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),567�6(0(67(5�

&RXUVH�&RGH 7LWOH�RI�WKH�&RXUVH

����� ,1752'8&7,21�72�-2851$/,60�$1'�0$66�&20081,&$7,21

81,7�,
&RPPXQLFDWLRQ��'HILQLWLRQV�
&RPPXQLFDWLRQ�DQG�6RFLHW\�
7\SHV�RI�&RPPXQLFDWLRQ�

81,7�,,
%DVLF�PRGHOV�RI�&RPPXQLFDWLRQ�
/LQHDU�PRGHO
1RQ�OLQHDU�PRGHO

81,7�,,,
&RPPXQLFDWLRQ��&XOWXUH�DQG�0HGLD�/LWHUDF\�
,QWHUQHW�DQG�6RFLHW\�
,PSDFW�RQ�3ROLWLFV
(GXFDWLRQ
%XVLQHVV�DQG�&XOWXUH�

81,7�,9
7KH�KXPDQ�FRPPXQLFDWLRQ�SURFHVV
$�UHYLHZ�RI�VRPH�EDVLF�PRGHOV�DQG�WKH�LQJUHGLHQWV�

81,7�9
7KH�FRQFHSW�RI�-RXUQDOLVP�
7KH�IXQFWLRQV�RI�SUHVV�
3UHVV�IUHHGRP�
5HVSRQVLELOLW\�DQG�WKH�WKHRULHV�RI�3UHVV�

81,7�9,
&XUUHQW�WUHQGV�LQ�-RXUQDOLVP�
3UHVV�FRGHV�DQG�HWKLFV�RI�-RXUQDOLVP�
$�FRGH�RI�HWKLFV�IRU�WKH�,QGLDQ�3UHVV�

81,7�9,,
3UHVV�&RPPLVVLRQV�DQG�&RPPLWWHHV
7KH�)LUVW�DQG�6HFRQG�3UHVV�&RPPLVVLRQ�UHSRUWV�

81,7�9,,,
5HSRUWV�RI�&KDQGD�FRPPLWWHH
9DUJKHVH�&RPPLWWHH
-RVKL�FRPPLWWHH
.DUDQWK�ZRUNLQJ�JURXS�HWF�

81,7�,;
0HGLD�IRU�0DVV�&RPPXQLFDWLRQ
3ULQW�PHGLD
(OHFWURQLF�PHGLD
5DGLR



Ϯϱϰ

7HOHYLVLRQ�DQG�1HZ�0HGLD
81,7�;

3UDVDU�%DKDUDWL�%LOO
)0�DQG�&RPPXQLW\�5DGLR�
'7+
&DEOH�5HYROXWLRQ�

81,7�;,�
0DVV�0HGLD�LQVWLWXWLRQV�LQ�,QGLD�
*RYHUQPHQW�0HGLD�8QLWV�± $NDVKYDQL��'RRUGDUVKDQ��3,%��'$93�HWF���
3UHVV�5HJLVWUDU�RI�,QGLD��
3UHVV�FRXQFLO�RI�,QGLD

81,7�;,,
,QGLDQ�1HZV�DJHQFLHV
3URIHVVLRQDO�RUJDQL]DWLRQV�DV�,16��$,1(&��,):-��3567��$$$,��,/1$�HWF��
0HGLD�HGXFDWLRQDO�LQVWLWXWLRQV�

81,7�;,,,
,QWURGXFWLRQ�WR�PDVV�PHGLD
0HDQLQJ�RI�PDVV�PHGLD
7KH�FRQFHSW�RI�0DVV�0HGLD
7KH�LQIOXHQFH�RI�WHFKQRORJ\�RQ�WKH�PHDQV�RI�FRPPXQLFDWLRQ�

81,7�;,9
$�GLVFXVVLRQ�RI�WKH�FKDUDFWHULVWLFV�RI�LQGLYLGXDO�PDVV�PHGLXP�
0DVV�0HGLD�LQ�,QGLD�
3UHVHQW�VWDWXV�RI�PDVV�PHGLD
$GYDQWDJHV�RI�PDVV�PHGLD
/LPLWDWLRQV�RI�PDVV�PHGLD

5()(5(1&(�%22.6�

��� %DUDQ�� 6WDQOH\� -� ,QWURGXFWLRQ WR 0DVV &RPPXQLFDWLRQ� 0HGLD /LWHUDF\ DQG &XOWXUH�� %RVWRQ��
0F*UDZ�+LOO��������

���0F4XDLO��'HQLV��������� 0DVV &RPPXQLFDWLRQ� $Q ,QWURGXFWLRQ ��QG���1HZEXU\�3DUN��&$��6DJH�
��� 'DYLG� .�� %HUOR�� 7KH� 3URFHVV� RI� &RPPXQLFDWLRQ�� +ROW� 5KLQHKDUW� DQG� :LQVWRQ�� ������ ��� 6HDQ�

0DFEULGH�³0DQ\�9RLFHV��2QH�:RUOG´�
���.HYDO�-�.XPDU��0DVV�&RPPXQLFDWLRQ�LQ�,QGLD��9LNDV�3XEOLFDWLRQ�V�1HZ�'HOKL������
���-RKQ�&RPHU�DQG�HW��DO��&RPPXQLFDWLRQ�6WXGLHV��/RQJPDQ��/RQGRQ�������



Ϯϱϱ

&RXUVH�&RGH 7LWOH�RI�WKH�&RXUVH

����� (92/87,21�2)�0(',$

81,7�,�
(DUO\�FRPPXQLFDWLRQ�V\VWHPV�LQ�,QGLD�
'HYHORSPHQW�RI�SULQWLQJ��
(DUO\�HIIRUWV�WR�SXEOLVK�QHZVSDSHU�LQ�GLIIHUHQW�SDUWV�RI�,QGLD��

81,7�,,
+LVWRU\� RI� WKH� SULQW�PHGLD� DQG� HYROXWLRQ� DQG� GHYHORSPHQW� RI� SULQWLQJ� WHFKQRORJ\� LQ� ,QGLD� DQG�

:RUOG�� YDULRXV� W\SHV� RI� SULQW� PHGLD�� QDWXUH�� FRQFHSWV�� VFRSH�� &RQWHQW�PDNLQJ� IRU� SULQW� PHGLD�� UHDFK��
DGYDQWDJHV�DQG�LPSRUWDQFH�
81,7�,,,

1HZVSDSHU�DQG�0DJD]LQHV�LQ�WKH�QLQHWHHQWK FHQWXU\��
)LUVW�ZDU�RI�,QGLDQ�,QGHSHQGHQFH�DQG�WKH�SUHVV��
,VVXHV�RI�IUHHGRP��
3ROLWLFDO�DQG�SUHVV�IUHHGRP�

81,7�,9�
,QYHQWLRQ�DQG�'HYHORSPHQW�RI�5DGLR�PHGLXP��
5DGLR�%URDGFDVWLQJ�VLQFH�LWV�LQFHSWLRQ�LQ�ZRUOG�DQG�,QGLD�
5DGLR�7HFKQRORJ\��
(VWDEOLVKPHQW�RI�UDGLR�VWDWLRQV�

81,7�9�
7HOHYLVLRQ� ± RULJLQ� DQG� GHYHORSPHQW�� QDWXUH�� VFRSH�� DXGLHQFH�� JHQUH�� IXQFWLRQV� RI� WHOHYLVLRQ��

2ZQHUVKLS� SDWWHUQ�� GHEDWH� RQ� DXWRQRP\�� %%&� PRGHO� RI� RZQHUVKLS�� FRQWURO� DQG� SURJUDPPLQJ� ±
FRPPHUFLDO�DQG�SXEOLF�VHUYLFH��VWDWH�DQG�SULYDWH�VHFWRUV¶�H[SDQVLRQ��SRWHQWLDO�IRU�IXWXUH�GHYHORSPHQW�

81,7�9,
7KH�SUHVV�LQ�,QGLD�DIWHU�,QGHSHQGHQFH
6RFLDO��SROLWLFDO�DQG�HFRQRPLF�LVVXHV�
7KH�UROH�RI�,QGLDQ�SUHVV�SUREOHPV�
3URVSHFWV�RI�,QGLDQ�SUHVV

81,7�9,,
,QWURGXFWLRQ�WR�5DGLR
*URZWK�DQG�'HYHORSPHQW�RI�5DGLR�
$0�DQG�)0��
9LYLGK�%KDUDWL��*\DQYDQL��&RPPXQLW\�5DGLR�
6DWHOOLWH�5DWLR��+DP�2SHUDWRUV�
(YDOXDWLRQ�RI�&RQWHQW�LQ�5DGLR�

81,7�9,,,
,QWURGXFWLRQ�WR�7HOHYLVLRQ
*URZWK�DQG�GHYHORSPHQW�RI�7HOHYLVLRQ�
7HUUHVWULDO�DQG�6DWHOOLWH�
'LJLWDO�GLYLGH



Ϯϱϲ

81,7�,;
,QWURGXFWLRQ�WR�7HOHYLVLRQ
(YROXWLRQ�RI�FRQWHQW�LQ�7HOHYLVLRQ��
(QWHUWDLQPHQW�1HZV�
3XEOLF�LQWHUDFWLRQ�
&RPPHUFLDOLVP

81,7�;
,QWURGXFWLRQ�WR�)LOPV�
(DUO\�HIIRUWV�
)LOP�DV�D�PDVV�PHGLXP�
+LVWRULFDO�GHYHORSPHQW�RI�,QGLDQ�ILOPV�
6LOHQW�HUD�RI�ILOPV
7DONLHV�DV�D�QHZ�DSSURDFK�LQ�ILOPV

81,7�;,
,QGLDQ�FLQHPD�DIWHU�,QGHSHQGHQFH
3DUDOOHO�FLQHPD�DQG�FRPPHUFLDO�FLQHPD
0HDQLQJ�DQG�FRQFHSW�RI�GRFXPHQWDULHV
,VVXHV�DQG�SUREOHPV�RI�,QGLDQ�FLQHPD�

81,7�;,,
)RON�PHGLD�± 7UDGLWLRQDO�PHGLD�LQ�,QGLD�± UHJLRQDO�GLYHUVLW\�± FRQWHQW�± IRUP�± FKDUDFWHU�± XWLOLW\�
± HYDOXDWLRQ�± IXWXUH�

81,7�;,,,
([SORULQJ�WKH�1HZ�PHGLD�
,QWHUQHW
*URZWK�DQG�GHYHORSPHQW�RI�,QWHUQHW�FRPPXQLFDWLRQ�
2QOLQH�MRXUQDOLVP
(�3XEOLVKLQJ�

81,7�;,9
'HILQLWLRQV�RI�0HGLD�DQG�0DVV�0HGLD��
7UDGLWLRQDO�)RUPV�RI�0HGLD
6LJQV��ZRRG�FDUYLQJ��6RXQG��GUDZLQJV��VFXOSWXUHV�
)RON�0HGLD�± 6RQJV��'UDPD��3XSSHW�6KRZV��6WRU\�7HOOLQJ�HWF�

5()(5(1&(�%22.6�

�� 5�.�5DYLQGUDQ��³0HGLD�LQ�'HYHORSPHQW�$UHQD´��,QGLDQ�3XE�	�'LVWULEXWRUV������
�� 6WUDXEKDU��/DUVRH��³0HGLD�1RZ´��7KRPVRQ�:RUGVZRUWK���WK (GLWLRQ�����
�� .HYDO-�.XPDU��³0DVV�&RPPXQLFDWLRQ�LQ�,QGLD´��-DLFR�3XEOLVKLQJ�&R������
�� -�.�6KDUPD�� ³3ULQW�0HGLD� DQG�(OHFWURQLF�0HGLD� ± ,PSOLFDWLRQV� IRU� WKH� IXWXUH´��$XWKRUV� 3UHVV��

1HZ�'HOKL�������
�� 7KH� (YROXWLRQ� RI� 0HGLD .LQGOH� (GLWLRQ� E\ 0LFKDHO� $�� 1ROO �$XWKRU�� 5RZPDQ� 	� /LWWOHILHOG�

3XEOLVKHUV������
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&RXUVH�&RGH 7LWOH�RI�WKH�&RXUVH

����� 3+272*5$3+<

81,7�,�

3KRWRJUDSK\� 0HDQLQJ��'HILQLWLRQ�
+LVWRU\�RI�3KRWRJUDSK\�
7RROV�RI�3KRWRJUDSK\�
&DPHUD� 3DUWV�RI�&DPHUD��6KXWWHU��$SHUWXUHV��/HQV��)LOPV��
7\SHV�RI�&DPHUD�

81,7�,,

&RPSRVLWLRQ��1HHG�IRU�FRPSRVLQJ�D�SLFWXUH��UXOH��FRQYHQWLRQV�RI�FRPSRVLWLRQ��HOHPHQWV�RI�
FRPSRVLWLRQ�DQG�WKHLU�UROH��UHOHYDQFH�LQ�FRPPXQLFDWLRQ�D�PHVVDJH�

81,7�,,,

3LQ�KROH��ER[��IROGLQJ�DQG�'6/5��/DUJH�DQG�0HGLXP�IRUPDW�FDPHUDV��6LQJOH�OHQV�UHIOH[��6/5�
DQG�WZLQ�OHQV�UHIOH[��7/5��

81,7�,9

3ULQFLSDO�IRFXV�DQG�IRFDO�OHQJWK��VL]H�RI�WKH�LPDJH��VSHHG�DQG�SRZHU�RI�WKH�OHQV��GHSWK�RI�ILHOG��
DQJOH�RI�YLHZ�DQG�SHUVSHFWLYH��

81,7�9

3KRWRJUDSKLF�2SWLFV��5HIOHFWLRQ�DQG�UHIUDFWLRQ�RI�OLJKW��'LVSHUVLRQ�RI�/LJKW�WKURXJK�D�JODVV�
SULVP��/HQVHV��'LIIHUHQW�NLQGV�RI�LPDJH�IRUPDWLRQ

81,7�9,

0LQLDWXUH��6XE�PLQLDWXUH�DQG�LQVWDQW�FDPHUD��&KRLFH�RI�FDPHUD�DQG�VL]HV��ULVLQJ���IDOOLQJ��FURVV�
PRYHPHQWV�DQG�VZLQJ�EDFN

81,7�9,,

/HQV��$SHUWXUH��6KXWWHUV��9DULRXV�W\SHV�DQG�WKHLU�IXQFWLRQV��YLHZ�ILQGHUV�DQG�IRFXVLQJ�V\VWHP�

81,7�9,,,

)LOP�FKDPEHU��([SRVXUH�FRXQWHU��VHOI�WLPHU��WULSRG�VWDQG��SDQQLQJ�WLOW�KHDG��OHQV�KRRG��FDEOH�
UHOHDVH��H[WHQVLRQ�WXEHV�DQG�EHOORZV��WHOH�FRQYHUWHU�DQG�FKDQJLQJ�EDJ�

81,7�;,

1DWXUDO�VRXUFH� 1DWXUDO�6RXUFH��WKH�VXQ��1DWXUH�DQG�LQWHQVLW\�RI�WKH�VXQOLJKW�DW�GLIIHUHQW�WLPHV�RI�
WKH�GD\��GLIIHUHQW�ZHDWKHU�FRQGLWLRQ�W\SHV�RI�OLJKW�VRXUFHV�XVHG���



Ϯϱϴ

81,7�;

$UWLILFLDO�OLJKW�VRXUFHV� QDWXUH��LQWHQVLW\�RI�GLIIHUHQW�W\SHV�RI�OLJKW�VRXUFHV�XVHG���3KRWR�IORRG�
ODPS��+DORJHQ�ODPS��%DUQ�GRRUV�DQG�VKRRW��IODVK�XQLW���%XOE�IODVK�DQG�HOHFWURQLF�IODVK�

81,7�;,

3KRWRJUDSKLQJ�SHRSOH��3RUWUDLW�DQG�VWLOO��ZLOGOLIH��HQYLURQPHQW��VSRUWV��ODQGVFDSH��,QGXVWULDO�
GLVDVWHUV�

81,7�;,,

3KRWRJUDSK\�IRU�DGYHUWLVLQJ
&RQIOLFWV�ZDU�SROLWLFDO��
6RFLDO�SKRWRJUDSK\�

81,7�;,,,

1HZV�YDOXHV�IRU�SLFWXUHV��SKRWR�HVVD\V� SKRWR�IHDWXUHV��TXDOLWLHV�IRU�SKRWR�MRXUQDOLVP��SLFWXUH�
PDJD]LQHV�± FRORXU�SKRWRJUDSK\��

81,7�;,9

,PSDFW�RI�WHFKQRORJ\

3UDFWLFDO

)LHOG�DVVLJQPHQW�DQG�WKHLU�HYDOXDWLRQ�

5()(5(1&(�%22.6�

�� 7KH�HQF\FORSHGLD�RI�SKRWRJUDSK\���UG�HGQ����������E\�5LFKDUG�=DNLD��/HDWLH6WURHEHO��)RFDO�

3UHVV��/RQGRQ�

�� 7KH�0DQXDO�RI�3KRWRJUDSK\��������E\�5DOSK�(�-DFREVRQ�*HRIIUH\�*�$WWULGJH�6LGQH\�)�5D\��

)RFDO�3UHVV

�� 1LQWK�(GLWLRQ���8QGHUVWDQGLQJ�'LJLWDO�3KRWRJUDSK\�E\�-RVHSK�$��,SSROLWR��7KRPVRQ�3UHVV��1HZ�

'HOKL�������

�� 7KH�0DQXDO�RI�3KRWRJUDSK\��������E\�5DOSK�(�-DFREVRQ�*HRIIUH\�*�$WWULGJH�6LGQH\�)�5D\��

)RFDO�3UHVV�

�� 7KH�3KRWRJUDSK\�%RRN��-HIIUH\��,DQ��3KDLGRQ�3UHVV��/RQGRQ����
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&RXUVH�&RGH 7LWOH�RI�WKH�&RXUVH

����� 5(3257,1*�	�(',7,1*

81,7���,�
0HDQLQJ�RI�-RXUQDOLVP�
'HILQLWLRQV�RI�-RXUQDOLVP�
)XQFWLRQV�DQG�UROH�RI�-RXUQDOLVP

81,7�,,�
-RXUQDOLVW��
5ROH�RI�D�-RXUQDOLVW�
-RXUQDOLVP�HWKLFV�DQG�VWDQGDUGV��
4XDOLWLHV�RI�D�-RXUQDOLVW�

81,7�,,,
&RQFHSW�RI�QHZV��
'HILQLWLRQ�RI�QHZV��
7\SHV�RI�QHZV�

81,7�,9
1HZV�9DOXHV��
(OHPHQWV�RI�QHZV����
)XQFWLRQV�RI�QHZV��
1HZV�6RXUFHV�

81,7�9
&RQFHSW�RI�UHSRUWLQJ��
7\SHV�RI�UHSRUWLQJ��
5HSRUWLQJ�6NLOOV

81,7�9,
&RYHULQJ�1HZV�EHDW��
3ROLWLFDO�UHSRUWLQJ��
%XVLQHVV�5HSRUWLQJ��
6SRUWV�5HSRUWLQJ��
6FLHQFH�	�7HFKQRORJ\�UHSRUWLQJ�
(GXFDWLRQ�5HSRUWLQJ�

81,7�9,,
,QYHVWLJDWLYH�DQG�,QWHUSUHWDWLYH�UHSRUWLQJ��
'HYHORSPHQW�UHSRUWLQJ�
5HSRUWLQJ�ZLWK�QHZ�WHFKQRORJLHV�

81,7�9,,,
-RXUQDOLVWLF�:ULWLQJ�7HFKQLTXHV�
:ULWLQJ�%RRN�UHYLHZ�
)LOP�5HYLHZ�DQG�6SRUWV�5HYLHZ�

81,7�,;
(GLWLQJ�± PHDQLQJ��
FRQFHSW�DQG�VLJQLILFDQFH�
FRQWHPSRUDU\�WUHQGV�LQ�SULQW�MRXUQDOLVP�



ϮϲϬ

81,7�;
,QWURGXFWLRQ�
&RQWHPSRUDU\�SUHVHQWDWLRQ�VW\OHV�
(GLWLQJ�RI�QHZV�SDSHU�DQG�PDJD]LQHV�

81,7�;,
6WUXFWXUH�RI�1HZV�3DSHU�RUJDQL]DWLRQ�± (GLWRULDO��0DQDJHPHQW��
3URGXFWLRQ��
&LUFXODWLRQ��
0DUNHWLQJ��
+XPDQ�UHVRXUFH�GHYHORSPHQW�

81,7�;,,
(GLWLQJ�± SULQFLSOHV�
7RROV�	�WHFKQLTXHV��
5ROH�DQG�IXQFWLRQ�RI�FRS\�GHVN��
$UW�RI�FRS\�HGLWLQJ��
6WHSV�DQG�SUHFDXWLRQV�LQ�HGLWLQJ�

81,7�;,,,
'LIIHUHQFH�EHWZHHQ�HGLWLQJ�RI�QHZVSDSHUV��
0DJD]LQHV�	�ZHE�HGLWLQJ��
&RPSXWHUL]HG�HGLWLQJ��

81,7�;,9
)XQFWLRQ� DQG� RUJDQL]DWLRQ� RI� WKH� HGLWRULDO� GHSDUWPHQW� RI� D� QHZV� SDSHU�� IXQFWLRQV� RI� � (GLWRU��

5HVLGHQW�HGLWRU��$VVW�HGLWRU��1HZV�HGLWRU��&KLHI�VXE� HGLWRU��6XE�± HGLWRU��DQG�&KLHI�UHSRUWHU�HWF��

5()(5(1&(�%22.6�

�� '�EUXVH��1HZVSDSHU�ZULWLQJ�DQG�UHSRUWLQJ�IRU WRGD\¶V�PHGLD�������,WDO\
�� 6XVDQ��1HZV�SDSHU�MRXUQDOLVP��������3DSH
�� .HHEOH�5LFKHDUG��1HZV�SDSHU�KDQGERRN�������5RXWOHGJH��ORQGRQ
�� 6RXULQ�� %DQHUJML�� 1HZV� (GLWLQJ� LQ� 7KHRU\� DQG� 3UDFWLFH� �������.�3�%DJFKL� DQG�&RPSDQ\��

&DOFXWWD�
�� $JJDUZDO��9LU�%DOD��(VVHQWLDOV�RI�3UDFWLFDO�-RXUQDOLVP��������&RQFHSW�3XEOLVKLQJ�&RPSDQ\���

1HZ�'HOKL�
�� 9HUPD�0�.�1HZV�5HSRUWLQJ�DQG�(GLWLRQ



Ϯϲϭ

6(&21'�6(0(67(5
&RXUVH�&RGH 7LWOH�RI�WKH�&RXUVH

����� 7+(25,(6�2)�&20081,&$7,21

81,7�,��

,QWURGXFWLRQ�WR�&RPPXQLFDWLRQ
0HDQLQJ�RI�&RPPXQLFDWLRQ
,PSRUWDQFH�RI�&RPPXQLFDWLRQ�
)HDWXUHV�RI�&RPPXQLFDWLRQ
6FRSH�RI�&RPPXQLFDWLRQ

81,7�,,

)XQFWLRQDOLVW�
0DU[LVW�
&ULWLFDO�3ROLWLFDO�(FRQRP\�
)HPLQLVWLF�SHUVSHFWLYHV

81,7�,,,�
:KLWH¶V�*DWH�± .HHSLQJ�PRGHO��
6RFLDOLVW��&XOWXUDOLVW��
3V\FKRDQDO\WLFDO�
%HKDYLRUDO�7KHRULHV�

81,7�,9

1RUPDWLYH�7KHRULHV��$XWKRULWDULDQ�0HGLD�7KHRU\��
/LEHUWDULDQ�RU�IUHH�SUHVV�0HGLD�WKHRU\

81,7�9

3V\FKRORJLFDO�DQG�6RFLRORJLFDO�&RPPXQLFDWLRQ�WKHRULHV��&XOWLYDWLRQ�WKHRU\��
C 8VHV�DQG�*UDWLILFDWLRQ�WKHRU\��

*HVWDOW�WKHRU\�RI�PRWLYDWLRQ
81,7�9,

&XOWXUDO� GLPHQVLRQV�� PDVV� PHGLD� DV� FXOWXUDO� LQGXVWU\�� FXOWXUDO� QRUPV� WKHRU\�� HIIHFWV� WKHRU\��
6RXUFH�7KHRULHV��&RQQHFWLRQDO�EDFNJURXQG��$JHQWD�VHWWLQJ��0F�&RPEDQG�6KDZ��0HULWV�DQG�GHPHULWV�

81,7�9,,

0HVVDJH�WKHRULHV�
'LIIXVLRQ�RI�,QQRYDWLRQ�
3URSDJDQGD�WKHRU\

81,7�9,,,

&KDQQHO�WKHRULHV��
*DWH�NHHSLQJ��
7HFKQRORJLFDO�GHWHUPLQLVP��
6RFLDO�VKDSLQJ�RI�WHFKQRORJ\



ϮϲϮ

81,7�,;

$XGLHQFH�7KHRULHV

6RFLDO�&DWHJRULHV�WKHRU\�
6RFLDO�/HDUQLQJ�WKHRU\

81,7�;

6FRSH�DQG� IXQFWLRQV�RI� FRPPXQLFDWLRQ� LQ� WKH� VRFLHW\�VRFLDO� DVSHFWV� LQ� VKDSLQJ�FRPPXQLFDWLRQ�

EHKDYLRU��

81,7�;,

0HGLD�DXGLHQFHV

3XEOLF�DQG�SXEOLF�RSLQLRQ
0DVV�PHGLD�DQG�SXEOLF�RSLQLRQ
0HGLD�LQ�VRFLHW\

81,7�;,,
,QWURGXFWLRQ
3ROLWLFDO�&RPPXQLFDWLRQ�
3ROLWLFDO�6RFLDOL]DWLRQ�
&RPPXQLFDWLRQ�3ROLWLFV�

81,7�;,,,

,QWURGXFWLRQ

:HVWHUQ�DQG�(DVWHUQ�3HUVSHFWLYHV
'LIIHUHQFHV�
:HVWHUQ�7KHRULHV�LQ�WKH�,QGLDQ�&RQWH[W

81,7�;,9

(YROXWLRQ�RI�&RPPXQLFDWLRQ�

7KHRULHV�LQ�GHYHORSLQJ�FRXQWULHV
$OWHUQDWLYH�FRPPXQLFDWLRQ
,QGLDQ�H[SHULHQFH
3DUWLFLSDWRU\

5()(5(1&(�%22.6�

��� 7KHRULHV� RI� &RPPXQLFDWLRQ� $� 6KRUW� ,QWURGXFWLRQ� $UPDQG�0DWWHODUW � 8QLYHUVLW\� RI� 3DULV�)UDQFH��
0LFKqOH�0DWWHODUW � 8QLYHUVLW\�RI�+DXWH�%UHWDJQH 6DJH������

���%OXQGHU��-��DQG�(��.DW]��7KH�8VHV�RI�0DVV�&RPPXQLFDWLRQ��7KRXVDQG�2DNV��&$��6DJH��������
���5LFKDUG�&ROOLQV��0HGLD��&XOWXUH�DQG�6RFLHW\��6DJH�3XEOLFDWLRQ��1HZ�'HOKL�����
���.HYDO�-��.XPDU��0DVV�&RPPXQLFDWLRQ�LQ�,QGLD��-DLFR�3XEOLVKLQJ�+RXVLQJ��%RPED\������
��� 'XDL� 5�	�0DQRQPDQL� �7�� &XOWXUH� DQG� &RPPXQLFDWLRQ�� 1HZ� 3HUVSHFWLYHV�� *DOJRWLD� 3XEOLFDWLRQ��

1HZ�'HOKL��������



Ϯϲϯ

&RXUVH�&RGH 7LWOH�RI�WKH�&RXUVH

����� $'9(57,6,1*�	�38%/,&�5(/$7,216

81,7�,
,QWURGXFDWLRQ
(YROXWLRQ�DQG�JURZWK�RI�DGYHUWLVLQJ�
'HILQLWLRQV�RI�DGYHUWLVLQJ

81,7�,,
,QWURGXFWLRQ
6WUXFWXUH�RI�DQ�$GYHUWLVHPHQW�
$GYHUWLVHPHQW�'HVLJQ

81,7�,,,
,QWURGXFWLRQ
7\SHV�RI�DGYHUWLVLQJ
$GYHUWLVLQJ�PHGLD�

81,7�,9
9LVXDOL]DWLRQ��
+HDGOLQHV��
%RG\�FRS\��
9LVXDOV�FRS\�DSSHDO�HWF�

81,7�9
,QWURGXFWLRQ
&RS\�ZULWLQJ�WHFKQLTXHV
)XQGDPHQWDOV�RI�$UWV�LQ�WKH�OD\RXW�
GHVLJQ�

81,7�9,
,QWURGXFWLRQ
3URIHVVLRQDO�RUJDQL]DWLRQV�LQ�DGYHUWLVLQJ�
7KH�FRGH�IRU�FRPPHUFLDO�DGYHUWLVLQJ�RQ�$,5

81,7�9,,
,QWURGXFWLRQ
7KH�FRGH�RI�FRPPHUFLDO�DGYHUWLVLQJ�RQ�'RRUGDUVKDQ��
7KH�FRGH�RI�DGYHUWLVLQJ�SUDFWLFH�RI�WKH�$GYHUWLVLQJ�6WDQGDUG�&RXQFLO�RI�,QGLD�

81,7�9,,,
3XEOLF�5HODWLRQV��
'HILQLWLRQV�
3XEOLF�5HODWLRQV�DQG�SXEOLFLW\



Ϯϲϰ

81,7�,;

1DWXUH�DQG�6FRSH�RI�3XEOLF�5HODWLRQV��

4XDOLILFDWLRQV�

5HVSRQVLELOLWLHV�RI�D�3XEOLF�5HODWLRQV�2IILFHU�
81,7�;

,QWURGXFWLRQ
35�DQG�3XEOLF�2SLQLRQ�
+LVWRU\�DQG�'HYHORSPHQW�RI�35�LQ�,QGLD

81,7�;,
,QWURGXFWLRQ
5ROH�DQG�IXQFWLRQV�RI�35�LQ�PDQDJHPHQW�
35�3ROLF\�

81,7�;,,
6WUXFWXUH�DQG�IXQFWLRQV�RI�D�35��
'HSDUWPHQW�LQ�*RYHUQPHQW��
3XEOLF�
3ULYDWH�6HFWRUV

81,7�;,,,
,QWURGXFWLRQ
)XQFWLRQV�RI�D�352�
0HGLD�UHODWLRQV�
(PSOR\HH�UHODWLRQV�

81,7�;,,9
35�3URIHVVLRQDO�2UJDQL]DWLRQV��
1HZ�WUHQGV�LQ�35�
(WKLFV�RI�3XEOLF�UHODWLRQV

5()(5(1&(�%22.6�

���0HOYLQ�/��'HIOXHU��(YHUHWWH��/�'HQQLV���8QGHUVWDQGLQJ�0DVV�&RPPXQLFDWLRQ�± $�/LEHUDO�DUWV�
SHUVSHFWLYH�± �3XEOLVKHUV�± +RXJKWRQ�0LIIOLQ�&RPSDQ\�± %RVWRQ��7RURQWR�± \HDU�± ������
���.HYDO�-��.XPDU� ��0DVV�&RPPXQLFDWLRQ� LQ�,QGLD�± �3XEOLVKHUV� � -DLFR�3XEOLVKLQJ�KRXVH�1HZ�
'HOKL�± \HDU�������± ,,,�(GLWLRQ���
���5HXEHDQ�5D\���&RPPXQLFDWLRQ�7RGD\�± 8QGHUVWDQGLQJ�&UHDWLYH�VNLOO��3XEOLVKHUV�� +LPDOD\D�
3XEOLVKLQJ�+RXVH��0XPEDL�± \HDU�± �������
���$QJHOD�:DGLD� ��&RPPXQLFDWLRQ� DQG�0HGLD�± 6WXGLHV� LQ� ,GHDV�� ,QLWLDWLYHV� DQG� LQVWLWXWLRQV� ±
�3XEOLVKHUV�� .DQLVKND�3XEOLVKHUV�1HZ�'HOKL�± \HDU�± ������
��� <�.�'¶VRX]D�� �� &RPPXQLFDWLRQ� WRGD\� DQG� WRPRUURZ� ± �3XEOLVKHUV� �'LVFRYHU\� 3XEOLVKLQJ�
+RXVH�1HZ�'HOKL��<HDU�± ������
��� &�6�� 5D\DGX� ��0HGLD� DQG� &RPPXQLFDWLRQ�0DQDJHPHQW� ± �3XEOLVKHUV� +LPDOD\D� 3XEOLVKLQJ�
+RXVH��0XPEDL�± \HDU�± �����± ,,,�(GLWLRQ���
��� /DUU\� /�� %DUNHU�� 'HERUDK� /�� %DUNHU�� �� &RPPXQLFDWLRQ� ±�� 3XEOLVKHUV� � $OO\Q� DQG� %DFRQ��
0DVVDFKXWHV�± <HDU ± �����6L[WK�(GLWLRQ�



Ϯϲϱ

&RXUVH�&RGH 7LWOH�RI�WKH�&RXUVH

����� $8',2�352'8&7,21

81,7�,

+LVWRU\� RI� 5DGLR� � 'HYHORSPHQWV� DQG� $GYDQFHV� LQ� 5DGLR� -RXUQDOLVP� DQG� WHFKQLTXHV� VLQFH�
LQFHSWLRQ�± 5DGLR�LQ�WRGD\¶V�0HGLD�6FHQDULR��)XWXUH�RI�5DGLR��,QWURGXFWLRQ�WR�DFRXVWLFV��GLIIHUHQW�NLQGV�
RI�VWXGLRV�YLV�j�YLV�SURJUDPPH�IRUPDWV��YDULHWLHV�RI�0LFURSKRQHV� WKH�EURDGFDVW�FKDLQ��

81,7�,,

5HFRUGLQJ�	�7UDQVPLVVLRQ� V\VWHPV��0RGXODWLRQ�$P�	�)0�� �$QWHQQDV��5HFHLYHUV�$PSOLILHUV��
+LJK�)LGHOLW\�V\VWHPV��0XOWL�WUDFN�UHFRUGLQJ�WHFKQLTXH��6WHUHR��5HFRUGLQJ�	�(GLWLQJ�&RQVROHV�

81,7�,,,

5DGLR� )RUPDWV� :ULWLQJ� 	� 3URGXFWLRQ� VNLOOV� YLV�DYLV� 'LYHUVH� )RUPDWV�� 7KH� VSRNHQ� ZRUG��
,QWHUYLHZV�'LVFXVVLRQV��6\PSRVLD�± 5DGLR�SOD\V���5DGLR�)HDWXUHV�	�'RFXPHQWDULHV�0XVLF�RQ�5DGLR�

81,7�,9�

6SHFLDO� $XGLHQFH� SURJUDPPHV� RQ� 5DGLR� 3URJUDPPHV� RQ� 5DGLR� 3URJUDPPH� IRU� &KLOGUHQ��
:RPHQ��<RXWK�6HQLRU�FLWL]HQV��5XUDO�)RON��,QGXVWULDO�ZRUNHUV��'HIHQVH�SHUVRQQHO�

81,7�9

1HZV� :ULWLQJ� DQG� 3UHVHQWDWLRQ� 3ULQFLSDOV� RI� 1HZV� ZULWLQJ� LQ� D� SXEOLF� VHUYLFH� EURDGFDVWLQJ�
RUJDQL]DWLRQ��DV�FRQWUDVWHG�ZLWK�1HZV�LQ�SULYDWH�5DGLR

81,7�9,
3ULQFLSDOV�RI�1HZV�SUHVHQWDWLRQ��1HZV�IHDWXUHV��3URIHVVLRQDOV�DQG�)UHHODQFH�VWULQJHUV�UHSRUWLQJ�

IRU�5DGLR��'LVDVWHU�FRYHUDJH�1HZV�%XOOHWLQV�

81,7�9,,
3URGXFWLRQ�0DQDJHPHQW� (FRQRPLF�3URGXFWLRQ�0DQDJHPHQW��3ULQFLSOHV�RI�3URGXFWLRQ�3ODQQLQJ�

DQG�&RXUVH�RI�3URGXFWLRQ��3UH�SURGXFWLRQ��3URGXFWLRQ�DQG�3RVW�SURGXFWLRQ��0DQDJHPHQW�RI�SHUVRQQHO�
)LQDQFLDO�DQG�7HFKQLFDO�UHVRXUFHV�

81,7�9,,,
%XGJHWDU\�SODQQLQJ�DQG�FRQWURO�'LUHFW�DQG�,QGLUHFW�FRVWV��+XPDQ�UHVRXUFH�'HYHORSPHQW��IL[HG�

YDULDEOH�IDFWRUV�LQ�SODQQLQJ�VXEMHFW� UHVHDUFK��FRQGXFLYH SURGXFWLRQ�FRQGLWLRQV�

81,7�,;
,QWURGXFWLRQ

,QQRYDWLYH�'HYHORSPHQWV�,Q�5DGLR�&RPPXQLFDWLRQ�

,QIRUPDWLRQ�6HUYLFH�3URJUDPPHV�RQ�5DGLR

81,7�;
,QWURGXFWLRQ

&RPPXQLW\�5DGLR��



Ϯϲϲ

/RFDO�5DGLR��

&DPSXV�5DGLR��

3ULYDWH�)0�5DGLR�VWDWLRQV�

81,7�;,
,QWURGXFWLRQ
$SSOLFDWLRQ�RI�6RXQG�LQ�6WXGLR�IRUPDWV�
,QWURGXFWLRQ�WR�YDULRXV�5HFRUGLQJ�6RIWZDUHV�LQ�WKH�LQGXVWU\

81,7�;,,

,QWURGXFWLRQ

$SSOLFDWLRQ�RI�6RXQG�UHFRUGLQJ�LQ�5DGLR�6WDWLRQV�

81,7�;,,,

6RXQG�VSHFWUXP�DQG�IUHTXHQFLHV��

+LVWRU\�RI�UHFRUGLQJ�DQG�IRUPDWV

81,7�;,9

'LJLWDO�WHFKQRORJ\�DQG�DGYDQFHPHQWV�� &UHDWLQJ�ILOHV�DQG�QDPLQJ�WKHP�± 5HFRUGLQJ�± 8VLQJ�(4��
'<106��6);��DQG�5HYHUE�± 6RXUFH�6HOHFWLRQ�± &OHDQLQJ�DQG�(GLWLQJ�� (OHPHQWV�RI�PXVLF�UHFRUGLQJ��
0L[LQJ�3UH�DQG�3RVW�0DVWHULQJ

5()(5(1&(�%22.6�

�� /RXLH�7DELQJ��³+RZ�WR�GR�FRPPXQLW\�UDGLR´�81(6&2�������
�� &DUROH�)OHPLQJ��³7KH�5DGLR�+DQGERRN´���QG HGLWLRQ��5RXWOHGJH�������
�� -DQ�0DHV�DQG�0DUFK�9HUHDPPHQ�³'LJLWDO�$XGLR�7HFKQRORJ\´���WK (GLWLRQ�)RFDO�3UHVV��������
�� 0LQLVWU\�RI�,QIRUPDWLRQ�DQG�%URDGFDVWLQJ��*RYW��RI�,QGLD� $QQXDO�5HSRUW����������
�� $OO�,QGLD�5DGLR��$XGLHQFH�5HVHDUFK�8QLW��3UDVDU�%KDUDW������



Ϯϲϳ

&RXUVH�&RGH 7LWOH�RI�WKH�&RXUVH

����� 9,'(2�352'8&7,21

81,7�,

3UHSURGXFWLRQ�3ODQQLQJ�6WDJH � &RQFHSW�±FRQWHQW�± UHVHDUFK�WKH�EDVLF�VFULSW�± WKH�UROH�RI�ZULWHU�
IRU�WHOHYLVLRQ�EXGJHW�± ORJLVWLFV� &UHZ�± /RFDWLRQ�VXUYH\� 7DOHQWV��

81,7�,,��

5ROHV�RI� WKH�SURGXFWLRQ�FUHZ� OLNH� WKH�3URGXFHU��3URGXFWLRQ�DVVLVWDQW��&DPHUDPDQ��DQG� WKH�6WXGLR�FUHZ�
ERWK�SURGXFWLRQ�DQG�WHFKQLFDO�DQG�RWKHU�RXWGRRU�FUHZ� ZKR�LV�ZKR�

81,7�,,,

)RU�VWXGLR�DQG�RXWGRRU�VKRZV�WKH�VHW�GHVLJQ�EDFNGURS�DQG�SURSHUWLHV�WR�EH�XVHG��WKH�UROH�RI�WKH�DUW�
GLUHFWRU�RU�WKH�VHW�GHVLJQHU��3URSV�:DUGUREH�0DNHXS�

81,7�,9

6KRRWLQJ� 6WDJH� &DPHUD� HTXLSPHQW� DQG� DFFHVVRULHV� ± 6KRRWLQJ� WHFKQLTXHV� ± FRPSRVLWLRQ� DQG�
IUDPLQJ�W\SHV�RI�VKRWV� WDNLQJ�QRWHV�± ZULWLQJ�WKH�GRSH�VKHHWV� 6KRRWLQJ�WHFKQLTXHV�XVHG�IRU�1HZV��6SRUWV�
DQG�EXVLQHVV�UHSRUWLQJ�

81,7�9�

&UHDWLYH� DIIDLUV� SURJUDPPHV�� 'RFXPHQWDULHV�� IHDWXUHV�� /LYH�VKRZV�� HYHQW� VKRZV�� &UHDWLYH�
SURGXFWLRQV�OLNH�VHULDOV��DXGLR�SOD\V�DQG�RXWGRRU�VHULDOV��DGYHUWLVHPHQW�ILOPV��PXVLF�YLGHRV��QHZ�IRUPDWV�
HWF�

81,7�9,
7HFKQLFDO�LQSXWV�HTXLSPHQW�UHTXLUHG�IRU�YDULRXV�VKRZV�LQFOXGLQJ�OLJKWQLQJ�HWF�DQG�&UHZ�UHTXLUHG�

IRU�WKH�YDULRXV�VKRZV��6KRRWLQJ�WHFKQLTXHV�IRU�WKH�PHJD�DQG�WKH�OLYH�VKRZV�DQG�OLYH�1HZV�

81,7�9,,
3RVW�3URGXFWLRQ�6WDJH� (GLWLQJ�±OLQHDU�1RQOLQHDU�(TXLSPHQW�± SUHSDUDWLRQ�RI�HGLW�OLVW��8VH�RI�WKH�

'RSH�VKHHW���HGLWLQJ�VFKHGXOH�± (GLWLQJ�RI�WKH�SURJUDPPH�LGHQWLI\�WKH�HGLWRU��VSHFLDO�HIIHFWV��ZULWLQJ�IRU�
WKH�SURJUDPPH��UHFRUGLQJ�WKH�DXGLR�

81,7�9,,,
8VH�RI�9RLFH�RYHU�IRU�WKH�GRFXPHQWDU\� PXVLFDO�VFRUH�UHFRUGLQJ�DQG�XVLQJ�WKH�PXVLF�O\LQJ�RI�WKH�

WUDFNV��&RPSXWHU�JUDSKLFV��WLWOLQJ�HWF��± PHHW�WKH�GHDGOLQHV�

81,7�,;
0DQDJHPHQW

3URIHVVLRQDO�SUDFWLFH

0DQDJHPHQW

/HJDO�LVVXHV�

(WKLFV



Ϯϲϴ

81,7�;
7HFKQRORJ\� �7HFKQLFDO� DUHDV� (TXLSPHQW�)RUPDWV�0DLQWHQDQFH�6DWHOOLWH� 79� '7+�2XWVLGH�

%URDGFDVW� /LYH�OLQNV�8SOLQN��'RZQOLQN��/DWHVW�7HFKQRORJ\�+'79

81,7�;,
6LQJOH�FDPHUD� VKRRWLQJ�� &RQWLQXRXV� VLQJOH� ±FDPHUD� VKRRWLQJ�� 'LVFRQWLQXRXV� VLQJOH� FDPHUD�

VKRRWLQJ��VHJPHQWHG�VKRRWLQJ��0XOWL�FDPHUD�WUHDWPHQW�± 9LVXDO�YDULHW\��6KRW�RUJDQLVDWLRQ��6XEMHFWLYH�DQG�
REMHFWLYH�DSSURDFKHV��)RFXVLQJ�DXGLHQFH�DWWHQWLRQ��&UHDWLQJ�WHQVLRQ��3DFH��7LPLQJ�DQG�9LVXDO�FODULW\�

81,7�;,,

9LVXDO� HIIHFWV�0LUURU� HIIHFWV�� (OHFWURQLF� HIIHFWV�� &KURPR� NH\� WHFKQLTXHV� DQG� 'LJLWDO� YLGHR�
HIIHFWV��7LPHFRGH�V\QF�DQG�FRORU�V\QF��UHPRWH�FRQWUROOLQJ�

81,7�;,,,

6WXGLR�)ORRU��&DPHUDV�RQ�3HGHVWDOV��0LFURSKRQHV��/LJKWLQJ�ULJV�DQG�WKH�FRQWUROOLQJ�(TXLSPHQWV��
WKH�UROH�RI�)ORRU�0DQDJHU��3URGXFWLRQ�&RQWURO�5RRP��9LVLRQ�&RQWURO�DQG�6RXQG�&RQWURO��9LGHR�0RQLWRU��
9LVLRQ�0L[HU��$XGLR�0L[LQJ�FRQVROH��&KDUDFWHU�*HQHUDWRU�'LJLWDO�9LGHR�(IIHFWV��975��DQG�7DON�%DFN�

81,7�;,9
'LIIHUHQW� YLGHR� UHFRUGLQJ� IRUPDWV� ± 7DSHV�� �9+6�%HWD�� 'LJL�%HWD�+'9�� '9&DP�� 8�0DWLF��

7DSHOHVV��'9'��2SWLFDO�DQG�%OXH�UD\�'LVNV��&RPSDFW�)ODVK�&DUGV�DQG�6ROLG�6WDWH�FDUGV��+DUG�GLVN�EDVHG�
UHFRUGLQJ�HWF�

5()(5(1&(�%22.6�

�� *HUDOG�0LOOHUVRQ��9LGHR�3URGXFWLRQ�KDQG�%RRN���UG (GLWLRQ��)RFDO�3UHVV�������
�� 3HWHU�:�5HD	�'DYLG�.�,UYLQJ��3URGXFLQJ�	�'LUHFWLQJ�WKH�6KRUW�)LOP�DQG�9LGHR���QG (GLWLRQ��

)RFDO�3UHVV�������
�� 'HVO\YHU	�*UDKDP�6ZDLQVRQ��%DVLFV�RI�9LGHR�3URGXFWLRQ���QG (GLWLRQ��)RFDO�3UHVV������
�� 'HVO\YHU	�*UDKDP�6ZDLQVRQ��%DVLFV�RI�9LGHR�/LJKWLQJ��)RFDO�3UHVV�������
�� 9DVXNL�%HODYDGL��9LGHR�3URGXFWLRQ�6HFRQG�(GLWLRQ��3XEOLVKHG�E\�2[IRUG�XQLYHUVLW\������



Ϯϲϵ

7+,5'�6(0(67(5
&RXUVH�&RGH 7LWOH�RI�WKH�&RXUVH

����� *5$3+,&�&20081,&$7,21

81,7�,
'HVLJQ� ± GHILQLWLRQ� 	 IXQGDPHQWDOV� ± SXUSRVH� 	� IXQFWLRQV� RI� D� JRRG� GHVLJQ� ± SULQFLSOHV� RI�

GHVLJQ�± GHVLJQ�GHFLVLRQV�± JUDSKLF�FRPPXQLFDWLRQ�±
81,7�,,�
GHILQLWLRQ��QDWXUH�	�VFRSH��GHVLJQ�SURFHVV�± OD\RXW�VWDJHV�	�W\SHV�± DSSURSULDWH�YLVXDO�VWUXFWXUH�± VKDSLQJ�
PHGLD�DUFKLWHFWXUH�± PRGHUQ�GHVLJQ�± RSSRUWXQLWLHV�DQG�FKDOOHQJHV�
81,7�,,,

,QWURGXFWLRQ
%DVLF�FRPSRQHQWV�RI�GHVLJQ��
YLVXDOV��
WH[W��
JUDSKLFV�DQG�
FRORXU��W\SRJUDSK\

81,7�,9
'HILQLWLRQ��
SULQFLSOHV�	�VLJQLILFDQFH��
YLVXDOV�
FDWHJRULHV��F
ULWHULD�IRU�VHOHFWLRQ��
HGLWLQJ SLFWXUHV�

81,7�9
3KRWRJUDSK\�	�GHVLJQLQJ�
HWKLFDO�LVVXHV�
FRORXU�EDVLFV��FRORU�WKHRULHV��FRORXU�SV\FKRORJ\��
LPSRUWDQFH�RI�FRORXU�LQ�GHVLJQLQJ�

81,7�9,
3XEOLFDWLRQ�GHVLJQ��

QDPH�SODWH��

PDVWHU�SDJHV��WHPSODWHV��VW\OH�VKHHWV��

GXPP\LQJ�SURFHVV�UROH�RI�FRPSXWHUV�LQ�GHVLJQLQJ�± TXDUN�[SUHVV

81,7�9,,
$UFKLWHFWXUDO�FRPSRQHQWV�RI�QHZVSDSHUV�DQG�PDJD]LQHV��

IRUPDWV�	�SDJH�PDNH�± XS��

IURQW�SDJH��LQVLGH�SDJH��

HGLWRULDO�	�RSLQLRQ�SDJHV�

81,7�9,,,
/LIH�VW\OHV�	�IHDWXUH�SDJHV��



ϮϳϬ

IRRG�	�IDVKLRQ��HQWHUWDLQPHQW��

EXVLQHVV�	�FODVVLILHGV��GHVLJQLQJ�VSHFLDO�	�UHJXODU�VHFWLRQV�

ERRN�GHVLJQ�

81,7�,;
'HVLJQLQJ�IRU�SXEOLF�UHODWLRQV�± QHZVOHWWHUV��

/HWWHUKHDG�	�ORJR�GHVLJQ��

LGHQWLI\�	�FROODWHUDO�PDWHULDOV��SURGXFW�	�SDFNDJLQJ�

81,7�;
+RVSLWDOLW\�PDWHULDOV�	�EUDQGLQJ��
EXVLQHVV�FRUUHVSRQGHQFH�PDWHULDO��
SURPRWLRQDO�PDWHULDO��DGYHUWLVLQJ�GHVLJQ��SRVWHU�GHVLJQ�

81,7�;,
*UDSKLFV�LQSXW�� RXWSXW�GHYLFHV��
'LUHFW�LQSXW�GHYLFHV�� &XUVRU�GHYLFHV��
'LUHFW�VFUHHQ�LQWHUDFWLRQ�� ORJLFDO�LQSXW��
/LQH�GUDZLQJ�GLVSOD\V�� UDVWHU�VFDQ�GLVSOD\V�

81,7�;,,

7ZR� GLPHQVLRQDO� JUDSKLFV�� 5DVWHU� JUDSKLFV� � 6FDQ� FRQYHUVLRQ� RI� SRO\JRQV� � UHJLRQ� ILOOLQJ� �
DOJRULWKPV�� )LOH� IRUPDWV� ± *,)�� -3(*�� 7,))�� *UDSKLFV� $QLPDWLRQ� )LOHV�� 3RVWVFULSW�(QFDSVXODWHG�
3RVWVFULSW�ILOHV�

81,7�;,,,

&XUYHV�DQG�VXUIDFHV��3DUDPHWULF�UHSUHVHQWDWLRQ�RI�FXUYHV�� SDUDPHWULF�UHSUHVHQWDWLRQ�RI�VXUIDFHV��
SODQHV�� FXUYHG�VXUIDFHV�� UXOHG�VXUIDFHV�

81,7�;,9
7KUHH� GLPHQVLRQDO� JUDSKLFV�� �'� WUDQVIRUPDWLRQV� � QRUPDO�� REOLTXH� FHQWUDO� SURMHFWLRQV� � �'�

DOJRULWKPV�� KLGGHQ�OLQHV�DQG�KLGGHQ VXUIDFHV�UHPRYDO��/LJKWLQJ��SHUFHSWLRQ�DQG�GHSWK�RI�ILHOG�

5()(5(1&(�%22.6�

�� :LOOLDP� 5\DQ�� 7KRQVDU� 'HOPD� /HDUQLQJ�� ³*UDSKLF� &RPPXQLFDWLRQ� 7RGD\´�� ,9� (GLWLRQ��
�����

�� <RODQGD�=DSSDSHUUD��5RWRYLVLRQ��������³(GLWRULDO�'HVLJQ�IRU�3ULQW�	�(OHFWURQLF�0HGLD´
�� &KULV )RUVW���,,�(GLWLRQ��³'HVLJQLQJ�IRU�1HZVSDSHUV�	�0DJD]LQHV´��5RXOHGJH�����
�� 7UDGLWLRQDO�DQG�'LJLWDO�7HFKQLTXHV�IRU�*UDSKLF�&RPPXQLFDWLRQ���3DXO�/DVH������
�� 1RWHV�RQ�*UDSKLF�'HVLJQ�DQG�9LVXDO�&RPPXQLFDWLRQ��*UHJJ�%HUU\PDQ��&ULVS�3XEOLFDWLRQ��

����



Ϯϳϭ

&RXUVH�&RGH 7LWOH�RI�WKH�&RXUVH

����� &20081,&$7,21�5(6($5&+�0(7+2'6

81,7�,�

'HILQLWLRQ�

HOHPHQWV�RI�UHVHDUFK�

VFLHQWLILF�DSSURDFK�

UHVHDUFK�DQG�FRPPXQLFDWLRQ�WKHRULHV�

81,7�,,

5ROH�DQG�IXQFWLRQ�

VFRSH�DQG�LPSRUWDQFH�RI�FRPPXQLFDWLRQ�UHVHDUFK��

EDVLF�DQG�DSSOLHG�UHVHDUFK�

81,7�,,,

5HVHDUFK�GHVLJQ�FRPSRQHQWV�

H[SHULPHQWDO��

TXDVL�H[SHULPHQWDO��EHQFK�PDUN��

ORQJLWXGLQDO�VWXGLHV�± VLPXODWLRQ�

SDQHO�VWXGLHV�±FR�UHODWLRQDO�GHVLJQV�

81,7�,9��

0HWKRGV�RI�FRPPXQLFDWLRQ�UHVHDUFK�

FHQVXV�PHWKRG��VXUYH\�PHWKRG��

REVHUYDWLRQ�PHWKRG�± FOLQLFDO�VWXGLHV�

FDVH�VWXGLHV�± FRQWHQW�DQDO\VLV�

81,7�9�

7RROV� RI� GDWD� FROOHFWLRQ�� VRXUFHV�� PHGLD� VRXUFH� ERRNV�� TXHVWLRQQDLUH� DQG� VFKHGXOHV�� SHRSOH¶V�
PHWHU��GLDU\�PHWKRG��ILHOG�VWXGLHV��ORJLVWLF�JURXSV��IRFXV�JURXSV��WHOHSKRQH��VXUYH\V��DQG�RQOLQH�SROOV�

81,7�9,
5DQGRP�VDPSOLQJ�PHWKRGV�DQG�UHSUHVHQWDWLYHQHVV�RI�WKH�VDPSOHV��

VDPSOLQJ�HUURUV�

GLVWULEXWLRQV�LQ�WKH�ILQGLQJV�

81,7�9,,
5HSRUW�ZULWLQJ�



ϮϳϮ

GDWD�DQDO\VLV�WHFKQLTXHV�

FRGLQJ�DQG�WDEXODWLRQ�± QRQ�VWDWLVWLFDO�PHWKRGV

GHVFULSWLYH�± KLVWRULFDO

81,7�9,,,
6WDWLVWLFDO�DQDO\VLV�

SDUDPHWULF�DQG�QRQ�SDUDPHWULF�

XQL�� YDULDWH�± EL�YDULDWH�±PXOWL�YDULDWH

81,7�,;
7HVWV�RI�VLJQLILFDQFH�

OHYHOV�RI�PHDVXUHPHQW�

FHQWUDO�WHQGHQF\�± WHVWV�RI�UHOLDELOLW\�DQG�YDOLGLW\�

6366�DQG�RWKHU�VWDWLVWLFDO�SDFNDJHV�

81,7�;
0HGLD�UHVHDUFK�DV�D�WRRO�RI�UHSRUWLQJ��

5HDGHUVKLS�DQG���DXGLHQFH�VXUYH\V��

SUHSDUDWLRQ�RI�UHVHDUFK�UHSRUWV���SURMHFW�UHSRUWV���GLVVHUWDWLRQV���WKHVHV��

(WKLFDO�SHUVSHFWLYHV�RI�PDVV�PHGLD�UHVHDUFK�

81,7�;,
6DPSOLQJ�LQ�FRPPXQLFDWLRQV�5HVHDUFK� 7\SHV��WKHLU�DSSOLFDWLRQV�DQG�OLPLWDWLRQV��0HWKRGV�RI�GDWD�

&ROOHFWLRQ��,QWHUYLHZ��TXHVWLRQQDLUH��REVHUYDWLRQ�DQG�FDVH�VWXG\�DSSOLFDWLRQV�DQG�OLPLWDWLRQV�RI�GLIIHUHQW�
PHWKRGV�

81,7�;,,

8VH�RI�VWDWLVWLFV�LQ�FRPPXQLFDWLRQ�UHVHDUFK��%DVLF�VWDWLVWLFDO�WRROV��PHDVXUHV�RI�FHQWUDO�WHQGHQF\�
�PHDQ�PRGH�DQG�PHGLXP���PHDVXUHV�RI�GLVSHUVLRQ��VWDQGDUG�GHYLDWLRQ���FRUUHODWLRQ�DQG�FKL�VTXDUH�

81,7�;,,,

'DWD�SURFHVVLQJ��$QDO\VLV��
SUHVHQWDWLRQ�DQG�LQWHUSUHWDWLRQ�RI�GDWD��
8VH�RI�JUDSKLFV�LQ�GDWD�SUHVHQWDWLRQ�

81,7�;,9

:ULWLQJ�D�UHVHDUFK�SURSRVDO�
ZULWLQJ�UHVHDUFK�UHSRUW�
&RPSRQHQWV�DQG�VW\OH�

5()(5(1&(�%22.6�

�� $UWKXU�$VD�%HUJHU��³0HGLD�5HVHDUFK�7HFKQLTXHV´��6DJH�3XEOLFDWLRQV��1HZ�'HOKL

�� 5RJHU�'�:LPPHU��0DVV�0HGLD�5HVHDUFK



Ϯϳϯ

�� :UHQFK�HW�DO��4XDOLWDWLYH�5HVHDUFK�0HWKRGV�IRU�&RPPXQLFDWLRQ��2[IRUG�8QLYHUVLW\�3UHVV�

�� 0HGLD� DQG� &RPPXQLFDWLRQ� 5HVHDUFK� PHWKRGV�� $UWKXU� DVD� %HUJXU�� 6DQ� )HDQVLVFR� 6WDWH�
8QLYHUVLW\���86$������

�� 0DVV�&RPPXQLFDWLRQ�5HVHDUFK�0HWKRGV��9ROXPH�� $QGHUV�+DQVHQ��6$*(������



Ϯϳϰ

&RXUVH�&RGH 7LWOH�RI�WKH�&RXUVH

����� 0(',$�/$:6�$1'�(7+,&6

81,7�,

+LVWRU\�3HUVSHFWLYH�RI�WKH�0HGLD�/DZV�LQ�,QGLD� &RQVWLWXWLRQ�DQG�0HGLD��)XQGDPHQWDOV�5LJKWV��
)UHHGRP� RI� 6SHHFK� DQG� ([SUHVVLRQ��'LUHFWLYH� SULQFLSOHV� RI� VWDWH� SROLF\�� 3RZHUV� DQG� 3ULYLOHJHV� RI� WKH�
3DUOLDPHQW���6WDWH�OHJLVODWLYH�DVVHPEOLHV�

81,7�,,

3UHVV�/DZV�LQ�,QGLD

'HILQLWLRQ�RI�FRQWHPSW�RI�FRXUW

,QWHOOHFWXDO�SURSHUW\�ULJKWV

7UDGHPDUN�

3DWHQWO\�DQG�FRS\�ULJKW�

81,7�,,,

3DUOLDPHQWDU\� SULYLOHJHV� ERRNV� DQG� UHJLVWUDWLRQ� DFW� ZRUNLQJ� MRXUQDOLVW� DFW� SUHVV� FRXQFLO� RI�
,QGLD� SUHVV�FRPPLVVLRQV�RI�,QGLD� RIILFLDO�VHFUHWV�DFW�

81,7�,9�

3UHVV�FHQVRUVKLS��5LJKW�WR�LQIRUPDWLRQ��&RGH�RI�HWKLFV�IRU�PHGLD�SURIHVVLRQDOV��WKH�UROH�RI�SUHVV�
FRXQFLO�RI�,QGLD�DQG�RWKHU�SURIHVVLRQDO�FRXQFLOV�

81,7�9

&LYLO�$QG�&ULPLQDO� /DZV��&LYLO� DQG�&ULPLQDO� /DZ� RI�'HIDPDWLRQ��5HOHYDQW� SURYLVLRQV� RI� WKH�
,QGLDQ�3HQDO�&RGH�ZLWK�UHIHUHQFH�WR�VHGLWLRQ��REVFHQLW\��FULPH�DJDLQVW�ZRPHQ��FKLOGUHQ�HWF����

81,7�9,
/DZV�GHDOLQJ�ZLWK�REVFHQLW\��

/DZV�DQG�FRQVWLWXWLRQDO�SURYLVLRQV�SHUWDLQLQJ�WR�+XPDQ�5LJKWV�LQ�,QGLD�

81,7�9,,
&LQHPDWRJUDSK� $FW�� ������ 3UDVDU� %KDUDWKL� $FW�� &RPPLWWHHV� RQ� %URDGFDVWLQJ� DQG� ,QIRUPDWLRQ�

0HGLD��%URDGFDVWLQJ�UHJXODWLRQV�± NH\�LVVXHV��*$77�DQG�,QWHOOHFWXDO�SURSHUW\�ULJKW�OHJLVODWLRQV�

81,7�9,,,
&\EHU�/DZV�LQ�,QGLD��1HHG�IRU�F\EHU�ODZV��QDWXUH�DQG�VFRSH�RI�F\EHU�ODZV��DSSURDFKHV�WR�F\EHU�

ODZV��F\EHU�± FULPHV��SLUDF\��&RQYHUJHQFH�ELOO��,QIRUPDWLRQ�7HFKQRORJ\�/HJLVODWLRQ�

81,7�,;
(WKLFV��

5ROH�DQG�UHVSRQVLELOLWLHV�RI�SURIHVVLRQDO�ERGLHV��

7KHPHV�DQG�LVVXHV�LQ�0HGLD�(WKLFV��

3ULQFLSOHV�DQG�HWKLFV�RI�-RXUQDOLVWLF�FRQGXFW�



Ϯϳϱ

81,7�;
&RPSDULVRQ�RI�HWKLFDO�QRUPV��

&RGHV�IRU�UDGLR��WHOHYLVLRQ�DQG�DGYHUWLVLQJ��

&DVH�VWXGLHV�LQ�PHGLD�HWKLFV�DQG�PDMRU�HWKLFDO�YLRODWLRQV�

81,7�;,
'RPHVWLF�YLROHQFH�DFW� WDEORLG�DQG�\HOORZ�MRXUQDOLVP�± YLROHQFH�DQG�EUXWDOLW\�± UHSRUWLQJ�GXULQJ�

VSHFLDO�VHQVLWLYH�VLWXDWLRQV� HWKLFDO�FRQVWUXHV�LQ�LQYHVWLJDWLYH�MRXUQDOLVP�

81,7�;,,

/DZ�RI�FRS\ULJKW��

PDMRU�FRS\ULJKW�LVVXHV�FDVHV��

:,32��

SLUDF\�RI�PHGLD�SURGXFWV�DQG�WKH�,7�$FW������

81,7�;,,,

7KH�OLPLWV�RI�WKH�ULJKW�WR�NQRZ�± MRXUQDOLVP�HWKLFV�DQG�SDWULRWLVP� QHZ�UROHV�RI�MRXUQDOLVP�DQG�

SXEOLF�RSLQLRQ�± MRXUQDOLVW�FRGH�RI�FRQGXFW�± EURDGFDVW�FRQWHQW�FRPSODLQWV�FRXQFLO�

81,7�;,9

&RGHV� RI� HWKLFV� IRU�PHGLD� SURIHVVLRQDOV�� UROH� RI� SUHVV� FRXQFLO� RI� ,QGLD� DQG� RWKHU� SURIHVVLRQDO�

FRXQFLOV�DQG�FDVH�VWXGLHV�RI�PDMRU�HWKLFDO�YLRODWLRQV�E\�WKH�,QGLDQ�PHGLD��

5()(5(1&(�%22.6�

�� %DVX��³/DZ�RI�WKH�3UHVV�LQ�,QGLD´��3UHQWLFH�+DOO�RI�,QGLD�����

�� %DVX��³,QWURGXFWLRQ�WR�,QGLDQ�&RQVWLWXWLRQ´��3UHQWLFH�+DOO�RI�,QGLD�����

�� +DPHOLQJ��&HVV��³(WKLFV�RI�&\EHU�VSDFH´��6DJH�3XEOLFDWLRQV�����

�� 'D\��(�(WKLFV�LQ�0HGLD�&RPPXQLFDWLRQV��&DVHV�DQG�&RQWURYHUVLHV��7KRPVRQ�/HDUQLQJ�����

�� /HVOLH��³0DVV�&RPPXQLFDWLRQ�(WKLFV´��7KRPVRQ�/HDUQLQJ�������



Ϯϳϲ

&RXUVH�&RGH 7LWOH�RI�WKH�&RXUVH

����� ,17(516+,3��21(�0217+�

6WXGHQWV�VKRXOG�JR�IRU�DQ�,QWHUQVKLS�IRU�����ZHHNV��RQH�PRQWK���DIWHU�WKH�VHFRQG�VHPHVWHU�EHIRUH�
WKH�HQG�RI�WKLUG�VHPHVWHU�WR�DQ\�PHGLD�RUJDQL]DWLRQ�ZLWK�WKH�GXDO�DSSURYDO�RI�WKH�8QLYHUVLW\�DQG�VXEPLW�
WKH�UHSRUW�ZLWK�WKH�ZRUN�GLDU\�LQ�WKH�,,,�VHPHVWHU

6FKHPH�RI�0DUNV

:RUN�'LDU\ � ���0DUNV

5HSRUW � ���0DUNV

9LYD�9RFH� � ���0DUNV

BBBBBBBBBBBB
����0DUNV
BBBBBBBBBBBB

9LYD�9RFH�([DPLQDWLRQ�ZLOO�EH�FRQGXFWHG�DW�WKH�HQG�RI�,,,�6HPHVWHU



Ϯϳϳ

)2857+�6(0(67(5
&RXUVH�&RGH 7LWOH�RI�WKH�&RXUVH

����� '(9(/230(17�&20081,&$7,21

81,7�,
'HYHORSPHQW�� &RQFHSW� ± '\QDPLFV� RI� GHYHORSPHQW� ± 'HYHORSPHQW� LVVXHV� ± 'HYHORSPHQW�

LQGLFDWRUV�± '\VIXQFWLRQV�RI�GHYHORSPHQW�± &RPPXQLFDWLRQ�SHUVSHFWLYH�RQ�GHYHORSPHQW�

81,7�,,
5ROH�RI�&RPPXQLFDWLRQ�LQ�'HYHORSPHQW��
'HYHORSPHQW�PRWLYDWLRQ��
'HYHORSPHQW�SDUWLFLSDWLRQ��
$SSURDFKHV�WR�'HYHORSPHQW�&RPPXQLFDWLRQ�

81,7�,,,
'RPLQDQW�SDUDGLJP�RI�'HYHORSPHQW��
(YROXWLRQDU\�PRGHO�
3V\FKRORJLFDO�YDULDEOH�PRGHO

81,7�,9
&XOWXUDO�IDFWRUV�PRGHO�
(FRQRPLF�JURZWK�PRGHO�
,QGXVWULDOL]DWLRQ�DSSURDFK�±
7KH�FULWLTXH�RI�WKH�DERYH�PRGHOV�

81,7�9
,QWURGXFWLRQ
&RPPXQLFDWLRQ�DSSURDFKHV�RI�'RPLQDQW�SDUDGLJP��
3RZHUIXO�HIIHFWV�PRGHO�RI�PDVV�PHGLD

81,7�9,
'LIIXVLRQ�RI�,QQRYDWLRQV�

0DVV�PHGLD�LQ�PRGHUQL]DWLRQ�

7KH�FULWLTXH�RI�DERYH�PRGHOV�

81,7�9,,
$OWHUQDWLYH�SDUDGLJPV�RI�'HYHORSPHQW�DQG�GHYHORSPHQW�FRPPXQLFDWLRQ��
%DVLF�QHHGV�SURJUDPPH�
,QWHJUDWHG�'HYHORSPHQW�
,QWHUPHGLDWH�WHFKQRORJ\

81,7�9,,,
6HOI�'HYHORSPHQW�± 6HOI�UHOLDQFH�± 3RSXODU�SDUWLFLSDWLRQ�± 1HZ�FRPPXQLFDWLRQ� WHFKQRORJLHV�±

7UDGLWLRQDO�PHGLD�XVH�± 'HYHORSPHQW�VXSSRUW�FRPPXQLFDWLRQ�

81,7�,;
+LVWRULFDO�DQDO\VLV�RI�,QGLD¶V�'HYHORSPHQW��
*DQGKL�0HWKD�PRGHO��



Ϯϳϴ

(ODZDWK�H[SHULPHQW��
1LORNKHUL�H[SHULPHQW

81,7�;
)LYH� <HDU� 3ODQV�� 0RGHOV� RI� ([SHULPHQWDO� 3URMHFW�� 5XUDO� 7HOHYLVLRQ� ± 6,7(�� .KHGD��

&RPPXQLFDWLRQV�3URMHFW��5DGLR�5XUDO�)RUXP�
81,7�;,

5ROH�RI�PDVV�PHGLD�RUJDQL]DWLRQV�LQ�'HYHORSPHQW�&RPPXQLFDWLRQ��1HZVSDSHU��
5DGLR��79��7UDGLWLRQDO�0HGLD��3,%��'$93��6RQJ�DQG�'UDPD�'LYLVLRQ�HWF���
6WUDWHJLHV�RI�'HYHORSPHQW�&RPPXQLFDWLRQ��5ROH�RI�1*2V�LQ�'HYHORSPHQW�

81,7�;,,

C 'HYHORSPHQW�VXSSRUW�&RPPXQLFDWLRQ�LQ�$JULFXOWXUH��+HDOWK�DQG�)DPLO\�:HOIDUH��
(GXFDWLRQ�DQG�/LWHUDF\��(QYLURQPHQW��:RPHQ�(PSRZHUPHQW��3RYHUW\�DQG�
(PSOR\PHQW�

81,7�;,,,

&DVH�6WXGLHV�2Q�
D��'HYHORSPHQW�&RPPXQLFDWLRQ�([SHULHQFHV�
E��5ROH�RI�1*2V�LQ�'HYHORSPHQW

81,7�;,9

&DVH�6WXGLHV�2Q���
F��$SSOLFDWLRQ�RI�'HYHORSPHQW�VXSSRUW�&RPPXQLFDWLRQ�LQ�$JULFXOWXUH���+HDOWK�
DQG�)DPLO\�:HOIDUH���/LWHUDF\�

5()(5(1&(�%22.6�

�� 0R]DPPHO�� 0D]XG� �'HYHORSPHQW� &RPPXQLFDWLRQ�� &KDOOHQJHV� LQ� DQ� (PSRZHUHG� ,QIRUPDWLRQ�
(QYLURQPHQW���5HWULHYHG ���$XJXVW �����

�� 0HIDORSXORV�� 3DROR� ������� 'HYHORSPHQW� &RPPXQLFDWLRQ� 6RXUFHERRN�� %URDGHQLQJ� WKH� %RXQGDULHV�
RI�&RPPXQLFDWLRQ��:DVKLQJWRQ ´�

�� 0F3KDLO��7KRPDV�� ������� 'HYHORSPHQW�FRPPXQLFDWLRQ��5HIUDPLQJ� WKH�UROH�RI� WKH�PHGLD��/RQGRQ��
8.��:LOH\�%ODFNZHOO

�� )ORU��$OH[DQGHU�*��������� 'HYHORSPHQW�&RPPXQLFDWLRQ�3UD[LV��8QLYHUVLW\�RI�WKH�3KLOLSSLQHV�2SHQ�
8QLYHUVLW\�

�� )ORU��$OH[DQGHU��2QJNLNR��,OD�9LUJLQLD�������� ,QWURGXFWLRQ�WR�'HYHORSPHQW�&RPPXQLFDWLRQ�



Ϯϳϵ

&RXUVH�&RGH 7LWOH�RI�WKH�&RXUVH

����� 1(:�0(',$�&20081,&$7,21

81,7�,�

&RPPXQLFDWLRQ�7HFKQRORJ\��&7���FRQFHSW�DQG�VFRSH��&7�DQG�,7��VLPLODULWLHV�DQG�GLIIHUHQFHV�±
WHOHSKRQ\�± HOHFWURQLF�GLJLWDO�H[FKDQJH��&�'RW�� 3DJHUV��&HOOXODU�7HOHSKRQH�

81,7�,,
,QWHUQHW�� /$1�� 0$1�� :$1�� (�PDLO�� :HE�� 2ZQHUVKLS� DQG� DGPLQLVWUDWLRQ� RI� ,QWHUQHW�� ,63V��

:$3��W\SHV�RI�,QWHUQHW�FRQQHFWLRQV��'LDO�XS��,6'1��OHDVH�OLQH���
81,7�,,,

2SWLFDO�ILEUH��
VWUXFWXUH��
DGYDQWDJH�DQG�DSSOLFDWLRQ��
SURWRFROV�RI ,QWHUQHW��6/,3��&6/,3��7&3��,3��333

81,7�,9
:(%�3$*(��:HEVLWHV��+RPHSDJHV��
,QWURGXFWLRQ�WR�+773��+70/��(/3��'16��-$9$��
EURZVLQJ�DQG�EURZVHUV��ERRNPDUNV

81,7�9

6HDUFKLQJ��WKURXJK�GLUHFWRU\�VHDUFK�HQJLQH��V

HDUFK�UHVRXUFHV��YLGHR�FRQIHUHQFLQJ�DQG�WHOHSKRQ\��

H�FRPPHUFH��P�FRPPHUFH��EX\LQJ��VHOOLQJ��EDQNLQJ��DQG�DGYHUWLVLQJ�RQ�,QWHUQHW�

81,7�9,
:HE�SDJH�GHYHORSPHQW��LQVHUWLQJ��OLQNLQJ��HGLWLQJ��

SXEOLVKLQJ��ORFDWLQJ��

SURPRWLQJ�DQG�PDLQWDLQLQJ�D�ZHEVLWH

81,7�9,,
&\EHU�-RXUQDOLVP��2Q�OLQH�HGLWLRQV�RI�QHZVSDSHUV
PDQDJHPHQW�DQG�HFRQRPLFV��
F\EHU�QHZVSDSHUV�FUHDWLRQ��IHHG��PDUNHWLQJ��UHYHQXH�DQG�H[SHQGLWXUH

81,7�9,,,
2QOLQH�HGLWLQJ��

H�SXEOLVKLQJ��VHFXULW\�LVVXHV�RQ�,QWHUQHW��

VRFLDO��SROLWLFDO��OHJDO�DQG�HWKLFDO�LVVXHV�UHODWHG�,7�DQG�&7�

81,7�,;
6RFLDO�DQG�&XOWXUDO�HIIHFWV�RI�QHZ�0HGLD��
6RFLDO�1HWZRUNLQJ��
,QIRUPDWLRQ�2YHUORDG��



ϮϴϬ

,QIRUPDWLRQ�5LFK�DQG�,QIRUPDWLRQ�3RRU�

81,7�;
.QRZOHGJH�*DS�DQG�&XOWXUDO�$OLHQDWLRQ�1HZ�PHGLD�LPSDFW�RQ�ROG�PHGLD��
,&7V�IRU�'HYHORSPHQW�
(PSRZHUPHQW��
ULJKW�WR�LQIRUPDWLRQ

81,7�;,
&RQQRWDWLRQ��'HQRWDWLRQ��5HDGLQJ�&RPSUHKHQVLRQ�� 5HDGLQJ�EHWZHHQ�/LQHV�± /LVWHQLQJ�IRU�FXHV�

± $UJXLQJ� VNLOOV� ± 1HJRWLDWLQJ� VNLOOV� ± ,QWURGXFLQJ� D� FKLHI� JXHVW� ,QWURGXFLQJ� D� 3URJUDPPH� ±
6XPPDUL]LQJ�� (YDOXDWLYH�	�$QDO\WLFDO�:ULWLQJ

81,7�;,,

)RUHLJQ�ZRUGV�LQ�(QJOLVK�± 7HQVH�IRUPV�± 3DUWLFLSOH��3HUIHFW�± 5HDGLQJ�5HYLHZV�± /LVWHQLQJ�WR�
LQWHUSUHW�	�DQDO\]H�± 3UHVHQWLQJ�DQG�PDUNHWLQJ�D�SURGXFW�± 6FHQH�GHVFULSWLRQ�±:ULWLQJ�UHFRPPHQGDWLRQV�
� :ULWLQJ�D�QHZV� UHSRUW�± *URXS�FUHDWHG�ZULWWHQ� UHSRUWV�JLYLQJ� LQVWUXFWLRQ�RQ�YDULRXV�DVSHFWV�RI� WDUJHW�
YRFDEXODU\�

81,7�;,,,

%ULWLVK�$PHULFDQ�(QJOLVK�± 0HGLD�UHODWHG�9RFDEXODU\�± 8QGHUVWDQGLQJ�6FKHGXOHV�± /LVWHQLQJ�WR�
LQWHUYLHZV� 	� 'LDORJXHV� ± 5ROH� SOD\V� LQ� YDULRXV� DXWKHQWLF� VLWXDWLRQV� ± &RQGXFWLQJ� LQWHUYLHZV� ±
2UJDQL]LQJ�D SURJUDPPH�± -RE�$SSOLFDWLRQ�ZLWK�&9��ZLWK�&RYHU�OHWWHU�

81,7�;,9
3UHSRVLWLRQDO�SKUDVHV�± $FWLYH�	�3DVVLYH�± ([WHQVLYH�5HDGLQJ�± 1RYHOV�	�3OD\V�± /LVWHQLQJ�IRU�

GDWD� FROOHFWLRQ�± (YDOXDWLQJ� SUREOHPV� DQG� JLYLQJ� VXJJHVWLRQV� ± *LYLQJ�'LUHFWLRQV� ± 2UDO�	�:ULWWHQ� �
&UHDWLYH�:ULWLQJ�± 8VLQJ�RQOLQH�UHVRXUFHV�WR�H[WUDFW�DXWKHQWLF�PDWHULDOV�RQ�VSHFLILF�DUHDV�RI�LQWHUHVW�

5()(5(1&(�%22.6�

�� *OREDO� &RPPXQLFDWLRQ� LQ� 7UDQVLWLRQ�� 7KH� HQG� RI� GLYHUVLW\� �������� +DPLG0RZODQD�� 6DJH�
3XEOLFDWLRQ��1HZEXU\�3DUN�

�� *OREDO�LQIRUPDWLRQ�DQG�:RUOG�&RPPXQLFDWLRQ���QG HGLWLRQ��± �������+DPLG�0RZODQD�6DJH�
3XEOLFDWLRQV��1HZ�'HOKL�

�� :RUOG�&RPPXQLFDWLRQ�5HSRUW��7KH�PHGLD�DQG�WKH�FKDOOHQJH�RI�WKH�QHZ�WHFKQRORJLHV���������
(G��$ODLQH�0RGRX]��81(6&2�3XEOLVKLQJ��

�� 1HZ�0HGLD�± 5RQDOG�5LFH���������6DJH�3XEOLFDWLRQV
�� 3XEOLF�&RPPXQLFDWLRQ�&DPSDLJQV��5RQDOG�(�5LFH��&KDUOHV�.�$WNLQ��6DJH�3XEOLFDWLRQV�����



Ϯϴϭ

&RXUVH�&RGH 7LWOH�RI�WKH�&RXUVH

����� &25325$7(�&20081,&$7,21

81,7�± ,�
'HILQLWLRQ��
VFRSH�
IXQFWLRQV�RI�&RUSRUDWH�&RPPXQLFDWLRQ

81,7�± ,,

&RUSRUDWH�&XOWXUH
&LWL]HQVKLS
3KLODQWKURS\
,QWHUQDWLRQDO�&RPPXQLFDWLRQ

81,7�± ,,,

&RUSRUDWH�,GHQWLW\�3KLORVRSK\�,PDJH�%XLOGLQJ�± (YHQW�	�&RQIHUHQFH�2UJDQL]DWLRQ�	�
PDQDJHPHQW

81,7�± ,9

,QWURGXFWLRQ�RI�,PDJH��
(YHQW�
&RQIHUHQFH�0DQDJHPHQW

81,7�± 9

&RXQVHOOLQJ��
&ULVLV�DQG�'LVDVWHU�&RPPXQLFDWLRQ�0DQDJHPHQW
)XQFWLRQV

81,7�± 9,

$UW�RI�SHUVXDVLRQ�
IHHGEDFN��
FDPSDLJQ�SODQQLQJ�DQG�VWUDWHJLHV

81,7�± 9,,

$GYHUWLVLQJ�DQG�WKH�PDUNHWLQJ�FRPPXQLFDWLRQ�HQYLURQPHQW��
FXVWRPHU�FDUH��
VWUDWHJLF�SODQQLQJ�DQG�FDPSDLJQ�PDQDJHPHQW

81,7�± 9,,,

&RPPXQLFDWLRQ�6WUDWHJ\�± ��3¶V

81,7�± ,;

&RUSRUDWH�6RFLDO�5HVSRQVLELOLW\

81,7�± ;

&RUSRUDWH�&ULVLV�DQG�&RQIOLFW�6LWXDWLRQ



ϮϴϮ

81,7�± ;,

6RFLDO�0HGLD�DQG�&RUSRUDWH�&RPPXQLFDWLRQ

81,7�± ;,,

(PSOR\HH�&RPPXQLFDWLRQ�	 0HGLD�5HODWLRQV��

81,7�± ;,,,

2UJDQL]DWLRQDO�&RPPXQLFDWLRQ��%XVLQHVV�&RPPXQLFDWLRQ

81,7± ;,9

&DVH�VWXG\�RI�&RUSRUDWH�&ULVLV�0DQDJHPHQW�

5()(5(1&(�%22.6�

���$QDQWKDNULVKQDQ��0���������,PSDFW�RI�&RUSRUDWH�&RPPXQLFDWLRQ�RQ�,QWHUQDO�3XEOLF�± $�&DVH�6WXG\�RI�
+LQGXVWDQ�$HURQDXWLFV�/WG���8QSXEOLVKHG�3K�'���7KHVLV��8QLYHUVLW\�RI�0\VRUH��.DUQDWDND��,QGLD��

���$QGUHZV�� 3��+�� DQG�%LUG�� -�� (�� �������&RPPXQLFDWLRQ� IRU�%XVLQHVV� DQG� WKH� 3URIHVVLRQV��'XEXTXH��
:LP�&��%URZQ�3XEOLVKHUV��,RZD��8�6�$��

����%DQHUMHH��$��.���������$UW�RI�&RUSRUDWH�&RPPXQLFDWLRQ��/RWXV�3UHVV�

��� 3UDNDVK�� -DJDGHHVK� ������� &RUSRUDWH� &RPPXQLFDWLRQ� 3UDFWLFHV� LQ� 3XEOLF� 6HFWRU�� $� &DVH� 6WXG\� RI�
.DUQDWDND�3RZHU�&RUSRUDWLRQ�/LPLWHG��3K�'���7KHVLV��%DQJDORUH�8QLYHUVLW\��%DQJDORUH��.DUQDWDND��,QGLD�

����&RUQHOLVVHQ��-���%HNNXP��7���9DQ��DQG�5XOHU��%���9DQ���������&RUSRUDWH�&RPPXQLFDWLRQ��$�3UDFWLFH�
%DVHG�7KHRUHWLFDO�&RQFHSWXDOL]DWLRQ��&RUSRUDWH�5HSXWDWLRQ



Ϯϴϯ

&RXUVH�&RGH 7LWOH�RI�WKH�&RXUVH

����� 352-(&7�:25.

*XLGHOLQHV�IRU�3URMHFW�ZRUN���'LVVHUWDWLRQ
�� &RQFHSWXDOL]DWLRQ�RI�VXEMHFW� �������0DUNV

$QG�5HVHDUFK�3UREOHP�
5HYLHZ�RI�/LWHUDWXUH� ��������0DUNV

�� �3UHVHQWDWLRQ�RI�0HWKRGRORJ\ ��������0DUNV
�� 'DWD�$QDO\VLV�	�'LVVHUWDWLRQ ��������0DUNV
�� )LQDO�'UDIW�	�3UHVHQWDWLRQ ��������0DUNV
�� 9LYD�±YRFH� ���������0DUNV�

BBBBBBBBBBBBB
7RWDO������������������������0DUNV

BBBBBBBBBBBBB
&KDSWHULVDWLRQ

�� ,QWURGXFWLRQ
�� 5HYLHZ�	�5HODWHG�/LWHUDWXUH
�� 5HVHDUFK�0HWKRGRORJ\
�� $QDO\VLV�DQG�,QWHUSUHWDWLRQ
�� 'LVFXVVLRQ�	�&RQFOXVLRQ
�� %LEOLRJUDSK\
�� $SSHQGLFHV


