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UHSUHVHQWHG�LQ�WKH�VSRNHQ�SDUW�RI�WKH�FRUSXV�LQFOXGH�UDGLR�EURDGFDVWV��WHOHSKRQH�FRQYHUVDWLRQV�
VFULSWHG�VSHHFKHV��DQG�FODVVURRP�GLDORJXHV��1HOVRQ�����D��

7KH�ZULWWHQ�SDUW� RI� WKH� FRUSXV� UHSUHVHQWV� WKH�EURDG� VSHFWUXP�RI�ZULWLQJ� WKDW� H[LVWV�� VXFK� DV
ILFWLRQ��SUHVV�UHSRUWDJH�DQG�HGLWRULDOV��DQG�SRSXODU�DQG�OHDUQHG�ZULWLQJ��,Q�DGGLWLRQ��WKUHH�W\SHV
RI� ZULWLQJ� QRW� W\SLFDOO\� IRXQG� LQ� FRUSRUD� DUH� LQFOXGHG�� SHUVRQDO� OHWWHUV�� EXVLQHVV
FRUUHVSRQGHQFH��DQG�VWXGHQW�HVVD\V�DQG�H[DPV��1RWDEO\�PLVVLQJ�IURP�WKH�ZULWWHQ�SDUW�RI� WKH
FRUSXV�LV�OHJDO�(QJOLVK��D�KLJKO\�VSHFLDOL]HG�W\SH�RI�(QJOLVK�WKDW�ZDV�H[FOXGHG�RQ�WKH�JURXQGV
WKDW� LW� UHSUHVHQWHG�D�KLJKO\�IRVVLOL]HG�W\SH�RI�(QJOLVK�LQWHQGHG�PDLQO\� IRU�D�YHU\�VSHFLDOL]HG
DXGLHQFH�

,&(�*%� LV� DQQRWDWHG� ZLWK� WKUHH� NLQGV� RI� WDJV�� VWUXFWXUDO� WDJV�� SDUW�RI�VSHHFK� WDJV�� DQG
JUDPPDWLFDO� WDJV�� 6WUXFWXUDO� WDJV� SURYLGH� GHVFULSWLRQV� RI� WKH� WH[WV� WKHPVHOYHV�� $OO� WH[WV
FRQWDLQ� ILOH� KHDGHUV�� ZKLFK� SURYLGH� JHQHUDO� GHVFULSWLYH� LQIRUPDWLRQ�� D� IXOO� ELEOLRJUDSKLF
FLWDWLRQ�IRU�ZULWWHQ�WH[WV��IRU�LQVWDQFH��DQG�DQ�LGHQWLILFDWLRQ�RI�VSHDNHUV�LQ�VSRNHQ�WH[WV��(DFK
WH[W�LV�GLYLGHG�LQWR�WH[W�XQLWV��ZKLFK�FRUUHVSRQG�HLWKHU�H L W K H
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\RX�ZLOO�EHQHILW�IURP�HQKDQFHPHQWV�WR�WKH�VRIWZDUH�LQ�WKLV�ODWHVW�HGLWLRQ�

,&(&83�LV�D�FRUSXV�H[SORUDWLRQ�SURJUDP�IRU�SDUVHG�FRUSRUD�OLNH�,&(�*%�DQG�'&36(��/LNH
LWV�SUHGHFHVVRU�� ,&(&83�����XVHV�)X]]\�7UHH�)UDJPHQWV� WR�EXLOG�JUDPPDWLFDO�TXHULHV��<RX
FDQ�VWLOO�H[SORUH�\RXU� UHVXOWV� WR�GHYLVH�QHZ�TXHULHV� LQ�D�F\FOLF�PDQQHU�� DQG�DOORZ�\RXU�RZQ
WKRXJKW�SURFHVVHV�WR�HYROYH�DV�\RX�JHW�WR�JULSV�ZLWK�WKH�FRUSXV�DQG�LWV�DQQRWDWLRQ�

9HUVLRQ� ���� LV� DQ� HYROXWLRQDU\� DGYDQFH� RQ� ,&(&83� ����� ,Q� WKH� PDLQ�� IDFLOLWLHV� KDYH� EHHQ
H[WHQGHG�UDWKHU�WKDQ�UHSODFHG�DQG�WKH�LQWHUIDFH�LV�DV�VLPLODU�DV�SRVVLEOH��:H�WUXVW�WKDW�XVHUV�RI
,&(&83�����ZLOO�LPPHGLDWHO\�IHHO�DW� H LPW
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����6HDUFKLQJ�IRU�RQH�ZRUG

6HDUFKHV� IRU� VLQJOH� ZRUGV� DUH� YHU\� IDVW� LQ
,&(&83�� EHFDXVH� WKHVH� TXHULHV� KDYH� EHHQ
SUH�FDOFXODWHG�DQG�VWRUHG�

7R�UHWULHYH�D�VLQJOH�ZRUG�x &OLFN� RQ� WKH� ODUJH�7H[W EXWWRQ� RQ� WKH� EXWWRQ� EDU�
7KH�7H[W�)UDJPHQW GLDORJ�ER[�DSSHDUV��)LJXUH����x ,Q� WKH� GLDORJ� ER[�� W\SH� WKH� ZRUG� \RX� DUH� ORRNLQJ
IRU��VD\�µSOD\ER 7 '�ER 7KH� VHDU8V16372.03708 0 Td
<4B03>Tj
1.17902 0 Td
-0.002 Tc
[(UHV)-4(X)-4(O)-5(W)]TJ
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0.0023 Tc
<5603>Tj
1.06945 0 Td
0.002 Tc
(QR)Tj
0.99991 0 Td
0.0008 Tc
<5A03>Tj
1.39912 0 Td
-0.002 Tc
[(DS)-4(S)-5(HD)]TJ
2.31522 0 Td
-0.0015 Tc
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(L)Tj
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0.002 Tc
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1.17888 0 Td
-0.0019 Tc
<4403>Tj
1.11756 0 Td
0.002 Tc
(QH)Tj
0.93806 0 Td
0.0008 Tc
[<5A03>-430(Z)]TJ
2.1195 0 Td
0.002 Tc
[(L)-1(QGRZ)]TJ
Td
0.002 Tc
(ER)Tj
0.99991 0 Td
0.0120DUJ�)LJXUHERER���7KH�ZRUG�ERSOD\

LV �KLJKOLJKWHG��7KHVH� UHVXOWVERDUH� IURP� '&36(�� (DFK� FLWDWLRQ�� RU�ERWH[W�XQLWERQ� L
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0RVW� ,&(� WDJV� DOVR� FRQWDLQ� DGGLWLRQDO� LQIRUPDWLRQ� ±� ZKDW� ZH� FDOO� IHDWXUHV RI� WKH� WDJ�� 7R
GLVSOD\�WKHVH�IHDWXUHV�FOLFN�RQ�WKH�VPDOO�µ ¶��GLVSOD\�IHDWXUHV��EXWWRQ�

)LJXUH�����&RQFRUGDQFHG�YLHZ�VKRZLQJ�FDWHJRU\�DQG�IHDWXUH�LQIRUPDWLRQ

7KH�IHDWXUHV�RI�HDFK�WDJ�DUH�QRZ�GLVSOD\HG�LQ�
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RQH��DQG�XVH�LW�WR�FRQVWUXFW�D�QHZ�)7)�x ,Q�WKH�WUHH�YLHZ�ZLQGRZ��FOLFN�RQ�WKH

ODUJH�:L]DUG EXWWRQ�

$� GLDORJ� ER[� DSSHDUV� �)LJXUH� ����� LQ
ZKLFK�\RX�DUH�RIIHUHG�VHYHUDO�RSWLRQV�

6LQFH� ZH¶UH� LQWHUHVWHG� KHUH� LQ� WKH
LQYHUWHG� FRQVWUXFWLRQ�� ZH� ZLOO� VHOHFW%DVH�LW�RQ�WKH�WUHH��WKH�GHIDXOW�VHWWLQJ���$
QXPEHU�RI�³WUHH�RSWLRQV´�DUH�QRZ�YLVLEOH
RQ�WKH�OHIW�RI�WKLV�GLDORJ�ER[�

7KH� PRVW� LPSRUWDQW� RSWLRQ� LV� ³3UXQH
WUHH´�� 7KLV� DOORZV� \RX� WR� VSHFLI\� KRZ
PXFK�RI� WKH� RULJLQDO� WUHH� WR� NHHS��+HUH�
ZH¶OO�NHHS�WKH�LPPHGLDWH�FKLOGUHQ�RI�WKH
VHOHFWHG�QRGH�x &OLFN�RQ�2.�

7KH�QHZ�)7)�DSSHDUV�LQ�D�QHZ�ZLQGRZ��)LJXUH�����

)LJXUH�����$Q�)7)�SURGXFHG�E\�WKH�:L]DUG

7KLV�LV�D�VQDSVKRW�WDNHQ�IURP�WKH�FRUSXV�LWVHOI��<RX�FRXOG
EHJLQ�WKH�VHDUFK�QRZ��WKRXJK�ZH�VXJJHVW�\RX�ILUVW�UHPRYH
WKH�38��SDUVH�XQLW��ODEHO��,I�\RX�GRQ¶W��WKH�)7)�ZLOO�UHWULHYH
WKH�FRQVWUXFWLRQ�RQO\�LI�LW�DSSHDUV�DW�WKH�WRS�RI�D�WUHH��VR�LW
ZLOO�PLVV�RWKHU�FDVHV��7R�FOHDU�WKH�IXQFWLRQ�ODEHO�x 5LJKW�FOLFN�RQ�38�DQG�VHOHFW�µ��DQ\�!¶�IURP�WKH�PHQX

OLVW�WKDW�DSSHDUV��UDWKHU�PLVOHDGLQJO\��WKLV�ZDV�ODEHOOHG
µ� QRQH�!¶��L�H���ZLWK�QR�OLPLW��LQ�,&(&83������

7KH�QRGH�VKRXOG�QRZ�MXVW�FRQWDLQ�WKH�&/�ODEHO��)LJXUH ��
RYHUOHDI����7KLV�TXHU\�LV�D�OLWWOH�PRUH�JHQHUDO�WKDQ�EHIRUH�

)LJXUH�����7KH�)7)�:L]DUG�GLDORJ�ER[

)LJXUH�����&OHDULQJ�WKH�IXQFWLRQ�E\
VHOHFWLQJ�µ��DQ\�!¶
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6HDUFKHV�LQ�,&(&83�DUH�FDUULHG�RXW�DFURVV�WKH�ZKROH�FRUSXV�XQOHVV�\RX�VSHFLI\�RWKHUZLVH��,I
\RX�DUH�RQO\�LQWHUHVWHG�LQ�FDUU\LQJ�RXW�UHVHDUFK�LQWR�D�SDUWLFXODU�VXEFRUSXV��RU�ZLVK�WR�FRQWUDVW
RQH�SDUW�RI�D�FRUSXV�ZLWK�DQRWKHU��\RX�PXVW�ILUVW�GHILQH�WKHVH�VXEFRUSRUD�

:KDW� LI� ZH� ZDQWHG� WR� UHVWULFW� D� VHDUFK� WR�� VD\�� MXVW� WKH
/RQGRQ�/XQG�SDUW�RI�'&36(��RU�WKH�
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7KH�µDSSO\�WR¶�SDQHO�RI�WKLV�GLDORJ�ER[��VHH�)LJXUH�����RIIHUV�WZR�FKRLFHV��µ:KROH�FRUSXV¶�DQG
µ4XHU\���7(;7�&$7(*25<� �:5,77(1�¶��SDUW�RI�WKLV�ZLOO�EH�KLGGHQ��x 6HOHFW�WKH�VHFRQG�RSWLRQ�WR�VHDUFK�ZLWKLQ�WKH�FXUUHQW�TXHU\�ZLQGRZ�x &OLFN�RQ�2. WR�ODXQFK�WKH�VHDUFK�

7KH�VHDUFK�UHWULHYHV�IRXU�LQVWDQFHV�RI�DSSOH LQ�WKH�ZULWWHQ�FRUSXV��7KH�UHVXOWV�DUH�GLVSOD\HG�LQ
D�QHZ�ZLQGRZ��EHORZ��

1RWLFH�WKDW�WKLV�UHVXOWV�ZLQGRZ�LV�KHDGHG�

4XHU\���DSSOH�DQG�7(;7�&$7(*25<� �:5,77(1�

)LJXUH�����5HVXOWV�RI�WKH�VHDUFK�IRU�³DSSOH´�LQ�ZULWWHQ�WH[WV

7LS��7KLV�YLHZ�LV�ZRUG�ZUDSSHG�WR�VKRZ�DOO�WKH�H[DPSOHV�x 7R�VZLWFK�WR�WKLV�PRGH��SUHVV��)�!�D�IHZ�WLPHV��GRXEOH�FOLFN�RQ�WKH�WRWDO
QXPEHU�RI�WH[W�XQLWV�LQ�WKH�VWDWXV�OLQH��RU�VHOHFW�ZRUG�ZUDS�PRGH�IURP�WKH
EXWWRQ�EDU��)LJXUH�����

����&RPELQLQJ�YDULDEOHV�WR�EXLOG�VSHFLDOLVHG�VXEFRUSRUD
6XEFRUSRUD�FDQ�EH�PRUH�FRPSOH[�WKDQ�VLPSOH�VXEFDWHJRULHV�RI�WKH�FRUSXV��7H[W
FDWHJRULHV�FDQ�EH�FRPELQHG�ZLWK�HDFK�RWKHU��DQG�ZLWK�RWKHU�YDULDEOHV��VXFK�DV
VSHDNHU�DJH�DQG�JHQGHU��,Q�RXU�ILQDO�H[DPSOH��XVLQJ�,&(�*%�ZH�ZLOO�GHILQH�D
VXEFRUSXV�RI�XWWHUDQFHV�E\�IHPDOH�VSHDNHUV�LQ�WHOHSKRQH�FDOOV�x &OLFN�RQ�0DS DQG�
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4XHU\���7(;7�&$7(*25<� �7(/(3+21(�&$//6�DQG�63($.(5�*(1'(5� �)(0$/(�

7KLV�
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����6DYLQJ�&RUSXV�0DS�WDEOHV�DQG�/H[LFRQV
<RX� FDQ� DOVR� FOLFN� RQ� WKH� 6DYH� EXWWRQ� WR� VDYH� PDWHULDO� IURP� WKH� FRUSXV� PDS�� OH[LFRQ� RU
JUDPPDWLFRQ��,Q�WKLV�FDVH�WKH�
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+HUH�ZH�EULHIO\�LQWURGXFH�IRXU�YHU\�XVHIXO�DGYDQFHG�IHDWXUHV�RI�,&(&83��7ZR�RI�WKHP��'UDJ
DQG�'URS� /RJLF� DQG� 5DQGRP� 6DPSOLQJ�� ZHUH� DYDLODEOH� LQ� ,&(&83� ����� 7KH� ODVW� WZR�� WKH
OH[LFRQ�DQG�JUDPPDWLFRQ��DUH�QHZ�WR�,&(&83�����

����'UDJ�DQG�'URS�/RJLF
,Q�3DUW� ��� 6XEFRUSRUD��ZH� VKRZHG�KRZ�\RX� FDQ� GUDJ� D� YDULDEOH� IURP� WKH�&RUSXV�0DS� LQWR
DQRWKHU�ZLQGRZ�WR�FRPELQH�TXHULHV�DQG�FUHDWH�D�VXEFRUSXV�

7KLV� ³GUDJ� DQG� GURS´� WHFKQLTXH� KDV� RWKHU� LPSRUWDQW� DSSOLFDWLRQV� LQ� ,&(&83�� <RX� FDQ
FRPELQH�TXHULHV�ZLWK�HDFK�RWKHU��DQG�GUDJ�SDUW�RI�RQH�TXHU\�LQWR�DQRWKHU��<RX�FDQ�HYHQ�GURS
DQ�HOHPHQW�LQWR�WKH�FRUSXV�PDS�WR�DGG�WHFKQLTX
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7KH�/H[LFRQ� LV� D� QHZ� IHDWXUH� LQ� ,&(&83������(YHU\�ZRUG� LQ� WKH� FRUSXV�KDV�
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x 3UHVV�WKH�µOH[LFRQ�RSWLRQV¶��µ ¶��EXWWRQ�x 7\SH�µ1¶��QRXQ��LQWR�WKH�1RGH�UHFWDQJOH�DQG
µIL
¶��VWDUWV�ZLWK�³IL´��LQWR�WKH�:RUG�RQH�x +LW�2.�

7KLV� ZLOO� FUHDWH� D� OH[LFRQ� RI� DOO� QRXQV� VWDUWLQJ
ZLWK�WKH�OHWWHUV�IL��DV�LQ�)LJXUH����x 'RXEOH�FOLFN� RQ� RQH� RI� WKHVH� HOHPHQWV�

,&(&83� VKRZV� PDWFKLQJ� FDVHV� LQ� D� QHZ
ZLQGRZ�

7LS� \RX� FDQ� PDNH� \RXU� /H[LFRQ� YLHZ
DXWRPDWLFDOO\�XSGDWH� WKLV�VHFRQG�ZLQGRZ�DV�\RX
EURZVH�WKH�OH[LFRQ��E\�VZLWFKLQJ�RQ�µDXWRFRQQHFW¶��µ ¶��EHIRUH RSHQLQJ�WKH�ZLQGRZ�
7LS� XVH�:LQGRZ�_�7LOH�9HUWLFDO WR�RUJDQLVH�\RXU�YLHZ�

)LJXUH�����9LHZLQJ�FDVHV�LQ�WKH�OH[LFRQ����7KH�*UDPPDWLFRQ
7KH�*UDPPDWLFRQ�LV�VLPLODU�WR�WKH�OH[LFRQ��(YHU\�V\QWDFWLF�QRGH�LQ�WKH�FRUSXV�KDV
DQ� HQWU\� LQ� WKH� JUDPPDWLFRQ�� %\� GHIDXOW� WKH� VWUXFWXUH� LV� IODW�� VR� W\SLFDOO\� \RX
ZRXOG�ILUVW�KDYH�WR�GHILQH�LWV�VWUXFWXUH��7R�VWUXFWXUH�WKH�JUDPPDWLFRQ�x 2SHQ�WKH�WRRO�E\�FOLFNLQJ�RQ�WKH�ELJ�*UDPPDU�EXWWRQ�x &OLFN�RQ�WKH�µJUDPPDWLFRQ�RSWLRQV¶��µ ¶��EXWWRQ�

7KH� IROORZLQJ� LV� D� W\SLFDO� H[DPSOH� RI� D� VWUXFWXUHG� JUDPPDWLFRQ�� ,W� LV� VXEGLYLGHG� ILUVW� E\
IXQFWLRQ�DQG�VHFRQG�E\�FDWHJRU\�

)LJXUH�����6HWWLQJ�OH[LFRQ�RSWLRQV
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)LJXUH�����*UDPPDWLFRQ�VWUXFWXUHG�E\�IXQFWLRQ��WKHQ�FDWHJRU\

7KH�RSWLRQV�ZLQGRZ��)LJXUH�����OHWV�\RX�VWUXFWXUH�DQG�OLPLW�WKH�JUDPPDWLFRQ��*UDPPDWLFRQ
DQG�OH[LFRQ�RSWLRQV�DUH�YHU\�VLPLODU��<RX�FDQ�UHVWULFW�WKH�JUDPPDWLFRQ�WR�MXVW�QRXQ�SDWWHUQV�
VD\��E\�HQWHULQJ��µ1¶��LQWR�1RGH��<RX�FDQ�DOVR�VWUXFWXUH�LW�XVLQJ�WKH�WDEEHG�RSWLRQV�

D� 5HYHDO�RU�KLGH�SDUWV�RI�HDFK�QRGH�

E� &UHDWH�D�WUHH�VWUXFWXUH�IRU�WKH�JUDPPDWLFRQ�E\�PDNLQJ�D�µSDWK¶��)LJXUH�����ULJKW��

F� 6SHFLI\�WKH�VRUWHG�RUGHU�RI�OHDYHV�

)LJXUH�����'LIIHUHQW�JUDPPDWLFRQ�RSWLRQV

/LNH� WKH� FRUSXV�PDS� �VHH�6HFWLRQ� ����� SDJH� ����� WKH� JUDPPDWLFRQ� DQG� OH[LFRQ� DOVR� VXSSRUW
VWDWLVWLFDO� WDEOHV� FDOFXODWHG� IURP� WKH� FRUSXV�� $V� \RX� FDQ� VHH� LQ� )LJXUH� ���� HDFK� FROXPQ
FRUUHVSRQGV�WR�D�VLQJOH�HQWU\�LQ�WKH�PLGGOH�VHFWLRQ�RI�WKH�SDQHO�RQ�WKH�ULJKW�x 3UHVV�WKH�6KRZ�7DEOH �µ ¶��EXWWRQ�WR�UHYHDO�WKH�WDEOH�

)LJXUH�����$�VLPSOH�JUDPPDWLFRQ�WDEOH
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3$57����8VLQJ�+HOS*HWWLQJ� 6WDUWHG GHVFULEHV� RQO\� D� VPDOO� QXPEHU� RI� WKH� IHDWXUHV� DYDLODEOH� LQ� ,&(&83�� 7R
H[SORUH�WKH�FRUSXV�DQG�WKH�VRIWZDUH�IXOO\��ZH�VWURQJO\�UHFRPPHQG�WKDW�\RX�FRQVXOW�WKH�+HOS
ILOH�LQ�,&(&83��7R�GR�WKLV��x &OLFN� RQ�+HOS RQ� WKH�PHQX� EDU�� 7KH� GURS�GRZQ�PHQX� LQ� )LJXUH� �� �OHIW�� DSSHDUV�� $V

)X]]\�7UHH�)UDJPHQWV�DUH�VR�FHQWUDO�WR�,&(&83��WKH\�PHULW�D�VSHFLDO�VXEVHFWLRQ��ULJKW��

)LJXUH�����,&(&83¶V�+HOS�PHQX

7KH� ,&(�*UDPPDU� 5HIHUHQFH� FRQWDLQV� IXOO� GRFXPHQWDWLRQ� RQ� WKH� ,&(� WDJJLQJ� DQG� SDUVLQJ
VFKHPHV
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5HIHUHQFHV
$DUWV��%DV�DQG�)ORU�$DUWV��������µ5HODWLYH�:KRP��D�µ0LVFKLHI�0DNHU¶¶��,Q��$QGUHDV�)LVFKHU��*XQQHO

7RWWLH�DQG�3HWHU�6FKQHLGHU��HGV���7H[W�7\SHV�DQG�&RUSRUD ��7�ELQJHQ��*XQWHU�1DUU�9HUODJ������
����

$DUWV�� -DQ��+DQV�YDQ�+DOWHUHQ��DQG�1HOOHNH�2RVWGLMN� ������� µ7KH�726&$�$QDO\VLV�6\VWHP¶�� ,Q��&�
.RVWHU�DQG�(��2OWPDQV��HGV����3URFHHGLQJV�RI�WKH�ILUVW�$*)/�:RUNVKRS� 1LMPHJHQ��&6,����������

'HQLVRQ��'DYLG��������6\QWD[��,Q��6��5RPDLQH��HG����7KH�&DPEULGJH�+LVWRU\�RI�WKH�(QJOLVK�/DQJXDJH �
,9�������������&DPEULGJH���������

*UHHQEDXP��6LGQH\�������� µ$�3URSRVDO� IRU�DQ� ,QWHUQDWLRQDO�&RUSXV�RI�(QJOLVK¶��:RUOG�(QJOLVKHV ��
����

.HQQHG\��*UDHPH�������$Q�,QWURGXFWLRQ�WR�&RUSXV�/LQJXLVWLFV ��/RQGRQ��/RQJPDQ
/HHFK��*HRIIUH\��������µ'LDFKURQLF�OLQJXLVWLFV�DFURVV�D�JHH


