
7KH�3DWHQW�2IILFH�-RXUQDO�1R����������'DWHG������������ �����

�����3$7(17�$33/,&$7,21�38%/,&$7,21 �����$SSOLFDWLRQ�1R��������������$

�����,1',$�

�����'DWH�RI�ILOLQJ�RI�$SSOLFDWLRQ������������ �����3XEOLFDWLRQ�'DWH�������������

�����7LWOH�RI�WKH�LQYHQWLRQ���6(/)�&203$&7,1*�&21&5(7(�86,1*�5(&521�),%5(

�����,QWHUQDWLRQDO�FODVVLILFDWLRQ�
�*��1������������&��%������������&��%������������
&��%������������&��%����������

�����,QWHUQDWLRQDO�$SSOLFDWLRQ�1R
)LOLQJ�'DWH

�3&7�����
�����������

�����,QWHUQDWLRQDO�3XEOLFDWLRQ�1R� ��1$�
�����3DWHQW�RI�$GGLWLRQ�WR�
$SSOLFDWLRQ�1XPEHU�

)LOLQJ�'DWH

�1$
�1$

�����'LYLVLRQDO�WR�$SSOLFDWLRQ�
1XPEHU

)LOLQJ�'DWH

�1$
�1$

����1DPH�RI�$SSOLFDQW���
��6W��0DUWLQ¶V�(QJLQHHULQJ�&ROOHJH
$GGUHVV�RI�$SSOLFDQW��6\�QR���������GKXODSDOO\�.RPSDOO\�6HFXQGHUDEDG�6HFXQGHUDEDG������������ �����������

1DPH�RI�$SSOLFDQW���1$
$GGUHVV�RI�$SSOLFDQW���1$
����1DPH�RI�,QYHQWRU��
��'U��3��6DQWKRVK�.XPDU�3DWUD��3URIHVVRU��&RPSXWHU�VFLHQFH�DQG�(QJLQHHULQJ��60(&

$GGUHVV�RI�$SSOLFDQW��6W�0DUWLQ
V�(QJLQHHULQJ�&ROOHJH��'KXODSDOO\�.RPSDOO\�6HFXQGHUDEDG������������ ����������
�
��1�6RXPLND��6WXGHQW��&LYLO�(QJLQHHULQJ

$GGUHVV�RI�$SSOLFDQW��6W�0DUWLQ
V�(QJLQHHULQJ�&ROOHJH��'KXODSDOO\�.RPSDOO\�6HFXQGHUDEDG������������ ����������
�
��6�6KLYDWHMD��6WXGHQW��&LYLO�(QJLQHHULQJ

$GGUHVV�RI�$SSOLFDQW��6W�0DUWLQ
V�(QJLQHHULQJ�&ROOHJH��'KXODSDOO\�.RPSDOO\�6HFXQGHUDEDG������������ ����������
�
��*�3UDQHHWK��6WXGHQW��&LYLO�(QJLQHHULQJ

$GGUHVV�RI�$SSOLFDQW��6W�0DUWLQ
V�(QJLQHHULQJ�&ROOHJH��'KXODSDOO\�.RPSDOO\�6HFXQGHUDEDG������������ ����������
�
��0UV�6�3UL\DQND��$VVLVWDQW�3URIHVVRU��&LYLO�(QJLQHHULQJ

$GGUHVV�RI�$SSOLFDQW��6W�0DUWLQ
V�(QJLQHHULQJ�&ROOHJH��'KXODSDOO\�.RPSDOO\�6HFXQGHUDEDG������������ ����������
�
��-�6KLYD�.XPDU��6WXGHQW��&LYLO�(QJLQHHULQJ

$GGUHVV�RI�$SSOLFDQW��6W�0DUWLQ
V�(QJLQHHULQJ�&ROOHJH��'KXODSDOO\�.RPSDOO\�6HFXQGHUDEDG������������ ����������
�
��-�6UL\DJQD��6WXGHQW��&LYLO�(QJLQHHULQJ

