ODVVLILFDWLRQ� ������� 5HIHUULQJ� WR� )LJXUH� ��� LOOXVWUDWHV� WKH� 3UHGLFWHG� &RYLG����

6\PSWRP� ZLWK� +\EULG� 4XDQWXP� 0DVN� 5�&11� 0RGHO�� 7KHVH� RXW� RI� WKH� SUHVHQW�

LQYHQWLRQ�FDQ�EH�XQGHUVWRRG�ZLWK� WKHVH�YLVXDOL]HG� LPDJHV� VKRZQ� LQ� WKH�)LJXUH����7KH�

SUHVHQW�LQYHQWLRQ�GLVFORVHG�KHUHLQ�RXWSHUIRUPHG�RWKHU�PRGHOV�ZLWK�DQ�DFFXUDF\�RI������

��RQ�&29,'����&KHVW�;�UD\�'DWDVHW��������RQ�1RUPDO�&KHVW�;�UD\�'DWDVHW��DQG������

�RQ�3QHXPRQLD�&KHVW�;�UD\�'DWDVHW��:LWK�UHJDUG�WR�WKH�DFFXUDF\��DQG�FRVW�WKH�SUHVHQW�

LQYHQWLRQ�+405&11�PRGHO�H[FHOHG�RWKHU�PRGHOV���������������

>����@� 6HYHUDO� VSHFLILF� GHWDLOV� DUH� VHW� RXW� LQ� WKH� IROORZLQJ� H[HPSODU\� H[SODQDWLRQ� LQ�

RUGHU� WR� SURYLGH� D�PRUH� GHWDLOHG� XQGHUVWDQGLQJ� RI� HPERGLPHQWV� RI� WKH� LQYHQWLRQ��$Q�

DUWLVDQ�RI�RUGLQDU\�VNLOO��RQ�WKH�RWKHU�KDQG��PLJKW�QRWLFH�WKDW�WKH�H[LVWLQJ�LQQRYDWLRQ�FDQ�

EH�SUDFWLFHG�ZLWKRXW�LQWHJUDWLQJ�DQ\�RI�WKH�VSHFLILF�LQIRUPDWLRQ�PHQWLRQHG�KHUHLQ��7KH�

PDLQ�HPERGLPHQWV�RI�WKH�SUHVHQW�GLVFORVXUH�DUH�FRQVLGHUHG�ZLWK�WKH�+405&11�PRGHO�

IRU�SUHGLFWLQJ� WKH�&RYLG����V\PSWRPV�IURP�WKH�&KHVW�;�5D\�,PDJHV��7KH�VXEVHTXHQW�
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GHVFULSWLRQ�JLYHV� WKH�GHWDLOV�DERXW� WKH�DFFXUDF\� LPSURYHPHQW�ZLWK� WKH�PRGLILHG�0DVN�

5�&11��7R�SUHGLFW�WKH�&RYLG����6\PSWRPV�IURP�WKH�&KHVW�;�5D\��WKH�PHWKRG�DQG�WKH�

ZD\�RI�WKH�SUHVHQW�HPERGLPHQW�LV�SURYLGHG�LQ�WKH�IROORZLQJ�OD\RXW�DQG�LW�VKDOO�QRW�OLPLW�

WKH�VFRSH�RI�WKH�SUHVHQW�GLVFORVXUH��7KH�SUHVHQW�LQYHQWLRQ�LV�GHVFULEHG�ZLWK�WKH�OLPLWHG�

QXPEHU�RI�WKH�HPERGLPHQWV�DQG�DFFRUGLQJO\��WKH�SUHVHQW�GLVFORVXUH�VKRXOG�EH�OLPLWHG�WR�

WKH�FODLPV�VSHFLILHG�LQ�WKH�FODLPV�RI�WKH�LQYHQWLRQ�������
�
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)LJXUH����'DWD�)ORZ�LQ�+\EULG�4XDQWXP�0DVN�5�&11�0RGHO��
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)LJXUH����)UDPHZRUN�IRU�4XDQWXP�&RQYROXWLRQDO�/D\HU����

�

)LJXUH����)UDPHZRUN�IRU�4XDQWXP�&RQYROXWLRQDO�/D\HU����
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)LJXUH����)UDPHZRUN�IRU�4XDQWXP�&RQYROXWLRQDO�/D\HU����

�

)LJXUH����)UDPHZRUN�IRU�4XDQWXP�&RQYROXWLRQDO�/D\HU����
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)LJXUH����'DWD�)ORZ�LQ�0RGLILHG�0DVN�5�&11��

�

)LJXUH����3UHGLFWHG�&RYLG����6\PSWRP�ZLWK�+\EULG�4XDQWXP�0DVN�5�&11�0RGHO�
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)LJXUH����4XELWV�5RWDWLRQV�ZLWK�UHVSHFW�WR�;��<�DQG�=�D[HV�

�


