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0HFKDQLFV�RI�0DWHULDO

��� 6,03/(�675(66(6�$1'�675$,16 �0DUNV��� �

6U�
1R

4XHVWLRQ�1XPHULFDO
0DUN <HDU

'LIIFXOW\
/HYHO

��

$�VWHHO�EDU�LV�FHQWUDOO\�HQFORVHG�LQ�DQ�DOXPLQXP�WXEH�DQG�LV�FRPSUHVVHG�
EHWZHHQ�WZR�ULJLG�SDUDOOHO�SDODWHV�DW�WKH�HQGV�E\�D�IRUFH�RI�����.1��7KH�
GLDPHWHU�RI�VWHHO�EDU�LV����PP�DQG�WKH�LQQHU�DQG�RXWHU�GLDPHWHU�RI�WKH�
DOXPLQXP�WXEHV�DUH����PP�DQG�����PP�UHVSHFWLYHO\��7KH�OHQJWK�RI�EDU�DQG�
WKH�WXEH�LV�����P��'HWHUPLQH�WKH�VWUHVVHV�LQGXFHG�LQ�WKH�VWHHO�EDU�DOXPLQXP�
WXEH��7DNH��(�IRU�VWHHO� �� ��(�IRU�$OXPLQXP�
 �

�� 0D\����� '

��

'HWHUPLQH�WKH�WRWDO�H[WHQVLRQ�RI�EDU�ORDGHG�DV�VKRZQ�LQ�ILJ��,�����7DNH�(�
 ����*SD

�� 0D\����� &

��
'HULYH�WKH�UHODWLRQVKLS� :KHUH��( 0RGXOXV�RI�(ODVWLFLW\��. %XON�

0RGXOXV�DQG�& �0RGXOXV�RI�ULJLGLW\
�� 'HF����� &

��

7ZR�YHUWLFDO�URGV�RQH�RI�VWHHO�DQG�RWKHU�RI�FRSSHU�DUH�ULJLGO\�IDVWHQHG�DW�
WKHLU�XSSHU�HQG�RI�KRUL]RQWDO�GLVWDQFH�DW�����PP�DV�VKRZQ�LQ�ILJXUH�,����7KH�
ORZHU�HQG�VXSSRUW�ULJLG�KRUL]RQWDO�EDU��ZKLFK�FDUULHV�D�ORDG�RI����N1��%RWK�
WKH�URGV�DUH�����P�ORQJ�DQG�KDYH�FURVV�VHFWLRQDO�DUHD�RI������ ��ZKHUH�
VKRXOG�EH�D�ORDG�RI����N1�EH�SODFHG�RQ�WKH�EDU��VVR�WKDW�LW�UHPDLQV�
KRUL]RQWDO�DIWHU�ORDGLQJ"�$OVR�ILQG�WKH�VWUHVV�LQ�WKH�HDFK�URG��7DNH�  �����
*3D�DQG�  �����*3D��1HJOHFW�EHQGLQJ�RI�FURVV�EDU��

�� 'HF����� '
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6U�1R 4XHVWLRQ�1XPHULFDO 0DUN <HDU 'LIIFXOW\
/HYHO

��

)ROORZLQJ�GDWD�UHODWH�WR�D�EDU�VXEMHFWHG�WR�D�WHQVLOH�WHVW�
'LDPHWHU�RI�WKH�EDU G� ����PP
7HQVLOH�ORDG S� ����N1
*DXJH�OHQJWK O �����PP
([WHQVLRQ�RI�WKH�EDU įO ������
&KDQJH�LQ�GLDPHWHU įG ���������PP
&DOFXODWH�
L��3RLVVRQ
V�UDWLR
LL��7KH�YDOXHV�RI�WKUHH�PRGXOLL��(��.�DQG�&�

��
'HF�����
0D\�����

&

��

$�VWHHO�URG����P�ORQJ�LV�DW�D�WHPSHUDWXUH RI����&��)LQG�WKH�IUHH�
H[SDQVLRQ�RI�WKH�OHQJWK�ZKHQ�WKH�WHPSHUDWXUH�LV�UDLVHG�WR����&��)LQG�
WHPSHUDWXUH�VWUHVV�SURGXFHG��ZKHQ�
L��7KH�H[SDQVLRQ�RI�WKH�URG�LV�SUHYHQWHG�
LL��7KH�URG�LV�SHUPLWWHG�WR�H[SDQG�E\���QXQ�
7DNH��Į� ����;� SHU��&
DQG�(   �����*1�

�� 'HF����� &

��
'HILQH�+RRN¶V�/DZ

��
'HF�����
0D\�����

$

��

$�ULJLG�PHPEHU�34�LV�KLQJHG�DW�3�DQG�LV�VXSSRUWHG�E\�VWHHO�URGV�$�DQG�%��
'LD��RI�HDFK�URG�LV����PP�DQG�D�YHUWLFDO�ORDG�RI�����N1�LV�DSSOLHG�DW�IUHH�
HQG�4�DV�VKRZQ�LQ�)LJ��,�D��$IWHU�ORDGLQJ��34�UHPDLQV�VWUDLJKW��ILQG�

VWUHVVHV�GHYHORSHG�LQ�HDFK�VWHHO�

URG"

��
0D\�
����

'

��

$�FLUFXODU�VWHHO�URG�$%&'�RI�GLIIHUHQW�FURVV�VHFWLRQV�LV�ORDGHG�DV�VKRZQ�
LQ�ILJXUH��)LQG�WKH�PD[LPXP�VWUHVV�LQGXFHG�LQ�WKH�URG�DQG�LWV�WRWDO�
GHIRUPDWLRQ�

��
0D\�
����

&
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6U�1R
4XHVWLRQ�1XPHULFDO 0DUN <HDU 'LIIFXOW\

/HYHO

���

$�PHPEHU�$%&'�LV�VXEMHFWHG�WR�SRLQW�ORDGV�3���3�
��3��DQG�3��DV�VKRZQ�
LQ�)LJ�,����&DOFXODWH�WKH�IRUFH�3���QHFHVVDU\�IRU�HTXLOLEULXP�LI�3�� ���N1��
3�� �����N1�DQG�3��� �����N1��'HWHUPLQH�DOVR�WKH�QHW�FKDQJH�LQ�OHQJWK�RI�
WKH�PHPEHU�
7DNH�(� ��[����1�PP��

�� 'HF����� '

���

&DOFXODWH�WKH�PRGXOXV�RI�ULJLGLW\�DQG�EXON�PRGXOXV�RI�D�F\OLQGULFDO�EDU�RI�
GLDPHWHU����PP�DQG�RI�OHQJWK�����P�LI�WKH�ORQJLWXGLQDO�VWUDLQ�LQ�D�EDU�
GXULQJ�D�WHQVLOH�VWUHVV�LV�IRXU�WLPHV�WKH�ODWHUDO�VWUDLQ��)LQG�WKH�FKDQJH�LQ�
YROXPH��ZKHQ�WKH�EDU�LV�VXEMHFWHG�WR�D�K\GUR�VWDWLF�SUHVVXUH�RI�����
1�PP���7DNH�(� ��[ 1�PP��

�� 'HF����� '

���

)LJ����� D��VKRZV�D�VWHHO�EDU�RI�FURVV�VHFWLRQDO�DUHD�����PP��KHOG�ILUPO\�
DW�WKH�HQGV�DQG�ORDGHG�DV�VKRZQ��'HWHUPLQH�
L��5HDFWLRQV�DW�WKH�VXSSRUWV� DQG�
LL��([WHQVLRQ�DW�OHIW�SRUWLRQ�$*�������������7DNH��(� ����*3D��

�� 0D\� ���� '