$GGUHVV�RI�$SSOLFDQW��6W�0DUWLQ
V�(QJLQHHULQJ�&ROOHJH��'KXODSDOO\�.RPSDOO\�6HFXQGHUDEDG������������ ����������
�
��0V��6DQGK\D�.LUDQ�-�.��$VVLVWDQW�3URIHVVRU��&LYLO�(QJLQHHULQJ

$GGUHVV�RI�$SSOLFDQW��6W�0DUWLQ
V�(QJLQHHULQJ�&ROOHJH��'KXODSDOO\�.RPSDOO\�6HFXQGHUDEDG������������ ����������
�
��.�5DYL�YDUXQ��6WXGHQW��&LYLO�(QJLQHHULQJ

$GGUHVV�RI�$SSOLFDQW��6W�0DUWLQ
V�(QJLQHHULQJ�&ROOHJH��'KXODSDOO\�.RPSDOO\�6HFXQGHUDEDG������������ ����������
�
���1�$MLWK��6WXGHQW��&LYLO�(QJLQHHULQJ

$GGUHVV�RI�$SSOLFDQW��6W�0DUWLQ
V�(QJLQHHULQJ�&ROOHJH��'KXODSDOO\�.RPSDOO\�6HFXQGHUDEDG������������ ����������
�
���9�%KDUDWK�YLMD\��6WXGHQW��&LYLO�(QJLQHHULQJ

$GGUHVV�RI�$SSOLFDQW��6W�0DUWLQ
V�(QJLQHHULQJ�&ROOHJH��'KXODSDOO\�.RPSDOO\�6HFXQGHUDEDG������������ ����������
�
���6�1DYHHQ��6WXGHQW��&LYLO�(QJLQHHULQJ

$GGUHVV�RI�$SSOLFDQW��6W�0DUWLQ
V�(QJLQHHULQJ�&ROOHJH��'KXODSDOO\�.RPSDOO\�6HFXQGHUDEDG������������ ����������
�
���$�*DQHVK��6WXGHQW��&LYLO�(QJLQHHULQJ

$GGUHVV�RI�$SSOLFDQW��6W�0DUWLQ
V�(QJLQHHULQJ�&ROOHJH��'KXODSDOO\�.RPSDOO\�6HFXQGHUDEDG������������ ����������
�
���6�5RKLWK�VDJDU��6WXGHQW��&LYLO�(QJLQHHULQJ

