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This classic book, now extensively revised and updated, provides a creative revisioning of western herb-
alism. Clear, concise and comprehensive, it elegantly defines an integrated energetic model with specific 
indications for the therapeutic use of western herbs. An exceptional and immensely useful text. 

Chanchal Cabrera, M.N.I.M.H., A.H.G., President, Gaia Garden Herbal Apothecary, Vancouver 

The Energetics of Western Herbs is an excellent resource for the practitioner. Peter Holmes' unique and 
masterful blending of Western physiological and Eastern diagnostic principles adds depth and clarity to 
the art of herbal formulation. This revised edition incorporates the most recent research in plant medicine. 
This brilliant two-volume set is a must for any herbalist. 

Linda Costarella, N.D., co-author of Herbs for Women s Health 

This is a text that deserves respect. As an account, even encyclopaedia, of traditional uses, these 
monographs and their introductions are probably the most complete and integrated anywhere ... This is an 
impressive opus: I believe Holmes succeeds very well on his own terms, and many practitioners will be 
grateful to him for illuminating their therapeutic deliberations. 

Simon Mills, M.N.I.M.H., author of Out of the Earth: The Essential Book of Herbal Medicine 

In this important volume, Peter Holmes has accepted [a] challenge, gone to the libraries and shown that 
there is a rich herbal tradition in the west that was discarded by the enthusiasm and ideology of the 
scientific revolution. Peter Holmes has creatively engaged the best of the buried western herbal tradition 
in a dialogue with the rich tradition of the east. The Energetics of Western Herbs is an important discus-
sion that can only enhance the creativity, depth, intelligence and clinical skills of all herbalists both in the 
east and in the west. 

Ted Kaptchuk, O.M.D., author of Chinese Medicine: The Web That Has No Weaver 

Every user and lover of Western herbs can gain tremendous insight into the nature and "energetics" of 
herbs with careful study of Peter Holmes' ground-breaking book, The Energetics of Western Herbs. This 
book has become the de facto standard reference work for everyone interested in the integration of 
Western and Chinese herbal medicine. This is absolutely where the excitement is today! 

Christopher Hobbs, L.Ac., A.G.H., author of Handbook for Herbal Healing 

The largest and most important study of materia medica in the Western world. It should be on every 
herbalist's bookshelf. 

Brenda Cooke, M.N.I.M.H., Editor, Greenfiles 

Here is perhaps the first attempt in a millenium or more to classify Western herbs in terms of their 
"energetics." Holmes views Western herbs through the eyes of a practitioner of Chinese medicine. The 
Energetics of Western Herbs is borne of the author's lifetime pursuit of thinking of Western herbs in 
oriental terms. It is an impressive, massive undertaking ... This is an impact herb book, one that will be 
talked about reverently and irreverently for a long time. 

Steven Foster, author of Herbal Emissaries: Bringing Chinese Herbs to the West 



,W�LV� WKH�RULJLQDO�ZRUN�WKDW� LV� VRUHO\� QHHGHG� LQ� WKH�:HVWHUQ�KHUEDO�WUDGLWLRQ�� DQG�SHUKDSV�ZH�GLGQ
W�NQRZ�
KRZ�PXFK�ZH�PLVVHG�LW�XQWLO�LW�DUULYHG����� ,�KRSH�LW�EHFRPHV�D�ODQGPDUN��DQ�KLVWRULFDO�EUHDNWKURXJK��RQ�WKH�
ZD\� WR� DQ� DXWKHQWLF�PRGHUQ�KHUEDO� PHGLFDO� V\VWHP�� 3HWHU�+ROPHV
� ZRUN� LV� QRW�PHUHO\� RQH�RI�UHILQHG�
VFKRODUVKLS��,W�LV�DOVR�IXOO�RI�LQVLJKW�DQG�SUDFWLFDO�DSSOLFDWLRQ��

6WHSKHQ�)XOGHU��3K'���DXWKRU�RI�7KH�7DR�RI�0HGLFLQH�

7KH� (QHUJHWLFV�RI�:HVWHUQ�+HUEV�JRHV�EDFN�WR� WKH� URRWV�RI�ERWK�(DVWHUQ�DQG�:HVWHUQ� WUDGLWLRQV�RI�KHUEDO�
PHGLFLQH� DQG� LQWHJUDWHV� WKHP� LQWR� D� QHZ� DQG� RULJLQDO� ZRUN�� 7KLV� LV� DQ� DWWHPSW� WR� SURYLGH� FRQWLQXLW\�
EHWZHHQ�WKH�DQFLHQW�V\VWHPV�DQG�SUHVHQW�G\�SUDFWLFHV��DQG�FODVVLILHV�:HVWHUQ�KHUEV�DFFRUGLQJ�WR�D�V\VWHP�
WKDW�DSSOLHV�HTXDOO\�WR�DOO� WUDGLWLRQV�� ,W�LV� IDU�DQG�DZD\� WKH�EHVW�VWXG\�RI�:HVWHUQ�KHUEDO�PHGLFLQH��LQGHHG�
WKH�RQO\�RQH�RI�LWV�NLQG�� ,W�LV� D�FUHDWLYH�DQG�RULJLQDO�ZRUN�ZKLFK�KDV�JRQH�ULJKW�EDFN�WR�IXQGDPHQWDOV��DQG�
FRXOG�SURYLGH�WKH�NH\�WR�WKH�IXWXUH�XQGHUVWDQGLQJ�DQG�DSSOLFDWLRQ�RI�KHUEDO�PHGLFLQH��

%UHQGD�&RRNH��&RXQFLO�0HPEHU��1DWLRQDO�,QVWLWXWH�RI�0HGLFDO�+HUEDOLVWV��(QJODQG�

7KHUH� LV� QR� TXHVWLRQ� LQ� P\� PLQG� WKDW� WKLV� ERRN�ZLOO� EHFRPH� WKH� FODVVLF� UHIHUHQFH� ZRUN� RQ�:HVWHUQ�
HQHUJHWLFV�E\�ZKLFK�RWKHU�KHUEDO�VFKRODUV�DQG�SUDFWLWLRQHUV�ZLOO�PHDVXUH�WKHLU�UHVHDUFK��

-DNH�)UDWNLQ��2�0�'���DXWKRU�RI�&KLQHVH�+HUEDO�3DWHQW�)RUPXODV�

3HWHU�+ROPHV� KDV� JLYHQ� XV� DQ� DXGDFLRXV� QHZ�ZRUN� WKDW� LV� JOREDO� LQ�SHUVSHFWLYH�� ,Q� WKLV� WH[W� KH� RSHQV� D�
QHZ�IURQWLHU�IRU�RXU�H[SORUDWLRQ�E\�UHYLWDOL]LQJ�WKH�WUDGLWLRQV�RI�WKH�ZHVWHUQ�ZRUOG
V�KHUEDO�KHDOLQJ�DUW��%\�
PHDQV� RI�KLV� UHVHDUFK�ZH� DUH� LQWURGXFHG� WR� WKH� VDJD�RI�WKH� ODUJHO\� IRUJRWWHQ� SURJHQLWRUV� RI�WKH� KHUEDO�
WUDGLWLRQV� LQ�(XURSH�DQG�WKH�1HDU�(DVW��7KURXJK�WKH�SUDFWLFDO�H\H�RI�KLV�FOLQLFDO�H[SHULHQFH�DV�DQ�HFOHFWLF�
KHUEDOLVW�HPHUJHV� WKH�SRVVLELOLW\�IRU� D�XQLILHG� WKHRU\�RI�KHUEDO� KHDOLQJ�� $V�\RX�PRYH�ZLWK�3HWHU�WKURXJK�
WKLV� WH[W�� \RX� ZLOO� QRW� RQO\� EH�RIIHUHG�D� QHZ� LQWHJUDWHG�PHWKRGRORJ\� IRU� XVLQJ� KHUEV�� EXW�\RX� ZLOO� DOVR�
KDYH� WKH� HQMR\PHQW�RI�MRLQLQJ�LQ� KLV�TXHVW�WR� UHFRYHU�WKH�SDVW��EH�GHOLJKWHG�E\� WKH� VWRULHV� KH� KDV� WR� WHOO��
DQG�EH�HQOLJKWHQHG�E\�WKH�LQVLJKWIXO�FRPPHQWDULHV�KH�KDV�FDUHIXOO\�FUDIWHG�IRU�XV��

5DQGDOO�%DUROHW��2�0�'���FR�DXWKRU�RI�&KLQHVH�+HUEDO�0HGLFLQH��)RUPXODV�DQG�6WUDWHJLHV�

$V� D�SUDFWLWLRQHU�RI�&KLQHVH�PHGLFLQH�,�ILQG� WKLV� WH[W� WR� EH� WKH�PRVW�H[FLWLQJ�DQG�XVHIXO�UHIHUHQFH� LQ�P\�
OLEUDU\�� ,W� QRW� RQO\� DOORZV� PH� WKH� RSWLRQ�RI�FKRRVLQJ�HQYLURQPHQWDOO\� UHODWHG�KHUEV� IRU�P\� SDWLHQWV� EXW�
DVVLVWV�PH�LQ�PDLQWDLQLQJ�WKH�VWDWXV�DQG�LQWHJULW\�RI�WKH�PHGLFLQH�,
YH�FRPH�WR�NQRZ��

'RXJODV�9LFNHUG��OLFHQVHG�DFXSXQFWXULVW��9LFWRULD��%�&��

0DQ\� D� VDWLVI\LQJ� ZLQWHU� HYHQLQJ� DZDLWV� WKH� KHUEDOLVW�ZKR� RZQV� D� FRS\�RI�7KH� (QHUJHWLFV� RI�:HVWHUQ�
+HUEV�E\�3HWHU�+ROPHV��7KHVH�YROXPHV�WKURE�ZLWK�WKH�SXOVH�RI�OLIH�� VLQJ�ZLWK�WKH� ODXJKWHU�RI�$UWHPLV��WR�
ZKRP� WKH\� DUH� GHGLFDWHG��� DQG� WZLQNOH�ZLWK� WKH� WUXWK� RI�WKH� ZLVH� ZRPDQ�ZD\�� %\� ORRNLQJ�KROR�
JUDSKLFDOO\��3HWHU�KDV�VHHQ�LQWR�WKH�LQQHU�IRUPV�RI�LOOQHVV�DQG�SODQW�PHGLFLQHV��DQG�VKRZV�XV�FOHDUO\�DQG�
ZLWK�PXFK� ORYH�WKH�SDWWHUQV� RI�FRQQHFWLRQ�� 3DFNHG�ZLWK� LQIRUPDWLRQ�ZKLFK� LV� HDVLO\� DFFHVVHG�� 7KH�
(QHUJHWLFV�RI�:HVWHUQ� +HUEV�OLNH�$UWHPLV� KHUVHOI�ZLOO� EH� D� OLIHORQJ� IULHQG� WR� WKH� VWXGHQW� DQG�
SUDFWLWLRQHU�RI�KHUEDO�PHGLFLQH��

6XVXQ�:HHG��DXWKRU�RI�+HDOLQJ�:LVH�
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$�0DWHULD�0HGLFD�
,QWHJUDWLQJ�:HVWHUQ�DQG�&KLQHVH�

+HUEDO�7KHUDSHXWLFV�
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5HYLVHG�	�(QODUJHG�)RXUWK�(GLWLRQ�

6QRZ�/RWXV�3UHVV� &RWDWL�



,PSRUWDQW�1RWLFH�

7KH�LQIRUPDWLRQ�FRQWDLQHG�LQ�WKLV�ERRN�LV�IRU�HGXFDWLRQDO�SXUSRVHV�RQO\�� ,W�LV�QRW�LQWHQGHG�WR�GLDJQRVH��WUHDW�RU�
SUHVFULEH�� DQG�GRHV� QRW� SXUSRUW� WR� UHSODFH� WKH� VHUYLFHV� RI�D� GXO\� WUDLQHG�SK\VLFLDQ�RU�SUDFWLWLRQHU�� 7KH�
LQIRUPDWLRQ�SUHVHQWHG�KHUHLQ� LV� FRUUHFW�DQG�DFFXUDWH� WR� WKH� DXWKRU
V�NQRZOHGJH� XS� WR� WKH� WLPH�RI�SULQWLQJ��$V�
KHUEDO�PHGLFLQH��OLNH�HYHU\WKLQJ�HOVH�� LV� LQ�FRQVWDQW�GHYHORSPHQW��KRZHYHU�� LW�LV�SRVVLEOH�WKDW�QHZ�LQIRUPDWLRQ�
PD\�FDXVH�IXWXUH�PRGLILFDWLRQV�WR�EHFRPH�QHFFHVVDU\��

7KH�RQO\�&KLQHVH�PHGLFDO�WHUPV�WKDW�KDYH�EHHQ�UHWDLQHG�LQ�WKHLU�RULJLQDO�IRUP�LV� WKH�ZRUG�4L��SURQRXFHG�
FKHH�DQG�PHDQLQJ�EUHDWK�V��RU�YLWDO�IRUFH�V���DQG�WKH�WHUPV�<LQ�DQG�<DQJ��

$FNQRZOHGJHPHQW�LV�PDGH�IRU�SHUPLVVLRQ�WR�UHSULQW�WKH�IROORZLQJ��
)URP�+HQUL�/HFOHUF��3UHFLV�GH�SK\WRWKHUDSLH���������0DVVRQ��UHSULQWHG�E\�SHUPLVVLRQ�RI�0DVVRQ�HW�&LH���

3DULV��)UDQFH��
)URP�9LUJLO� 9RJHO�� $PHULFDQ� ,QGLDQ� 0HGLFLQH�� �� �����9LUJLO� 9RJHO�� UHSULQWHG�E\� SHUPLVVLRQ� RI�WKH�

8QLYHUVLW\�RI�2NODKRPD�3UHVV��1RUPDQ��
)URP�*HRUJ�+DULJ��%HVWLPPXQJ�GHU� ,QWHQVLWLLW� LP�0HGL]LQLVFKHQ� 6\VWHP�*DOHQV���� �����*HRUJ�+DULJ��

UHSULQWHG�E\�SHUPLVVLRQ�RI�WKH�DXWKRU��%HUOLQ��*HUPDQ\��
)URP�0HUOLQ�6WRQH��$QFLHQW�0LUURUV� RI�:RPDQKRRG�� �� �����0HUOLQ�6WRQH�� UHSULQWHG�E\�SHUPLVVLRQ�RI�

%HDFRQ�3UHVV��%RVWRQ��

+HUE�LOOXVWUDWLRQV�E\�+D]HO�7KRUQOH\�
&RYHU�DUW�E\�.HQ�%HUQVWHLQ�
&RYHU�FDOOLJUDSK\�E\�/L0LQJ�OHH�
&RYHU�GHVLJQ�E\�3HWHU�+ROPHV�
:RRGFXW�LOOXVWUDWLRQV�IURP�/HRQKDUGW�)XFKV
�.UHXWHUEXFK�
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&RS\ULJKW�����������������������������3HWHU�+ROPHV�
3ODQW�LOOXVWUDWLRQV�����������������������+D]HO�7KRUQOH\�
$OO� ULJKWV� UHVHUYHG�� 1R� SDUW� RI�WKLV� ERRN�PD\� EH� UHSURGXFHG� RU�WUDQVPLWWHG� LQ� DQ\� IRUP� RU�E\� DQ\� PHDQV��
HOHFWURQLF�RU�PHFKDQLFDO�� LQFOXGLQJ�SKRWRFRS\LQJ��UHFRUGLQJ�RU�E\�DQ\� LQIRUPDWLRQ�VWRUDJH�RU�UHWULHYDO�V\VWHP��
ZLWKRXW�ZULWWHQ�SHUPLVVLRQ�IURP�WKH�DXWKRU��H[FHSW�IRU�WKH�LQFOXVLRQ�RI�EULHI�TXRWDWLRQV�LQ�D�UHYLHZ��

,6%1�������������������
/LEUDU\�RI�&RQJUHVV�1XPEHU�����������

��� �� �� �� �� �� �� �� �� ��

3XEOLVKHG�E\�6QRZ�/RWXV�3UHVV��,QF��
3�2��%R[�����
&RWDWL��&DOLIRUQLD��������8�6�$��
ZZZ�VQRZORWXV�RUJ�

0DQXIDFWXUHG�LQ�WKH�8QLWHG�6WDWHV�RI�$PHULFD�



,Q�PHPRU\�RI�1DQF\�6DOLDQ�DQG�&ODXGLD�&]DVFK�

'HGLFDWHG�WR�$UWHPLV��

/DG\�RI�WKH�:LOG�7KLQJV�

$V�SURYLGHU�RI�WKH�MXQLSHU�DQG�WKH�KHOOHERUH�WKDW�FRXOG�EH�XVHG�IRU�KHDOLQJ��

$UWHPLV�WDXJKW�RI�WKH�PHGLFLQHV�RI�WKH�ZRRGV�
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&RQWHQWV�

7KH�0DWHULD�0HGLFD� ���
$FNQRZOHGJPHQWV� ���
)RUHZRUG��5HGLVFRYHULQJ�RXU�7UDGLWLRQDO�*UHHN�0HGLFLQH�5RRWV��6WHSKHQ�)XOGHU��3K�'� ���
)RUHZRUG��$Q�+LVWRULFDO�2YHUYLHZ��E\�7HG�.DSWFKXN��2�0�'�� ���
)RUHZRUG��7KH�9DOXH�RI�,QWHJUDWLRQ��E\�5DQGDOO�%DUROHW��2�0�'�� ���
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,QWHJUDWLQJ�:HVWHUQ�DQG�2ULHQWDO�+HUEDO�0HGLFLQH�7UDGLWLRQV�
3URORJXH� ���

+HUEDO�0HGLFLQH�(DVW�DQG�:HVW��0HGLFDO�3KLORVRSK\� ���
:HVWHUQ�DQG�2ULHQWDO�7KRXJKW��&RPSOHPHQWDU\�3DUDGLJPV� ���
2ULHQWDO�DQG�*UHHN�0HGLFDO�&RQFHSWV� ���

+HUEDO�0HGLFLQH�(DVW�DQG�:HVW��0HGLFDO�7KHRULHV� ���
7KH�7ZR�3DUDGLJPV��3KHQRPHQRORJ\�DQG�$QDO\VLV� ���
7KH�7ZR�3RODULWLHV� ���
(VVHQWLDO�7UDGLWLRQDO�&KLQHVH�DQG�*UHHN�0HGLFDO�7HUPV� ���

7KH�0HDQLQJ�RI�,QWHJUDWLRQ� ���
7KH�1HHG�IRU�,QWHJUDWLQJ�ERWK�3DUDGLJPV� ���
7KH�7ZR�.H\V�WR�,QWHJUDWLRQ� ���
:RUNLQJ�ZLWK�ERWK�3DUDGLJPV�ZLWKLQ�D�1HZ�&RQWH[W� ���
,QWHJUDWLRQ�DQG�/RFDOL]DWLRQ� ���

7KH�0DWHULD�0HGLFD�5HFODVVLILHG� ���
3UHVHQW�DQG�3DVW�&ODVVLILFDWLRQV�RI�WKH�0DWHULD�0HGLFD� ���
5HFODVVLI\LQJ�WKH�0DWHULD�0HGLFD� ���
7KH�7ZHQW\�)RXU�+HUE�&ODVVHV� ���

7KH�,QWHJUDO�3UHVHQWDWLRQ� ���
7KH�+HUE
V�'HILQLWLRQ�DQG�1RPHQFODWXUH� ���
7KH�+HUE
V�1DWXUH� ���
7KH�+HUE
V�)XQFWLRQV�DQG�,QGLFDWLRQV� ���
7KH�+HUE
V�3UHSDUDWLRQV� ���

6RXUFHV�DQG�$QWHFHGHQWV� ���
7KH�:LVH�:RPDQ�7UDGLWLRQ� ���
7KH�*UHHN�0HGLFLQH�7UDGLWLRQ� ���
3ULPDU\�+LVWRULFDO�6RXUFHV� ���

*XLGHOLQHV�WR�+HUE�$GPLQLVWUDWLRQ� ����
+HUE�6HOHFWLRQ� ����
7UHDWPHQW�'XUDWLRQ� ����
+HUE�3UHSDUDWLRQ� ����
+HUE�'RVDJH� ����
7KH�3ULQFLSOHV�RI�+HUE�&RPELQLQJ�LQ�2XWOLQH� ����

��



�� 3UHSDUDWLRQ�)RUPV�DQG�8VHV� ����
3UHSDUDWLRQV�IRU�,QWHUQDO�8VH� ����
3UHSDUDWLRQV�IRU�([WHUQDO�8VH� ����

(QGQRWHV�����
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7KH�0DWHULD�0HGLFD�

*XLGHOLQHV�WR�8VLQJ�WKH�0DWHULD�0HGLFD� ����

+HUEV�IRU�(OLPLQDWLQJ� ����

&ODVV���

&ODVV���

&ODVV���

&ODVV���

&ODVV���

&ODVV���

3URPRWH�6ZHDWLQJ�DQG�'LVSHO�([WHUQDO�:LQG� ����
'LDSKRUHWLFV�

3URPRWH�8ULQDWLRQ�DQG�'UDLQ�:DWHU� ����
'LXUHWLFV�

3URPRWH�%RZHO�0RYHPHQW�DQG�3XUJH�$FFXPXODWLRQ� ����
/D[DWLYHV�DQG�SXUJDWLYHV�

3URPRWH�([SHFWRUDWLRQ�DQG�5HVROYH�3KOHJP� ����
([SHFWRUDQWV�

3URPRWH�0HQVWUXDWLRQ�DQG�5HOLHYH�$PHQRUUKHD� ����
(PPHQDJRJXHV�

&DXVH�(PHVLV� ����
(PHWLFV�

+HUEV�IRU�5HVWRULQJ� ����

&ODVV���

&ODVV���

&ODVV���

&ODVV����

7RQLI\�WKH�4L�DQG�6WUHQJWKHQ�:HDNQHVV� ����
5HVWRUDWLYHV�

7RQLI\�WKH�<DQJ�DQG�'LVSHO�&ROG� ����
6WLPXODQWV�

1RXULVK�WKH�%ORRG�DQG�3URPRWH�1XWULWLRQ� ����
1XWULWLYHV�

7RQLI\�WKH�<LQ�DQG�5HOLHYH�'U\QHVV� ����
'HPXOFHQWV�

+HUEV�IRU�'UDLQLQJ�
&ODVV����

&ODVV����

���

5HJXODWH�WKH�4L�DQG�5HOD[�&RQVWUDLQW� ����
5HOD[DQWV�

&OHDU�+HDW�DQG�5HGXFH�)HYHU�DQG�,QIHFWLRQ� ����
5HIULJHUDQWV��DQWL�LQIHFWLYHV�



+HUEV�IRU�$OWHULQJ�DQG�5HJXODWLQJ� ����
&ODVV����

&ODVV����

&ODVV����

&ODVV����

3URPRWH�'HWR[LILFDWLRQ�DQG�5HVROYH�7R[LFRVLV� ����
'HWR[LFDQWV�

9LWDOL]H�WKH�%ORRG��5HGXFH�&RQJHVWLRQ�DQG�0RGHUDWH�0HQVWUXDWLRQ� ����
'HFRQJHVWDQWV�

5HVROYH�0XFRXV�'DPS�&RQJHVWLRQ�DQG�6WRS�'LVFKDUJH� ����
0XFRVWDWLFV�

5HJXODWH�(QGRFULQH�)XQFWLRQV� ����
+RUPRQDO�UHJXODWRUV�

+HUEV�IRU�6\PSWRP�7UHDWPHQW� ����
&ODVV����

&ODVV����

&ODVV����

&ODVV����

&ODVV����

&ODVV����

&ODVV����

&ODVV����

&ODVV����

(QKDQFH�3UHJQDQF\�DQG�&KLOGELUWK� ����
3UHJQDQF\�HQKDQFHUV�

$VWULQJH�DQG�6WRS�'LVFKDUJH��/HDNDJH�DQG�%OHHGLQJ� ����
$VWULQJHQWV��KHPRVWDWLFV�

&DOP�WKH�0LQG�DQG�5HOLHYH�$Q[LHW\� ����
1HUYRXV�VHGDWLYHV�

/LIW�WKH�0LQG�DQG�5HOLHYH�'HSUHVVLRQ� ����
1HUYRXV�VWLPXODQWV�

&OHDU�,QWHUQDO�:LQG�DQG�5HGXFH�6SDVPV� ����
6SDVPRO\WLFV�

5HOLHYH�3DLQ� ����
$QDOJHVLFV�

3URPRWH�7LVVXH�5HSDLU�DQG�5HOLHYH�3DLQ�DQG�6ZHOOLQJ� ����
9XOQHUDULHV�

5HGXFH�,QIHFWLRQ� ����
$QWL�LQIHFWLYHV�

(OLPLQDWH�3DUDVLWHV� ����
$QWLSDUDVLWLFV�

6HOHFWHG�%LEOLRJUDSK\� ����
*ORVVDU\�RI�7HUPV� ����
$SSHQGL[�$� 7KH�)RXU�(OHPHQW�6\VWHP�RI�7UDGLWLRQDO�*UHHN�0HGLFLQH��7*0�� ����
$SSHQGL[�%� 6\QWKHVLV�RI�WKH�$OFKHPLFDO�*UHHN�DQG�&KLQHVH�(OHPHQW�6\VWHPV� ����
$SSHQGL[�&� 7KH�)RXU�(OHPHQW�0HGLFLQH�:KHHO� ����
$SSHQGL[�'� 7KH�)RXU�.UDVHV��7HPSHUDPHQWV��DQG�WKH�(LJKW�%LRW\SHV� ����
$SSHQGL[�(� 7KH�7KUHH�&RQVWLWXWLRQV� ����
$SSHQGL[�)� &RPPRQ�1DPH�&URVV�,QGH[� ����
$SSHQGL[�*� %RWDQLFDO�1DPH�&URVV�,QGH[� ����
$SSHQGL[�+� 3KDUPDFHXWLFDO�1DPH�&URVV�,QGH[� ����
5HSHUWRU\� ����
6HOHFWHG�+HUEDO�0HGLFLQH�5HVRXUFHV� ����
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+HUEV�IRU�(OLPLQDWLQJ�
3URPRWH�6ZHDWLQJ�DQG�'LVSHO�([WHUQDO�:LQG� ����
'LDSKRUHWLFV�

:DUP�WKH�([WHULRU��3URPRWH�6ZHDWLQJ�DQG�'LVSHO�:LQG�&ROG� ����
3XQJHQW��ZDUP�VWLPXODQW�GLDSKRUHWLFV��DUWHULDO�VWLPXODQWV��

*LQJHU�URRW��DQG�HVVHQWLDO�RLO�� ����
%XWWHUEXU�URRW� ����
:LOG�JLQJHU�URRW�DQG�+D]HOZRUW�URRW� ����
2VKD�URRW� ����
3HSSHUPLQW�OHDI��DQG�HVVHQWLDO�RLO�� ����

&RRO�WKH�([WHULRU��3URPRWH�6ZHDWLQJ�DQG�'LVSHO�:LQG�+HDW� ����
3XQJHQW�� FRRO�UHOD[DQW�GLDSKRUHWLFV��SHULSKHUDO�YDVRGLODWRUV��
&DWQLS�OHDI� ����
&DODPLQW�OHDI� ����
)LHOGPLQW�KHUE��DQG�HVVHQWLDO�RLO�� ����
6SHDUPLQW�OHDI��DQG�HVVHQWLDO�RLO�� ����
(OGHUIORZHU� ����
/LQGHQ�IORZHU� ����
%RQHVHW�KHUE� ����
9HUYDLQ�KHUE� ����
%OXH�YHUYDLQ�KHUE�RU�URRW� ����

3URPRWH�8ULQDWLRQ�DQG�'UDLQ�:DWHU� ����
'UDLQLQJ�GLXUHWLFV�

/RYDJH�URRW� ����
*ROGHQURG�KHUE� ����
&RXFK�JUDVV�URRW� ����
6FRWFK�EURRP�WRSV� ����
'DQGHOLRQ�OHDI� ����
(XURSHDQ�HOGHU�EDUN� ����
6TXLOO�EXOE� ����

3URPRWH�%RZHO�0RYHPHQW�DQG�3XUJH�$FFXPXODWLRQ� ����
6WLPXODQW�OD[DWLYHV��SXUJDWLYHV�

&DVFDUD�VDJUDGD�EDUN� ����
%XFNWKRUQ�EDUN� ����
5KX�EDUE�URRW� ����
6HQQD�OHDI� ����
$ORH�UHVLQ� ����
7DPDULQG�SXOS� ����

3URPRWH�([SHFWRUDWLRQ�DQG�5HVROYH�3KOHJP� ����
([SHFWRUDQWV�

:DUP�WKH�/XQJV��3URPRWH�([SHFWRUDWLRQ�DQG�5HVROYH�3KOHJP�&ROG� ����
3XQJHQW��ZDUP�VWLPXODQW�H[SHFWRUDQWV�
7K\PH�KHUE��DQG�HVVHQWLDO�RLO�� ����
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+\VVRS�KHUE��DQG�HVVHQWLDO�RLO�� ����
*URXQG�LY\�KHUE� ����
%DVLO�KHUE��DQG�HVVHQWLDO�RLO�� ����
6HQHFD�VQDNHURRW� ����
:LQWHU�VDYRU\�KHUE��DQG�HVVHQWLDO�RLO�� ����
6FRWFK�SLQH�QHHGOH��DQG�HVVHQWLDO�RLO�� ����
%ORRGURRW� ����
<HUED�VDQWD�OHDI� ����
,QPRUWDO�URRW� ����

&RRO�WKH�/XQJV��3URPRWH�([SHFWRUDWLRQ�DQG�5HVROYH�3KOHJP�+HDW� ����
3XQJHQW�� FRRO�VHGDWLYH�H[SHFWRUDQWV�

(XFDO\SWXV�OHDI��DQG�HVVHQWLDO�RLO�� ����
3OHXULV\�URRW� ����
:KLWH�KRUHKRXQG�KHUE� ����
&ROWVIRRW�KHUE� ����
6FDELRXV�URRW�DQG�KHUE� ����

3URPRWH�0HQVWUXDWLRQ�DQG�5HOLHYH�$PHQRUUKHD� ����
(PPHQDJRJXHV��XWHULQH�VWLPXODQWV��

%OXH�FRKRVK�URRW� ����
'RQJ�TXDL�URRW� ����
0XJZRUW�KHUE� ����
3HQQ\UR\DO�KHUE� ����
5XH�KHUE� ����
%LUWKZRUW�URRW� ����

&DXVH�(PHVLV� ����
(PHWLFV�

+HUEV�IRU�5HVWRULQJ�
7RQLI\�WKH�4L�DQG�6WUHQJWKHQ�:HDNQHVV� ����
5HVWRUDWLYHV�

7RQLI\�4L��%ORRG�DQG�(VVHQFH��DQG�5HOLHYH�&KURQLF�)DWLJXH� ����
1HXURHQGRFULQH�UHVWRUDWLYHV��DGDSWRJHQV�

(OHXWKHUR�URRW� ����
$VLDQ�JLQVHQJ�URRW� ����
5KRGLROD�URRW� ����
0LON\�RDW�EHUU\� ����
6DJH�OHDI��DQG�HVVHQWLDO�RLO�� ����
6FKLVDQGUD�EHUU\� ����
)ORZHU\�NQRWZHHG�URRW� ����

7RQLI\�'LJHVWLYH�4L��3URPRWH�$EVRUSWLRQ�DQG�5HOLHYH�)DWLJXH� ����
6ZHHW�GLJHVWLYH�UHVWRUDWLYHV�

$PHULFDQ�JLQVHQJ�URRW� ����
$VWUDJDOXV�URRW� ����
(OHFDPSDQH�URRW� ����
/LFRULFH�URRW� ����
3DUVOH\�URRW� ����

���
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7RQLI\�+HDUW�4L��9LWDOL]H�+HDUW�%ORRG�DQG�5HOLHYH�3UHFRUGLDO�2SSUHVVLRQ� ����
1HXURFDUGLDF�DQG�FRURQDU\�UHVWRUDWLYHV�

+DZWKRUQ�EHUU\� ����
*LQNJR�OHDI� ����
/LO\�RI�WKH�YDOOH\�KHUE� ����
&HUHXV�VWHP� ����
$UQLFD�IORZHU� ����

7RQLI\�8ULQDU\�4L��+DUPRQL]H�8ULQDWLRQ�DQG�5HOLHYH�,QFRQWLQHQFH� ����
8ULQDU\�UHVWRUDWLYHV��DQWL�OHDNDJH�UHPHGLHV��DQWLOHXFRUUKHDOV��
)HQQHO�VHHG��DQG�HVVHQWLDO�RLO�� ����
%XFKX�OHDI� ����
3RSODU�EDUN� ����
*UDYHO�URRW� ����
6HD�KROO\�URRW� ����
%XWWRQ�VQDNHURRW� ����

7RQLI\�5HSURGXFWLYH�4L��5HJXODWH�0HQVWUXDWLRQ�DQG�7UHDW�,QIHUWLOLW\� ����
5HSURGXFWLYH�XWHUXV�UHVWRUDWLYHV��IHUWLOLW\�UHVWRUDWLYHV��

&KDVWHWUHH�EHUU\� ����
+HORQLDV�URRW� ����
:KLWH�GHDGQHWWOH�KHUE�DQG�URRW� ����
*HUDQLXP�KHUE��DQG�HVVHQWLDO�RLO�� ����
5RVH�IORZHU��DQG�HVVHQWLDO�RLO�� ����
-DVPLQH�IORZHU� ����
6DZ�SDOPHWWR�EHUU\� ����
'DPLDQD�OHDI� ����

7RQLI\�WKH�<DQJ�DQG�'LVSHO�&ROG� ����
6WLPXODQWV�

:DUP�WKH�,QWHULRU��6WLPXODWH�WKH�+HDUW�DQG�&LUFXODWLRQ��'LVSHO�&ROG�DQG�
5HOLHYH�'HELOLW\� ����

3XQJHQW��ZDUP�DUWHULDO�DQG�FDUGLDF�VWLPXODQWV��FDUGLRYDVFXODU�VWLPXODQWV��
5RVHPDU\�OHDI��DQG�HVVHQWLDO�RLO�� ����
&LQQDPRQ�EDUN��DQG�HVVHQWLDO�RLO�� ����
&DPSKRU�UHVLQ��DQG�HVVHQWLDO�RLO�� ����
%D\EHUU\�EDUN� ����

:DUP�WKH�([WHULRU��6WLPXODWH�WKH�0XVFOHV��'LVSHO�:LQG�'DPS�&ROG�DQG�
5HOLHYH�5KHXPDWLF�3DLQ� ����

3XQJHQW��ZDUP�PXVFOH�VWLPXODQWV��GLDSKRUHWLF�DQWLUKHXPDWLFVODQWLDUWKULWLFV��
-XQLSHU�EHUU\��DQG�HVVHQWLDO�RLO�� ����
3ULFNO\�DVK�EDUN� ����
6DVVDIUDV�URRW�EDUN� ����
*XDLDFXP�ZRRG� ����
9LUJLQLD�VQDNHURRW� ����
-DPDLFD�VDUVDSDULOOD�URRW� ����
%LWWHUVZHHW�VWDON� ����
&RZVOLS�URRW� ����
0HDGRZVZHHW�KHUE� ����
'HYLO
V�FODZ�URRW� ����
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:DUP�WKH�6WRPDFK��3URPRWH�'LJHVWLRQ��5HVROYH�0XFRXV�'DPS�DQG�
5HOLHYH�%ORDWLQJ� ����

3XQJHQW��ZDUP�GLJHVWLYH�VWLPXODQWV��FDUPLQDWLYHV��
&DODPXV�URRW� ����
$QJHOLFD�URRW��DQG �HVVHQWLDO�RLO�� ����
*DUOLF�EXOE� ����
+RUVHUDGLVK�URRW� ����
6FXUY\JUDVV�KHUE� ����
&D\HQQH�SHSSHU� ����
&DUGDPRP�SRG��DQG�HVVHQWLDO�RLO�� ����
%ODFN�SHSSHUFRUQ��DQG�HVVHQWLDO�RLO�� ����

'HFRQJHVW�WKH�/LYHU��3URPRWH�'LJHVWLRQ��,PSURYH�$SSHWLWH�DQG�
5HOLHYH�-DXQGLFH� ����

%LWWHU��FROG�GLJHVWLYH�VWLPXODQWV��OLYHU�GHFRQJHVWDQWV�� FKRODJRJXH�OD[DWLYHV��
*HQWLDQ�URRW� ����
&DOXPED�URRW� ����
&HQWDXU\�KHUE� ����
)ULQJH�WUHH�URRW�EDUN� ����
%DOPRQ\�KHUE� ����
7XUPHULF�URRW� ����
:RUPZRRG�KHUE� ����
&HODQGLQH�KHUE� ����
%OHVVHG�WKLVWOH�KHUE� ����
&XOYHU
V�URRW� ����
:DKRR�URRW�EDUN� ����
0LON�WKLVWOH�VHHG� ����

1RXULVK�WKH�%ORRG�DQG�3URPRWH�1XWULWLRQ� ����
1XWULWLYHV�

1RXULVK�%ORRG�DQG�(VVHQFH��*HQHUDWH�*URZWK�DQG�5HOLHYH�'HELOLW\� ����
$QDVWDWLYH�QXWULWLYHV��PHWDEROLF�UHVWRUDWLYHV�� LPPXQH�HQKDQFHUV�

)ORZHU�SROOHQ� ����
0LFURDOJDH� ����
:KHDWJUDVV� ����
:DWHUFUHVV�KHUE� ����
.HOS�WKDOOXV� ����
%ODGGHUZUDFN�WKDOOXV� ����
6XPD�URRW� ����

1RXULVK�WKH�/LYHU�DQG�5HOLHYH�)DWLJXH� ����
+HSDWLF�DQDVWDWLYH�QXWULWLYHV��KHPRJHQLFV�

$UWLFKRNH�OHDI� ����
$OIDOID�KHUE� ����
1HWWOH�KHUE� ����
1HWWOH�URRW�DQG�VHHG� ����
&KLFRU\�URRW� ����
5HKPDQQLD�URRW� ����
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7RQLI\�WKH�<LQ�DQG�5HOLHYH�'U\QHVV� ����
7RQLI\�WKH�<LQ��0RLVWHQ�WKH�0XFRVD�DQG�5HOLHYH�'U\QHVV� ����
6ZHHW��PRLVW�QXWULWLYH�GHPXOFHQWV�

$VSDUDJXV�URRW� ����
&RPIUH\�OHDI�DQG�URRW� ����
&KLFNZHHG�KHUE� ����
6RORPRQ
V�VHDO�URRW� ����
6OLSSHU\�HOP�EDUN� ����
,FHODQG�PRVV�WKDOOXV� ����
,ULVK�PRVV�WKDOOXV� ����

0RLVWHQ�DQG�&RRO�WKH�/XQJV�DQG�/DUJH�,QWHVWLQH� ����
6ZHHW��PRLVW�GHPXOFHQWV�

0DUVKPDOORZ�URRW� ����
%RUDJH�OHDI� �����
0XOOHLQ�OHDI� ����
3RSODU�EXG� �����
$ORH�JHO� ����
0DOORZ�IORZHU� ����

+HUEV�IRU�'UDLQLQJ�
5HJXODWH�WKH�4L�DQG�5HOD[�&RQVWUDLQW� ������
5HOD[DQWV��VSDVPRO\WLFV�

5HOD[�&RQVWUDLQW��5HOLHYH�3DLQ��5HVWRUH�WKH�1HUYHV�DQG�/LIW�WKH�0LQG� �����
5HOD[DQWV��FHUHEUDO�QHUYRXV�UHVWRUDWLYHV�

6W��-RKQ
V�ZRUW�KHUE� ����
6NXOOFDS�KHUE� ����
/DGLHV
� VOLSSHU�URRW� ����
:RRG�EHWRQ\�KHUE� ����

5HOD[�&RQVWUDLQW��5HOLHYH�3DLQ�DQG�&DOP�WKH�0LQG� �����
*HQHUDO�UHOD[DQWV�� VSDVPRO\WLFV��DQDOJHVLFV�

&DPRPLOH�IORZHU��DQG�HVVHQWLDO�RLO�� ����
0HOLVVD�OHDI��DQG�HVVHQWLDO�RLO�� �����
0DUMRUDP�KHUE��DQG�HVVHQWLDO�RLO�� ����
/DYHQGHU�IORZHU��DQG�HVVHQWLDO�RLO�� ����
0HOLORW�KHUE� ����
%ODFN�FRKRVK�URRW� ����
9DOHULDQ�URRW� �����
/REHOLD�URRW�DQG�KHUE� ����

'HVFHQG�/XQJ�4L��2SHQ�WKH�&KHVW�DQG�5HOLHYH�:KHH]LQJ� ����
%URQFKLDO�UHOD[DQWV��EURQFKRGLODWRUV�� DQWLDVWKPDWLFV���DQWLWXVVLYHV�

$QLVHHG��DQG�HVVHQWLDO�RLO�� ����
:LOG�FKHUU\�EDUN� ����
*XPZHHG�IORZHU� ����
6NXQN�FDEEDJH�URRW� ����
6XQGHZ�KHUE� ����
2UHJDQR�KHUE��DQG�HVVHQWLDO�RLO�� ����
&RPPRQ�LY\�OHDI� ����
3LOOEHDULQJ�VSXUJH�KHUE� ����
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5HJXODWH�+HDUW�4L��%DODQFH�&LUFXODWLRQ�DQG�5HOLHYH�3DOSLWDWLRQV� ����
1HXURFDUGLDF�UHOD[DQWV��YDVRGLODWRUV�� K\SRWHQVLYHV��QHXURFDUGLDF�VHGDWLYHV��

%XJOHZHHG�KHUE� ����
6HOWKHDO�VSLNH� ����
&RZVOLS�IORZHU� ����
0LVWOHWRH�KHUE� ����

5HJXODWH�,QWHVWLQHV�4L��+DUPRQL]H�'LJHVWLRQ�DQG�5HOLHYH�3DLQ� ����
,QWHVWLQDO�UHOD[DQWV��JDVWURLQWHVWLQDO�VSDVPRO\WLFV��

:LOG�\DP�URRW� �����
+RSV�IORZHU� ����
%LWWHU�RUDQJH�ULQG��DQG�%HUJDPRW�HVVHQWLDO�RLO�� ����
&DUDZD\�VHHG��DQG�HVVHQWLDO�RLO�� ����

5HJXODWH�%ODGGHU�4L��+DUPRQL]H�8ULQDWLRQ�DQG�5HOLHYH�6WUDQJXU\� ����
8ULQDU\�UHOD[DQWV��XULQDU\�VSDVPRO\WLFV��
:LOG�FDUURW�VHHG��DQG�HVVHQWLDO�RLO�� ����
3DUVOH\�VHHG��DQG�HVVHQWLDO�RLO�� ����
+\GUDQJHD�URRW� ����

5HJXODWH�8WHUXV�4L��+DUPRQL]H�0HQVWUXDWLRQ�DQG�5HOLHYH�3DLQ� ����
8WHULQH�UHOD[DQWV��XWHULQH�VSDVPRO\WLFV��
0RWKHUZRUW�KHUE� �����
)HYHUIHZ�KHUE� �����
%ODFNKDZ�URRW�EDUN� ����
&UDPS�EDUN� ����
:KLWH�SHRQ\�URRW� ����
7DQV\�KHUE� �����
&RVWPDU\�KHUE� ����
3DVTXHIORZHU�URRW�DQG�KHUE� ����

&OHDU�+HDW�DQG�5HGXFH�)HYHU�DQG�,QIHFWLRQ� ����
5HIULJHUDQWV��DQWL�LQIHFWLYHV��DQWLS\UHWLFV�� DQWL�LQ�IODPPDWRULHV��

&OHDU�7R[LF�+HDW�DQG�5HGXFH�)HYHU�DQG�,QIHFWLRQ� ����
&RRO�GHWR[LFDQW�DQWL�LQIHFWLYHV��LPPXQRVWLPXODQWV��DQWLS\UHWLFV��DQWL�LQIODPPDWRULHV��

(FKLQDFHD�URRW� �����
:LOG�LQGLJR�URRW� �����
0DULJROG�IORZHU� ����
3ODQWDLQ�OHDI� ������
3XUVODQH�KHUE� ������
8VQHD�WKDOOXV� ����
/HPRQ�ULQG��DQG�HVVHQWLDO�RLO�� ����
$VLDQ�EXSOHYHU�URRW� ����
<HOORZ�MHVVDPLQH�URRW� ����

&OHDU�'DPS�+HDW�DQG�5HGXFH�,QIHFWLRQ�DQG�'LVFKDUJH� ����
%LWWHU�� FROG�� GU\�� DVWULQJHQW�DQWL�LQIHFWLYHV�

*ROGHQVHDO�URRW� ����
%DUEHUU\�URRW�EDUN� ����
%DLNDO�VNXOOFDS�URRW� �����
3DX�G
DUFR�EDUN� ����
+RUVHWDLO�KHUE� �����
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%LOEHUU\�OHDI�DQG�IUXLW� ����
/RRVHVWULIH�KHUE� ����
:RRG�VRUUHO�KHUE� ����
/DG\
V�PDQWOH�KHUE� ����
6DQLFOH�KHUE� ����
8YD�8UVL�OHDI� ����
:KLWH�ZLOORZ�EDUN� ����
%ODFN�ZLOORZ�EDUN�EXG� ����
&RUQVLON�VW\OH� ����

+HUEV�IRU�$OWHULQJ�DQG�5HJXODWLQJ�
3URPRWH�'HWR[LILFDWLRQ�DQG�5HVROYH�7R[LFRVLV� ������
5HVROYHQW�GH�WR[LFDQWV���DQWLG\VNUDWLFV�� O\PSKDWLF�GHFRQJHVWDQWV��GHUPDWURSLFV��
DQWLWXPRUDOV��

&OHDU�'DPS�+HDW��3URPRWH�'HWR[LILFDWLRQ�DQG�5HOLHYH�(F]HPD� ����
%LWWHU��FRR�OD[DWLYH�GHWR[LFDQWV��OLYHU�GHFRQJHVWDQWV��

'DQGHOLRQ�URRW� ����
%RJEHDQ�OHDI� ����
<HOORZ�GRFN�URRW� ����
%XWWHUQXW�URRW�EDUN� ����
)LJZRUW�URRW�DQG�KHUE� ������
%OXH�IODJ�URRW� ����
0D\DSSOH�URRW� ����
&KDSDUUDO�OHDI� ������
2UHJRQ�JUDSH�URRW� ����
)XPLWRU\�KHUE� ����

5HVROYH�'DPS��3URPRWH�'HWR[LILFDWLRQ�DQG�'LVVROYH�'HSRVLWV� ������
&RRO�GLXUHWLF�GH�WR[LFDQWV��XULQDU\�DQG�O\PSKDWLF�GLVVROYHQWV��

&OHDYHUV�KHUE� ����
%XUGRFN�URRW� ����
3LSVLVVHZD��:LQWHUJUHHQ��KHUE�DQG�URRW� ����
6SHHGZHOO�KHUE� ����
+HDUWVHDVH�KHUE� ������
%OXH�YLROHW�KHUE�DQG�URRW�VHHG� ����
%LUFK�OHDI�DQG�EDUN� ����
%ODFN�ELUFK�OHDI�DQG�EDUN� ������
&HOHU\�VHHG� ������
%ODFN�FXUUDQW�OHDI� ����
5HG�FXUUDQW�IUXLW� ������
5HG�FORYHU�IORZO�U� ����
:DOQXW�OHDI�DQG�KXOO� ����
4XHHQ
V�URRW� ����
3RNH�URRW� ������
6RDSZRUW�URRW� ������
3HOOLWRU\�RI�WKH�ZDOO�KHUE� ����
3DUVOH\�SLHUW�KHUE� ����
6WUDZEHUU\�IUXLW� ����
*RWX�NROD�KHUE� ����
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9LWDOL]H�WKH�%ORRG��5HGXFH�&RQJHVWLRQ�DQG�0RGHUDWH�0HQVWUXDWLRQ� ����
$VWULQJHQW�YHQRXV�DQG�XWHULQH�GHFRQJHVWDQWV�

+RUVHFKHVWQXW� ����
6WRQHURRW� ����
5HG�URRW� ����
<DUURZ�KHUE� ����
6KHSKHUG
V�SXUVH�KHUE� ����
3DUWULGJHEHUU\�KHUE� ����
%XWFKHU
V�EURRP�URRW� ����
&\SUHVV�WLS��DQG�HVVHQWLDO�RLO�� ����
:LWFK�KD]HO�OHDI� ����
+D]HO�OHDI�WZLJ�EDUN�FDWNLQ� ����
5HG�JUDSHYLQH�OHDI� ����
0DGGHU�URRW� ����
2FRWLOOR�EDUN� ������

5HVROYH�0XFRXV�'DPS�&RQJHVWLRQ�DQG�6WRS�'LVFKDUJH� ����
$VWULQJHQW�PXFRVWDWLFV��PXFXV�GHFRQJHVWDQWV��

(\HEULJKW�KHUE� ����
/XQJZRUW�WKDOOXV� ������
5RFN�WULSH�WKDOOXV� ������
%LUWKURRW� ����
$UERUYLWDH�WLS� ����
$JULPRQ\�KHUE� ����
.DYD�URRW� ����
<HUED�PDQVD�URRW� ����
0\UUK�UHVLQ��DQG�HVVHQWLDO�RLO�� ����
:KLWH�DQG�<HOORZ�SRQG�OLO\�URRW� ����
6DQGDOZRRG��DQG�HVVHQWLDO�RLO�� ����

5HJXODWH�(QGRFULQH�)XQFWLRQV� ������
+RUPRQDO�UHJXODWRUV�

+HUEV�IRU�6\PSWRP�7UHDWPHQW�
(QKDQFH�3UHJQDQF\�DQG�&KLOGELUWK� ����
3UHJQDQF\�HQKDQFHUV�

$VWULQJH�DQG�6WRS�'LVFKDUJH��/HDNDJH�DQG�%OHHGLQJ� ����
'U\�DVWULQJHQWV���DQWLGLDUUKHDOV��KHPRVWDWLFV��VW\SWLFV��

7RUPHQWLO�URRW� ����
&UDQHVELOO�URRW� ����
+HUE�5REHUW�KHUE� ����
2DN�EDUN� ����
%LVWRUW�URRW� ����
*UHDW�EXUQHW�URRW� ������
.QRWJUDVV�KHUE� ������
&DQDGD�IOHDEDQH�KHUE� ������
)OHDZRUW�KHUE� �����
6XPDF�URRW�EDUN� ����

���
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&ODVV����

&ODVV����

&ODVV����

&ODVV����

&ODVV����

&ODVV����

&ODVV����
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5DVSEHUU\�OHDI� ������
%ODFNEHUU\�OHDI� ����
%ODFNEHUU\�URRW�EDUN� ����
:LOG�VWUDZEHUU\�OHDI�URRW� ����
$YHQV�URRW� ����
*UHDWHU�SHULZLQNOH�KHUE� ����
/HVVHU�SHULZLQNOH�KHUE� ����

&DOP�WKH�0LQG�DQG�5HOLHYH�$Q[LHW\� ����
1HUYRXV�VHGDWLYHV��GHSUHVVDQW�K\SQRWLFV��DQ[LRO\WLFV��

3DVVLRQIORZHU�KHUE� ����
:LOG�OHWWXFH�OHDI� ������
%ODFN�KRUHKRXQG�KHUE� ������
&DOLIRUQLD�SRSS\�KHUE� ������
&RP�SRSS\�IORZHU� ������
-DPDLFD�GRJZRRG�URRW�EDUN� ����
%LWWHU�RUDQJH�IORZHU��DQG�1HUROL�HVVHQWLDO�RLO�� ����

/LIW�WKH�0LQG�DQG�5HOLHYH�'HSUHVVLRQ� ����
1HUYRXV�VWLPXODQWV��SV\FKRJHQLHV�� DQWLGHSUHVVDQWV��DQDOHSWLFV��

&OHDU�,QWHUQDO�:LQG�DQG�5HGXFH�6SDVPV� ����
6SDVPRO\WLFV��DQWLFRQYXOVDQWV�

5HOLHYH�3DLQ� ����
$QDOJHVLFV�

3URPRWH�7LVVXH�5HSDLU�DQG�5HOLHYH�3DLQ�DQG�6ZHOOLQJ� ����
9XOQHUDULHV��WLVVXH�UHSDLUHUV��DQDOJHVLFV��GHWXPHVFHQWV��

5HGXFH�,QIHFWLRQ� ����
$QWL�LQIHFWLYHV��LPPXQRVWLPXODQWV��DQWLEDFWHULDOV��DQWLYLUDOV��DQWLIXQJDOV��

(OLPLQDWH�3DUDVLWHV� ����
$QWLSDUDVLWLFV��DQWKHOPLQWLFV�

6HOHFWHG�%LEOLRJUDSK\� ����
*ORVVDU\�RI�7HUPV� ����
$SSHQGL[�$� 7KH�)RXU�(OHPHQW�6\VWHP�RI�7UDGLWLRQDO�*UHHN�0HGLFLQH��7*0�� ����
$SSHQGL[�%� 6\QWKHVLV�RI�WKH�$OFKHPLFDO�*UHHN�DQG�&KLQHVH�(OHPHQW�6\VWHPV� ����
$SSHQGL[�&� 7KH�)RXU�(OHPHQW�0HGLFLQH�:KHHO� ����
$SSHQGL[�'� 7KH�)RXU�.UDVHV��7HPSHUDPHQWV��DQG�WKH�(LJKW�%LRW\SHV� ����
$SSHQGL[�(� 7KH�7KUHH�&RQVWLWXWLRQV� ����
$SSHQGL[�)� &RPPRQ�1DPH�&URVV�,QGH[� ����
$SSHQGL[�*� %RWDQLFDO�1DPH�&URVV�,QGH[� ����
$SSHQGL[�+� 3KDUPDFHXWLFDO�1DPH�&URVV�,QGH[� ����
5HSHUWRU\� ����
6HOHFWHG�+HUEDO�0HGLFLQH�5HVRXUFHV� �����



)RU�WKLV�1HZ�(GLWLRQ�

7KLV� IRXUWK� HQODUJHG� HGLWLRQ� LV� WKH� UHVXOW� RI�WKH�
PRVW�H[WHQVLYH�RYHUKDXO� VLQFH� WKH�ERRN�ILUVW� FDPH�
RXW��0LFKDHO�7KRPSVRQ��56+RP���)6+RP���ZDV�RQH�
RI�WKH� ILUVW� SUDFWLWLRQHUV� WR� VKDUH� KLV� WH[W� TXHULHV�
DQG� VXJJHVWLRQV�ZLWK�PH�� ,�DP� JUHDWO\� LQGHEWHG� WR�
KLP�IRU�SURGGLQJ�PH�� VHYHUDO�\HDUV� DJR�DOUHDG\�� LQ�
WKH�GLUHFWLRQ�RI�D�FRPSOHWH�HPHQGDWLRQ�RI�WKLV� WH[W�
EDVHG�RQ�P\� DFFXPXODWHG�H[SHULHQFH�DQG� UHVHDUFK�
RI�WKH�LQWHUYHQLQJ�\HDUV��

,Q� WKH� SUHSDUDWLRQ�RI�WKLV� UHYLVHG� WH[W�� D� VXEV�
WDQWLDO�SDUW�ZDV�SOD\HG�E\� WKUHH�PHGLFDO�KHUEDOLVWV��
6DUDK� 0XUUD\� 0�1�,�0�+��� $QGUHZ� 0XUUD\�
0�1�,�0�+��DQG�'DQLHOD�7XUOH\��0�1�,�0�+��7R�WKHP�
,�RZH�DQ� LQHVWLPDEOH�GHEW�IRU� WDNLQJ�D�IUHVK� ORRN�DW�
WKLV�ZKROH�ZRUN�DQG�PDNLQJ�FULWLFDO�VXJJHVWLRQV�RQ�
PDQ\� DVSHFWV�� ,W� LV� WKH� JLIW� RI�WKHLU� JHQHURXV� WLPH�
WKDW� UHVXOWHG� LQ� PDQ\� RI�WKH� LPSRUWDQW� FKDQJHV� WR�
WKLV� QHZ� HGLWLRQ�� ,� ZDQW� WR� H[WHQG�P\� KHDUWIHOW�
WKDQNV� WR� 6DUDK�0XUUD\� LQ� SDUWLFXODU�� IRU� VSHQGLQJ�
FRXQWOHVV� KRXUV� GLVFXVVLQJ� LVVXHV� ZLWK�PH� DQG� UH�
OHQWOHVVO\�FKHFNLQJ�LQIRUPDWLRQ�IRU�DFFXUDF\��QRW�WR�
PHQWLRQ� HGLWLQJ� DQG� SURRI�UHDGLQJ� WKH� WH[W� DV� VKH�
ZHQW� DORQJ�� 6KH� EHFDPH� IRU� PH� �WKH�ZRPDQ�ZKR�
VWRSV� DW� QRWKLQJ��� IRU� ZKLFK� FRPPLWPHQW�,� DP�
GHHSO\�JUDWHIXO��

7KH� VSHFLILF� FKDQJHV� DQG� LPSURYHPHQWV� WR� WKLV�
HGLWLRQ�LQFOXGH��

��7KH�DGGLWLRQ�RI�RYHU����QHZ�KHUEV�WKDW�KDYH�JUDG�
XDOO\� EHHQ� LQFRUSRUDWHG� LQWR� WKH�:HVWHUQ� KHUEDO�
PDLQVWUHDP�� LQFOXGLQJ�(OHXWKHUR� URRW�� 5KRGLROD�
URRW� DQG�LQ�WDQGHP�ZLWK� WKH� DGYDQFH�RI�&KLQHVH�
KHUEDO�PHGLFLQH� VHYHUDO� LPSRUWDQW�&KLQHVH�KHUEV�
VXFK� DV� 6KLVDQGUD�EHUU\��:KLWH� SHRQ\� URRW�� 'RQJ�
4XDL� URRW�� $VLDQ�%XSOHYHU�URRW�� 5HKPDQQLD� URRW�
DQG�RWKHUV�� $OO� RI�WKHVH� ZHUH� DOUHDG\� LQFRUSRUDWHG�
LQWR�P\� ����� WH[WERRN��-DGH�5HPHGLHV��EXW�WKH� ODVW�
IHZ�\HDUV�KDYH�VHHQ�D�FULWLFDO�PDVV�QRZ�PDNH�WKHVH�
DFWXDO�:HVWHUQ�KHUEV��
��7KH�DGGLWLRQ�RI�PRUH�VSHFLILF� LQIRUPDWLRQ�IRU�WKH�
WLQFWXUH� SUHSDUDWLRQV�� QDPHO\� WKH� WLQFWXUH� VWUHQJWK�
�XVXDOO\� ���� RU������� DQG� WKH� HWKDQRO� FRQWHQW� �EHW�
ZHHQ� ���������� $OO� GRVDJHV�� VWUHQJWKV� DQG� SHUFHQ�
WDJHV� KDYH� EHHQ� FRPSOHWHO\� RYHUKDXOHG� LQ� OLJKW�RI�

$FNQRZOHGJHPHQWV�

FXUUHQW�NQRZOHGJH�DQG�FOLQLFDO�SUDFWLFH��7KLV�LQFOX�
VLRQ� ZLOO�PDNH� WKLV� QHZ� HGLWLRQ� D�PRUH� FRPSOHWH�
DQG� SUDFWLFDO� WH[WERRN� IRU� ERWK� WKH� VWXGHQW� DQG�
SUDFWLFLQJ�KHUEDOLVW��
��7KH� ODUJHO\� UHZULWWHQ� LQWURGXFWLRQV� WR� HDFK�KHUE�
FODVV�� UHIOHFWLQJ� FXUUHQW�NQRZOHGJH� DQG� LQFOXGLQJ�
PXFK� QHZ� FOLQLFDOO\� XVHIXO� PDWHULDO�� VXFK� DV� WKH�
7UHDWPHQW�&RQVLGHUDWLRQV�VHFWLRQV��7KH�FODVV�LQWUR�
GXFWLRQV� KDYH� DOVR� EHHQ� UHIRUPDWWHG� LQWR� D�PRUH�
XVHU�IULHQGO\�WH[W�GHVLJQHG�WR�PDNH�WKH�LQIRUPDWLRQ�
PRUH�TXLFNO\�DFFHVVLEOH��HYHQ�LQ�D�EXV\�SUDFWLFH����
�� 7KH� FRPSOHWH� UHRUJDQL]DWLRQ� RI�WKH� &ODVV� ��� 4L�
UHJXODWLQJ� KHUEV�� $� FDWHJRU\� RI�JHQHUDO� UHOD[DQWV�
ZDV� FUHDWHG��GLYLGHG� LQWR�UHVWRUDWLYH� UHOD[DQWV� WKDW�
UHJXODWH� WKH�4L� DQG� OLIW� WKH� PLQG�� DQG� VHGDWLYH�
UHOD[DQW�WKDW�UHJXODWH�WKH�4L�DQG�FDOP�WKH�PLQG��
�� 7KH� FUHDWLRQ� RI�DQ� LPSRUWDQW�QHZ� FDWHJRU\� RI�
UHVWRUDWLYH� KHUEV�� WKRVH� WKDW� WRQLI\� 4L�� EORRG� DQG�
(VVHQFH�� WKH� QHXURHQGRFULQH� UHPHGLHV� ZLWK� DGDS�
WRJHQLF�TXDOLWLHV��7KHVH�LQFOXGH�PDQ\�RI�WKH�DERYH�
&KLQHVH�KHUEV�MXVW�PHQWLRQHG��
�� 7KH� H[WHQVLYH� RYHUKDXO� LQ� WKH� HQHUJHWLF� WHUPLQ�
RORJ\� XVHG� WR� GHVFULEH� WKH� UHPHG\� IXQFWLRQV�� 0\�
DLP� KDV� EHHQ� WR� VLPSOLI\�� FODULI\� DQG� UHILQH� DOO� DW�
WKH� VDPH� WLPH�� 0XFK� ZDV� OHDUQW� WKURXJK� WKH� SUH�
SDUDWLRQ�RI�P\� WH[WERRN�� WKH� 7�&�0�� 0DWHULD�0HG�
LFD� &OLQLFDO�5HIHUHQFH� LQ� WKH� \HDUV� VLQFH� WKH� ODVW�
WKLUG�HGLWLRQ�DSSHDUHG��)RU�LQVWDQFH��
� 7KH�KHUEV� WKDW�SURPRWH�VZHDWLQJ�DUH�QRZ�GLYLGHG�
LQWR� WKRVH� WKDW� �ZDUP�WKH� H[WHULRU�� DQG� WKRVH� WKDW�
�FRRO� WKH� H[WHULRU��� 7KLV� LV� LQ� KDUPRQ\� ZLWK� WKH�
&KLQHVH�PHGLFDO� H[SUHVVLRQ� �UHOHDVH� WKH� H[WHULRU���
\HW�D�UHILQHPHQW�RI�WKDW�FRQFHSW�DV�ZHOO��
� 6LPLODUO\�� WKH�H[SHFWRUDQWV�WKDW�H[SHO�SKOHJP�DUH�
QRZ� GLYLGHG� LQWR� WKRVH� WKDW��ZDUP�WKH� OXQJV�� DQG�
WKRVH�WKDW��FRRO�WKH�OXQJV���
� /LNHZLVH�� WKH� &ODVV� �� VXEFDWHJRULHV� DUH� QRZ�
H[SUHVVHG�DV� �ZDUPLQJ�WKH� LQWHULRU�WR�GLVSHO�FROG���
�ZDUPLQJ� WKH� H[WHULRU� WR� GLVSHO� ZLQG�GDPS�FROG���
�ZDUPLQJ�WKH�VWRPDFK���DQG�VR�RQ��
� 7KH�&ODVV� ��QXWULWLYHV� WKDW� QRXULVK� WKH� EORRG� DUH�
QRZ� GLYLGHG� LQWR� WKRVH� WKDW� �QRXULVK� EORRG� DQG�
HVVHQFH��DQG�WKRVH�WKDW��QRXULVK�WKH�OLYHU���
� 7KH�&ODVV� ��� UHOD[DQWV�QRZ� �UHJXODWH�WKH�4L� DQG�
UHOD[�FRQVWUDLQW���D�FRQFHSW�DJDLQ�ERWK�FORVHU�WR�WKH�

���



&KLQHVH� LGLRP� DQG� LQFOXVLYH� RI�WKH� PRUH�:HVWHUQ�
FRQFHSW� RI�UHOD[DWLRQ� DV� D� WUHDWPHQW� VWUDWHJ\� IRU�
WHQVH�RU�FRQVWUDLQHG�FRQGLWLRQV��
��7KH� VKXQWLQJ�RI�WZR�KHUEV� LQWR�PRUH�DSSURSULDWH�
FDWHJRULHV�� 6DJH� KHUE� LQWR� WKH� �WRQLI\�4L�� %ORRG�
DQG�(VVHQFH��FDWHJRU\�DQG�0XJZRUW�KHUE� LQWR� WKH�
�SURPRWH�PHQVWUXDWLRQ��FDWHJRU\��
��7KH�FRUUHFWLRQ�RI�PLQRU�HUURUV� RU�PLVSODFHG�HP�
SKDVHV� DV� UHJDUGV� WKH� SK\VLRORJLFDO� DFWLRQV� DQG�
LQGLFDWLRQV�RI�D�IHZ�KHUEV��

$V� PDQ\� D�ZULWHU�EHIRUH�PH� KDV� VWDWHG�� WKH�
ILQDO� UHVSRQVDELOLW\� IRU� HUURUV� RI�DQ\� NLQG� VWLOO� OLH�
VTXDUHO\�RQ�P\�VKRXOGHUV��+HUEDO�PHGLFLQH�LWVHOI�LV�
D�ERG\�RI�ZLVGRP�DQG�VNLOO�YHU\�PXFK�LQ�WKH�QDWXUH�
RI�D�ZRUN�LQ�SURJUHVV��7KLV�LV�HVSHFLDOO\�WUXH�WRGD\��
IRU� LQVWDQFH�� LQ� UHODWLRQ� WR� RXU�XQGHUVWDQGLQJ� RI�
ZRPHQ
V� KRUPRQHV� DQG� WKH� KHUEV� WKDW� LQIOXHQFH�
WKHP�� :H� FDQ� RQO\� VWULYH� WR� EH� DV� DFFXUDWH� DV�
SRVVLEOH� LQ� WKH� FRQWH[W�RI�RXU�HYHU�OLPLWHG�NQRZ�
OHGJH��XVLQJ�D�PHWKRGROJ\�DV�FORVHO\�DGDSWHG�WR�WKH�
UHDOLW\�RI�KHDOWK�DQG�VLFNQHVV�DV�ZH�NQRZ�SRVVLEOH��
WKH�SKHQRPHQRORJ\�RI�YLWDOLVWLF�PHGLFLQH�LWVHOI��

2XWVLGH�RI�WKDW�LV� WKH� UHDOP�RI�P\VWHU\��ZKLFK�
WRR�� RQH� GD\�� ZLOO� EHFRPH�FOHDUHU�� RQO\� WR� UHYHDO�
PRUH�P\VWHU\��

7KH�$FNQRZOHGJHPHQWV�RI�WKH�2ULJLQDO�(GLWLRQ�

,�ZLVK�WR�DFNQRZOHGJH�P\� WHDFKHUV�DQG�PHQWRUV� LQ�
YDULRXV� DVSHFWV� RI�&KLQHVH�PHGLFLQH�� WKURXJK� WKH�
OLYLQJ�ZRUG��1DEXUR�0XUDPRWR��-RKQ�+LFNV��'DYLG�
/HH�� -HDQ� 6FKDW]�� (OL]DEHWK�5RFKDW� GH� ,D� 9DOOHH��
&ODXGH�/DUUH��7HG�.DSWFKXN��.DWK\�%RLVHQ��0LFK�
DHO�%URIIPDQ�DQG�*LRYDQQL�0DFLRFLD�� DQG�WKURXJK�
WKH� ZULWWHQ�� /HXQJ�.RN�\XHQ�� +HQU\� /X�� 0DQIUHG�
3RUNHUW�DQG�3DXO�8�QVFKXOG��

$OVR�P\� WHDFKHUV� DQG�PHQWRUV� LQ�:HVWHUQ�
KHUEDO�PHGLFLQH��WKURXJK�WKH�OLYLQJ�ZRUG�� &KULVWR�
SKHU�+HGOH\�� +HQUL� 9HUGLHU�� 0LFKDHO�0RRUH�� DQG�
WKURXJK� WKH� ZULWWHQ�� 6LPRQ�0LOOV��0DXG�*ULHYH��
-HDQ�9DOQHW�� &KDUOHV� /LFKWHQWKDOHU��:HUQHU�&��
6LPRQLV�� 2OLYLHU�'H]HLPHULV�� %HUQKDUG�$VFKQHU��
+DQV� )XQNH�� )LQOH\�(OOLQJZRRG�� (GZDUG� 6KRRN��

���

-RKQ�4XLQF\��-RKQ�)OR\HU��:LOKHOP�3HOLNDQ��1RW�WR�
IRUJHW� QXPHURXV� PHGLFDO� DQG� KHUEDO� ZULWHUV� IURP�
WKH�PRUH� GLVWDQW� SDVW�� LQ� WKH�*UHHN�� &KLQHVH� DQG�
$\XUYHGLF�PHGLFDO� WUDGLWLRQV�VRPH�RI�WKHP�LOOXV�
WULRXV�� D� IHZ� RI�WKHP�GLYLQH� DQG�PDQ\� RI�WKHP�
XQNQRZQ��

0\�GHHS�JUDWLWXGH�H[WHQGV�WR�WKRVH�ZKR�KHOSHG�
PH�XQGHUVWDQG�WKH�G\QDPLFV�RI�KHDOWK�DQG�VLFNQHVV�
�LQ�SDUWLFXODU�&HFLOH�/HYLQ� DQG�&ODXGLD�/HH�
&]DVFK�� ,� DP�IRUHYHU�JUDWHIXO� IRU�KDYLQJ�H[SHULHQ�
FHG�&ODXGLD
V�ZLVGRP�EH\RQG�KHU�\HDUV� DQG�LQVSL�
UDWLRQ� EH\RQG�KHU�NHQ� LQ� ERWK� WKH� WKHRUHWLFDO� DQG�
SUDFWLFDO�DVSHFWV�RI�WKH�KHDOLQJ�SURFHVV��

7KH�ERRN� LWVHOI�FDPH� LQWR� EHLQJ� ZLWK� FRQWUL�
EXWLRQV�RI�YDULRXV�NLQGV� IURP�D�QXPEHU�RI�SHRSOH��
,�DP�JUDWHIXO�WR�PDQ\��WRR�QXPHURXV�WR�PHQWLRQ�DOO��
LQ� WKH� &KLQHVH� DFXSXQFWXUH� DQG�:HVWHUQ� KHUEDO�
PHGLFLQH� FRPPXQLW\� LQ� /RQGRQ�� 6DQ�'LHJR� DQG�
6DQWD�)H�� WKHLU�KHDUWV� DQG� VSLULWV� ZHUH� RSHQ� DQG�
LQVSLUDWLRQDO��

,�RZH�HVSHFLDO�WKDQNV� WR� WKRVH�LQGLYLGXDOV�ZKR�
ZHUH�LQVWUXPHQWDO�LQ�KHOSLQJ�PH�SURGXFH�WKLV�WH[W��

5DQG\� %DUROHW�� *DLO� 'HULQ�� -RQDWKDQ�&ORJV�
WRXQ�:LOPRW�� 3HWHU�6WDQWRQ�� &DUOR� GH� 3DROL� DQG�
(ULF�.LHQHU�� DOO� RI�ZKRP�RIIHUHG� YDOXDEOH� DGYLFH�
IRU�WKLV�SURMHFW�DW�WKH�RQVHW��

&KULVWRSKHU�+HGOH\��ZLWKRXW�ZKRVH� LQYDOXDEOH�
LQVLJKWV�RQ�:HVWHUQ�KHUEDO�PHGLFLQH�WKLV�WH[W�ZRXOG�
FHUWDLQO\�EH�D�SRRUHU�RQH��

:LOOHP�'DHPV��'LUHFWRU�RI�3KDUPDF\�DW�:HOH�
GD�$�*��� $UOHVKHLP�� 6ZLW]HUODQG�� ZKR� JHQHURXVO\�
PDGH�WKH�H[FHOOHQW�OLEUDU\�DYDLODEOH�WR�PH��

*RYLQGD�0F5URVWLH��/LQGD�0HORFKH��0DXUHHQ�
6DQGOHU�� &KDQD�)UDQN�� 9DOHULH� +REEV�� /RUH� )UHH�
PDQ�� /DXUHO�0DJH� DQG�'HEUD�1X]]L�� ZKR� UHDG�
WKURXJK� DQG� LPDJLQDWLYHO\� FULWLFLVHG�FHUWDLQ� VHF�
WLRQV�RI�WKH�WH[W��

'LDQH�/HZLV�� -DQH�0DLHU�DQG� 6KLUOH\�:HLV]�
ZKR�� E\� SDWLHQW�SUXQLQJ�� KHOSHG� SURGXFH� D�PRUH�
UHDGDEOH�WH[W��

$QG�ODVW�EXW�QRW�OHDVW��P\�PRWKHU��IRU�KHU�SRVL�
WLYH�VXSSRUW�RI�WKLV�SURMHFW�IURP�WKH�YHU\�RXWVHW��



)RUHZRUG�
5HGLVFRYHULQJ�RXU�7UDGLWLRQDO�*UHHN�0HGLFLQH�5RRWV�

7KHUH� LV� D� SOHWKRUD� RI�ERRNV� DYDLODEOH� WRGD\� RQ�
KHUEV�� 7KH\� FRYHU�XVHV�� FRQVWLWXHQWV�� ERWDQ\�� KLV�
WRU\� DQG� VR� RQ�� $W� ILUVW� VLJKW� WKLV� DSSHDUV� WR� EH� DV�
IXOO�D�OLWHUDWXUH�DV�DW�DQ\�WLPH�VLQFH�WKH�VHYHQWHHQWK�
FHQWXU\�� +RZHYHU�� D�FORVHU� ORRN�VKRZV� WKDW�DOPRVW�
DOO� RI�WKLV� OLWHUDWXUH� LV� GHULYDWLYH�� EDVHG� RQ� D� IHZ�
ZHOO� NQRZQ� ERRNV� WKDW� KDYH� EHHQ� SXEOLVKHG� RYHU�
WKH� ODVW� IHZ� \HDUV�� 8QIRUWXQDWHO\� WKHVH�PDLQ� VRXU�
FHV�DUH�DOVR�QRW�WKHPVHOYHV�RULJLQDO�ZRUNV�RI�PDMRU�
LPSRUWDQFH�� 7KH\� WRR�DUH� KDSKD]DUG�FROOHFWLRQV�RI�
HDUO\� OLWHUDWXUH� DQG� VRPH� SUDFWLFDO� H[SHULHQFH��
7KH\�GR�QRW�EHDU�WKH�DQFLHQW�KHUEDO� WUDGLWLRQ� LQWDFW�
DFURVV� D� FHQWXU\� RI�KHUEDO� DPQHVLD�� 1RU� FDQ� WKH\�
DWWHPSW�WKH�V\QWKHVLV�RI�WUDGLWLRQV�WKDW� LV� QHFHVVDU\�
DQG�SRVVLEOH�WRGD\�� 2QH�FDQQRW� LQWHJUDWH�IUDJPHQ�
WV��<HW�WKLV�LQWHJUDWLRQ�LV�XUJHQWO\�UHTXLUHG��

3DUWO\�IRU�KLVWRULFDO�UHDVRQV��PRGHP�KHUEDOLVP�
LV� QRW� D� IXOO� DQG� FRKHUHQW�PHGLFDO� V\VWHP�� ,W� LV�
PRUH� D�SDWFKZRUN�RI�LOO�GHILQHG� DQG� VHPL�V\VWHP�
DWLF� WKHUDSHXWLF� JXLGHOLQHV�� 7KH�KHUEDO� OLQHDJH� KDV�
]LJ�]DJJHG�LWV�ZD\�IURP�*UHHFH�WR�$UDELD��WR�(XUR�
SH�� WR� $PHULFD�DQG� EDFN� WR� (XURSH� DJDLQ�� SLFNLQJ�
XS� DQG� ORRVLQJ� WKLQJV� RQ� WKH� ZD\�� DQG� DUULYLQJ� LQ�
WKH���WK�FHQWXU\� DV� DQ� HFOHFWLF�PL[WXUH�RI�*DOHQLF�
IORWVDP�� IRON�PHGLFLQH�� HDUO\�9LFWRULDQ� WKHUDSHXWLF�
FODVVLILFDWLRQV�DQG� ODQJXDJH�� DQG� D�OLWWOH�FKHPLVWU\�
DQG� SKDUPDFRORJ\�� 7KLV� GRHV� QRW� GHQLJUDWH� LWV�
YDOXH�� ZKLFK� LV� XQTXHVWLRQDEOH�� %XW� LQVWHDG�RI�
WDNLQJ� LWV� SODFH� DV� WKH� H[HPSODU\� DQG� SULPDU\�
FRPSOHPHQWDU\�PHGLFDO�V\VWHP��DORQJVLGH�FRQYHQ�
WLRQDO�PHGLFLQH�� DV� LQ� ,QGLD�� LW� LV� VWLOO� VWUXJJOLQJ� WR�
ILQG� LWV� URRWV�� 7UXH� DQG� FRPSOHWH� KHUEDO� PHGLFDO�
V\VWHPV� GR� H[LVW� DQG� KDYH� H[LVWHG�� %RWK� &KLQHVH�
DQG� $\XUYHGLF� PHGLFLQH� UHSUHVHQW� YDVW� ERGLHV� RI�
NQRZOHGJH��ZLWK�D�SKLORVRSKLFDO�EDVLV�VXEOLPH�DQG�
GHHS�DV� WKH� RFHDQV��ZLWK�ZHOO� FRQVWUXFWHG�FODVVLIL�
FDWLRQV��V\VWHPV�RI�GLDJQRVLV�DQG�WUHDWPHQW��UDWLRQ�

DO� DQG� XQLYHUVDO� SULQFLSOHV� IRU� WKH� FXUH� RI�PLQG��
ERG\� DQG� VSLULW�� DQG� ZLWK� DVWRQLVKLQJ� DQG� SRWHQW�
WKHUDSHXWLF� GLVFRYHULHV�� ,W� LV� QRW� RQO\� RQ� WKH� RWKHU�
VLGH� RI�WKH� JOREH� WKDW� ZH� QHHG� WR� ORRN� IRU� KHUEDO�
HUXGLWLRQ�� ,Q� WKH�:HVWHUQ� WUDGLWLRQ� WKHUH� LV� DOVR� D�
V\VWHPDWLF�ERG\�RI�NQRZOHGJH��RULJLQDOO\�IURP� WKH�
*UHHNV�� ,W�KDV�XQGHUJRQH�WHVWLQJ��GHYHORSPHQW�DQG�
UHILQHPHQW� VLQFH� *DOHQ�� DQG� DOVR� PXFK� LQWHU�
UXSWLRQ�� GLVWRUWLRQ� DQG� REVFXUDWLRQ�� 7KHVH� DUH� RXU�
EXLOGLQJ�EORFNV�� :H� KDYHQ
W� XQGHUVWRRG� WKHP�
SURSHUO\��

5HFRJQLVLQJ� WKLV�� 3HWHU�+ROPHV� KDV� EHJXQ� WKH�
ZRUN� WRZDUGV� WKH� UHFRQVWUXFWLRQ� RI�WKH� OLYLQJ�
KHUEDO�PHGLFDO� WUDGLWLRQ��7KLV�FDQ�RQO\�EH�GRQH�E\�
D� SDLQVWDNLQJ� UHVWRUDWLRQ� RI�WKH� RULJLQDO� SLFWXUH��
IROORZHG�E\�D�FUHDWLYH�PDWFKLQJ�RI�KHUEDO�PHGLFDO�
V\VWHPV�RI�(DVW�DQG�:HVW�� 7KLV�ZDV� WKH� WDVN�KH� VHW�
KLPVHOI�� DQG� WKLV� ERRN� LV� KLV� RIIHULQJ�� ,W� LV� WKH�
RULJLQDO�ZRUN� WKDW� LV� VRUHO\� QHHGHG� LQ� WKH�:HVWHUQ�
KHUEDO� WUDGLWLRQ�� DQG� SHUKDSV�ZH� GLGQ
W�NQRZ� KRZ�
PXFK�ZH�PLVVHG�LW�XQWLO�LW�DUULYHG��

/LNH�WKH�KHUEDO�PDVWHUV� WR�ZKRP�+ROPHV�SD\V�
UHVSHFW�� KLV� ZRUN� LV� QRW� PHUHO\� RQH� RI�UHILQHG�
VFKRODUVKLS�� ,W� LV� DOVR� IXOO� RI�LQVLJKW� DQG� SUDFWLFDO�
DSSOLFDWLRQ��+H�LGHQWLILHV�WKH�WKHUDSHXWLF�SURSHUWLHV�
RI�KHUEV� DV� PXFK� E\� WKHLU� WDVWH� DQG� WKHLU� FOLQLFDO�
XVH�DV�E\�WKH�HYLGHQFH�IURP� VRXUFHV��7KH�UHVXOW�LV�D�
IXQGDPHQWDO� FODVVLILFDWLRQ� WKDW� LV� D� IRXQGDWLRQ�
XSRQ� ZKLFK� FDQ� EH� EXLOW� D�PXFK� PRUH� VROLG� DQG�
VHOI�FRQVLVWHQW�VWUXFWXUH�RI�WKHRU\�DQG�SUDFWLFH��,W�LV�
D� YHU\� LPSRUWDQW� WH[W�� DQG� ,� KRSH� LW� EHFRPHV� D�
ODQGPDUN�� DQ� KLVWRULFDO� EUHDNWKURXJK�� RQ� WKH� ZD\�
WR�DQ�DXWKHQWLF�PRGHP�KHUEDO�PHGLFDO�V\VWHP��

6WHSKHQ�)XOGHU��0�$���3K�'��
2[IRUG��(QJODQG�
1RYHPEHU������
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)RUHZRUG�� $Q�+LVWRULFDO�2YHUYLHZ�

7KH�EUHDNWKURXJKV� LQWR� QHZ� IURQWLHUV� RI�NQRZOHG�
JH� WKDW� PDUNHG� WKH� ZHVW
V� VFLHQWLILF� UHYROXWLRQ�
UHVKDSHG� RXU�FRQVFLRXVQHVV� RI�ZKDW� LOOQHVV� DQG�
KHDOWK�PHDQ�� 9HVDOLXV
� DQDWRPLFDO� VWXGLHV� ������
$�'��� DQG�+DUYH\
V� GLVFRYHU\� RI�FLUFXODWLRQ� ������
$�'��� IRUHYHU� RYHUWKUHZ� ROGHU� QRWLRQV� RI�ZKDW� LV�
YHULILDEOH� LQIRUPDWLRQ� DQG� KRZ� WR� SURFHHG� WR�
XQFRYHU�QHZ�WUXWK��

:KLOH�VXFK�QHZ� WKHRUHWLFDO�NQRZOHGJH�FRQWLQ�
XHG� WR� GHYHORS�� OLWWOH� XVHIXO� FOLQLFDO� WKHUDSHXWLFV�
ZDV�GLVFRYHUHG� IRU�FHQWXULHV��9HVDOLXV� DQG�+DUYH\�
QHYHU�DEDQGRQHG� WKHLU�KHUEDO� UHSHWRLUH� EHFDXVH� RI�
WKH� QHZ� VFLHQFH�� EXW� WKH� ODWHU� JHQHUDWLRQV� RI�XQL�
YHUVLW\�WUDLQHG�GRFWRUV�EHJDQ�WR�IHHO� XQFRPIRUWDEOH�
XVLQJ� WKH� KHUEDO� NQRZOHGJH� RI�WKH� SUHVFLHQWLILF�
*UHFR�0XVOLP� WUDGLWLRQV�� 7KH� XQLYHUVLW\� WUDLQHG�
HOLWHV� IHOW� WKDW� WUDGLWLRQDO� KHUEDOLVP� ZDV� �WDLQWHG��
E\�DVVRFLDWLRQ�ZLWK��DUFKDLF��LGHDV��7KH�UHYROXWLRQ�
LQ� VFLHQFH�EHJDQ� WR� ]HDORXVO\� DWWDFN�DQ\� �FRQWDP�
LQDWLRQ�� RI�WKH� ROG� RUGHU�� $Q� HUD� RI�WKHUDSHXWLF�
FKDRV� UHVXOWHG� ZKLFK� FRPSOHWHO\� DEDQGRQHG� WKH�
ROG�KHUEDOLVP�� (GXFDWHG�HOLWH�GRFWRUV� LQIXVHG�ZLWK�
VFLHQFH� ZRXOG� QRW� EH� VRLOHG� ZLWK� WKH� SDVW��
KHUEDOLVP�ZDV� SXUJHG� IURP� WKH� DXJXVW� KDOOV� RI�
VFLHQWLILF� XQLYHUVLWLHV�� 7KLV� QLKLOLVP� UHDFKHG� LWV�
SHDN�ZLWK� WKH�HLJKWHHQWK�DQG� QLQHWHHQWK�FHQWXULHV
�
PDGQHVV� RI�EOHHGLQJ� �UDLVHG� WR� D� QHZ� IHUYRU� E\�
+DUYH\
V� GLVFRYHULHV�� DQG� FDORPHO� SRLVRQLQJ� �LQV�
SLUHG� E\� WKH� WHFKQRORJ\� RI�WKH� WLPHV��� 7UDGLWLRQDO�
ZHVWHUQ�KHUEDOLVP�ZDV�H[LOHG�IURP� WKH�XQLYHUVLWLHV�
LQWR� WKH� IRON� SUDFWLFHV�RI�XQHGXFDWHG�SUDFWLWLRQHUV��

���

7KH� ULFKQHVV� RI�WKH� WUDGLWLRQ� ZDV� EXULHG� LQ� UDUH�
ERRN�FROOHFWLRQV�RXW�RI�KDUP
V�ZD\� LQ� LQDFFHVVLEOH�
(XURSHDQ�OLEUDULHV��

&KLQD� QHYHU� H[SHULHQFHG� D� VFLHQWLILF� UHYROX�
WLRQ��$OWKRXJK�LWV�SROLWLFDO�UHYROXWLRQV�KDYH�EURXJKW�
PRGHUQLW\� DQG� WKH� VFLHQWLILF� UHYROXWLRQ� LWVHOI�WR�
&KLQD��WKH�ROGHU��DUFKDLF��WKHUDSHXWLFV��IRU�YDULRXV�
UHDVRQV�� VWLOO� KDV� D�FODLP�RQ� LWV� KHDOWK�FDUH�DQG� LWV�
VRXO�� 7KH� WUDGLWLRQDO�PHGLFLQH� RI�&KLQD�KDV� EHHQ�
DQ�LQVSLUDWLRQ�WR�PDQ\�RI�XV� LQ�WKH�ZHVW�ORRNLQJ�IRU�
DQ� HIIHFWLYH� DQG� UDWLRQDO� ZD\� WR� EH� VRSKLVWLFDWHG�
KHUEDOLVWV�� 7KH�2ULHQWDO� KHUEDO� WUDGLWLRQ� KDV� FKDOO�
HQJHG�PDQ\� RI�XV� WR� DVN� -RVHSK�1HHGKDP
V�
TXHVWLRQ� LQ� UHYHUVH�� �+RZ� LV� LW� WKDW�KHUEDOLVP�KDV�
EHFRPH� VXFK� DQ� HOHJDQW� DQG� SRZHUIXO� WUDGLWLRQ� LQ�
WKH� HDVW� DQG� QRW� LQ� WKH� ZHVW"�� 3HWHU�+ROPHV� LQ�
WKHVH�LPSRUWDQW�YROXPHV�KDV�DFFHSWHG�WKLV�FKDOOHQ�
JH�� JRQH� WR� WKH� OLEUDULHV� DQG� VKRZQ� WKDW� WKHUH� LV� D�
ULFK�KHUEDO� WUDGLWLRQ�LQ� WKH�ZHVW� WKDW�ZDV�GLVFDUGHG�
E\� WKH� HQWKXVLDVP� DQG� LGHRORJ\� RI�WKH� VFLHQWLILF�
UHYROXWLRQ�� 3HWHU�+ROPHV� KDV� FUHDWLYHO\� HQJDJHG�
WKH� EHVW�RI�WKH� EXULHG�ZHVWHUQ�KHUEDO� WUDGLWLRQ� LQ� D�
GLDORJXH� ZLWK� WKH� ULFK� WUDGLWLRQ�RI�WKH� HDVW�� 7KH�
(QHUJHWLFV� RI�:HVWHUQ� +HUEV� LV� DQ� LPSRUWDQW� GLV�
FXVVLRQ�WKDW�FDQ�RQO\�HQKDQFH�WKH�FUHDWLYLW\��GHSWK��
LQWHOOLJHQFH�DQG�FOLQLFDO�VNLOOV�RI�DOO�KHUEDOLVWV�ERWK�
LQ�WKH�HDVW�DQG�LQ�WKH�ZHVW��

7HG�.DSWFKXN��2�0�'��
&DPEULGJH��0DVVDFKXVHWWV�
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)RUHZRUG�� 7KH�9DOXH�RI�,QWHJUDWLRQ�

3HWHU�+ROPHV
� ZRUN�� 7KH� (QHUJHWLFV� RI�:HVWHUQ�
+HUEV�� VHUYHV� DV� D� VWURQJ� DQG� WKRURXJK�IRXQGDWLRQ�
IRU� DQ� LQWHJUDWHG� V\VWHP�RI�HQHUJHWLF� KHUEDO� KHDO�
LQJ�� ,W�RIIHUV�XV� D�V\QWKHVLV�RI�*DOHQLF�DQG�&KLQHVH�
KHUEDO� FRQFHSWV�� DQG� HVWDEOLVKHV� D� FODVVLILFDWLRQ�
VFKHPH� ZKLFK�� DOWKRXJK� SRVVHVVLQJ� VOLJKW�GLVWLQF�
WLRQV� IURP� WKDW�XVHG� LQ� &KLQHVH� KHUEDO� KHDOLQJ�� LV�
HVVHQWLDOO\�WKH�VDPH��

3HWHU�+ROPHV�KDV�DFKLHYHG�VRPHWKLQJ�RI�VLJQL�
ILFDQFH�� +H� KDV� QRW� DFWHG�PHUHO\� DV� D� VFKRODUO\�
LQWHOOHFWXDO� RU�KLVWRULDQ�� WKRXJK� KLV� ZRUN�PD\�
FHUWDLQO\�EH�DSSUHFLDWHG�DW�WKDW�OHYHO��5DWKHU��KH�KDV�
PRYHG� RQ� D� SDWK� WKURXJK� WKH� OLWHUDWXUH� RI�WKH�
ZHVWHUQ�KHUEDO� WUDGLWLRQ� XVLQJ� WKH� VFKRODUO\� PLQG�
DV� D�YHKLFOH�� EXW�HYHU�ZDWFKIXO� ZLWK� WKH� H\H� RI�D�
VHQVLWLYH� DUWLVW�� LQ� RUGHU� WR� EULQJ� WR� XV� WKH� SURGXFW�
RI�KLV�FUHDWLYH�LPDJLQDWLRQ��+LV�MRXUQH\�KDV�EHHQ�D�
SDWK� RI�LQWHJUDWLRQ� ZLWKLQ� DQG� ZLWKRXW�� ,Q� UHDGLQJ�
KLV� ZRUN�� ,� IHHO� ERWK� WKH� IRFXV� RI�WKH� GHGLFDWHG�
VFKRODU� DQG� WKH� VSDUN�RI�WKH� FRPPLWWHG� YLVLRQDU\��
7KH� FDUHIXO� OLWHUDU\� DUFKDHRORJ\� DQG� DQDO\WLFDO�
WKLQNLQJ�LV� DGPLUDEOH� IURP� WKH� VFKRODUO\�SHUVSHFWL�
YH�� KRZHYHU�� LW� LV� QRW�XVHG�KHUH�DV� DQ�HQG�LQ� LWVHOI��
EXW�UDWKHU�DV� D�PHDQV�IRU�WKH�FUHDWLYH�UHDOL]DWLRQ�RI�
DQ�H[SDQGHG�DQG�UHYLWDOL]HG�KHUEDO�KHDOLQJ�V\VWHP��

7KH�IRXQGDWLRQ�XSRQ�ZKLFK�WKLV�DOO� WDNHV�SODFH�
LV� WKH�VSLULW�RI�WKH�TXHVW�� VHDUFKLQJ�GLVFRYHULQJ�
WHVWLQJ� DQG� FUHDWLQJ�� ,W� VHHPV� WKDW� KH� KDV� XVHG�
WKLV�ZRUN�WR�VKDUH�ZLWK�XV� D�YLVLRQ�RI�JOREDO�KHUEDO�
KHDOLQJ� ZKLFK� UHFRYHUV� WKH� WUHDVXUHV� RI�WKH� (XUR�
SHDQ� DQG�1HDU�(DVWHUQ� KHUEDOLVWV� DQG� PHGLFDO�
SKLORVRSKHUV�� UHFRPELQHV� WKHVH� ZLWK� WKH� JXLGLQJ�
OLJKW�RI�V\VWHPDWLF� HQHUJHWLFV� SURYLGHG�E\� WKH�
&KLQHVH� KHUEDO� WUDGLWLRQ�� DQG� WKXV� DUULYHV� DW� DQ�
HQWLUHO\� QHZ� GHVWLQDWLRQ�� 7KDW�GHVWLQDWLRQ� LV� WKH�
SODFH�RI�IXUWKHU� LQWHJUDWLRQ�� ,W� LV� QHLWKHU�D� VLQJXODU�
SURGXFW� RI�WKH� ZHVWHUQ� PLQG�� QRU� LV� LW� VROHO\�
FKDUDFWHULVWLF� RI�WKH� HDVWHUQ�PLQG�� EXW� LV� LQVWHDG� D�
PDQLIHVWDWLRQ� RI�WKH� VHDUFK� IRU� *OREDO�0LQG�� 7KH�
P\VWLFV�� PRQNV�� DQG� \RJD�PDVWHUV� WHOO� XV� WKDW�
�7UXWK�LV� RQH�� SDWKV� DUH�PDQ\��� (DFK� VWHS�ZH� WDNH�
DORQJ�WKH�SDWK�RI�FUHDWLYH�LQWHJUDWLRQ�PD\� EULQJ�XV�
MXVW�D� OLWWOH�FORVHU�WR� SUDFWLFLQJ� LQ� DFFRUG�ZLWK� WKDW�
RQH�7UXWK�� ,W� LV� IRU� WKDW� VWHS� DORQJ� WKH� SDWK� ZKLFK�
3HWHU�+ROPHV� LV� GDULQJ� WR� WDNH�� DQG� IRU� WKH� LQFUH�
PHQW�RI�JOREDO� LQVLJKW�ZKLFK� LW�PD\� RIIHU�� WKDW� ,�
EHOLHYH�ZH�VKRXOG�EH�JUDWHIXO�WR� WKH�6SLULW�ZKLFK�LV�
PRYLQJ�KLP��

$OWKRXJK� 3HWHU�+ROPHV
� ZRUN� LV� EDVHG� RQ�
FDUHIXO� UHVHDUFK�DQG�FOLQLFDO�H[SHULHQFH��ZH�GR�QRW�
KDYH� WR� DVVXPH� WKDW� KLV� FODVVLILFDWLRQV�DUH�GHILQLWL�
YH� DQG� ILQDO�� 1DWXUDOO\�� ZH� PD\� IHHO� WKH� QHHG� WR�
PDNH�PRGLILFDWLRQV�LQ�OLJKW�RI�RXU�RZQ�H[SHULHQFH��
$V� SUDFWLWLRQHUV�DQG� VFKRODUV��ZH� QHHG� WR� FULWLFDOO\�
HYDOXDWH� WKLV�ZRUN�DQG� DSSO\� LW� LQ� FOLQLFDO�SUDFWLFH�
LQ� RUGHU�WR� EULQJ� WKLV� V\QWKHVLV� RI�WZR� PDMRU�
HQHUJHWLF� WUDGLWLRQV� LQWR� IXOO� SOD\� LQ� WKH� ZRUOG��
8QWLO�3HWHU
V�ERRN��ZH� ODFNHG�D� V\VWHPDWLF� WKHRUH�
WLFDO�NQRZOHGJH�RI�KRZ�WR�DOLJQ�ZHVWHUQ�KHUEV�ZLWK�
WKHLU� FRXQWHUSDUWV� LQ� WKH� &KLQHVH�PDWHULD�PHGLFD��
1RZ� ZH� KDYH� D� ILUP� IRRWLQJ� IURP� ZKLFK� WR� VWDUW�
EXLOGLQJ�RXU�SUDFWLFDO�NQRZOHGJH��

+RQRULQJ� WKH� DQFHVWRUV�� WKH� &KLQHVH� FXOWXUDO�
JD]H�UDUHO\�VWRSV� ORRNLQJ�EDFNZDUG�� ,Q�GRLQJ�VR�� LW�
SUHVHUYHV� WUDGLWLRQV� DQG� LWV� IHHOLQJ� RI�FRQWLQXLW\� LQ�
WLPH�� 3LRQHHULQJ�ZLWK� WKH� DQDO\WLFDO�PLQG�� WKH�
(XURSHDQ� FXOWXUDO� JD]H� UDUHO\� VWRSV� ORRNLQJ�
IRUZDUG�� ,Q�GRLQJ�VR�� LW�VHHV� LWVHOI�DV� EOD]LQJ�D�WUDLO�
LQWR� VSDFH�� 3HWHU
V� WDVN� KDV� EHHQ� WR� SLFN�XS� WKH�
IRUJRWWHQ� WKUHDGV� RI�RXU�ZHVWHUQ�KHUEDO�KHDOLQJ� DUW�
VR� WKDW� LW�PD\� UHJDLQ� LWV� VHQVH�RI�FRQWLQXLW\�� EHFR�
PH� KLVWRULFDOO\� VHOI�UHIOHFWLYH�� DQG� LQ� WKDW� VHQVH�
EHFRPH� DQ� HTXDO� SDUWQHU�ZLWK� WKH� &KLQHVH� KHUEDO�
KHDOLQJ�DUW��3HWHU�LV�D�FUHDWLYH�DQG�V\QWKHWLF�WKLQNHU�
ZKR�� OLNH� DQ� DUFKDHRORJLVW�� LV� GLJJLQJ� XS� WKH�
SULFHOHVV� UHOLFV� RI�RXU�GLVFDUGHG� KHDOLQJ� OLQHDJH��
FDUHIXOO\� GXVWLQJ� WKHP� RII�� DQG� H[DPLQLQJ� HYHU\�
GHWDLO� LQ� OLJKW�RI�WKH�FURVV�FXOWXUDO�LQVLJKW�SURYLGHG�
E\� FRPSDULVRQ� ZLWK� DQRWKHU� ULFK� WUDGLWLRQ� WKH�
HQHUJHWLF� DQG� YLWDOLVWLF� WUDGLWLRQ�RI�&KLQHVH� KHUEDO�
KHDOLQJ�� %\� SD\LQJ� UHVSHFWV� WR� WKH� KHDOLQJ� DQFHV�
WRUV�� WKH�PRGHP�KHDOLQJ�PLQG�LV�UHFRQQHFWLQJ�LWVHOI�
WR� DQRWKHU� VRXUFH� RI�ZLVGRP�� ,Q� WKLV� PDQQHU�
ORRNLQJ�EDFNZDUG�LQ�WLPH��PRYLQJ�IRZDUG�LQ�VSDFH��
EXW� DOZD\V� LQ� WKH� SUHVHQW�PRPHQW�WKH�FROOHFWLYH�
JOREDO�KHDOLQJ�FRQVFLRXVQHVV�HYROYHV��

$V� \RX�PRYH� DORQJ�ZLWK� 3HWHU� WKURXJK� WKLV�
WH[W�� \RX�ZLOO�QRW�RQO\�EH�RIIHUHG�D�QHZ� LQWHJUDWHG�
PHWKRGRORJ\� IRU� XVLQJ� KHUEV�� EXW� \RX� ZLOO� DOVR�
KDYH�WKH�HQMR\PHQW�RI�MRLQLQJ�LQ�KLV� TXHVW�WR�UHFR�
YHU� WKH� SDVW�� EH� GHOLJKWHG� E\� WKH� VWRULHV� KH� KDV� WR�
WHOO�� DQG�EH�HQOLJKWHQHG�E\� WKH� LQVLJKWIXO�FRPPHQ�
WDULHV�KH�KDV�FDUHIXOO\�FUDIWHG�IRU�XV��

5DQGDOO�%DUROHW��/LH��$F���2�0�'��
0DUWKD
V�9LQH\DUG��0DVVDFKXVHWWV��-XQH������
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