���
:KDW�GR�\RX�PHDQ�E\�WKHUPDO�VWUHVVHV�DQG�VWUDLQV"�6WDWH�UHTXLUHG�
H[SUHVVLRQ�

�� 0D\� ���� %

��� 'HULYH�WKH�UHODWLRQ�EHWZHHQ�<RXQJ
V�PRGXOXV�DQG�PRGXOXV�RI�ULJLGLW\� �� 'HF����� &

���

$�VWHHO�EDU�LV�FHQWUDOO\�HQFORVHG�LQ�D�EUDVV�WXEH�DQG�LV�ULJLGO\�KHOG�DW�LWV�
HQGV��7KH�GLDPHWHU�RI�WKH�VWHHO�EDU�LV����PP�DQG�WKH�LQQHU�DQG RXWHU�
GLDPHWHUV RI WKH�EUDVV�WXEH�DUH��� PP DQG����PP�UHVSHFWLYHO\��7KH�OHQJWK�
RI�WKH�EDU�DQG�WKH�WXEH�LV���P� ,I�D�WHQVLOH�ORDG�RI�����N1�LV�DSSOLHG�DW WKH�
HQGV��GHWHUPLQH�WKH�ORDG�VKDUHG�E\�WKH�EDU�DQG�WKH�WXEH��$OVR FDOFXODWH�WKH�
H[WHQVLRQ�RI�WKH�EDU�DQG�WKH�WXEH�7DNH��(�IRU�VWHHO� �����*3D��(�IRU�EUDVV�
 �����*3D�

�� 'HF����� '

���

7ZR�YHUWLFDO�URGV��RQH�VWHHO�DQG�RWKHU�RI�EURQ]H�DUH�ULJLGO\�IDVWHQHG�DW�
XSSHU�HQGV�DW�D�KRUL]RQWDO�GLVWDQFH�RI�����PP�DSDUW��(DFK�URG�LV���P�ORQJ�
DQG����PP�LQ GLDPHWHU��$�KRUL]RQWDO�FURVVSLHFH�FRQQHFWV�WKH�ORZHU�HQGV�
RI�WKH�EDU��:KHUH�VKRXOG�EH�D�ORDG�RI�����N1�EH�SODFHG�RQ�WKH�FURVV�SLHFH�
VR�WKDW�LW�UHPDLQV�KRUL]RQWDO�DIWHU�EHLQJ�ORDGHG�"�'HWHUPLQH�WKH�VWUHVVHV�LQ�
HDFK�URG�
(V� �����*1� (E� �������*1� ��

�� 0D\� ���� '

���

&DOFXODWH�WKH�PRGXOXV�RI�ULJLGLW\�DQG�EXON�PRGXOXV�RI�D�F\OLQGULFDO�EDU�RI�
GLDPHWHU����PP�DQG�RI�OHQJWK�����P��LI�WKH�ORQJLWXGLQDO�VWUDLQ�LQ�EDU�
GXULQJ�WHQVLOH�WHVWLV�IRXU�WLPHV�WKH�ODWHUDO�VWUDLQ��)LQG�WKH�FKDQJH�LQ�
YROXPH
��ZKHQ�EDU�LV�VXEMHFWHG�WR��K\GURVWDWLF�SUHVVXUH�RI�����N1� �
7DNH�(� ���[�����1� �

�� 0D\� ���� &

���
'HULYH�DQ�H[SUHVVLRQ�IRU�WRWDO�HORQJDWLRQ�RI�D�EDU�GXH�LWV�RZQ�ZHLJKW��
ZKHQ�EDU�LV�IL[HG�DW�LWV�XSSHU�HQG�DQG�KDQJLQJ�IUHHO\�DW�ORZHU�HQG� ��

'HF�����
&
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6U�1R
4XHVWLRQ�1XPHULFDO

0DUNV <HDU
'LIIFXOW\
/HYHO

���

$�EDU�RI����PP�GLDPHWHU�LV�WHVWHG�LQ�WHQVLRQ��,W�LV�REVHUYHG�WKDW�ZKHQ�D�
ORDG�RI������N1�LV�DSSOLHG��WKH�H[WHQVLRQ�PHDVXUHG�RYHU�WKH�JDXJH�OHQJWK�
RI�����PP�LV������PP�DQG�FRQWUDFWLRQ�LQ�GLDPHWHU�LV��������PP��)LQG�
3RLVVRQ
V�UDWLR�DQG�(ODVWLF�FRQVWDQWV�(��.��*�

��
'HF�����

&

���

$�ULJLG�SODWIRUP�KDYLQJ�QHJOLJLEOH�PDVV�UHVW�RQ�DOXPLQXP�EDU�DV�VKRZQ�LQ�
)LJ��7KH�DOXPLQXP�EDU�LV�����PP�ORQJ�DQG������PP��LQ�DUHD��7KH�VWHHO�
EDUV�DUH ������PP�ORQJ�KDYLQJ������PP���)LQG�WKH�VWUHVVHV�LQ�DOXPLQXP�
DQG�VWHHO�EDU�DIWHU�D�ORDG�RI����N1�LV�DSSOLHG��7DNH�(VW� �����*3D��($O� �
���*3D

��
0D\�����
�1HZ�

'

���
$�VWHHO�EDU����PP�LQ�GLDPHWHU���P�ORQJ�LV�KHDWHG�WKURXJK����&�ZLWK�LWV�
HQG�FODPSHG�EHIRUH KHDWLQJ��&DOFXODWH�WKUXVW�H[HUWHG�E\�EDU�RQ�FODPSV�LI�
�L��FODPS�GR�QRW�\LHOG��LL��FODPSV�\LHOG�E\�����PP�

��
0D\�����
�1HZ�

&

���

$�PHWDOOLF�EDU�����PP�î�����PP�î����PP�LV�VXEMHFWHG�WR�H[WHUQDO�IRUFHV�
DV�VKRZQ�LQ�ILJXUH����E�� 'HWHUPLQH�FKDQJH�LQ�YROXPH�RI�WKH�EORFN��7DNH�
(� ���î�����1�PP��DQG�3RLVVRQ¶V�UDWLR� ������

�� 0D\����� &

���

$�UHLQIRUFHG�FRQFUHWH�FROXPQ�RI����FP�GLDPHWHU�VXSSRUWV�D�ORDG�RI�����
N1�D[LDOO\��7KH�UHLQIRUFHPHQW�FRQVLVWV�RI���VWHHO�URGV�HDFK�RI���FP�
GLDPHWHU��)LQG�KRZ�PXFK�ORDG�LV�FDUULHG�E\�WKH�URGV�DQG FRQFUHWH�LI�WKH�
<RXQJV�PRGXOXV�RI�VWHHO�LV����WLPHV�WKDW�RI��FRQFUHWH��,I�VWUHVV�LQ�FRQFUHWH�
VKRXOG�QRW�H[FHHG���1�PP���ILQG�WKH�QXPEHU�RI�VWHHO�URGV�UHTXLUHG�IRU�
UHLQIRUFHPHQW�VR�WKDW�WKH�FROXPQ�FDQ�VXSSRUW�D�ORDG�RI�����N1�

�� 'HF����� '

���

$W�D�SRLQW�ZLWKLQ�WKH�PDWHULDO��WKH�PLQLPXP�DQG�PD[LPXP�VWUHVVHV�DUH����
01�P��DQG����01�P��UHVSHFWLYHO\�ERWK�WHQVLOH��GHWHUPLQH�WKH�VKHDULQJ�
VWUHVV�RQ�WKH�SODQH�SDVVLQJ�WKURXJK�WKH�SRLQW�DQG�PDNLQJ�DQ�DQJOH�RI�WDQ±
������ZLWK�WKH�SODQH�RQ�ZKLFK�WKH�PD[LPXP�VWUHVV�DFWV�

�� 'HF����� '

���
'UDZ�WKH�VWUHVV�VWUDLQ�GLDJUDP�IRU�FRPPRQ�PLOG�VWHHO�DQG�VKRZ�WKH�
VLJQLILFDQW�SRLQWV�RQ�LW�

�� 'HF����� %

���

7ZR�YHUWLFDO�URGV��RQH�RI�VWHHO�	�WKH�RWKHU�RI�FRSSHU�DUH�ULJLGO\�IL[HG�DW�
WRS�	�D����FP�DSDUW��7KH�GLDDPHWHU�	�WKH OHQJWK�RI�HDFK�URG�DUH��P�	�
�FP�UHVSHFWLYHO\��$�FURVV�EDU�IL[HG�WR�WKH�URGV�DW�WKH�ORZHU�HQGV�FDUULHV�D�
ORDG�RI��N1�VXFK�WKDW�WKH�FURVV�EDU�UHPDLQV�KRUL]RQWDO�HYHQ�DIWHU�ORDGLQJ��
'HWHUPLQH�WKH�VWUHVV�LQ�HDFK�URG�	�WKH�SRVLWLRQ�RI�WKH�ORDG�RQ�WKH�FURVV�
EDU�
7DNH�(�IRU�6WHHO� ����*3D�	�(�IRU�&RSSHU� ����*3D��

��
$SU�����
�&*3$� '
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6U�
1R

4XHVWLRQ�1XPHULFDO 0DUN <HDU 'LIIFXOW\
/HYHO

���

$�EDU�RI�VWHHO�KDV�FURVV�VHFWLRQ����PP�î����PP�DQG�LV�����PP�ORQJ��,W�LV�
VXEMHFWHG�WR�D[LDO�FRPSUHVVLYH�IRUFH�RI�����N1��)LQG
L��&KDQJH�LQ�OHQJWK
LL��&KDQJH�LQ�YROXPH
LLL��,I�ODWHUDO�VWUDLQ�LV�SUHYHQWHG�E\�DSSO\LQJ�HTXDO�VWUHVVHV�LQ�RWKHU�WZR�
GLUHFWLRQV��ILQG�FKDQJH�LQ�OHQJWK��7DNH�3RLVVRQ¶V�UDWLR� �����DQG�(� �����*3D

�� 'HF�
����
�&%&6�

&

���

$�VWHHO�ZLUH���P�ORQJ�DQG���PP�LQ�GLDPHWHU�LV�H[WHQGHG�E\������PP�ZKHQ�D�
ZHLJKW LV� VXVSHQGHG� IURP� LW�� ,I� WKH� VDPH�ZHLJKW� LV� VXVSHQGHG� IURP� D� EUDVV�
ZLUH�����P ORQJ�DQG���PP�LQ�GLDPHWHU��LW�LV�H[WHQGHG�E\������PP��'HWHUPLQH�
<RXQJ¶V�PRGXOXV RI�EUDVV�LI�WKDW�RI�VWHHO�LV�����*3D

�� 0D\ �
����

�&*3$�
&

���

([SODLQ�WKH�WHUPV�µ)DFWRU\�RI�6DIHW\¶�DQG�µ:RUNLQJ�6WUHVV¶ �� 0D\ �
����
�&*3$�

$

���

$�FRPSRXQG�WXEH�FRQVLVWV�RI�D�VWHHO�WXEH�ZLWK�����PP�DQG�����PP�LQWHUQDO
DQG�H[WHUQDO�GLDPHWHUV�UHVSHFWLYHO\�VXUURXQGHG�E\�D����PP�WKLFN�EUDVV
WXEH�ZLWK�����PP�RXWHU�GLDPHWHU��7KH�FRPSRXQG�WXEH�LV�����PP�ORQJ�DQG
FDUULHV�DQ�D[LDO�FRPSUHVVLYH�ORDG�RI�����N1��&DOFXODWH�WKH�VWUHVV�DQG�WKH
ORDG�LQ�HDFK�PDWHULDO�DQG�FRPSUHVVLRQ�RI�WKH�FRPSRXQG�WXEH��7DNH�(�IRU
VWHHO� �����*3D�DQG�(�IRU�EUDVV� �����*3D�

�� 1RY�
����
�&%&6�

&

���

$�VWHHO� URG�$%&'�KDV�SDUW�$%�ZLWK�GLDPHWHU����PP�DQG����FP� ORQJ��SDUW�
%&�ZLWK�GLDPHWHU����PP�DQG�SDUW�&'�ZLWK�GLDPHWHU����PP�DQG����FP�ORQJ��
7KH�URG�LV�VXEMHFWHG�WR�DQ�D[LDO�SXOO��,I�WKH�PD[LPXP�VWUHVV�LQGXFHG�LQ�WKH�URG�
LV�����03D�DQG�WKH�WRWDO�H[WHQVLRQ�RI�WKH�URG�LV�����PP��GHWHUPLQH�WKH�OHQJWK�
RI�SDUW�%&��7DNH�(� �����*3D�

�� 1RY�
����

�&%&6� '

��� 'HULYH�WKH�UHODWLRQ�EHWZHHQ�<RXQJ¶V�0RGXOXV�DQG�0RGXOXV�RI�ULJLGLW\� ��
1RY�
����

�&%&6�
&
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���675$,1�(1(5*<�$1'�,03$&7�/2$'��0DUNV���

6U�1R
4XHVWLRQ�1XPHULFDO

0DUNV <HDU
'LIIFXOW\
/HYHO

��

$Q�XQNQRZQ�ZHLJKW�IDOOV�WKURXJK����PP�RQ�D�FROODU�ULJLGO\�DWWDFKHG�WR��
WKH�ORZHU�HQG�RI�D�YHUWLFDO�EDU���P�ORQJ�DQG����� LQ�VHFWLRQ��,I�WKH�
PD[LPXP�LQVWDQWDQHRXV�H[WHQVLRQ�LV�NQRZQ�WR�EH���PP��ZKDW DUH�WKH�
FRUUHVSRQGLQJ�VWUHVV�DQG�WKH�YDOXH�RI�XQNQRZQ�ZHLJKW"�7DNH�(� �����*3D�

��
0D\�
����

'

��

$Q�XQNQRZQ�ZHLJKW�IDOOV�WKURXJK����PP�RQ�D�FROODU�ULJLGO\�DWWDFKHG�WR�WKH�
ORZHU�HQG�RI�D�YHUWLFDO�EDU���P�ORQJ�DQG����� LQ�VHFWLRQV��,I�WKH�
PD[LPXP LQVWDQWDQHRXV�H[WHQVLRQ�LV�NQRZQ�WR�EH���PP��:KDW�LV�
FRUUHVSRQGLQJ�VWUHVV DQG�WKH�YDOXH�RI�XQNQRZQ�ZHLJKW"�7DNH�(� �����
*SD�

��
'HF�
����

'

��

$�FUDQH�FKDLQ�ZKRVH�VHFWLRQDO�DUHD�LV������ FDUULHV�D�ORDG�RI����N1��$V�
LW�LV�EHLQJ�ORZHUHG�DW�D�XQLIRUP�UDWH�RI����P�SHU�PLQXWH��WKH�FKDLQ�JHWV�
MDPPHG�VXGGHQO\��DW�ZKLFK�WLPH�WKH�OHQJWK�RI�WKH�FKDLQ�XQZRXQG�LV����P��
(VWLPDWH�WKH�VWUHVV�LQGXFHG�LQ�WKH�FKDLQ�GXH�WR�VXGGHQ�VWRSSDJH��1HJOHFW�
ZHLJKW�RI�FKDLQ�������7DNH�(� �����[�� 1� �

��
0D\�
����

&

��

$�FDJH�ZHLJKLQJ����N1�LV�DWWDFKHG�WR�WKH�HQG�RI�D�VWHHO�ZLUH�URSH��,W�LV�
ORZHUHG�GRZQ�D�PLQH�VKDIW�ZLWK�D�FRQVWDQW�YHORFLW\�RI���P�V��:KDW�LV�WKH�
PD[LPXP�VWUHVV�SURGXFHG�LQ�WKH�URSH�ZKHQ�LWV�VXSSRUWLQJ�GUXP�LV�
VXGGHQO\�MDPPHG"�WKH�IUHH�OHQJWK�RI�URSH�DW�WKH�PRPHQW�RI�MDPPLQJ�LV����
P��DQG�LWV�QHW�FURVV�VHFWLRQDO�DUHD���� � 7DNH�(� ���[� 1 �
7KH�VHOI�ZHLJKW�RI�WKH�ZLUH�URSH�PD\�EH�QHJOHFWHG�

��
'HF�
����

'

��
$�OLIW�ZHLJKLQJ���N1�LV�WR�IXQFWLRQ�DW�VSHHG�RI�����P�V��/HQJWK�RI�URSH�
FRQQHFWLQJ�OLIW�LV����P��,I�ILHOG�VWUHVV�IRU�URSH�PDWHULDO�LV�����03D��)LQG�
VXLWDEOH�GLDPHWHU�RI�URSH�DVVXPLQJ�IDFWRU�LV�VDIHW\�DV����7DNH�(� ����*3D��

��
0D\�
����

&

��

$�WHQVLRQ�EDU���P�ORQJ�LV�PDGH�XS�RI�WZR�SDUWV����P�RI�LWV�OHQJWK KDV�FURVV�
VHFWLRQDO�DUHD�RI����FP��ZKLOH�WKH�UHPDLQLQJ���P�KDV�FURVV�VHFWLRQDO�DUHD�
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��

1RY�
����

�&%&6�

'
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6U�
1R

4XHVWLRQ�1XPHULFDO 0DUN <HDU
'LIIFXOW\
/HYHO

��

'HWHUPLQH�WKH�WRWDO�DQJOH�RI�WZLVW�IRU�WKH�VWHSSHG�VKDIW�DV�VKRZQ�LQ
ILJ���������7DNH�* �[O���1� �

��
0D\�
����

&

��

'HILQH�WKH�WHUP��
���7RUVLRQ
���7RUVLRQDO�ULJLGLW\�DQG�SURYH�WKDW�WKH�WRUTXH�WUDQVPLWWHG�E\�D�VROLG�ZKHQ�
VXEMHFWHG�WR�WRUVLRQ�LV�JLYHQ�E\

Ĳ��

ZKHUH��
'� �'LDPHWHU�RI�VROLG�VKDIW
W� �0D[��VKHDU�VWUHVV�

��
'HF�
����

'

��

$�KROORZ�VKDIW�LV�WR�WUDQVPLW�����N:�DW����USP��,I�WKH�VKHDU�VWUHVV�LV�QRW�WR�
H[FHHG����01� DQG�LQWHUQDO�GLDPHWHU�LV�����RI�WKH�H[WHUQDO�GLDPHWHU��ILQG�
WKH�H[WHUQDO�DQG�LQWHUQDO�GLDPHWHUV�DVVXPLQJ�WKDW�WKH�PD[LPXP�WRUTXH�LV�
����WLPHV�WKH�PHDQ�

��
0D\�
����

'

��
'HULYH�DQ�H[SUHVVLRQ�IRU�WRUTXH�WUDQVPLWWHG�E\�D�KROORZ�FLUFXODU�VKDIW�

��
0D\�
����

&

��

$�FLUFXODU�VKDIW�$%&�KDV�SDUW�$%��P�ORQJ�ZLWK�D�GLDPHWHU�RI���PP�DQG�
3DUW�%&��P�ORQJ�ZLWK��D�GLDPHWHU�RI���PP�7KH�VKDIW�LV�IL[HG�DW�WKH�HQG�$�
DQG�D�WRUTXH�RI�����1�P�DFWV�DW�WKH�IUHH�HQG�&��'HWHUPLQH�WKH�WRWDO�DQJOH�RI�
WZLVW�IRU�WKH�VWHSSHG�VKDIW��LI�PRGXOXV�RI�ULJLGLW\�IRU�LWV�PDWHULDO�LV����*3D�

��
0D\�
����

&

��
6WDWH�WKH�DVVXPSWLRQV�PDGH�LQ�WKH�WKHRU\�RI�WRUVLRQ�RI�FLUFXODU�VKDIWV�

��
0D\�
����

$

��

$�KROORZ�FLUFXODU�VKDIW�KDV�LQQHU�DQG�RXWHU�GLDPHWHUV�RI�����PP�DQG�����
PP�UHVSHFWLYHO\��7KH�VKDIW�URWDWHV DW�����USP�DQG�WKH�PD[LPXP�WRUTXH�LV�
����WKDQ�WKH�PHDQ�WRUTXH��'HWHUPLQH�WKH�VDIH�SRZHU�WKH�VKDIW�FDQ�WUDQVPLW�
LI�SHUPLVVLEOH�VKHDU�VWUHVV�LV����03D�DQG�WKH�PD[LPXP�DQJOH�RI�WZLVW�LV����
IRU���P�OHQJWK��7DNH�PRGXOXV�RI�ULJLGLW\� ����*3D

��
'HF�
����

'

��

$�EUDVV�WXEH�RI�H[WHUQDO�GLDPHWHU����PP�DQG�LQWHUQDO�GLDPHWHU����PP�LV�
FORVHO\�ILWWHG�WR�D�VWHHO�URG�RI����PP�GLDPHWHUV�WR�IRUP�D�FRPSRVLWH�VKDIW��,I�
D�WRUTXH�RI���N1�P�LV�WR�EH�UHVLVWHG�E\�WKLV�VKDIW��)LQG�WKH�PD[LPXP�
VWUHVVHV�GHYHORSHG�LQ�HDFK�PDWHULDO�DQG�DQJOH�RI�WZLVW�LQ��P�OHQJWK�

��
0D\�
����

'

��
'HILQH�7RUVLRQDO�5LJLGLW\

��
'HF�
����

$

���

$�KROORZ�VKDIW�RI�GLDPHWHU�UDWLR�����LV�WR�WUDQVPLW�����.Z�SRZHU�DW�����
USP��7KH�PD[LPXP�WRUTXH�LV�����JUHDWHU�WKDQ�PHDQ�WRUTXH��7KH�VKHDU�
VWUHVV�LV�QRW�WR�H[FHHG�WKDQ����1�PP��DQG�WZLVW�LQ�OHQJWK�RI���P�QRW�WR�
H[FHHG�����&DOFXODWH�LWV�H[WHUQDO�DQG�LQWHUQDO�GLDPHWHU�ZKLFK�ZLOO�VDWLVI\�
ERWK�WKH�DERYH�FRQGLWLRQV��$VVXPH�PRGXOXV�RI�ULJLGLW\�DV������î�����
1�PP�

��
0D\�
����
�1HZ�

&
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6U�
1R

4XHVWLRQ�1XPHULFDO 0DUN <HDU 'LIIFXOW\
/HYHO

���

7ZR�VKDIWV�$%�DQG�%&�DUH�FRQQHFWHG�LQ�VHULHV��7KH�GLDPHWHUV�RI�$%�DQG�
%&�DUH�����PP�DQG����PP�UHVSHFWLYHO\�DQG�WKHLU�OHQJWK�DUH�����PP�DQG�
����PP�UHVSHFWLYHO\��%RWK�WKH�VKDIWV�DUH�PDGH�RI�WKH�VDPH�PDWHULDO�KDYLQJ�
PRGXOXV�RI�ULJLGLW\�DV���î�����1�PP���'HWHUPLQH���L��6KHDU�VWUHVVHV�VHW�XS�
LQ�HDFK�VKDIW�DQG�LL��7KH�WRWDO�DQJOH�RI�WZLVW�WKH�WRUTXH�DSSOLHG�DW�WKH�RQH�
HQG�LV����N1P� ��

0D\�
����

&

���
([SODLQ�SULQFLSOH�RI�VKHDU�VWUHVV�

��
0D\�
����

%

���

$�KROORZ�VKDIW�KDYLQJ�DQ�LQWHUQDO�GLDPHWHU�����RI�LWV�H[WHUQDO�GLDPHWHU�
WUDQVPLWV�����N:�DW�����USP��'HWHUPLQH�WKH�H[WHUQDO�GLDPHWHU�RI�WKH�VKDIW�
LI�WKH�VKHDU�VWUHVV�LV�QRW�H[FHHG����1�PP��DQG�WKH�WZLVW�LQ�D�OHQJWK�RI��P�
VKRXOG�QRW�H[FHHG�����GHJUHHV��$VVXPH�PD[LPXP�WRUTXH� �����PHDQ�
WRUTXH�DQG�0RGXOXV�RI�ULJLGLW\� ��î��� 1�PP�

�� 'HF����� '

���

$�FRPSRVLWH�VKDIW�FRQVLVWV�RI�D�FRSSHU�URG�RI���PP�GLDPHWHU�HQFORVHG�LQ�D�
VWHHO�WXEH�RI�H[WHUQDO�GLDPHWHU���PP�	���PP�WKLFN��7KH�VKDIW�LV�VXEMHFWHG�
WR�D�WRUTXH�RI��N1P��'HWHUPLQH�WKH�VKHDU�VWUHVV�LQGXFHG�LQ�ERWK�WKH�
PDWHULDOV�LI�PRGXOXV�RI�ULJLGLW\�RI�6WHHO�LV�WZLFH�WKDW�RI�&RSSHU�

��
$SU�����
�&*3$� '

���

$�KROORZ�VKDIW�LV�WR�WUDQVPLW�����.:�DW����USP��,I�WKH�VKHDU�VWUHVV�LV�QRW�WR�
H[FHHG����01�P� DQG� LQWHUQDO�GLDPHWHU� LV�����RI�H[WHUQDO�GLDPHWHU�� ILQG�
WKH� H[WHUQDO� DQG� LQWHUQDO� GLDPHWHUV� $VVXPH� WKDW�PD[LPXP� WRUTXH� LV� ����
WLPHV�WKH�PHDQ�WRUTXH�

��
'HF�����
�&*3$� &

���

$�VROLG�VWHHO�VKDIW�ZLWK�GLDPHWHU����PP�DQG�OHQJWK���P�LV�IL[HG�DW�ERWK�WKH�
HQGV� $�WRUTXH�RI������N1P�LV�DSSOLHG�WR�LW�DW�D�VHFWLRQ�����P�IURP�WKH�OHIW�
HQG��'HWHUPLQH WKH�VKHDU�VWUHVVHV�LQ�WKH�WZR�SRUWLRQV�DQG�WKH�DQJOH�RI�WZLVW�
ZKHUH�WKH�WRUTXH�LV DSSOLHG��7DNH�0RGXOXV�RI�ULJLGLW\� ����*3D��

��

0D\ �
����
�&*3$�

'

���

$�VKDIW�$%&�ZLWK�D�SDUW�$%�RI�DOXPLQLXP������P�ORQJ�DQG�D�SDUW�%&�RI�
EUDVV �� P� ORQJ� LV� IL[HG� DW� $�� ,W� KDV� D� XQLIRUP� GLDPHWHU� RI� ��� PP��
'HWHUPLQH�WKH PD[LPXP�VDIH�WRUTXH�WKDW�FDQ�EH�DSSOLHG�DW�WKH�IUHH�HQG�&�LI�
VKHDU� VWUHVVHV LQ� DOXPLQLXP� DQG� EUDVV� DUH� QRW� WR� H[FHHG� ���03D� DQG� ���
03D�UHVSHFWLYHO\ DQG�WKH�WRWDO�DQJOH�RI�WZLVW� LV�QRW� WR�H[FHHG���� 7DNH�*�
IRU�DOXPLQLXP� ����*3D�DQG *�IRU�EUDVV� ����*3D�

��

1RY�
����
�&%&6�

'

���

$�VKDIW�$%&�����PP�ORQJ�ZLWK����PP�H[WHUQDO�GLDPHWHU� LV�ERUHG� IRU� D�
SDUW� RI� LWV� OHQJWK� $%� WR� ���PP� LQWHUQDO� GLDPHWHU� DQG� IRU� LWV� UHPDLQLQJ�
OHQJWK�%&�WR����PP�LQWHUQDO�GLDPHWHU� ,I�VKHDU� VWUHVV� LQ�VKDIW�PDWHULDO� LV�
QRW� WR�H[FHHG����03D��GHWHUPLQH� WKH�PD[LPXP�VDIH�SRZHU� WKH�VKDIW�FDQ�
WUDQVPLW�DW�D�VSHHG�RI�����USP��,I�WKH�DQJOH�RI�WZLVW�LQ�VHFWLRQV�$%�DQG�%&�
LV�WKH�VDPH��FDOFXODWH�WKH�OHQJWKV�RI�VHFWLRQV�$%�DQG�%&�

��

1RY�
����

�&%&6�
'
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6U�
1R

4XHVWLRQ�1XPHULFDO 0DUN <HDU 'LIIFXOW\
/HYHO

��

'UDZ�6�)�'��DQG�%�0�'��IRU�WKH�EHDP�DV�VKRZQ�LQ�)LJ���,�� ����,QGLFDWH�DOO�
VLJQLILFDQW�SRLQWV�

�� 0D\����� &

��
'UDZ�6�)�'��DQG�%�0�'��IRU�D�VLPSO\�VXSSRUWHG�EHDP�RI�OHQJWK�/�FDUU\LQJ�
D�V\PPHWULFDO�8��9�/��ZLWK�LQWHQVLW\�YDU\LQJ�IURP�]HUR�DW�HDFK�VXSSRUW�XS�
WR�PD[LPXP�Z�P�DW�WKH�FHQWUH��

�� 0D\����� '

��

'HILQH�VKHDU�IRUFH�DQG�EHQGLQJ�PRPHQW�DQG�GUDZ�WKH�VKHDU�IRUFH�DQG�
EHQGLQJ PRPHQW�GLDJUDP�IRU�WKH�EHDP�ORDGHG�DV�VKRZQ�LQ�ILJXUH��0DUN�WKH�
YDOXHV�DW�VDOLHQW�SRLQWV�DQG�GHWHUPLQH�SRVLWLRQ�RI�SRLQW�RI�FRQWUDIOH[WXUH�

�� 'HF����� '

��

$�EHDP�$%����PHWHUV�ORQJ�KDV�VXSSRUWV�DW�LWV�HQGV�$�DQG�%��,W�FDUULHV�D�
SRLQW�ORDG�RI���N1�DW���PHWHUV�IURP�$�DQG�D�SRLQW�ORDG�RI���N1�DW���PHWHUV�
IURP�$�DQG�D�XQLIRUPO\�GLVWULEXWHG�ORDG�RI���N1�SHU�PHWHU�EHWZHHQ�WKH�
SRLQW�ORDGV�
'UDZ�6)�DQG�%0�GLDJUDPV�IRU�WKH�EHDP�

�� 'HF����� &

��
'HILQH����3RLQW�RI�FRQWUDIOH[WXUH��

���6)�DQG�%0�'LDJUDP
�� 'HF����� $

��
'UDZ�6�)�'��DQG�%�0�'��IRU�D�VLPSO\�VXSSRUWHG�EHDP�FDUU\LQJ�D�XGO�RI�
Z
�
SHU�XQLW�UXQ�RYHU�WKH�ZKROH�VSDQ�

�� 0D\����� &

��
$�FDQWLOHYHU�RI�OHQJWK���P�FDUULHV�D�XGH�RI���N1�P�OHQJWK�RYHU�WKH�ZKROH�
OHQJWK�DQG�SRLQW�ORDG�RI���N1�DW�WKH�IUHH�HQG��'UDZ�6�)�'��DQG�%�0�'�

�� 0D\����� &

��

)LJXUH�����VKRZV�D�EHDP����P�ORQJ�VLPSO\�VXSSRUWHG�DW�OHIW�HQG�DQG�DW���P�
IURP�WKH�ULJKW�HQG��,W�LV�ORDGHG�DV�VKRZQ�LQ�)LJ��'UDZ�VKHDU�IRUFH�DQG�
EHQGLQJ�PRPHQW�GLDJUDP�IRU�WKH�EHDP�VKRZLQJ�DOO�WKH�VDOLHQW�YDOXHV�

�� 'HF����� '
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��

'UDZ�6�)��'��DQG�%�0�'��IRU�WKH�EHDP�DV�VKRZQ�LQ�ILJ���,�� E��DQG�LQGLFDWH�
DOO�WKH�VLJQLILFDQW�YDOXHV�DW�UHVSHFWLYH�SRLQWV�RQ�WKH�EHDP�

��
0D\�
����

'

���

$�&DQWLOHYHU����P�ORQJ�LV�IL[HG�DW�WKH�OHIW�HQG��,W�FDUULHV�D�8'/�RI��N1�P�
RQ�LWV�HQWLUH�VSDQ�DORQJ�ZLWK�D�SRLQW�ORDG�RI����N1�DW�WKH�IUHH�HQG��,W�DOVR�
FDUULHV�DQ�DQWLFORFNZLVH�FRXSOH�RI����N1�P�DFWLQJ�DW�LWV�FHQWUH��'UDZ�
6�)�'��DQG�%�0�'��DQG�LQGLFDWH�DOO�WKH�LPSRUWDQW�SRLQWV�

�� 'HF����� &

���

$�VLPSO\�VXSSRUWHG�EHDP�DV�VKRZQ�LQ�ILJXUH�FDUULHV�WZR�FRQFHQWUDWHG�
ORDGV�DQG�8�'�/�'UDZ�6)'�DQG�%0'�

��
0D\�
����

&

���
([SODLQ�WKH�VLJQ�FRQYHQWLRQV�IRU�VKHDU�IRUFH�DQG�EHQGLQJ�PRPHQW�

��
0D\�
����

%

���

'UDZ�VKHDU�IRUFH�DQG�EHQGLQJ�PRPHQW�GLDJUDP�IRU�WKH�EHDP�DV�VKRZQ�LQ�
ILJXUH��0DUN�DOO�VLJQLILFDQW�SRLQWV�

��
'HF�����

&

���
'HULYH�WKH�UHODWLRQVKLS�EHWZHHQ�VKHDU�IRUFH�DQG�EHQGLQJ�PRPHQW�

��
0D\�
����
�1HZ�

&

���

'UDZ�6)'�DQG�%0'�IRU�WKH�EHDP�VKRZQ�LQ�ILJXUH�DQG�LQGLFDWH�PD[LPXP�
EHQGLQJ�PRPHQW�

��
'HF�����
�&*3$� '

���
'UDZ�6�)�'��DQG�%�0�'��IRU�D�FDQWLOHYHU�RI�OHQJWK�O�VXEMHFWHG�WR�D�8�'�/��
RI�Z�P�RQ LWV�HQWLUH�VSDQ� ��

0D\ �
����

�&*3$�
&
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6U�
1R

4XHVWLRQ�1XPHULFDO
0DUN <HDU

'LIIFXOW\
/HYHO

�
:ULWH�GRZQ�DVVXPSWLRQV�PDGH�LQ�WKHRU\�RI�SXUH�EHQGLQJ�

��
0D\�
����

$

�

$�&�,��EHDP�RI�,�VHFWLRQ�LV�VLPSO\�VXSSRUWHG�RQ�D�VSDQ�RI���P��7KH�VHFWLRQ�
FRQVLVWV�RI�IODQJH����PP�î����PP��ZHE�����PP�GHHS�DQG����PP�WKLFN�
DQG�ERWWRP�IODQJH�����PP�î����PP�WKLFN��)LQG�XQLIRUPO\�GLVWULEXWHG�
ORDG�Z�RQ�WKH�EHDP��LI�WKH�WHQVLOH�VWUHVV�VKDOO�QRW�H[FHHG����1�PP���$OVR�
ILQG�WKH�FRUUHVSRQGLQJ�PD[LPXP�FRPSUHVVLYH�VWUHVV�

��
0D\�
����
�1HZ�

&

�

&DOFXODWH�WKH�FULWLFDO�ORDG�RI�VWUXW�ZKLFK�LV�PDGH�RI�D�EDU�RI�FLUFXODU�
VHFWLRQ�DQG���P�ORQJ�DQG�ZKLFK�LV�SLQ�MRLQWHG�DW�ERWK�HQGV��7KH�VDPH�EDU�
ZKHQ�IUHHO\�VXSSRUWHG�JLYHV�PLG�VSDQ�GHIOHFWLRQ�RI����PP
ZLWK�D�ORDG�RI����1�DW�WKH�FHQWUH�

��
0D\�
����

'

�

$�EHDP�LV�RI�7�VHFWLRQ�DV�VKRZQ�LQ�ILJXUH��7KH�EHDP�LV�VLPSO\�VXSSRUWHG�
RYHU�D�VSDQ�RI��P�DQG�FDUULHV�D�XQLIRUPO\�GLVWULEXWHG�ORDG�RI�����N1�P�UXQ�
RYHU�WKH�HQWLUH�VSDQ��'HWHUPLQH�WKH�PD[LPXP
WHQVLOH�DQG�PD[LPXP�FRPSUHVVLYH�VWUHVVHV�

�� 'HF����� &

� 6WDWH�WKH�DVVXPSWLRQV�PDGH�LQ�WKH�WKHRU\�RI�VLPSOH�EHQGLQJ�RI�EHDPV ��
$SU�����
'HF����� $

���
$� FDQWLOHYHU� ��P� ORQJ� LV� IL[HG� DW� LWV� OHIW� HQG�� ,W� FDUULHV� D� 8�'�/�� RI� ����
N1�P�IRU�D OHQJWK�RI���P�IURP�WKH�IL[HG�HQG�DQG�D�SRLQW�ORDG�RI���N1�DW�WKH�
IUHH�HQG��'UDZ 6�)�'��DQG�%�0�'��LQGLFDWLQJ�VDOLHQW�SRLQWV�

��
0D\�
����

�&*3$�
&

���

$�VLPSO\�VXSSRUWHG�EHDP�$%�RI�VSDQ���P�FDUULHV�D�SRLQW�ORDG�RI����N1�DW
��P�IURP�$��,W�DOVR�FDUULHV�WZR�FORFNZLVH�FRXSOHV�RI����N1�P�DQG�����N1�
P DW� �� P� DQG� �� P� UHVSHFWLYHO\� IURP� HQG $�� 'UDZ� 6)'� DQG� %0'� DQG�
LQGLFDWH DOO�WKH�LPSRUWDQW�SRLQWV�

��

1RY�
����

�&%&6�
'

���
6KRZ� WKDW� HYHU\� VLPSOH� VKHDU� VWUHVV� LV� DOZD\V� DFFRPSDQLHG� E\� D
FRPSOHPHQWDU\�VKHDU�VWUHVV�DFWLQJ�DFURVV�WKH�SODQHV�QRUPDO�WR�LW� ��

1RY�
����

�&%&6�
'

���

$Q�RYHUKDQJLQJ�EHDP�$(�LV���P�ORQJ�ZLWK�VXSSRUWV�DW�WKH�OHIW�HQG�$�DQG�DW�
SRLQW�%����P�IURP�$��,W�FDUULHV�WZR�SRLQW�ORDGV�RI���N1�HDFK�DFWLQJ�DW�SRLQW�
(�DQG�DW�SRLQW�'����P� IURP�$�� ,W� DOVR�FDUULHV�DQ�DQWLFORFNZLVH�FRXSOH�RI�
PRPHQW����N1�P�DFWLQJ�DW�SRLQW�&����P�IURP�$��'UDZ�6)'�DQG�%0'�IRU�
WKH�EHDP�DQG�PDUN�DOO�WKH�LPSRUWDQW�YDOXHV�

��

1RY�
����

�&%&6� '
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6U�
1R

4XHVWLRQ�1XPHULFDO
0DUN <HDU

'LIIFXOW\
/HYHO

�

7ZR�EHDPV�ZLWK�WKH�VDPH�OHQJWK�DQG�DOORZDEOH�VWUHVV�DUH�VXEMHFWHG�WR�WKH�
VDPH EHQGLQJ�PRPHQW��7KH�FURVV�VHFWLRQV�RI�WKH�EHDPV�DUH�D�VTXDUH�DQG�D�
UHFWDQJOH ZLWK�GHSWK�WZLFH�WKH�ZLGWK��'HWHUPLQH�WKH�UDWLR�RI�WKH�ZHLJKW�RI�
WKH�VTXDUH�EHDP WR�WKDW�RI�WKH�UHFWDQJXODU�EHDP

��
0D\�
����

�&*3$�
'

�
'HULYH�WKH�FRPSOHWH�EHQGLQJ�HTXDWLRQ�0�,� �ı�\� �(�5�

��
1RY�
����

�&%&6�
'

�

$� EHDP� KDV� ,� ± 6HFWLRQ� ZLWK� WRS� IODQJH� ����� ; ���PP�� ERWWRP� IODQJH��
�����; ��� PP�DQG�WKH�ZHE������; ���PP��,W�LV�VLPSO\�VXSSRUWHG�RYHU�D�
VSDQ�RI���P�FDUU\LQJ�D�8��'��/��RI��N1�P RQ�WKH�HQWLUH�VSDQ��'HWHUPLQH�
WKH�PD[LPXP� LQWHQVLW\� RI� EHQGLQJ� VWUHVVHV� DQG� GUDZ� WKH� EHQGLQJ� VWUHVV�
GLVWULEXWLRQ�GLDJUDP�

��
1RY�
����

�&%&6�
&

����6+($5�675(66(6�,1�%($06��0DUNV��� �

6U�1R
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GLVWULEXWLRQ�DFURVV�WKH�VHFWLRQ�
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PD[LPXP�VKHDU�VWUHVV�DQG�SORW�WKH�GLVWULEXWLRQ�RI�VKHDU�VWUHVV�DORQJ�WKH�
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GUDZ�VKHDU�VWUHVV�GLVWULEXWLRQ�GLDJUDP�LI�VKHDU�IRUFH�DFWLQJ�DW�WKH�VHFWLRQ�
LV�����N1�

��
1RY�
����

�&%&6�
'

��� 6/23(�$1'�'()/(&7,21�2)�%($06 �0DUNV���

6U�
1R

4XHVWLRQ�1XPHULFDO
0DUN <HDU

'LIIFXOW\
/HYHO

��
'HULYH�WKH�H[SUHVVLRQ�IRU�WKH�VORSH�DQG�GHIOHFWLRQ�DW�WKH�IUHH�HQG�IRU�D�
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GHIOHFWLRQ�LV QRW�WR�H[FHHG����PP��7DNH�(� �����î�����1�PP��

��
0D\�
����

'



69(5,¶V�&��2��(��3$1'+$5385� 0(&+$1,&$/�(1*,1((5,1*�'(3$570(17� ��

6U�
1R

4XHVWLRQ�1XPHULFDO
0DUN <HDU

'LIIFXOW\
/HYHO

���

$�FDQWLOHYHU�EHDP�RI�OHQJWK���P�LV�FDUU\LQJ�D�XQLIRUPO\�GLVWULEXWHG�ORDG�
RI�:�N1�P��$VVXPLQJ�UHFWDQJXODU�FURVV�VHFWLRQ�ZLWK�GHSWK��G��HTXDO�WR�
WZLFH�WKH�ZLGWK��E���GHWHUPLQH�WKH�GLPHQVLRQV�RI�EHDP��VR�WKDW�YHUWLFDO�
GHIOHFWLRQ�DW�WKH�IUHH�HQG�GRHV�QRW�H[FHHG���PP��7DNH�PD[LPXP�EHQGLQJ�
VWUHVV� �����03D�DQG�(� �����*3D�

��
'HF�
����

'

���
$�EHDP��P�ORQJ�LV�VLPSO\�VXSSRUWHG�DW�LWV�HQGV�	�LW�FDUULHV�D SRLQW�ORDG�DW�
WKH�FHQWUH��,I�WKH�VORSH�DW�WKH�HQGV�LV�QRW�WR�H[FHHG�����GHWHUPLQH�WKH�
PD[LPXP�GHIOHFWLRQ�RI�WKH�EHDP�

��
$SU�
����

�&*3$�
&

���
$�FDQWLOHYHU�EHDP����PP�ZLGH�	����PP�GHHS�FDUULHV�8'/�RI���N1�P�
RQ�LWV�HQWLUH�VSDQ�RI����P��&DOFXODWH�WKH�PD[LPXP�VORSH�	�GHIOHFWLRQ��
7DNH�(� ����*3D�

��
$SU�
����

�&*3$�
&

���

$�&RSSHU�EDU�IL[HG�DW�WKH�WRS�HQG�ZLWK���PP�GLDPHWHU�JHWV�VWUHWFKHG�E\�
�PP�XQGHU�D�JUDGXDO�ORDG�RI��N1��:KDW�VWUHVV�ZRXOG�EH�LQGXFHG�LQ�WKH�
EDU�LI�D�ZHLJKW�RI����1�IDOOV�WKURXJK���PP�RQ�WKH�FROODU�ULJLGO\�DWWDFKHG�
DW�LWV�ERWWRP�HQG"�7DNH�<RXQJV�PRGXOXV�IRU &RSSHU�DV����*3D�

��
$SU�
����

�&*3$�
'

���

'HWHUPLQH�VORSH�DQG�GHIOHFWLRQ�DW�IUHH�HQG�'�IRU�WKH�EHDP�DV�VKRZQ�LQ�
ILJXUH��7DNH (,� ����î����.1�± P��8VH�PRPHQWV�DUHD�PHWKRG�RQO\��

��
'HF�
����

�&*3$�
&

���
$�FDQWLOHYHU�EHDP�RI�VSDQ���P�LV����FP�ZLGH�DQG����FP GHHS��,W�FDUULHV�D�
8�'�/�RI����N1�P�RQ�LWV�HQWLUH�VSDQ�DQG�D�SRLQW�ORDG�RI����N1�DW�LWV�IUHH�
HQG��&DOFXODWH�PD[LPXP�VORSH�DQG�GHIOHFWLRQ

��
0D\�
����

�&*3$�
&

���

$�FDQWLOHYHU�RI�VSDQ���P�FDUULHV�D�8'/�RI�����N1�P�IRU�D�OHQJWK�RI������
P IRUP� WKH� IL[HG�HQG�DQG�D�SRLQW� ORDG�RI���N1�DW� WKH� IUHH�HQG�� ,W�KDV� D�
UHFWDQJXODU VHFWLRQ����FP�ZLGH�DQG����FP�GHHS��'HWHUPLQH�WKH�GHIOHFWLRQ�
DW�WKH�IUHH HQG��7DNH�(� ����*3D�

��
1RY�
����

�&%&6�
'

���
8VLQJ� µ0RPHQW�$UHD¶� PHWKRG�� GHWHUPLQH� WKH� H[SUHVVLRQV� IRU� WKH�
PD[LPXP 6ORSH�DQG�GHIOHFWLRQ�IRU�D�FDQWLOHYHU�FDUU\LQJ�D�SRLQW�ORDG�:�DW�
LWV�IUHH�HQG�

��
1RY�
����

�&%&6�
&

���
$�FDQWLOHYHU���P�ORQJ�FDUULHV�WZR�SRLQW�ORDGV�RI����N1�HDFK�DFWLQJ�DW�WKH�
IUHH�HQG�DQG�DW�WKH�FHQWUH��,I�(� �����*3D�DQG�,� ���;��� PP���GHWHUPLQH�
WKH�PD[LPXP�VORSH�DQG�GHIOHFWLRQ�XVLQJ�0RPHQW�$UHD�PHWKRG�

��
1RY�
����

�&%&6�
&































































































0(1725�5(*,67(5

$�<���������

6�<�%�7HFK��0(&+�

',9� $







































































































































 

 

 

Participative Learning 

through Project 

Competition 





















6
FD
QQ

HG
�E
\�
&
DP

6
FD
QQ

HU



6
FD
QQ

HG
�E
\�
&
DP

6
FD
QQ

HU



6
FD
QQ

HG
�E
\�
&
DP

6
FD
QQ

HU



6
FD
QQ

HG
�E
\�
&
DP

6
FD
QQ

HU



6
FD
QQ

HG
�E
\�
&
DP

6
FD
QQ

HU



6
FD
QQ

HG
�E
\�
&
DP

6
FD
QQ

HU



6
FD
QQ

HG
�E
\�
&
DP

6
FD
QQ

HU



6
FD
QQ

HG
�E
\�
&
DP

6
FD
QQ

HU



6
FD
QQ

HG
�E
\�
&
DP

6
FD
QQ

HU



6
FD
QQ

HG
�E
\�
&
DP

6
FD
QQ

HU



6
FD
QQ

HG
�E
\�
&
DP

6
FD
QQ

HU



6
FD
QQ

HG
�E
\�
&
DP

6
FD
QQ

HU



6
FD
QQ

HG
�E
\�
&
DP

6
FD
QQ

HU



6
FD
QQ

HG
�E
\�
&
DP

6
FD
QQ

HU



6FDQQHG�E\�&DP6FDQQHU



6FDQQHG�E\�&DP6FDQQHU



6FDQQHG�E\�&DP6FDQQHU



6FDQQHG�E\�&DP6FDQQHU



6FDQQHG�E\�&DP6FDQQHU



6FDQQHG�E\�&DP6FDQQHU



6FDQQHG�E\�&DP6FDQQHU



6FDQQHG�E\�&DP6FDQQHU



6FDQQHG�E\�&DP6FDQQHU



6FDQQHG�E\�&DP6FDQQHU



6FDQQHG�E\�&DP6FDQQHU



















































 
 

 

 

 

SVERI’s 

College of Engineering, Pandharpur 
Department of Mechanical Engineering 

Best Project Award 
Academic Year: 2021-22 

 
 
 









Digambar T. Kashid <dtkashid@coe.sveri.ac.in>

Fwd: Best Project Award-2022

1 message

Mr. Shrikrushna Bhosale <sbbhosale@coe.sveri.ac.in> Thu, Jul 14, 2022 at 12:32 PM
To: "Digambar T. Kashid" <dtkashid@coe.sveri.ac.in>

---------- Forwarded message ---------

From: Dr. Ranjitsinha R. Gidde <rrgidde@coe.sveri.ac.in>

Date: Thu, Jul 14, 2022 at 12:01 PM

Subject: Best Project Award-2022

To: Prashant Bhaganagare <pbbhaganagare@coe.sveri.ac.in>, Avinash Parkhe <akparkhe@coe.sveri.ac.in>, Shubha Baravani
<sbbaravani@coe.sveri.ac.in>, Mohua Biswas <msbiswas@coe.sveri.ac.in>, Pravin More <moreps@coe.sveri.ac.in>, Prajakta Satarkar
<pasatarkar@coe.sveri.ac.in>, Vanita Jadhav <vdjadhav@coe.sveri.ac.in>

Cc: Dr. Prashant Pawar <pawarpm@sveri.ac.in>, Avinash Kokare <abkokare@coe.sveri.ac.in>, Vidhyarani Kshirsagar
<vskshirsagar@coe.sveri.ac.in>, Dr.Sandeep Wangikar <sswangikar@coe.sveri.ac.in>, Mr. Shrikrushna Bhosale <sbbhosale@coe.sveri.ac.in>,
Meenakshi Pawar <mmpawar@coe.sveri.ac.in>, Sujit Inamdar <sainamdar@coe.sveri.ac.in>, Dipti Tamboli <datamboli@coe.sveri.ac.in>, Dhanraj
Daphale <dddaphale@coe.sveri.ac.in>, Karan Patil <kbpatil@coe.sveri.ac.in>, Anil Tekale <aatekale@coe.sveri.ac.in>

Dear R &D Coordinators,

You are hereby informed to select the best project in your department for A.Y. 2021-22.

The Department Level Best Project process will be conducted from 25/07/2022 to 27/07/2022.

The Best Project Selection Committee includes members as follows:
1) HOD
2) One Faculty Member from Dept
3) One Faculty Member from Other Dept


Please refer to the evaluation sheet attached with this mail.

Please submit the name of the project and contact details of the students.

Regards,

Dr. Ranjitsinha R. Gidde

Dean, R & D

SVERI's COE, Pandharpur

Email:  rrgidde@coe.sveri.ac.in


Tel. : +91-9130295599

Cell : +91-9922607633


-- 

Prof. Shrikrushna B. Bhosale

Assistant Professor

Mechanical Engg. Dept.

SVERI's College of Engg. Pandharpur

Ph- +91 9545553814 9890921661


BEST PROJECT EVALUTION SHEET.docx

15K
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Digambar T. Kashid <dtkashid@coe.sveri.ac.in>

Application about participating in "Best Project Award 2022" competition

1 message

Pranay Pradip Disale <pranaypdisale@coep.sveri.ac.in> Fri, Jul 15, 2022 at 2:06 PM
To: "Mr. Digambar Kashid" <dtkashid@coe.sveri.ac.in>
Cc: bdgaikwad@coe.sveri.ac.in, ganeshstodkar@coep.sveri.ac.in, saurabhcchavan@coep.sveri.ac.in

Respected sir,
I am Pranay Disale studying in Final year Mechanical Engg. and as project leader of "Project Group No.1" writing an application for participating in
College level  "Best Project Award 2022" competition.
Our project is entitled as "Electromechanical Device for Geometrical Tolerance Measurement of ring gear blank". We have done our project under
guidance of Prof .B. D. Gaikwad sir and our group consists of following members:
1)Pranay Disale 2)Sourabh Chavan 3)Ganesh Todkar 4)Bharat Burungale. Here also i am sending you project report copy describing our project.
So, please consider our application and allow us to participate in it. Our group is really  grateful for providing such an opportunity.
Attachment :
1)Project Report
Thank you......

Yours Obediently,
Pranay Disale
{Final Year Mechanical }

final report 2.pdf

2343K
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Digambar T. Kashid <dtkashid@coe.sveri.ac.in>

Application about participating in "Best Project Award 2022" competition

1 message

BE_04 vaishnavi Lakheri <vaishnavimlakheri@coep.sveri.ac.in> Fri, Jul 15, 2022 at 4:54 PM
To: "Digambar T. Kashid" <dtkashid@coe.sveri.ac.in>

Respected sir,

I am vaishnavi lakheri studying in Final year Mechanical Engg. and as project leader of "Project Group No.21" writing an application for participating
in College level  "Best Project Award 2022" competition.

Our project is entitled as "Design and development of microchannel for milk protein detection using color sensor ". We have done our project under
guidance of Prof .S. M. Khomane sir and our group consists of following members:
1)vaishnavi lakheri 2)Madhuri Parchandrao 3)Saleha mirjkar. Here also i am sending you project report copy describing our project.

So, please consider our application and allow us to participate in it. Our group is really  grateful for providing such an opportunity.
Attachment :

1)Project Report

Thank you......


Yours Obediently,

Vaishnavi lakheri

{Final Year Mechanical }


final project.pdf

9912K
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Digambar T. Kashid <dtkashid@coe.sveri.ac.in>

Application about participating in "Best Project Award 2022" competition..

1 message

BA_42 Sachin Kshirsagar <sachinakshirsagar@coep.sveri.ac.in> Sun, Jul 17, 2022 at 8:37 PM
To: "Digambar T. Kashid" <dtkashid@coe.sveri.ac.in>
Cc: kspukale@coe.sveri.ac.in, shreeyashrchavan@coep.sveri.ac.in, ridhamgparmar@coep.sveri.ac.in, Pruthvirajsdeshmukh@coep.sveri.ac.in

Respected sir,
I am Sachin Ashok Kshirsagar studying in Final year Mechanical Engg. and as project leader of "Project Group No.09" writing an application for
participating in College level  "Best Project Award 2022" competition.
Our project is entitled as "Design and Development of Onion Segeration Machine ". We have done our project under guidance of Prof.Dr.B.P.Ronge
sir and Co-guide Prof.K.S.Pukale  and our group consists of following members:
1)Sachin Ashok Kshirsagar
2)Shreeyash Rajaram Chavan
3)Ridham Girish Parmar
4) Pruthviraj Somnath Deshmukh. 
          Here also I am sending you project report copy describing our project.
So, please consider our application and allow us to participate in it. Our group is really  grateful for providing such an opportunity.
Attachment :
1)Project Report
Thank you......

Yours Obediently,
Sachin Ashok Kshirsagar 
{Project Leader}
{Final Year Mechanical }

2 attachments

FINAL 1ST 4 PAGES.pdf

200K

VERY LAST REPORT.pdf

2143K
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