$GGUHVV�RI�$SSOLFDQW��6W�0DUWLQ
V�(QJLQHHULQJ�&ROOHJH��'KXODSDOO\�.RPSDOO\�6HFXQGHUDEDG������������ ����������
�

�����$EVWUDFW��
'LIIHUHQW�W\SHV�RI�H[SHULPHQWV�GRQH�RQ�FRQFUHWH��WR�LPSURYH�WKH�SURSHUWLHV�RI�FRQFUHWH��7R�PRGLI\�WKH�SURSHUWLHV�RI�WKH�FRQFUHWH�
GLIIHUHQW�W\SHV�RI�FHPHQWLWLRXV�PDWHULDO�DUH�XVHG�ZLWK�DGPL[WXUHV��0DLQ�DGYDQWDJH�RI�XVLQJ�FHPHQWLWLRXV�PDWHULDO�LV�WR�ORZHU�GRZQ�WKH�
FRQVXPSWLRQ�RI�FHPHQW�DQG�LW�PRGLILHV�WKH�PHFKDQLFDO�SURSHUWLHV�RI�FRQFUHWH��$PRQJ�DOO�FHPHQWLWLRXV�PDWHULDO�6LOLFD�)XPH�JLYHV�EHVW�
SHUIRUPDQFH�LQ�VWUHQJWK�DQG�GXUDELOLW\�DVSHFW�RI�FRQFUHWH��8VH�RI�ILEHU�DORQJ�ZLWK�FHPHQWLWLRXV�PDWHULDO�LQ�FRQFUHWH�LV�QRW�QHZ�EXW�
WKHUH�LV�FRQVLGHUDEO\�FKDQJH�LQ�W\SHV�RI�ILEHUV�ZKLFK�DUH�XVHG�LQ�FRQFUHWH��$�+LJK�SHUIRUPDQFH�FRQFUHWH�LV�VRPHWKLQJ�ZKLFK�GHPDQGV�
PXFK�KLJKHU�SHUIRUPDQFH�IURP�FRQFUHWH�DV�FRPSDUHG�WR�SHUIRUPDQFH�H[SHFWHG�IURP�URXWLQJ�FRQFUHWH��0LQHUDO�DGPL[WXUHV�DOVR�FDOOHG�
DV�FHPHQW�UHSODFHPHQW�PDWHULDO��&50��VXFK�DV�IO\�DVK��ULFH�KXVN�DVK��0HWDNDROLQ��VLOLFD�IXPH�DQG�DGGLWLYHV�VXFK�DV�PHWDOOLF�DQG�QRQ�
PHWDOOLF�ILEHUV�DUH�PRUH�FRPPRQO\�XVHG�LQ�WKH�GHYHORSPHQW�RI�+LJK�SHUIRUPDQFH�PL[HV��DFW DV�SR]]RODQLF�PDWHULDOV�DV�ZHOO�DV�ILQH�
ILOOHUV��WKHUHE\�WKH�PLFURVWUXFWXUH�RI�KDUGHQHG�FHPHQW�PDWUL[�EHFRPHV�GHQVHU�DQG�VWURQJHU��,Q�WKLV�LQYHVWLJDWLRQ��WKH�FRQVWLWXHQW�
PDWHULDOV�UHSODFHG�E\�PLQHUDO�DGPL[WXUHV��FKHPLFDO�DGPL[WXUHV�DQG�DGGLWLYHV�DOVR��LW�LV�SURSRVHG�WR�XVH�KLJK�SHUIRUPDQFH�FRQFUHWH��
$OVR��+LJK�3HUIRUPDQFH�FRQFUHWH�VSHFLPHQV�ZLWK�ILEHU�DQG�ZLWKRXW�ILEHU�LQ�VL]H����PP[���PP[���PP��F\OLQGHU�RI�
���PP[���PP�DQG�SULVP�RI����PP[���PP[���PP�ZHUH�FDVW�DQG�WKH�VWUHQJWK�WHVWV�ZHUH�REVHUYHG��)LQDOO\�PHFKDQLFDO�SURSHUWLHV�
RI�FRQFUHWH�ZHUH�FDUULHG�RXW�E\�$11�PRGHOLQJ��7KH�SUHVHQW�LQYHVWLJDWLRQ�ZDV�FDUULHG�RXW�WR�GHWHUPLQH�WKH�VSOLW�WHQVLOH�VWUHQJWK�DQG�
WKH�UHVLVWDQFH�WR�FUDFNLQJ�E\�GHWHUPLQLQJ�WKH�IOH[XUDO�VWUHQJWK�RI�SODLQ�FRQFUHWH�DQG�SRO\HVWHU�ILEHU�UHLQIRUFHG�FRQFUHWH�E\�XVLQJ�
³5HFURQ��V´��D�SRO\HVWHU�ILEUH��7KLV�LV�DLPHG�DW�LQFUHDVLQJ�WKH�WHQVLOH�VWUHQJWK�DQG�IOH[XUDO�VWUHQJWK�RI�FRQFUHWH�ZKLFK�ZHDN LQ�WHQVLRQ�
DQG�RQO\�VWURQJ�LQ�FRPSUHVVLRQ��7KLV�LV�DOVR�LQFUHDVLQJ�WKH�GXFWLOLW\�RI�FRQFUHWH�XQGHU�WHQVLOH�VWUHVVHV��

1R��RI�3DJHV����� 1R��RI�&ODLPV����


