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,(((;WUHPH� ����� –� $� ��-+RXU� SURJUDPPLQJ������������
FRPSHWLWLRQ� LV� D� JOREDO� FKDOOHQJH� LQ� ZKLFK� WHDPV� RI�
,(((�6WXGHQW�PHPEHUV�–�DGYLVHG�DQG� SURFWRUHG� E\� DQ�
,(((�PHPEHU��DQG�RIWHQ�VXSSRUWHG�E\�DQ�,(((�6WXGHQW�
%UDQFK�–��FRPSHWH� LQ� D� ��-KRXU� WLPH� VSDQ� DJDLQVW�
HDFK�RWKHU�WR�VROYH�D�VHW�RI�SURJUDPPLQJ�SUREOHPV� 
 
�7KH� GHSDUWPHQW� RI� ,QIRUPDWLRQ� 7HFKQRORJ\� LQ����������
DVVRFLDWLRQ� ZLWK� 661� ,(((� 6WXGHQW� %UDQFK� KRVWHG����
,(((;WUHPH������ IRU�WKH�WKLUG� �FRQVHFXWLYH�\HDU�RQ����
2FWREHU��������������DP��–����2FWREHU��������������DP���
'U��7��6UHH�6KDUPLOD��$63�� ,7�DQG�'U��9��7KDQLNDFKDODP��
$63�� ,7� FRRUGLQDWHG� WKH� HYHQW�� 7KH� HYHQW� ZLWQHVVHG��
SDUWLFLSDWLRQ� RI� ��� WHDPV� FRPSULVLQJ� ,(((� 6WXGHQW�
PHPEHUV�IURP�YDULRXV�FROOHJHV�LQ�0DGUDV�VHFWLRQ��7KH�
HYHQW�VWDUWHG�ZLWK�UHJLVWUDWLRQ�RI� WKH�WHDPV�DW�������
$0� DW� WKH� FDUHHU� GHYHORSPHQW� FHQWUH�� 3DUWLFLSDQWV�
ZHUH�WKHQ�SURYLGHG�:L-)L�HQDEOHG�URRPV�WR�FROODERUDWH�
ZLWK� WHDPPDWHV� GXULQJ� WKH� FRPSHWLWLRQ� DORQJ� ZLWK�
IRRG�DQG�UHIUHVKPHQWV�WKURXJK�WKH�VSDQ�RI����KRXUV��� 
 
3UHYLRXV�\HDU�ZLQQHUV�DQG�RXU�DOXPQL�VWXGHQWV������ 
0U�� 6�� 0XUXJDSSDQ� DQG� 0U�� 0�� 6�� 9LJQHVK� IURP� ,7��
661&(�ZHUH�LQYLWHG�WR�VSHDN�WR�WKH�VWXGHQWV�WR�LQVSLUH�
WKHP� WR� GR�ZHOO� GXULQJ� WKH� FRPSHWLWLRQ�� ,FH� EUHDNLQJ�
DFWLYLWLHV� WRRN� SODFH� DW� QLJKW� WR� NHHS� SDUWLFLSDQWV�
DZDNH�GXULQJ�WKH�FRPSHWLWLRQ�  
 
��7KH�FRPSHWLWLRQ�FDPH�WR�DQ�HQG�DW������$0�RQ�WKH����
2FWREHU��������7KLV�ZDV�IROORZHG�E\�FDVK�SUL]H���������
GLVWULEXWLRQ�IRU�WKH�EHVW���WHDPV�WKDW�SDUWLFLSDWHG�LQ�
661&(��7KH�ZKROH�HYHQW�DW�661&(�HQGHG�ZLWK�D�VPDOO�
FHOHEUDWLRQ�DIWHU�WKH�VXFFHVVIXO�FRPSOHWLRQ�RI�������������������������������������������������������������������������������
WKH�HYHQW�� 

���7KH�GHWDLOV�RI�WKH�ZLQQLQJ�WHDPV�DUH�DV�IROORZV�� 
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(QLJPDWUL[� +DUULVRQ�9LMD\�-��
$NDUYLQ�5DMD�3UDMDQ�
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661&(� ��� �� � 

7UHV6LFDULRV� $EKLVKHN�6DWDSDWK\��
6KUH\DQVK�6DKD��
1LNKLO�-RKQ� 

9,7���
&KHQQDL� 

��� �� � 

3LHG3LSHUV� -RWKLND�5DMD�����
$LVKZDU\D����
9DLNXQGDP��

661&(� ��� �� � 
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5DPFR� KDFNDWKRQ�� WUXH� DV� LW� VRXQGV� WKH� ȦUVW� WKLQJ�
WKDW� FDPH� LQWR�RXU�PLQGV�ZDV�5DPFR�&HPHQW� IRU�QR�
UHDVRQ�� ,W�ZDV�RXU�ȦUVW�FRPSDQ\� OHYHO�KDFNDWKRQ�DQG�
ZH� ZHUH� SUHWW\� H[FLWHG� WR� MXVW� EH� D� SDUW� RI� LW�� 7KH�
ZKROH�H[SHULHQFH�ZDV�DOWRJHWKHU�D�QHZ�RQH�DQG�LW�ZDV�
OLNH�D�GLUHFW�VODS�WR�WKH�FROOHJH�VWXGHQWV�RQ�KRZ�SHU�
IHFW� VKRXOG� D� KDFNDWKRQ� EH� RUJDQLVHG�� 
 
:H�ZHUH� JLYHQ� �� LQGXVWULDO� OHYHO� SUREOHP� VWDWHPHQWV�
DQG� ZHUH� DVNHG� WR� FRPH� XS� ZLWK� D� VROXWLRQ� ZLWKLQ�
��KRXUV� RI� WKH� KDFNDWKRQ�� :H� VWDUWHG� GLVFXVVLQJ� RQ�
ZKDW�SUREOHP�VWDWHPHQW�WR�FKRRVH�DQG�UHVHDUFKHG�RQ�
DOO�SRVVLEOH�PHDQV�WKDW�FRXOG�EH�GRQH��:H�GHGLFDWHGO\�
VSHQW���KRXUV�IRU�UHVHDUFK�DORQH� 

 
:H�LQWHUHVWLQJO\�FDPH�XS�ZLWK��VRPH�FRRO�LGHDV�IRU�DOO�
��SUREOHP�VWDWHPHQWV��1RW�VHOI�SUDLVLQJ�KHUH��%XW�\HDK��
HYHQ� WKRVH� UHDGLQJ� WKLV� ZRXOG� WHUP� LW� FRRO�� 
1RZ� WKH� UHDO� DUJXPHQW� ZDV� WR� FKRRVH� WKH� SUREOHP�
VWDWHPHQW� WR� VROYH� ZKLFK� ZHQW� IRU� DQRWKHU� �� KRXUV��
7KH�KDFNDWKRQ�VWDUWHG�DW���SP�DQG�E\��SP�ZH�PDGH�
��� SURJUHVV�� :H� ȦQDOO\� ]HURHG� LQ� RQ� RQH� SUREOHP�
VWDWHPHQW�ZKLFK�ZDV�WR�SURYLGH�IULFWLRQOHVV�FXVWRPHU�
H[SHULHQFH� IRU� WKH� FXVWRPHUV� LQ� UHWDLO� RXWOHW�� 
 
2QFH�ZH�GHFLGHG�RQ�GRLQJ�WKLV��ZH�QRZ�NHSW�SHVWHULQJ�
WKH�YROXQWHHUV�DQG�VWDIIV�E\�DVNLQJ�VLOO\�GRXEWV�ZKLFK�
DFWXDOO\�ZRXOG�KDYH�EHHQ�LUULWDWLQJ��:H�FDPH�XS�ZLWK�
D�RND\LVK�VROXWLRQ�DW�ȦUVW�ZKLFK�DV�VDLG�ZDV�RND\LVK�
IRU� XV� DV� ZHOO� DV� RXU� PHQWRUV� ZKR� VHW� WKH� SUREOHP�
VWDWHPHQW�� 2Q� D� OLJKWHU� QRWH�� ZH� JRW� IUHH� VQDFNV�����
 EHYHUDJHV�WKURXJKRXW�WKH�HYHQW�� 
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�:H� IHOW� WKDW� LW�PDGH� XV�PRUH� KDSSLHU� WKDQ� DFWXDOO\�
EDJJLQJ�D�SODFH��:H�GRQ
W�ZDQW�WR�GLVFXVV�WKH�SURFHVV�
WKDW� ZHQW� RQ� WR� EHFRPH� 5XQQHUV�� WKDW
V� �7KR]KLO������
5DJDVL\DP���)DVW-IRUZDUGLQJ�WR�WKH�SUL]H�FHUHPRQ\��ZH�
OLWHUDOO\�KDG�QR�KRSHV�DV�RXU�ȦQDO�SUHVHQWDWLRQ�KDG�QR�
DUJXPHQWV� RU� TXHVWLRQV� IURP� RXU� MXU\� SDQHO� ZKLFK�
ORZHUHG�RXU�H[SHFWDWLRQV��$QG�WKRVH�UHDGLQJ�WKH�DUWL�
FOH�NQRZ�ZKDW�KDSSHQHG�QH[W��<HV��ZH�ZHUH�WLWOHG�DV�
WKH��5XQQHUV��RI�WKH�HYHQW��7KH�RQO\�ZRUU\�IRU�XV�ZDV�
�)URP�QH[W�ZHHN�RQZDUGV�87�PDFKD��ZH�ZRXOGQ
W� EH�
DOORZHG�WR�VNLS�WKHP�DQG�DWWHQG�D�IHZ�PRUH����:H�DUH�
GHȦQLWHO\� QRW� H[DJJHUDWLQJ� KHUH�� ,UUHVSHFWLYH� RI� WKH�
SUL]HV��ZLQ�RU�ORVH��WKH�H[SHULHQFH�LV�GHȦQLWHO\�ZRUWK�LW 
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�2YL\DD�0�DQG�5HQYLWKD�3�IURP�,9�\HDU�ZRQ�WKH��������
&RJQL]DQW�%LJ�,GHD�&RQWHVW������DQG�ZHUH���
DZDUGHG�ZLWK�D�FDVK�SUL]H�RI�5V���/DNK 
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$��WRWDO�RI�����VWXGHQWV�IURP�WKH�EDWFK�RI�����-�����
ZHUH� SODFHG� VXFFHVVIXOO\� GXULQJ� WKH� FDPSXV�����������
UHFUXLWPHQW� GULYH�� � ��� VWXGHQWV� UHFHLYHG� PXOWLSOH����
RIIHUV�LQ�WKH�FRXUVH�RI�WKH�UHFUXLWPHQW�GULYH��� 

661� ZDV� YLVLWHG� E\� UHQRZQHG� FRPSDQLHV� LQFOXGLQJ�
3D\3DO��,%0��&LWL%DQN���%DUFOD\V�DPRQJ�RWKHUV�� 
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Ǹ+RZ� ZDV� \RXU� LQWHUYLHZ� H[SHULHQFH"ǹ� +DYLQJ��������
DWWHQGHG�PRUH�WKDQ����LQWHUYLHZV�DQG�QRZ�ZLWK�WZR�
RIIHUV�LQ�KDQG�RQH�LQ�,%0�DQG�WKH�RWKHU�LQ�$QWZRUNV���
,� JXHVV� ,
P�TXDOLȦHG� WR�DQVZHU� WKLV� TXHVWLRQ��5DWKHU�
WKDQ� D� ERULQJ� H[SODQDWLRQ� RI�P\� LQWHUYLHZ� SURFHVV� ,�
ZRXOG� OLNH� WR� SRLQW� RXW� WKH� '2V� DQG� '21
7V� LQ� DQ����
LQWHUYLHZ�� 

2ND\��:KHUH�GR�,�VWDUW�"�7KLV�KDG�EHHQ�D�UROOHU�FRDVWHU�
ULGH� IRU� PH�� %HIRUH� WKH� �WK� 6HPHVWHU� EHJDQ� ,� ZDV�
K\SHG�XS���H[FLWHG�DQG�PRVWO\�QHUYRXV��,�ZDV�GRXEWIXO�
RI�P\� SRWHQWLDO� DQG�ZDV� \HW� WR� HVWDEOLVK�P\� VWURQJ�
]RQHV�� $Q\ZD\V� DV� P\� OLIH� PRWWR� JRHV� �2Q� WKH� ȧ\�
ZLWK� WKH� ȧRZ�� �� ,� KDG� P\� ȦUVW� LQWHUYLHZ� ZLWK� 7&6�����
'LJLWDO�� 

%HOLHYH�LW�RU�QRW���LW�ZDV�WKH�ȦUVW�LQWHUYLHZ�LQ�P\�OLIH�
DQG�,�ZDV�WKH�ȦUVW�SHUVRQ�WR�EH�FDOOHG��9HU\�QHUYRXV��,�
ZDVQ
W�DEOH�WR�GR�HYHQ�WKH�EDVLF�TXHVWLRQV�FRQFUHWHO\��
,Q�P\�PLQG���,�NQHZ�WKH�DQVZHU���,�KDG�JRQH�WKURXJK�
WKH� VROXWLRQV� KXQGUHGV� RI� WLPHV� EXW� QHYHUWKHOHVV� ,�
IDLOHG� WR� SHUIRUP�� ,W� ZDV� D� FRPSOHWH� XQGHU������������
SHUIRUPDQFH� 

�%XW�JX\V�� OLVWHQ�XS�� ,I�\RX�DUH�HYHU� LQ�D�VLWXDWLRQ�DV�
VXFK� �� ,7
6� 2.$<�� ,� ZDV� � GHMHFWHG� EXW� ,� XQGHUVWRRG�
ZKDW� ZHQW� ZURQJ�� 6R� EHIRUH� \RX� JR� LQWR� WKH�����������
LQWHUYLHZ�URRP�GR�WKLV�WKLQJ�(67$%/,6+�<285�67521*�
=21(6�� 
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�����6R� ,� VDW� GRZQ� MRWWHG� GRZQ� P\� DUHDV� RI� LQWHUHVW������
 �DQG�ZKDW
V�P\�H[SHUWLVH�OHYHO�LQ�LW��&DPH�XS�ZLWK�
 GDWD� VWUXFWXUHV� �� '%06� DQG� DV� IRU� SURJUDPPLQJ�
 VNLOOV�-DYD��&���DQG�&�� ,Q�D�VSDQ�RI�WZR�GD\V� ,�JRW���
 VKRUWOLVWHG�IRU�P\�QH[W�LQWHUYLHZ�ZLWK�1DYLV��1DYLV�
 ZDV� D� WRXJK� RQH�� %XW� WKLV� WLPH� ,� ZHQW� ZHOO�������
 SUHSDUHG�DQG�PDQDJHG�WR�FOHDU�WKH�ȦUVW�WZR�URXQGV�
 RI�LQWHUYLHZV�DQG�ZHQW�RQ�WR�WKH�+5�� 

�*RLQJ�WR�+5�LV�OLNH�DOPRVW�SODFHG�EXW�WKDW
V�ZKHUH�WKH��
WZLVW� ZKLFK� ,� GLGQ
W� H[SHFW� FDPH� XS�� ,� QDLYHO\� WROG�
WKHP� DERXW� P\� KLJKHU� VWXGLHV� SODQ�� �� �1(9(5� 7(//�
7+(0�7+$7�<28�$5(�,17(5(67('�,1�+,*+(5�678',(6���
-XVW�WHOO�WKHP�WKDW�\RX�DUH�LQWHUHVWHG�WR�ZRUN� 

7KHQ�FDPH�0U�&RRSHU�� ,�FOHDUHG�P\�2QOLQH�WHVW� �� WKHQ�
WKHUH�ZDV�D�URXQG�\RX�KDYH�WR�SURYLGH�VROXWLRQV�IRU�D�
SUREOHP� VWDWHPHQW�� )LUVW� WKH\� KDYH� WR� DFFHSW� \RXU�
FODVV�GLDJUDPV�DQG�WKHQ�\RX�KDYH�WR�FRGH�WKHP��7KHQ�
FDPH� LQWHUYLHZ�� ,�FOHDUHG�WKH�ȦUVW�URXQG�EXW�FRXOGQ
W�
LPSUHVV� WKHP� LQ� WKH� VHFRQG� URXQG� FDXVH� �,� ','1
7�
+$9(�$� � � 6.,//6(7� 7+$7�:28/'� 6(7�0(�$3$57ǹ�� <RX�
PD\EH� YHU\� JRRG�ZLWK� WKH� EDVLF�'DWD� VWUXFWXUHV� DQG�
-DYD� SURJUDPPLQJ� EXW� DOZD\V� KDYH� DQ� H[WUD�����������
VSHFLDOL]DWLRQ�VNLOO�WKDW�ZRXOG�VHW�\RX�DSDUW��(J��'DWD�
$QDO\WLFV��:HE� 'HYHORSPHQW� �� ,PDJH� 3URFHVVLQJ�� <RXU�
FKRLFH� 

�$QG� 1H[W� LV� ,%0�� 7KLV� WLPH� ,� ZDV� FRQȦGHQW�� )LUVW�
 URXQG� � ZDV� *DPLQJ� �%UDLQWHDVHUV�� �� QH[W� ZDV���������������
 SV\FKRPHWULF� WHVW� DQG� WKHQ� ZDV� RQH� URXQG� RI�����
 LQWHUYLHZ��,�ZHQW�LQ�DQG�JDYH� D� JRRG� LQWUR�� �+H�
 VHHPHG� LPSUHVVHG��� �,1752� ,6� ,03257$17�� *8<6���
 $QG�WKHQ�KH�ZHQW�RQ�WR�DVN�IHZ�WHFKQLFDO� 
 TXHVWLRQV� DQG� IHZ� QRQ-WHFKQLFDO� WR� VHH� LI� ,� ȦW� LQ�
 WKH� RUJDQLVDWLRQ�� ,� GLG� ZHOO�� $QG� ),1$//<� ,� *27�
 3/$&('��)LQDOO\��$QWZRUNV�FDPH��,�GLGQ
W�KDYH�PXFK�
 H[SHFWDWLRQV�� ,�ZDQWHG�WR�JLYH� LW�D�JR��:LWK�EHLQJ�
 SODFHG�DOUHDG\�,�ZDV�OLWWOH�FRQȦGHQW�RQ�QDLOLQJ�WKLV�
 RQH��,W�EHLQJ�D�VXSHU�GUHDP�DQG�$,�EDVHG���,�ZDV��� 
  JHQXLQHO\�LQWHUHVWHG�� �� 
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)LUVW� TXHVWLRQ� WKH\� WKUHZ� DW� PH� ZDV� �� �ZKDW���������
LV� $,"� 3XW� LQ� \RXU� RZQ�ZRUGV��� ,I� \RX� JX\V� DUH�
LQWHUHVWHG�LQ�DQ\�$,�FRPSDQ\�\RX�JRW�WR�KDYH�D�
VROLG� DQVZHU� IRU� WKLV� TXHVWLRQ�� &RPH� XS� ZLWK�
VRPHWKLQJ�LQYROYLQJ�PDWK���$OZD\V�LPSUHVVLYH���
$QG�WKH�UHVW�RI�WKH�LQWHUYLHZ�ZDV�D�EUHH]H�DQG�,�
JRW�SODFHG�DJDLQ�� 

$Q\ZD\���JX\V�WKLQN�DERXW�DOO�WKH�SRLQWHUV�
DERYH�DQG�EH�FRQȦGHQW���\RX�ZLOO�FRPH�RXW�
ZLWK�ȧ\LQJ�FRORXUV��$//�7+(�%(67� 

 

0��-DQDQL�%KDUDWKL 

,7-$���,9�\HDU 
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$OO� WKURXJK� P\� IUHVKPDQ� DQG� VRSKRPRUH� \HDU�� P\� LQWHUHVWV�
DQG� YHQWXUHV� ZHUH� FKDRWLF� DQG� WKRVH� RI� D� QRYLFH�� ,� KDUGO\�����
LQGXOJHG� LQ� DQ\� H[WUD� FRGLQJ�� EH\RQG� WKH� OLWWOH� WKDW� ZDV�������
UHTXLUHG� IRU� WKH� XQLYHUVLW\� H[DPV�� WKRXJK� PDQ\� RI� P\�����
FODVVPDWHV�DOUHDG\�ZHUH�DYLG�FRGHUV��VRPH�RI�WKHP��LQYHWHUDWH� 
,W�ZDV�RQO\�LQ��WK�VHPHVWHU�WKDW�ZH�KDG�-DYD�DV�D�SDUW�RI�RXU�
ZHE�SURJUDPPLQJ�FRXUVH��,�IHOW��FRPIRUWDEOH�ZLWK�MDYD�GXH�WR�
LWV�HDVLHU�DQG�XVHU� IULHQGO\�VWDWHPHQWV�DV�FRPSDUHG�WR�&�&���
DQG� KHQFH�� ,� WRRN� WR� +DFNHUUDQN� IRU� FRGLQJ� LQ� -DYD�� VHWWLQJ�
P\VHOI� VPDOO� WDUJHWV� RI� �-�� SURJUDPV� D� ZHHN�� 7KH� ,'(� ZDV�
FRPIRUWDEOH�� EXW� SURPSWHG� DOO� WKH� SUHGHȦQHG� IXQFWLRQV�����
WKHUHIRUH�� ,� PRYHG� WR� FRGLQJ� LQ� /HHWFRGH�� WRSLF� E\� WRSLF� 
$FFRUGLQJ�WR�RXU�VHQLRUVǶ�DGYLFH��FKRRVLQJ�DQ�H[WUD�GRPDLQ�OLNH�
'%06��26��$SS�GHYHORSPHQW��:HE�GHYHORSPHQW�HWF��ZDV�TXLWH�
KHOSIXO� LQ� SODFHPHQWV�� 7KXV�� P\� KROLGD\V� ZHUH� SDFNHG� ZLWK�
SUHSDUDWLRQV� IRU� DSWLWXGH��'%06� DQG� FRGLQJ� LQ� &�� 3\WKRQ�DQG�
-DYD�� $IWHU� WKH� LQLWLDO� FRPSXWHU� EDVHG� WHVW� ZKLFK� KDG��������
FRPSULVHG� RI� DSWLWXGH�� SURJUDPPLQJ� EDVHG�0&4V� DQG� FRGLQJ��
ZH�KDG�RXU��LQWHUYLHZV�RQ�WKH���WK�RI�-XO\� 

7HFKQLFDO�,QWHUYLHZ�����7KH�ȦUVW�URXQG�WKUXVW�RQ�223V�FRQFHSWV�
DQG�EDVLFV��,W�VWDUWHG�ZLWK�EDVLF�GLIIHUHQFHV�EHWZHHQ�-DYD�DQG�
&� IROORZHG� E\� H[SODQDWLRQ� DQG� SVHXGR� FRGH� IRU� HDFK� ZLWK�����
H[DPSOHV�� 7KLV� ZDV� IROORZHG� E\� TXHVWLRQV� EDVHG� RQ� EDVLF�
VHDUFKLQJ � DQG� VRUWLQJ�� 7KH� ODVW� SDUW� ZDV� EDVLF� 64/-� TXHU\�
FODVVLȦFDWLRQV�� FRPPDQGV� DQG� MRLQV�� WR� ZKLFK� ,� ZDV� DEOH� WR�
JLYH�SURPSW�DQVZHUV� 

���7HFKQLFDO� ,QWHUYLHZ� ��� ,�ZDV� VKRUWOLVWHG� IRU� WKH� QH[W� URXQG�
 ZKLFK� HPSKDVL]HG� RQ� GDWD� VWUXFWXUHV� DQG� RSHUDWLRQV�� ,�
 ZDV��DVNHG�VRPH�SVHXGR�FRGHV�EDVHG�RQ�VWDFNV�DQG�TXHXHV����������
 LPSOHPHQWDWLRQV�RI�TXHXHV�XVLQJ�VWDFNV�DQG�YLFH�YHUVD�� 

 

 

 



ϭϭ 

 

����7KHUH� ZHUH� TXHVWLRQV� EDVHG� RQ� VHWV�� OLVWV� DQG� PDSV� DQG���
 VSHFLȦF�DSSOLFDWLRQV�RI�WUHHV�DQG�JUDSKV�DQG�VRUWLQJ���,�GLG�
 JHW� VWXFN� RQ� JRRG� PDQ\� TXHVWLRQV�� EXW� P\� SDQHOOLVWV�
 KHOSHG� PH� E\� SURPSWLQJ� FOXHV� DQG� VLPLODU� H[DPSOHV�� 7KH�
 GDWDEDVH� SDUW� ZDV� DOO� DERXW� (5� UHSUHVHQWDWLRQV������������
 QRUPDOLVDWLRQ��VFKHPDV�DQG�WKH�OLNHV��,�OHDUQW�D�ORW�WKURXJK�
 WKH�SURFHVV�DQG�ZDV�OXFNLO\�DVNHG�WR�VWD\�EDFN�IRU�WKH�+5�
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���������'U��.�5�8WKD\DQ 
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Ϯϱ 

 

$� ZHHN� ORQJ� ZRUNVKRS� RQ� FRPSHWLWLYH� FRGLQJ� ZDV��
FRQGXFWHG�IURP��WK�WR���WK�-XQH������E\�3UR&R'H��WKH�
FRGLQJ�FOXE�RI�WKH�,7�'HSDUWPHQW��7KH�REMHFWLYH�RI�WKLV�
ZHHN� ORQJ� HQGHDYRU� ZDV� WR� IDPLOLDUL]H� WKH� QRYLFH��
FRGHUV� WR� WKH� FRQFHSWV� DQG� UHTXLUHPHQWV� RI�����������
FRPSHWLWLYH�SURJUDPPLQJ�  
 
7KH� &RPSHWLWLYH� SURJUDPPLQJ� ZRUNVKRS� ZDV���������
FRQGXFWHG�XQGHU�WKH�JXLGDQFH�RI�'U��7��6UHH�6KDUPLOD���
E\� 0XUXJDSSDQ� �� 9LJQHVK� �� %KXYDQDVUL�� $NVKD\D� DQG��
-DQDQL� -� VWXGHQW� YROXQWHHUV� IURP� WKLUG� DQG� IRXUWK�
\HDUV��,7�'HSDUWPHQW� 
 
$� YDULHW\� RI� WRSLFV�ZHUH� LQWURGXFHG� DQG� WDXJKW� IURP�
WKH�EDVLFV�VXFK�DV�VSDFH�DQG�WLPH�FRPSOH[LW\��JUDSKV��
UHFXUVLRQ�� G\QDPLF� SURJUDPPLQJ�� DORQJ� ZLWK� WKH����
FRQFHSWV�RI�VRUWLQJ��VHDUFKLQJ�DQG�JUHHG\�DOJRULWKPV� 

7KH� FRPSHWLWLYH� SURJUDPPLQJ� ZRUNVKRS� ZDV� ZHOO����
DWWHQGHG� E\� VWXGHQWV� RI� YDULRXV� HPLQHQW� LQVWLWXWLRQV�
OLNH� 0DGUDV� ,QVWLWXWH� RI� 7HFKQRORJ\� �0,7�� �� 650� �����
6$675$� 8QLYHUVLW\�� 6UL� 9HQNDWHVZDUD� &ROOHJH� RI��������
(QJLQHHULQJ� �69&(��� $PULWD� &ROOHJH� RI� (QJLQHHULQJ�
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Ϯϲ 

 

DORQJ�ZLWK�HQWKXVLDVWLF�SDUWLFLSDQWV�IURP�VFKRROV�����
OLNH�&KLQPD\D�9LG\DOD\D� 
 
7KH� YROXQWHHUV� DQG� RUJDQL]HUV� DSSUHFLDWHG� WKH���������
HQWKXVLDVP� RI� WKH� DXGLHQFH� DQG� HQGHG� WKH�ZRUNVKRS�
ZLWK�DQ�HQFRXUDJHPHQW�WR�WKH�SDUWLFLSDQWV�WR�WU\�RXW�
YDULRXV� FKDOOHQJHV� RQ� FRGLQJ� SODWIRUPV� OLNH��������
+DFNHU5DQN�DQG�&RGH&KHI��  
 
 

 

 



Ϯϳ 

 

�7KH� VHFRQG� \HDUV�
VHDWHG�WKHPVHOYHV��LQ��
WKH� ,7� GHSDUWPHQW�
VHPLQDU� KDOO� RQ� ��WK�
-XQH� ����� ZLWK� D������
FRQIXVHG� ORRN� RQ�
WKHLU� IDFHV� EXW����
QHYHUWKHOHVV� ZHUH�
KDSS\� DERXW� WKH� IUHH�
KRXU WKH\� JRW�� 
7KH\� HDJHUO\� ZDLWHG�
IRU� WKH� 25,(17$7,21�
352*5$0�WR�EHJLQ� 
7KH� RULHQWDWLRQ�����

SURJUDP� ZDV� FRQGXFWHG� E\� WKH� +R'� DQG� VWDII����
PHPEHUV�RI�WKH�GHSDUWPHQW��7KH�+R'�ZHOFRPHG�WKH�
VWXGHQWV� DQG� LQYLWHG� WKHP� WR� H[SORUH� WKH� YDULRXV���
DYHQXHV�RI�OHDUQLQJ�LQ�WKH�GHSDUWPHQW� 
 
)ROORZLQJ�WKDW��WKH�VWXGHQWV�ZHUH�LQWURGXFHG�WR�WKH�
IDFXOW\� PHPEHUV�� 7KH� UHVSHFWLYH� IDFXOW\� PHPEHUV�
DOVR� DFTXDLQWHG� WKH� VWXGHQWV� WR� WKHLU� DUHD� RI��������
H[SHUWLVH� DQG� HQFRXUDJHG� WKH� VWXGHQWV� WR� IHHO� IUHH�
WR�DSSURDFK�WKHP�DW�DQ\WLPH�  
 
'U�� 1�� %KDODML� WKHQ� EULHIHG� WKH� JDWKHULQJ� DERXW� WKH��
UHFHQW� \HDUVǶ� SODFHPHQW� UHFRUGV� RI� WKH� GHSDUWPHQW�
DQG� WKH� H[SHFWDWLRQ� RI� WKH� LQGXVWU\�� +H� HODERUDWHG�
RQ� WKH� SOHQW\� RI� LQWHUQVKLS� RSSRUWXQLWLHV� DYDLODEOH�
DQG�SUHSDUDWLRQ�WKH�VWXGHQWV�QHHGHG�WR�FDUU\�RXW�WR�
SODFH�WKHPVHOYHV�LQ�WKHLU�GUHDP�FRPSDQLHV��+H�DOVR�
WDONHG� DERXW� SOHQW\� RI� LQWHUQVKLS� RSSRUWXQLWLHV�
DYDLODEOH� DQG� KRZ� WR� PDNH� EHVW� XVH� RI� WKHP�������
6WXGHQWV� ZHUH� WKHQ� DGGUHVVHG� RQ� RSSRUWXQLWLHV� WR�
SXUVXH� KLJKHU� VWXGLHV�� ERWK� LQ� ,QGLD� DQG� DEURDG���
7KH\� ZHUH� EULHIHG� RQ� WKH� RSSRUWXQLWLHV� DQG� WKH�����
UHTXLUHPHQWV�IRU�WKH�VDPH� 
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Ϯϴ 

 

�'U�� 7�� 6UHHVKDUPLOD� WKHQ� LQWURGXFHG� WKH� VWXGHQWV����
WR� WKH� YDULRXV� LQWUD-GHSDUWPHQW� VWXGHQW� FOXEV�
DYDLODEOH� WR� QXUWXUH� WKHLU� VNLOOV� DQG� WKHLU�����������
EHQHȦWV��)ROORZLQJ�ZKLFK�'U��6��.DUWKLND�LQWURGXFHG�
WKH� VWXGHQWV� WR� WKH� GHSDUWPHQWǶV� RIȦFLDO���������
QHZVOHWWHU�Ƕ�LGHQW,7\Ƕ� 
'U��5��6ULQLYDVDQ��DGGUHVVHG�WKH��VWXGHQWV�UHJDUGLQJ�
WKH� YDULRXV� � UHVHDUFK� ȦHOGV WKH� GHSDUWPHQW� ZDV�
ZRUNLQJ� RQ� DQG� KRZ� VWXGHQWV� FRXOG� DSSO\� IRU�������
,QWHUQDOO\� IXQGHG� SURMHFWV� �,)3�� SURYLGHG� E\� WKH����
GHSDUWPHQW� �7KLV� ZDV� IROORZHG� E\� WKH� �UG� DQG� �WK�
\HDU��VWXGHQWV�VKDULQJ�WKHLU�SURMHFWV�WKDW�KDG�EHHQ�
VDQFWLRQHG� 
 
 
 
 
 
 
 
 
 
 
/DWHU�� 0U�� $�� 6DQGDQD� .DUXSSDQ� DQG� 6WXGHQW�������
3UHVLGHQW�� $�� 1DUD\DQDQ� EULHȧ\� LQWURGXFHG� WKH�����
VWXGHQWV� WR � WKH� ǹ$VVRFLDWLRQ� RI� ,QIRUPDWLRQ�����
7HFKQRORJ\ǹ� �$,7��� 7KH\� ZHUH� DOVR� JLYHQ� QHFHVVDU\�
LQIRUPDWLRQ� DERXW� WKH� DFDGHPLF� GHVLJQ� RI� WKH�
FRXUVH�DQG�WKH�'HSDUWPHQW�DQG� ,QVWLWXWH�UXOHV�DQG�
UHJXODWLRQV�UHJDUGLQJ�DFDGHPLF�PDWWHUV�  
 
7KH� HYHQW� FRQFOXGHG� ZLWK� D� Ǹ6HQLRU--XQLRU�����������
,QWHUDFWLRQ� 6HVVLRQǹ� � WR� OHW� WKH� IUHVKHUV� KDYH� D���
FDQGLG�WDON�ZLWK�WKHLU�ȦQDO�\HDU�VHQLRUV� 



Ϯϵ 

 

 

 
 
7KH� (&-&RXQFLO� FHUWLȦFDWLRQ� FRXUVH� &HUWLȦHG� 6HFXUH��
&RPSXWHU� 8VHU� �&6&8�� ZDV� FRQGXFWHG� XQGHU� &\EHU�������
6HFXULW\� :RUNLQJ� *URXS� �&6:*��� ,W� ZDV� PHQWRUHG� E\�����
0U��$VKRN�.XPDU�0RKDQ�DQG�0V��5��6DQGK\D��(&-&RXQFLO��
FHUWLȦHG�WUDLQHUV��7KH�FRXUVH�FRYHUHG����GLIIHUHQW�VHFXULW\�
PRGXOHV� UHODWHG� WR� PRELOH�� FORXG�� (-PDLO� DQG� VRFLDO������
HQJLQHHULQJ��7KH�FHUWLȦFDWLRQ�ZDV�VXFFHVVIXOO\�FRPSOHWHG�
E\����VWXGHQWV�RI�,,,�\HDU�%�7HFK�DQG���IDFXOW\�PHPEHUV� 
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ϯϬ 

 

7KH� 3UR&R'H� FOXE� RI� WKH� 'HSDUWPHQW� RI��������������
,QIRUPDWLRQ� 7HFKQRORJ\�� 661� &ROOHJH� RI��������������
(QJLQHHULQJ�� RUJDQL]HG� D� � GHVLJQ� ZRUNVKRS� Ǹ$GKX�
(QQD�3D�'HVLJQ-Xǹ�E\�'HVLJQ�%DED�RQ���WK�$XJXVW��
����� IURP� ����� -� ����� SP� DQG�ZDV� KHOG� LQ� WKH� ,7�
VHPLQDU� KDOO�� $� WRWDO� RI� ��� VHFRQG� DQG� WKLUG� \HDU�
VWXGHQWV�RI�WKH�,7�GHSDUWPHQW�DWWHQGHG�WKH�HYHQW��
7KH�HYHQW�ZDV�FRRUGLQDWHG�E\�'U��7��6UHH�6KDUPLOD�������
$VVRFLDWH�3URIHVVRU��,7� 
 
$DVKLN� -RHO� 0�� D� VWXGHQW� RI� WKLUG� \HDU� ,7������������
GHSDUWPHQW� KDQGOHG� WKH� ZRUNVKRS�� +H� LV� D� YLGHR�
HGLWRU��JUDSKLF�GHVLJQHU�DQG�WKH� IRXQGHU�RI�6WXGLR�
$-� -� $� &KHQQDL� EDVHG� GLJLWDO� SURGXFWLRQ� DJHQF\� 
7KH�ZKROH�WKHPH�RI�WKH�ZRUNVKRS�ZDV�VWUXFWXUHG�
DV�Ǹ'HVLJQ�%DEDǹ�-�$�VSLULWXDO�DQG�FRVPLF�DSSURDFK�
WR� LQWURGXFLQJ� GHVLJQ� LQWR GDLO\� OLYHV�� 5LJKW� IURP�
WKH� FDPSDLJQ�� SURPRWLRQV�� ODQJXDJH�� FRQWHQW� DQG�
WKH� VOLGHV�� HYHU\WKLQJ� IROORZHG� WKH� WKHPH� RI�����

VSLULWXDOLVP�� Ǹ'HVLJQ� %DEDǹ�
-�D�VWDJH�QDPH�DGRSWHG�E\�
$DVKLN� -RHO�� FURZQHG� WKH�
WKHPH�RI�VSLULWXDOLVP� 
7KH� ZRUNVKRS� IRFXVHG� RQ�
WKH� JHQHUDO� RXWORRN� RI����
GHVLJQ� DQG� WKH� EDVLFV� RI�
GHVLJQ� DQG� KRZ� GHVLJQ� LV�
LQFRUSRUDWHG�LQ�KXPDQ�OLIH� 
�7KH� VHVVLRQ� ZDV� GLYLGHG�
LQWR���SDUWV�-�WKH�ȦUVW�RQH�

EHLQJ� SRVWHUV�� ȧ\HUV� DQG� JHQHUDO� GHVLJQ� DQG� WKH�
VHFRQG�RQH� EHLQJ� DSS� GHVLJQ� DQG�ZHE� GHVLJQ�� 7KH�
HYHQW� VWDUWHG� RII� ZLWK� WKH� LQWURGXFWLRQ� RI� WKH�
VSHDNHU��7KHUH�ZDV�D�VLPSOH�VHOI-UHDOL]DWLRQ�TXRWH�
WR�EHJLQ�WKH�VHVVLRQ�DQG�ZHQW�RQ�WR�WKH�EDVLFV�RI�
GHVLJQ� -� :+$7�� :+(1�� :+(5(�� :+<� DQG� +2:����
GHVLJQ�LV�FUXFLDO�LQ�RXU�EDVLF�OLIH� 

 $'+8�(11$�3$�'(6,*1�–8� 



ϯϭ 

 

7KLV�ZDV�IROORZHG�E\�WKH�GHWDLOV�RI�GHVLJQ�DQG�WKH�
EDVLF�UXOHV�RI�GHVLJQLQJ�WKDW�KDV�WR�EH�LQFRUSRUDWHG�
ZDV�LQWURGXFHG��7KH�QXDQFHV�RI�WKH�EDVLF�HOHPHQWV�
RI�GHVLJQ� �IRUPDWV�� OD\RXWV�� WH[W�� FRQWHQW�HWF��ZDV�
WRXFKHG�XSRQ�� 

7KH�8,�DQG�8;�RI�<RXWXEH�ZDV�EURNHQ�GRZQ�DV�SDUWV�
RI� GHVLJQ� WR� HQKDQFH� WKH� XQGHUVWDQGLQJ� RI� WKH������
HOHPHQWV�RI�GHVLJQ� 
 
$Q� DFWLYLW\�ZDV� JLYHQ� WR� WKH� VWXGHQWV�ZKHUH� WKH\�
ZHUH�UHTXLUHG�WR�WHDP�XS�LQ�SDLUV�DQG�UHFUHDWH�WKH�
OD\RXW� DQG� WKH� IRUPDW� RI� <RXWXEH� LQ� WKHLU� RZQ�
VW\OH�� 7KH� DFWLYLW\� ZDV� GRQH� WR� EULQJ� RXW� WKHLU����
FUHDWLYLW\� DQG� XQGHUVWDQGLQJ� RQ� GHVLJQ�� 2XW� RI� DOO�
WKH�WHDPV�WKDW�SDUWLFLSDWHG��WKH�EHVW���WHDPV�ZHUH�
JLYHQ�SUL]HV�WR�DSSUHFLDWH�WKHLU�HIIRUWV� 
 
$FWLYLWLHV� IRU� VHOI-LQWURVSHFWLRQ�ZHUH� DOVR� LQFOXGHG�
LQ� EHWZHHQ� WR� HQKDQFH� WKH� H[SHULHQFH� RI� WKH�
WKHPH� �� 6SLULWXDOLVP��7KH� VHVVLRQ�FRQWLQXHG�ZLWK�D�
GHPR� VHVVLRQ� RQ� PDNLQJ� D� SRVWHU� XVLQJ� $GREH�������
,OOXVWUDWRU� IRU� 661� ,QYHQWH� E\� WKH� LQSXWV� JLYHQ� E\�
WKH�DXGLHQFH��7KH�HYHQW�FRQFOXGHG�ZLWK�KRZ�GHVLJQ�
PDNHV�D�GLIIHUHQFH� 



ϯϮ 
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7KH�WZR-GD\�ZRUNVKRS�RQ��0DFKLQH�/HDUQLQJ���7HFKQLTXHV�
IRU�%XLOGLQJ� ,QWHOOLJHQW�6\VWHPV� �0/7%,6���ZDV�FRQGXFWHG�
E\�'HSDUWPHQW�RI� ,7�� 661�&(��GXULQJ�6HSWHPEHU����	�����
������ ,W� ZDV� RUJDQL]HG� E\� 'U�� 7�� 6UHH� 6KDUPLOD� ���������������
0V�� 6�� 9LGKXVKD� DQG� 0V�� -�� .�� -RVHSKLQH� -XOLQD�� 7KLV���
ZRUNVKRS��IRFXVHG�PDLQO\�RQ�WKH�XVH�RI�PDFKLQH�OHDUQLQJ�
WHFKQLTXHV� IRU� LPDJH� FODVVLȦFDWLRQ�� SDWWHUQ� UHFRJQLWLRQ�
DQG� GDWD� � VFLHQFH� LQ� FRPSXWHU� DSSOLFDWLRQV�� ,W� DOVR�������
IRFXVHG�RQ�PDWKHPDWLFDO�WHFKQLTXHV�DQG�HQOLJKWHQHG�WKH�
NQRZOHGJH� WR� GHYHORS� PDQ\� FRPSOH[� DSSOLFDWLRQV�� 7KH�
VHVVLRQV�ZHUH�KDQGOHG�E\���LQWHUQDO�VSHDNHUV�IURP�661�&(�
DQG� �� H[WHUQDO� VSHDNHUV� IURP� GLIIHUHQW� RUJDQL]DWLRQV��
QDPHO\�9,7��0U��&RRSHU�DQG�&76��$�WRWDO�RI����SDUWLFLSDQWV�
���� VWXGHQWV�� ��� UHVHDUFK� VFKRODUV�� DQG� ��� IDFXOW\�����
PHPEHUV�� SDUWLFLSDWHG� LQ� WKH� ZRUNVKRS�� )LUVW� GD\�����������������
'U��5�� 6ULQLYDVDQ�� 3URIHVVRU� �� ,7�'HSDUWPHQW�� JDYH�D�EULHI�������
LQWURGXFWRU\� WDON� RQ� IXQGDPHQWDOV� RI� PDFKLQH� OHDUQLQJ��
WHFKQLTXHV� DQG� KDQGOHG� D� VHVVLRQ� RQ� HQWURS\� EDVHG��
OHDUQLQJ� 

'U��-DQDNL�0HHQD��SURIHVVRU�IURP�9,7�GLVFXVVHG�RQ�VRPH�RI�
WKH�DSSOLFDWLRQV�RI�PDFKLQH�OHDUQLQJ�WHFKQLTXHV�� 



ϯϯ 

 

$QRWKHU� VHVVLRQ�ZDV�KDQGOHG�E\�'U��$�� 6KDKLQD��
3URIHVVRU�� ,7� 'HSDUWPHQW�� ZKR� JDYH� D� GHWDLOHG�����
VHVVLRQ� RQ� GHHS� OHDUQLQJ� WHFKQLTXHV� IRU� SURFHVVLQJ��������������
XQVWUXFWXUHG� GDWD�� 'U�� 7�� 6UHH� 6KDUPLOD�� $VVRFLDWH�
3URIHVVRU� IURP� ,7�'HSDUWPHQW�KDQGOHG� D� VHVVLRQ� RQ�
'11�DSSOLFDWLRQV�  
7KH� IROORZLQJ� GD\�� 0U�� 6ULQLYDVDQ�� 6HQLRU� 'LUHFWRU��
&RJQL]DQW� 7HFKQRORJ\� 6ROXWLRQV�� GLVFXVVHG� RQ� KRZ�
WR� DSSO\� 0/� WHFKQLTXHV� LQ� FUHDWLQJ� LQWHOOLJHQW�����
V\VWHPV�ZKLFK� JDWKHUHG� D�ZLGH� UHVSRQVH� IURP� WKH�
DXGLHQFH�� 0U�� 6DQNDUDVHWW\� /RNHVK� 6DL� 6UL� +DUVKD��
6RIWZDUH�(QJLQHHU��0U��&RRSHU�JDYH�D�WDON�RQ�1HXUDO�
1HWZRUNV�� 7KH� KDQGV-RQ� VHVVLRQV� ZHUH� KDQGOHG� E\�
WZR� H[SHUW� PHPEHUV� QDPHO\� 0U�� .�� %�� 6XQGKDUD���
.XPDU�DQG�0V��/��.��3DYLWKUD�RQ�'HFLVLRQ�7UHHV�DQG�
IHZ�0/�DSSOLFDWLRQV�� 



ϯϰ 

 

'U�� 6��0RKDQDYDOOL�� 'U�� 6�� &KLWKUD�� 'U��1�� %KDODML� DQG�
'U�� 6�� .DUWKLND�� RUJDQL]HG� 5HVHDUFK� 6FKRODUV
��������
&ROORTXLXP� �56&
���� RQ� ��� � $XJXVW� ����� LQ� WKH������
GHSDUWPHQW� RI� ,7�� 661� &(�� 7KH� � VFKRODUV� ZHUH���������
LQWURGXFHG� WR� WKH� DSSOLFDWLRQV� RI� ,7� LQ� +HDOWK� &DUH��
GRPDLQ� E\� 'U�� 6�� 0RKDQDYDOOL�� 7KH� ǵGLVFXVVLRQ� RQ�
RSHQ�UHVHDUFK�LVVXHV�LQ�WKH�ȦHOGV�RI�,R7�6HFXULW\�ZDV�
SUHVHQWHG� E\� 'U�� 6�� &KLWKUD� � 7KH� GLIIHUHQW� NLQGV� RI�
GLVWDQFHV� DQG� WKHLU� VLJQLȦFDQFH� LQ� GHYHORSLQJ�������
UHVHDUFK� PRGHO� ZDV� LQWHUHVWLQJO\� HODERUDWHG� E\�����
'U��5��6ULQLYDVDQ�� 
 
 
 
 
 
 
 
 
 
 
 
7KH� ZD\V� WR� GHP\VWLI\� MRXUQDO� SXEOLFDWLRQV� ZDV�
VKRZQ�E\��'U��1��%KDODML�DQG�'U��6��.DUWKLND�GLVFXVVHG�
WKH� YLWDO� TXHVWLRQV� WR� EH� DQVZHUHG� XQGHU� GLIIHUHQW�
VHFWLRQV�RI�D�UHVHDUFK�SDSHU� � 
7KHUH� ZDV� DQ� LQWHUDFWLYH� VHVVLRQ� ZLWK� WKH������������
SDUWLFLSDQWV� E\� 3URI�� 0DGKDYDQ� 0XNXQG�� &KDLU� RI��
5HVHDUFK� %RDUG�� $&0� ,QGLD� &RXQFLO� DQG���������������
3URI�� �9HQNDWHVK�5DPDQ� �9LFH-3UHVLGHQW��$&0� ,QGLD��
&RXQFLO� WR� LGHQWLI\� WKH� UHVHDUFK� QHHGV� RI� WKH����
VFKRODUV�� � 'U�� 6�� &KLWUD� %DEX�� +R'� DQG� 3URIHVVRU�����
'HSDUWPHQW� RI� &6(� DQG� $&0-:�&KDLU�� 661� &(� DOVR�
SDUWLFLSDWHG�LQ�WKH�GLVFXVVLRQ�� 

 
5(6($5&+�6&+2/$56
� 
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ϯϱ 

 

 
7KH�HYHQW�KDG�DQ�DFWLYH�SDUWLFLSDWLRQ�IURP�����IDFXOW\�
PHPEHUV�DQG�7KH�HYHQW�KDG�DQ�DFWLYH�SDUWLFLSDWLRQ�E\�
���� IDFXOW\� PHPEHUV� DQG� UHVHDUFK� VFKRODUV� IURP�������
LQVWLWXWLRQV� OLNH� &(*� $QQD� 8QLYHUVLW\�� 6UL� 6DL� 5DP����
(QJLQHHULQJ� &ROOHJH�� 650� ,QVWLWXWH� RI� 6FLHQFH� DQG�
7HFKQRORJ\�� $YLQDVKLOLQJDP� 8QLYHUVLW\�� 6UHH� 6DVWKD���
,QVWLWXWH� RI� (QJLQHHULQJ� DQG� 7HFKQRORJ\�� 5DMDODNVKPL�
(QJLQHHULQJ� &ROOHJH�� $QQDL� &ROOHJH� RI� (QJLQHHULQJ� DQG�
7HFKQRORJ\�� .�5DPDNULVKQD� FROOHJH� RI� HQJLQHHULQJ� DQG�
650�9DOOLDPPDL�(QJLQHHULQJ�&ROOHJH�� 



ϯϲ 

 

$� ZRUNVKRS� ZDV� FRQGXFWHG� RQ� WKH� WRSLF� RI�
Ǹ0DOZDUHV� DQG� ZK\� WKH\ǶUH� VR� LQWHUHVWLQJǹ� LQ� WKH��
'HSDUWPHQW� RI� ,QIRUPDWLRQ� 7HFKQRORJ\�� 661&(�� ,W�
VWDUWHG�RII�ZLWK�WKH�EDVLFV�RI�PDOZDUH��$V�RXU�ZRUOG�
JURZV� LQFUHDVLQJO\� GHSHQGHQW� RQ� � FRPSXWHUV� DQG�
WKHLU�DSSOLFDWLRQV� LQ�YDULRXV�GRPDLQV��ZH�DUH�IRUFHG�
WR� � UHFRQVLGHU� WKH� XQGHUO\LQJ� HVVHQFH� RI� DOO���������
FRPSXWHUV�� DQG� WKDW� LV� WR� HQVXUH� WKH\� PDNH� RXU�
ZRUN�HDVLHU�IRU�XV� 

:KLOH�LW�LV�WUXH��WKDW�ZLWK�WKH��DGYHQW�RI�WHFKQRORJ\��
PDQ\� VHHPLQJO\� LPSRVVLEOH� PLOHVWRQHV� KDYH� EHHQ�
DFKLHYHG�ZLWK�UHODWLYHO\�IHZHU�UHVRXUFHV�VSHQW��PRUH�
YDOXDEOH� UHVRXUFHV� DUH� EHLQJ� VSHQW� RQ� PDLQWDLQLQJ�
WKHP�� 2QH� VXFK� GRPDLQ� LV� F\EHUVHFXULW\�� :LWK� WKH�
LQFUHDVLQJ�QXPEHU�RI�PDOZDUH��UDQVRPZDUH��HWF��ZH�
LQYHVW� PRUH� LQ� GHIHQGLQJ� DJDLQVW� VXFK� � DGYHUVDULHV�
UDWKHU�WKDQ�RXU�SULPH�JRDO�DW�KDQG�  

 
)/$6+%$&.�72�Ǹ0$/:$5(6�	�
:+<�7+(<Ƕ5(�62�,17(5(67,1*ǹ� 



ϯϳ 

 

�5XQQLQJ� LQWR� WKH� ZRUG� WKDW� VWDUWV� ZLWK�PDO� LV� D�
OLWHUDO� VLJQ�WKDW�VRPHWKLQJ� LV�EDG�� ,Q�JHQHUDO��PRVW�
H[SHUWV�YLHZ�WKH�WHUP�PDOZDUH� LV�D�FRQWUDFWLRQ�RI�
WZR�ZRUGV�—�PDOLFLRXV� VRIWZDUH�� $QG� DV� VXFK�� WKH�
YDULRXV�W\SHV�RI�PDOZDUHV�VXFK�DV�9LUXVHV��6\VWHP�
%RRW� ,QIHFWRUV�� )LOH� LQIHFWRUV�� DQG� 0DFUR� YLUXVHV���
:RUPV�� 7URMDQ� KRUVHV�� 5RRWNLWV�� 5DQVRPZDUH��
.H\ORJJHUV�� *UD\ZDUH�� $GZDUH�� DQG� 6S\ZDUH� ZHUH�
H[SODLQHG� ZLWK� VHYHUDO� UHDO-ZRUOG� H[DPSOHV� RI��������
LPSOHPHQWDWLRQV� RI� WKH� VDPH�� $� EULHI� RYHUYLHZ� RI�
WKH� QRWRULRXV�:DQQD&U\� 5DQVRPZDUH� � DWWDFN�ZDV�
DOVR�GLVFXVVHG�ZKHUH�RQH�PDQ�PDQDJHG�WR�ȦQG�WKH�
&	&� DQG� UHJLVWHU� WKH� GRPDLQ� LQ� KLV� QDPH� ZKLFK��
IXUWKHU� OHG� WR� DUUHVWV�� EXW� WKDWǶV� D� ZKROH� RWKHU���
VWRU\� 
7RZDUGV� WKH� HQG�� VHYHUDO� SHUVRQDO� VHFXULW\����������
FRXQWHUPHDVXUHV�ZHUH�GLVFXVVHG�OLNH�&DQDU\�WRNHQV��
931V�� *UHHQ/RFN� �66/�7/6��� :KRQL[� DQG� 4XEHV26�
ZHUH� GLVFXVVHG� WR� KHOS� VWUHQJWKHQ� WKH� SHUVRQDO����
VHFXULW\� DPRQJ� WKH� DWWHQGHHV�� $� FRXSOH� RI� 8GHP\�
FRXUVHV�UHODWHG�WR�F\EHUVHFXULW\�ZHUH�JLYHQ�IRU�IUHH�
LQ�WKH�HQG�DORQJ�ZLWK�RYHU�IRUW\�SOXV�8GHP\�FRXUVHV�
DQG� YDULRXV� RWKHU� UHVRXUFHV� RYHU� ��7%� VKDUHG� WLOO�
GDWH�LQ�D�FORVHG�JURXS� 
 



ϯϴ 

 

)$&8/7< 
&251(5 



ϯϵ 

 

 
7ZR�IDFXOW\�PHPEHUV�'U��7��6UHH�6KDUPLOD��
$63�� ,7� 	� 'U�� 6�� &KLWUD�� $63�� ,7� ZHUH��
DZDUGHG� WKH� SUHVWLJLRXV� %HVW� 7HDFKHU�
$ZDUG�RQ�WKH�7HDFKHUVǶ�'D\�3URJUDP� 



ϰϬ 

 

$V� DQ� LQLWLDWLYH� RI� 'HSDUWPHQW� RI� ,7�� 661&(� KDV�
VLJQHG�DQ�0R8�ZLWK�5DSLG4XEH�'LJLWDO�6ROXWLRQV�� 

7KH� RQH� FUHGLW� YDOXH� DGGHG� FRXUVH� WLWOHG� &HUWLȦHG�
6HFXUH� &RPSXWHU�8VHU� �&6&8�� LQ� FROODERUDWLRQ�ZLWK�
(&�&RXQFLO� KDV�EHHQ�DSSURYHG�DQG� LV� SODQQHG� WR�EH�
RIIHUHG� IRU� WKH� ,,� \HDU� VWXGHQWV� LQ� WKH� IRUWKFRPLQJ�
VHPHVWHU�� 



ϰϭ 

 

 'U�� 7�� 6UHH� 6KDUPLOD�� $63�� ,7�� 661� ,(((�����
6WXGHQW� %UDQFK�&RXQVHOORU� KDV� EHHQ� LQYLWHG�
DV�D�SLORW�FRRUGLQDWRU�IRU�,(((�<(6,67��������
)LQDOV� DW� 6WDQIRUG� 8QLYHUVLW\�� 7KDLODQG�� 6KH�
KDV� UHFHLYHG� Ǹ����� 2XWVWDQGLQJ� %UDQFK�
&RXQVHOORU� 	� $GYLVRU� $ZDUGǹ� IURP� ,(((�
0HPEHU�	��*HRJUDSKLF�$FWLYLWLHV��0*$���86$��
6KH� UHFHLYHG� DQ� DZDUG� IRU� KHU� RXWVWDQGLQJ�

VHUYLFH� DV� 6WXGHQW� %UDQFK� &RXQVHOORU� RI� 6UL������������
6LYDVXEUDPDQL\D�1DGDU�&ROOHJH�RI�(QJLQHHULQJ�GXULQJ�
WKH�\HDU������LQ�WKH�DQQXDO�JHQHUDO�ERG\�PHHWLQJ�RI�
,(((�DW�,(((�0DGUDV�6HFWLRQ�RIȦFH��&KHQQDL��6KH�DOVR�
UHFHLYHG� ,(((� 5HJLRQ� ��� ����� 2XWVWDQGLQJ� %UDQFK�
&RXQVHOORU� 	� $GYLVRU� $ZDUG� E\� ,(((� 0*$�� 6KH�������
SDUWLFLSDWHG� ,(((� PLQL� 32&2� -� ����� DW� 0DQDNXOD�����
9LQD\DJDU� ,QVWLWXWH� RI� 7HFKQRORJ\�� 3XGXFKHUU\�������
RUJDQL]HG�E\�,(((�0DGUDV�6HFWLRQ� 



ϰϮ 

 

0U�� 0�� .DWKLUDYDQ�� 3DUW-WLPH� 5HVHDUFK� 6FKRODU� RI������
'U�� 1�� %KDODML�� $63�� ,7�� VXFFHVVIXOO\� GHIHQGHG� KLV� 3K'�
WKHVLV� WLWOHG � Ǹ$VSHFW� /HYHO� 2SLQLRQ� 0LQLQJ� DQG�����
6HQWLPHQW�&ODVVLȦFDWLRQ�LQ�6XPPDUL]DWLRQ�RI�4XDOLW\�
6HUYLFHV�IRU�&URVV�'RPDLQVǹ�RQ�WKH���WK�RI�-XQH����� 

��  'U��1��%KDODML��$63��,7��UHYLHZHG�DUWLFOHV�IRU�MRXUQDOV�
 ���QDPHO\�,(((�,QWHUQHW�RI�7KLQJV�DQG�$UDELDQ�MRXUQDO�
 ���RI�6FLHQFH�DQG�5HVHDUFK� 
�� ��'U�� 1�� %KDODML�� $63�� ,7�� UHYLHZHG� DUWLFOHV� IRU� �QG�������
 ���,QWHUQDWLRQDO� &RQIHUHQFH� RQ� 5HFHQW� 7UHQGV� LQ���������
 ���$GYDQFHG�&RPSXWLQJ��WR�EH�KHOG�LQ�9,7��&KHQQDL� 

ϭ͘ 'U��6��.DUWKLND��$63��RUJDQL]HG�D�WDON�WLWOHG� Ǹ�8VH�
RI� 7HFKQRORJ\� LQ� 3UHVHQWLQJ� 1(:6ǹ� XQGHU� ,(((�
:,(�� 7KH� VHVVLRQ�ZDV� KDQGOHG� E\�0U�� .DUNL� %DYD�������
-RXUQDOLVW�� 9LNDWDQ� DQG� KDG� DQ� DFWLYH��������������
SDUWLFLSDWLRQ� RI� VWXGHQWV� IURP� GLIIHUHQW������������
GHSDUWPHQWV� 

Ϯ͘ $� WDON� RQ� ǵ$XWRPDWLQJ� 'DWD� 6LHQFH� ZLWK� 5RERWVǶ�
E\� 0U�� 3DEOR�� <�� $EUHX�� 693� RI� 'DWD� 6FLHQFH� �������
6RFXUH�� 1HZ� <RUN� � DQG� � 0U�� 7RP� 7KLPRW�� &(2����
&RFXUH� ,QF��� 1HZ� <RUN� �� ZDV� RUJDQLVHG� E\� ,7������
'HSDUWPHQW� 

ϯ͘ $�WDON�RQ�Ƕ,QGXVWULDO�&RGLQJǶ�E\�0U��/RUGVRQ�-DFRE���
6RIWZDUH� 'HYHORSHU�� $MLUD�� ZDV� RUJDQLVHG� E\� ,7���
'HSDUWPHQW��� 



ϰϯ 

 

�� 'U��7��1DJDUDMDQ��3URIHVVRU�	�+R'��'HSDUWPHQW�RI�
,7�� KDV� UHFHLYHG� �0XGKDODPDLFKDU .DQLQL� 7DPLO�
9LUXGKX��� IURP� WKH� *RYHUQPHQW� RI� 7DPLO� 1DGX��
RQ� ��WK -DQXDU\� ����� IRU� KLV� UHVHDUFK�������������
FRQWULEXWLRQ� LQ� GHYHORSLQJ VSHHFK� WHFKQRORJ\��
UHODWHG�VRIWZDUH�WRROV�IRU�7DPLO� � 

�� 0U��5��9LQRE�&KDQGHU�$3�,7�DWWHQGHG�WKH�Ǹ*RRJOH�
&ORXG�6XPPLWǹ��DW�0XPEDL�� 

��  'U��3��9DVXNL��$63�� ,7��'U��(��0��0DODWK\�$63�� ,7��
'U�� 7�� 6KDQPXJDSUL\D� $3�,7��0V�� 5�� 6ZDWKLND� $3��
,7��0V��1��5DGKD�$3�,7��0U��$��6DQGDQD�.DUXSSDQ�
$3�,7�� 0U�� 9�� $UXONXPDU� $3�,7�� 0V�� 6�� 8PD��������
0DKHVZDUL�$3��,7��0V��6��9LGKXVKD�$3��,7��DQG�0V��
-�� 6RȦD� -HQQLIHU� $3�� ,7�� SDUWLFLSDWHG� LQ� WKH������
IDFXOW\� WUDLQLQJ� SURJUDP� RQ � Ǹ(IIHFWLYH���������
0HQWRULQJǹ�� 

��  'U��1��%KDODML��$63��,7��DWWHQGHG�RQH�GD\�)DFXOW\�
GHYHORSPHQW� SURJUDP� RQ� Ǹ&KDQJH� LQ� /HDUQLQJ�
$SSURDFKǹ� FRQGXFWHG� E\� &RJQL]DQW� 7HFKQRORJ\�
VROXWLRQV��&KHQQDL�� 

��  'U��1��%KDODML��$63��,7��KDV�EHHQ�LQFOXGHG�DV�DQ��
(GLWRULDO�ERDUG�PHPEHU�LQ�-RXUQDO�RI�,60$&�� 

��  'U��(��0��0DODWK\��$63��,7��SDUWLFLSDWHG�LQ�2QH�
:HHN�)'3�RQ�,QIRUPDWLRQ�6HFXULW\�DW�,,,7'0�
.DQFKHHSXUDP�� 

�� 7KH�ZRUNVKRS� RQ� Ǹ$FFUHGLWDWLRQǹ� E\� 'U�� *DQHVK�
6KDQNDU� 6DPXGUD�� 3URIHVVRU�� 186�� 6LQJDSRUH��
ZDV� DWWHQGHG� E\� WKH� +R'� DQG� WKH� IDFXOW\���
PHPEHUV� �'U�� 6�� &KLWKUD�� 'U�� 6�� .DUWKLND������������
'U�� 6�� 0RKDQDYDOOL�� 'U�� ,�� -RH� /RXLV� 3DXO�� DQG������
'U��9��7KDQLNDFKDODP�� 

 ���0U��5��9LQRE�&KDQGHU��$3��,7��GHVLJQHG��GHYHORSHG��
 DQG� GHSOR\HG� KLV� VHFXUH� SHUVRQDO� ZHEVLWH�
 KWWSV���DESY�LQ�XVLQJ�RSHQ-VRXUFH�WHFKQRORJLHV 



ϰϰ 

 

�� 'U��1��%KDODML��$63��,7�DFWHG�DV�D�UHVRXUFH�SHUVRQ�
IRU����'D\V�-�)DFXOW\�'HYHORSPHQW�3URJUDP�WLWOHG�
Ǹ%ORFNFKDLQ� DQG� %H\RQGǹ� KHOG� DW� 650,67��������������
9DGDSDODQL�FDPSXV�� 

�� 'U�� 1�� %KDODML�� $63�� ,7� DFWHG� DV� DQ� ([WHUQDO��������
H[DPLQHU� IRU� 3K'� 9LYD-YRFH� H[DPLQDWLRQ� RI� D�
FDQGLGDWH� DW� 'HSDUWPHQW� RI� &6(�� 6FKRRO� RI�����
HQJLQHHULQJ��9(/6�8QLYHUVLW\��&KHQQDL 

��� 'U�1�%KDODML�� $63�� ,7� DFWHG� DV� DQ� ([WHUQDO��������
$FDGHPLF� $XGLW� PHPEHU� DQG� DXGLWHG� WKH�������
'HSDUWPHQW�RI�&6(��6FKRRO�RI�HQJLQHHULQJ��9(/6�
8QLYHUVLW\��&KHQQDL�� 

��� �'U�� 1�� %KDODML�� $63�� ,7�� DFWHG� DV� D� 5HVRXUFH�����
SHUVRQ� IRU�D�1DWLRQDO� OHYHO�ZRUNVKRS�RQ�%ORFN�
FKDLQ� DSSOLFDWLRQV� KHOG� DW�$QQD�DGDUVK�&ROOHJH����
&KHQQDL 

��� �'U�� 6�� .DUWKLND�� $63�� ,7�� DWWHQGHG� 2QH-GD\������
&HUWLȦFDWLRQ� :RUNVKRS� RQ� &\EHU� 6HFXULW\�����
FRQGXFWHG� E\� H:L7� LQ� FROODERUDWLRQ�ZLWK� ,6$&$�
&KHQQDL� &KDSWHU� DQG� 673,� DW� 673,�� 7DUDPDQL��
&KHQQDL� 

 

 

 



ϰϱ 

 

�� �'U��1��%KDODML��$63��,7�DQG�0U��6��9HQNDWHVK��3DUW
- ���WLPH� ([WHUQDO� 6FKRODU�� SXEOLVKHG� DQ� DUWLFOH�����
 ���WLWOHG�Ǹ(QKDQFHG�DQDO\VLV�RI�ERUGHU�VXUYHLOODQFH�
 ���XVLQJ�LQWUXGHUVǶ�FURVVLQJ�VWUDWHJLHVǹ��LQ�6RIW� ��
 ���FRPSXWLQJ��6SULQJHU��>,)� ����@� 
�� ��'U��3��9DVXNL��$63��,7�DQG�'LY\D�%KDUDWKL��������� ��
 ���SXEOLVKHG�D�SDSHU�WLWOHG�Ǹ6SHHFK�(PRWLRQ������ ��
 ���5HFRJQLWLRQ� EDVHG� RQ� *HQGHU� ,QȧXHQFH� LQ�������
 ���(PRWLRQDO�([SUHVVLRQǹ��������-���������LQ�,-,,7��
 ���9ROXPH��������,VVXH����$UWLFOH��� 
�� ��0U��9��$UXONXPDU��$3��,7��DQG�'U��1��%KDODML��$63��
 ���,7� SXEOLVKHG� D� SDSHU� WLWOHG� Ǹ/RDG� EDODQFLQJ� LQ�
 ���FORXG��FRPSXWLQJ�XVLQJ�ZDWHU�ZDYH�DOJRULWKPǹ�
 ���LQ�&RQFXUUHQF\� DQG�&RPSXWDWLRQ� 3UDFWLFH� DQG������������
 ���([SHULHQFH�:LOH\�3XEOLFDWLRQ���6FRSXV�,)�������� 
�� ��0U��9��$UXONXPDU��$3��,7��DQG�'U��1��%KDODML��$63��
 ���,7�SXEOLVKHG�D�SDSHU�WLWOHG�Ǹ5HVRXUFH������� �����
 ���VFKHGXOLQJ�DOJRULWKPV�LQ�&ORXG�FRPSXWLQJ���� ��
 ���HQYLURQPHQW�� $� /LWHUDWXUH� 6XUYH\ǹ� LQ� 6SULQJHU�
 ���/HFWXUHU�QRWHV�LQ�1HWZRUNV�DQG�6\VWHPV�  
 ���SXEOLVKHG�E\�6SULQJHU�SXEOLVKHU�� 
�� ��'U��7��6UHH�6KDUPLOD��$63��,7�SXEOLVKHG�DQ�DUWLFOH�
 ���WLWOHG��Ǹ'LUHFWLRQ�LQYDULDQW�ELQDU\�SDWWHUQ���� ��
 ���HQFRGHG�GHVFULSWRU�IRU�WH[WXUH�FODVVLȦFDWLRQ� ��
 ���DQG�UHWULHYDO�ǹ�-��(OHFWURQ�,PDJLQJ���������������
 ����������GRL�����������-(,������������� 
�� ��0V�� -�� .�� -RVHSKLQH� -XOLQD�� $3�� ,7�����������������������
 ���'U��7��6UHH�6KDUPLOD�$63��,7�DQG�'U��6��-RVHSK� ��
 ���*ODGZLQ�$63��(&(��SUHVHQWHG�WKH�SDSHU�WLWOHG� ��
 ���Ǹ9HKLFOH�VSHHG���GHWHFWLRQ�V\VWHP�XVLQJ�PRWLRQ�
 ���YHFWRU�LQWHUSRODWLRQǹ��LQ�,(((�*OREDO�&RQIHUHQFH�
 ���IRU��$GYDQFHPHQW�LQ�7HFKQRORJ\��*&$7-������FR
 ���VSRQVRUHG�E\�,(((�%DQJDORUH�6HFWLRQ��RUJDQL]HG�
 ���E\�1DJDUMXQD�&ROOHJH�RI�(QJLQHHULQJ�DQG����� ��
 ���7HFKQRORJ\��1&(7���%HQJDOXUX��.DUQDWDND� 
 

�� 



ϰϲ 

 

����0V��9LGKXVKD�6��$3��,7��KDV�SXEOLVKHG�WKH�SDSHU� �
 �WLWOHG�Ǹ,QȧXHQFH�RI�3ULPDU\�$XGLWRU\�&RUWH[�LQ��
 �WKH�&KDUDFWHUL]DWLRQ�RI�$XWLVP�6SHFWUXP�LQ� 
 �<RXQJ�$GXOWV�XVLQJ�%UDLQ�&RQQHFWLYLW\����������� �
 �3DUDPHWHUV�DQG�'HHS�%HOLHI�1HWZRUNV��$QI05,� �
 �VWXG\ǹ��&XUUHQW�0HGLFDO�,PDJLQJ�������������� 

KWWSV���GRL�RUJ����������������������������������� 

�� 'U��6��3RRUQLPD��$63�� ,7�DQG�'U��1��6ULSUL\D��$63��
,7�� SUHVHQWHG� D� SDSHU� WLWOHG�� Ǹ&ODVVLȦFDWLRQ� RI�
*HQGHU� IURP�)DFH� ,PDJHV�DQG�9RLFHǹ� LQ� WKH� �UG�
,QWHUQDWLRQDO�&RQIHUHQFH�RQ�%LJ�'DWD�DQG�&ORXG�
&RPSXWLQJ� RUJDQL]HG� E\� 'HSDUWPHQW� RI������
&RPSXWHU� 6FLHQFH� DQG� (QJLQHHULQJ�� .DUXQ\D����
,QVWLWXWH� RI� 7HFKQRORJ\� DQG� 6FLHQFHV� DQG��������
UHFHLYHG�EHVW�SDSHU�DZDUG� 

�� 0U�� $UXONXPDU� 9� DQG� 'U�� 1�� %KDODML� SXEOLVKHG� D�
SDSHU� WLWOHG� Ǹ3HUIRUPDQFH� $QDO\VLV� RI� 1DWXUH��
,QVSLUHG� /RDG� EDODQFLQJ� $OJRULWKP� LQ� &ORXG�����
(QYLURQPHQWǹ�LQ�-RXUQDO�RI�$PELHQW�,QWHOOLJHQFH�
DQG�+XPDQL]HG�FRPSXWLQJ��'2,����������V�����-
���-�����-� [�� 'HF� ����� 6SULQJHU� 3XEOLFDWLRQV��
�,)�������� 

��� �0V�� 1�� 5DGKD�� $3�� ,7�� DQG� 'U�� $�� 6KDKLQD����������
3URIHVVRU�� ,7�� SUHVHQWHG� D� SDSHU� WLWOHG� Ǹ9LVXDO�
6SHHFK� 5HFRJQLWLRQ� XVLQJ� IXVLRQ� RI�0RWLRQ� DQG�
*HRPHWULF� )HDWXUHVǹ�� LQ� WKH� 7KLUG� ,QWHUQDWLRQDO�
&RQIHUHQFH� RQ� &RPSXWLQJ� DQG� 1HWZRUN�������
&RPPXQLFDWLRQV� �&R&R1HWǶ���� KHOG� DW� ,QGLDQ��
,QVWLWXWH� RI� ,QIRUPDWLRQ� 7HFKQRORJ\� DQG����
0DQDJPHQW-.HUDOD��,,,70-.���7ULYDQGUXP��.HUDOD��
,QGLD�� 7KH� &RQIHUHQFH� 3URFHHGLQJV� SXEOLVKHG� E\�
(OVHYLHU�3URFHGLD� &RPSXWHU� -RXUQDO� �6FRSXV�����
,QGH[HG�� 



ϰϳ 

 

�� 0U��5��9LQRE�&KDQGHU��$3�� ,7��JDYH�D�WDON�DORQJ�
ZLWK�GHPR�RQ�Ǹ,QWURGXFWLRQ�WR�.XEHUQHWHVǹ��DW�
1DYLV��&KHQQDL� 

�� 'U�� 5�� 6ULQLYDVDQ�� 3URI�� ,7�� JDYH� D� WDON� WLWOHG�
Ǹ(QWURS\-EDVHG� 0DFKLQH� /HDUQLQJǹ� LQ� WKH������
:RUNVKRS� RQ� 0DFKLQH� /HDUQLQJ� FRQGXFWHG� DW�
650�8QLYHUVLW\� 

�� ��'U��1��6ULSUL\D��$63��,7�GHOLYHUHG�D�JXHVW������ ��
 ���OHFWXUH�RQ�Ǹ'DWD�:DUHKRXVLQJ�DQG�'DWD������ 
 ���0LQLQJǹ�LQ�6��$��(QJLQHHULQJ�&ROOHJH�  � ��� 
 ���7KLUXYHUNDGX��&KHQQDL�-��������� 
�� ��'U��7��6UHH�6KDUPLOD��$63��,7�GHOLYHUHG�D�WDON�RQ�
 ���Ǹ%HVW� SUDFWLFHV� RI� FRQIHUHQFH� RUJDQL]DWLRQǹ� LQ�
 ���7HFKQLFDO� &R-6SRQVRU� 	� &RQIHUHQFH� 2UJDQLVHU�
 ����7&6-&2��PHHW�FRQGXFWHG�E\�,(((�0DGUDV��� �
 ���6HFWLRQ�DW�$OXPQL�&HQWUH��$QQD�8QLYHUVLW\� ��
 ���&DPSXV��&KHQQDL�-�������� 
�� ��'U��1��%KDODML��$63��,7�KDQGOHG�D�6HVVLRQ�RQ� 
 ����Ǹ([SORULQJ� &U\SWRFXUUHQFLHV� LQ� $FDGHPLF������������
 ���3HUVSHFWLYHǹ� LQ� 1DWLRQDO� :RUNVKRS� RQ� 6PDUW���
 ���&RQWUDFWV�IRU�&\EHU�6HFXULW\�6\VWHPV�XVLQJ�� ��
 ���%ORFNFKDLQ�7HFKQRORJLHV��KHOG�DW�6FKRRO�RI�&6(��
 ���650�,QVWLWXWH�RI�6FLHQFH�DQG�7HFKQRORJ\��� � ��
 ���&KHQQDL 
��  'U�� ,��-RH�/RXLV�3DXO��$63�,7�GHOLYHUHG�DQ�LQYLWHG�
 ���WDON� RQ� Ǹ3DUWLFOH� 6ZDUP� 2SWLPL]DWLRQ�� %DVLF���
 ���&RQFHSWV�� 9DULDQWV� DQG� $SSOLFDWLRQVǹ� LQ� $,&7(�
 ���6SRQVRUHG�)DFXOW\�'HYHORSPHQW�3URJUDP�RQ� ��
 ���Ǹ6RIW�&RPSXWLQJ�7HFKQLTXHV�DQG�,WV��������� �� ���
 ���$SSOLFDWLRQVǹ�FRQGXFWHG�E\�WKH�'HSDUWPHQW�RI�
 ���(OHFWURQLFV�DQG�&RPPXQLFDWLRQ�(QJLQHHULQJ�� ��
 ���RUJDQL]HG�E\�$QDQG�,QVWLWXWH�RI�+LJKHU������� ��
 ���7HFKQRORJ\��&KHQQDL� 



ϰϴ 

 

�� 'U��6��0RKDQDYDOOL��$63��,7�KDV�GHOLYHUHG�D�WDON�RQ�
Ǹ8QVXSHUYLVHG�/HDUQLQJǹ�LQ�DQ�$,&7(�6SRQVRUHG���
ZHHNV�)'3�RQ�Ǹ$UWLȦFLDO�,QWHOOLJHQFH�	�$GYDQFHG�
0DFKLQH� /HDUQLQJ�8VLQJ�'DWD� 6FLHQFHǹ� EHWZHHQ�
��QG�1RY�DQG��WK�'HF�������MRLQWO\�RUJDQL]HG�E\�
WKH� 'HSDUWPHQW� RI� &6(� 	� ,7�� 6�$�� (QJLQHHULQJ�
&ROOHJH� 

�� 'U��6��.DUWKLND��$63��,7��KDV�GHOLYHUHG�D�WDON�WLOWHG�
Ǹ&RPPXQLW\�0LQLQJ� LQ�61$ǹ�LQ�'&6(��&(*��$QQD�
8QLYHUVLW\� IRU� WKH� $,&7(� 6SRQVRUHG� 6773� RQ����
6RFLDO�1HWZRUN�$QDO\VLV� 

��� 'U�� 1�� 6ULSUL\D�� $63�� ,7�� KDV� GHOLYHUHG� D� WDON� RQ��
Ǹ,QWURGXFWLRQ� WR� 'HHS� /HDUQLQJ� DQG���������������
&RQYROXWLRQDO� 1HXUDO� 1HWZRUNVǹ� LQ� DQ� $,&7(�
6SRQVRUHG���ZHHNV�)'3�RQ�Ǹ$UWLȦFLDO�,QWHOOLJHQFH�
	� $GYDQFHG� 0DFKLQH� /HDUQLQJ� 8VLQJ� 'DWD������
6FLHQFHǹ� EHWZHHQ� ��QG� 1RY� DQG� �WK� 'HF�� �����
MRLQWO\�RUJDQL]HG�E\�WKH�'HSDUWPHQW�RI�&6(�	�,7��
6�$��(QJLQHHULQJ�&ROOHJH� 

��� �'U�� 6�� .DUWKLND�� $63�� ,7�� KDV� GHOLYHUHG� D� WDON������
WLWOHG� Ǹ6RFLDO� (QJLQHHULQJǹ� LQ� 1DWLRQDO� 3RZHU�
7UDLQLQJ� ,QVWLWXWH��%HQJDOXUX�IRU�WKH�$,&7(-$7$/�
DFDGHP\� 6SRQVRUHG� 3URJUDPPH� RQ� &\EHU��������
6HFXULW\� 
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686+0,7$�5$-7,/$.��-�,9��<($5 

· 5HFLSLHQW�RI�1DW\D�3RRUQD�$ZDUG—�%KDUDWDNDODQMDOL����������
,QVWLWXWLRQ 

· 5HFLSLHQW�RI�<XYD�6KUL�.DOD�%KDUDWKL�DZDUG—�&RJQL]DQW������
7HFKQRORJ\�6ROXWLRQV�,QWHU-FROOHJH�6WXGHQW�FOXE 

· 5HFLSLHQW�RI�6ZDPL�9LYHNDQDQG�$ZDUG–�%KDUDWL�<XYD�.HQGUD�
7UXVW 

· 5HFLSLHQW�RI�*XUX�3HUL\D�6KDUDGKD�.DODNVKHWUD�(QGRZPHQW�
$ZDUG�IURP�<&3$�6UL�.ULVKQD�*DQD�6DEKD�7UXVW 

· 5HFLSLHQW�RI�6WDU�3HUIRUPHU�$ZDUG��0D\��IURP�&RJQL]DQW�
7HFKQRORJ\�6ROXWLRQV�,QWHU�-�&ROOHJH�6WXGHQW�&OXE 

 

· +HDGHG�&XVWRPHU�([SHULHQFH�
DQG�'HVLJQ���'LJLWDO�9LGHR�3UR�
GXFWLRQ��DW�7('[�&KHQQDL 

· 3DUW�RI�2UJDQLVLQJ�WHDP�DW�,QN�
6DORQ��&KHQQDL 

· &RQGXFWHG�Ǹ'HVLJQ�%DEDǹ�
ZRUNVKRS�LQ�661&(� 

$$6+,.�-2(/��0��-�,,,�<($5 



ϱϭ 

 

 

· �6HOHFWHG�DV�D�SDUW�RI�$QQD�8QLYHUVLW\�%DGPLQWRQ�WHDP�IRU�
��\HDUV 

· 3DUW�RI�ZLQQLQJ�EDGPLQWRQ�WHDP�DW�QDWLRQDO�LQWHUFROOHJH�
PDWFK��%,76�+\GHUDEDG 

· 3DUW�RI�ZLQQLQJ�EDGPLQWRQ�WHDP�DW�.XPDUDJXUX�7URSK\�� 

· &RLPEDWRUH 

· 5XQQHUV�XS�LQ�EDGPLQWRQ�DW�,QWHUFROOHJH�]RQDOV������� 

· :RQ��UG�SODFH�LQ�EDGPLQWRQ���661�7URSK\ 

· 3DUW�RI�:LQQLQJ�EDGPLQWRQ�WHDP�DW�6$675$�7URSK\��������
7KDQMDYXU 

· 3DUW�RI�:LQQLQJ�EDGPLQWRQ�WHDP�DW�3,76�7URSK\ 

35,<$'+$56+,1,�5��-��,,,�<($5 
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7KH� $OXPQL� $VVRFLDWLRQ� RI� WKH� 'HSDUWPHQW� RI� ,7������
FRQGXFWHG�D�Ǹ7KUHH�GD\�$OXPQL�7DON�VHULHVǹ�RQ�����������
�������� DQG� ��������� 7KUHH� DOXPQL�ZHUH� LQYLWHG� IRU� WKH�
HYHQW�� 7KH\� LQWHUDFWHG� ZLWK� WKH� VWXGHQWV� DQG� VROYHG�
WKHLU� TXHULHV�� 7KH� WDON� ZDV� IRFXVHG� RQ� WKH� FXUUHQW�
VWDWH� RI� WHFKQLFDO� ȦHOG� LQ� LQGXVWU\� � +LJKHU� HGXFDWLRQ�
RSSRUWXQLWLHV� DQG� WKHLU� FROOHJH� H[SHULHQFH�� $OO� WKH�
DOXPQL�KDG�D�JRRG�WLPH�LQWHUDFWLQJ�ZLWK�WKH�IDFXOWLHV�
DQG�WKH�VWXGHQWV� 
  
7KH�DOXPQL� WDON�VHULHV�ZDV�NLFNVWDUWHG�E\�0V�$NVKDUD�
E\� JLYLQJ� DQ� LQWHUHVWLQJ� WDON� RQ� Ǹ+LJKHU� (GXFDWLRQ����
2SSRUWXQLWLHVǹ�� 6KH� LV� FXUUHQWO\� D� 6HQLRU� %XVLQHVV�����
$QDO\VW�� 6	0�� &RJQL]DQW� 'LJLWDO� %XVLQHVV�� 6KH� DOVR�����
LQWHUQHG� LQ� /� Ƕ2UHDO� QGLD�� 6KH� KDV� DOVR� FRPSOHWHG� KHU�
0%$� LQ� ,,0� ,QGRUH�� ,Q� KHU� WDON� VKH� H[SODLQHG� KHU�����
VWUDWHJLHV� WR� SUHSDUH� IRU� WKH� &$7� H[DP� DQG� KRZ� WR�
PDQDJH�WKLQJV�LQ�DQ�HDVLHU�ZD\��6KH�DOVR�H[SODLQHG�WKH�
FDUHHU� RSSRUWXQLWLHV� DIWHU� 0%$� DQG� JDYH� D� OLVW� RI������
LQVWLWXWLRQV� DQG� KRZ� WR� DSSO\� WR� WKHP�� 7KURXJK� WKLV�
VHVVLRQ�WKH�VWXGHQWV�JRW�D�EULHI�LGHD�DERXW�0%$� 
 
1H[W� GD\�� WKH� WDON� ZDV� RQ� Ǹ'DWD� 6FLHQFHǹ� E\�
0U�6XQGDKDUDNXPDU� %DODVXEUDPDQLDQ�� +H� LV� FXUUHQWO\�
ZRUNLQJ� DV� DQ� $VVLVWDQW� 3URIHVVRU� LQ� 661� 6FKRRO� RI���
$GYDQFHG� &DUHHU� (GXFDWLRQ�� +LV� WDON� IRFXVHG� RQ� WKH�
IXQGDPHQWDOV�RI�'DWD�6FLHQFH�ZKHUH�KH�H[SODLQHG�ZKDW�
LW�DFWXDOO\�PHDQV�DQG�WKH�FDUHHU�RSSRUWXQLWLHV� LQ�WKLV�
ȦHOG�� 7KLV� WDON� ZDV� DQ� H\H� RSHQHU� IRU� VWXGHQWV� ZKR�
ZDQWHG�WR�SXUVXH�WKHLU�FDUHHU�LQ�GDWD�VFLHQFH� 
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7KH�ODVW�WDON�RI�WKH�VHULHV�ZDV�RQ �ǹ&ORXG�&RPSXWLQJ�
DQG� %LJ� 'DWD� $QDO\WLFVǹ� ZKLFK� ZDV� JLYHQ� E\�
0U�1LWKLVK�.XPDU��+H�LV�FXUUHQWO\�ZRUNLQJ�DV�D�6HQLRU�
&RQVXOWDQW�DW�7KRXJKW�:RUNV��+H�KDV�DOVR�SXUVXHG�KLV�
0DVWHUV� LQ�%LJ�'DWD�0DQDJHPHQW�$QG�$QDO\WLFV�IURP�
8QLYHUVLWH� OLEUH� GH�%UX[HOOHV�� ,Q�KLV� WDON�KH� H[SODLQHG�
DERXW� &ORXG� � &RPSXWLQJ� DQG� %LJ� 'DWD� $QDO\WLFV� DQG�
WKHLU� LPSRUWDQFH� LQ� WKLV� HUD� RI� WHFKQRORJ\�� +H� DOVR�
VSRNH� DERXW� FDUHHU� � RSWLRQV� DQG� WKH� OLVW� RI������������
XQLYHUVLWLHV� ZKLFK� DUH� EHVW� IRU� SXUVXLQJ� KLJKHU�������
HGXFDWLRQ�LQ�WKLV�ȦHOG��7KH�WDON�ZDV�YHU\�FRQVWUXFWLYH�
DQG�LQVLJKWIXO�  
 
7KLV�WDON�VHULHV�ZRXOG�QRW�KDYH�EHHQ�SRVVLEOH�ZLWKRXW�
$OXPQL� )DFXOW\� &RRUGLQDWRUV� 'U�� 3�� 9DVXNL� DQG����������
'U��1��%KDODML�ZKR�ZHUH�DFWLYHO\�LQYROYHG�LQ�RUJDQL]LQJ�
DQG�FRQGXFWLQJ�WKLV�LQIRUPDWLRQDO�$OXPQL�7DON�6HULHV�  
 
��������������������������������������������������������������������-�.�5�.DY\D 



ϱϱ 

 

�&ROOHJH�ZDV�WKH�WLPH�RI�RXU�OLYHV��,W�ZDV�WKH�JDWHZD\�
WR�WKH�UHVW�RI�RXU�OLYHV��DQG�IRU�PRVW�RI�XV��LW�SURYLGHG�
WKH�ȦUVW�UHDO�JOLPSVH�RI�ZKDW�WR�H[SHFW�IURP�OLIH��  
,� NQRZ� WKDW� E\� WKLV� WLPH� RI� WKH� \HDU�� WKH� WKLUG� DQG�
IRXUWK�\HDU�VWXGHQWV�ZRXOG�IHHO�OLNH�WKH\�GR�QRW�KDYH�
HQRXJK� WLPH�� DQG� WKH� ȦUVW� DQG� VHFRQG� \HDUV� ZRXOG�
IHHO�OLNH�WKH\�KDYH�DOO�WKH�WLPH�LQ�WKH�ZRUOG��7R�WKRVH�
ZKR� DVN� ǸZKHUH� GR� ,� JHW� PRUH� WLPH"ǹ�� WKH� VLPSOH����
DQVZHU� LV�� \RX� ZRQǶW�� <RX� MXVW� KDYH� WR� VWDUW� ZKHUH�
\RX� VWDQG�� DQG�ZRUN�ZLWK�ZKDWHYHU� WRROV� \RX� KDYH��
%HWWHU� WRROV�ZLOO� FRPH� DORQJ� WKH�ZD\�� 7R� WKRVH�ZKR�
VD\�ǸEXW�,�KDYH�DOO�WKH�WLPH�LQ�WKH�ZRUOGǹ��WKH�VLPSOH�
UHSO\� LV�� \RX� GRQǶW�� ,� VSHQW�PRVW� RI�P\� \RXQJ� DGXOW�
OLIH�SRVWSRQLQJ�PDQ\�RI�WKH�VPDOO�WKLQJV�WKDW�,�NQHZ�
ZRXOG�PDNH�PH��KDSS\�DQG�KHOS�PH�DFKLHYH�P\�JRDOV��
XQWLO� RQH� GD\� ZKHQ� ,� � � UHDOL]HG� WKDW� ,� ZRXOG� QHYHU�
KDYH�WLPH�ODWHU��XQOHVV�,�PDGH�WKH�WLPH� 
7KH� WDNHDZD\� LV� WKDW� WKH� WLPH� LV� QHYHU� ǸWRR� ODWHǹ�� ,�
FDQ� LQVHUW� D� WKRXVDQG�SURFUDVWLQDWLRQ� TXRWHV� �ZKLFK�
ZLOO� DOO� VRXQG� FOLFK«G� DW� WKLV� SRLQW�� KHUH�� EXW� WKH���
VXUSULVLQJ�WKLQJ�LV��WKH\�ZLOO�DOO�EH�WUXH�DW�WKH�HQG�RI�
WKH� GD\�� +DYH� DQ� DVVLJQPHQW� GXH"� -XVW� JHW� LW� GRQH��
:DQW� WR� SOD\� VSRUWV"� -RLQ� WKH� FROOHJH� WHDPV� DQG�����
DWWHQG� WKH� SUDFWLFH� VHVVLRQV�� :RXOG� OLNH� WR� LPSURYH�
\RXU� VNLOO� VHW"� 7DNH� D� FRXUVH� RQOLQH�� ([WUDFXUULFXODU�
DFWLYLWLHV"� -RLQ� WKH� YDULRXV� FOXEV�� +DYH� VRPHWKLQJ�
QDJJLQJ�DW�WKH�EDFN�RI�\RXU�PLQG"�&DOO�\RXU� IULHQGV��
/LNH� D�ZLVH�PDQ�ZLWK� D� ORQJ�ZKLWH� EHDUG� RQFH� VDLG��
Ǹ$OO�ZH� KDYH� WR� GHFLGH� LV�ZKDW� WR� GR�ZLWK� WKH� WLPH�
JLYHQ�WR�XV�ǹ 
,� RQFH� UHDG� WKDW�� ǸZKHQ� WKH� GXVW� VHWWOHV�� WKRVH� DUH�
WKH�RQO\�WKLQJV�WKDW�\RXǶOO�KDYH�ZLWK�\RXǹ��'RQǶW�KROG�
EDFN��%H�EROG��EH�RSHQ��EH�LQTXLVLWLYH��EH�\RXUVHOI��$VN�
GRXEWV��PDNH�PLVWDNHV��H[SHULPHQW��1RZ�LV�WKH�WLPH��
EHFDXVH�FROOHJH�LV�ZKHUH�\RX�KDYH�WKH�OLEHUW\�WR�GR�DOO�
WKHVH� WKLQJV�� 0RVW� LPSRUWDQWO\�� ZRUN� KDUG�� 'R� QRW��
IRFXV�RQ�ZKDW�RWKHUV�ZDQW�IRU�WKHPVHOYHV�RU�IRU�\RX�� 
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:RUN� IRU�ZKDW�\RX�ZDQW��DQG�RQO\� WKDW�DQG�JLYH� LW�
DOO� \RX� KDYH� JRW�� 1R� PDWWHU� WKH� UHVXOW�� WKH� HIIRUW�
WKDW� \RX� KDYH� SXW� ZLOO� DOZD\V� \LHOG� VRPHWKLQJ����
IUXLWIXO�� 'R� QRW� GUHDG� WKH� RXWFRPH� RU� EODPH� WKH����
FLUFXPVWDQFHV�� 7DNH� HYHU\WKLQJ� OLIH� KDV� WR� WKURZ�DW�
\RX�LQ�\RXU�VWULGH��IRU�DQRWKHU�ZLVH�PDQ�ZLWK�D�ORQJ�
ZKLWH� EHDUG� VDLG� �� Ǹ,W� GRHV� QRW� GR� WR� GZHOO� RQ� \RXU�
GUHDPV��DQG�IRUJHW�WR�OLYH�ǹ� 
,Q�IDFW��WKH�FRPLQJ�\HDUV�PLJKW�EH�WKH�EHVW�WKDW�661�
KDV� \HW� WR� RIIHU� LWV� VWXGHQWV�� ZLWK� DOO� WKH� QHZ�������
GHYHORSPHQWV� VXUURXQGLQJ� RXU� FROOHJH�� <RX� ZLOO� EH��
H[SRVHG�WR�WKH�EHVW�DQG�WKH�ODWHVW�WKDW�WKH�ZRUOG�KDV�
WR�RIIHU��ZLWK�DOO�WKH�QHZ�LQIUDVWUXFWXUH��FXUULFXOXP��
DQG�VWXG\�PDWHULDO��8WLOL]H�WKLV�RSSRUWXQLW\��DQG�XVH�
WKLV�DV�\RXU�SODWIRUP�WR�DFKLHYH�DOO�WKDW�\RX�ZDQW� 
661� KDV� SURYHG� WR� EH� DQ� H[FHOOHQW� ODXQFK� SDG� IRU�
SHRSOH� ZLWK� JUHDW� DPELWLRQ�� DQG� NQRZ� WKDW� FRPLQJ�
WKLV� IDU� KDV� DOUHDG\� SXW� \RX� RQ� WKH� ULJKW� FRXUVH� WR�
KDYH�D�EULJKW�IXWXUH��1RZ�LWǶV�LQ�\RXU�KDQGV�WR�VWHHU�
WKH�VKLS�WKH�ZD\�\RX�ZDQW� 
       
           

6��1LWKHHVK�3UDEX 
������EDWFK� 
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$V�RI�1RYHPEHU�������,�KDYH�F\FOHG������NLORPHWHUV�LQ�
��\HDUV��0\�GDLO\�WDUJHW�YDULHV�IURP����WR����NP�DQG�
����NPV�RQ�WKH�ZHHNHQGV��$OWKRXJK�LW�VHHPV�WR�EH�D�
VPDOO� ULGH� IRU� F\FOLVWV� ZKR� ULGH� ����� NLORPHWHUV� RQ�
ZHHNHQGV��EHOLHYH�PH�VKRUW�ULGHV�DURXQG�WKH�RXWVNLUWV�
RI�\RXU�FLW\�DUH�ZRUWK�HYHU\�GD\�� ,�GR�JHW�RFFDVLRQDO�
UHVW� GXULQJ� WKH� ZHHNGD\V� GXH� WR� ODWH� QLJKW� RIȦFH�
ZRUNV��VWLOO�,�PDNH�LW�D�SRLQW�WR�JHW�RQ�WKH�F\FOH�MXVW�
WR�IDOO�LQ�ORYH�ZLWK�WKH�QDWXUHǶV�YLVXDO�WUHDW��,�FDOO�LW�D�
Ǹ3(5)(&7 PRUQLQJǹ�RQO\�LI�,�KDYH�FRPSOHWHG�D�ULGH� 
 
,� OLYH�LQ�3DWWDELUDP��RQH�RI�WKH�VXEXUEDQ�RXWVNLUWV�RI�
&KHQQDL� FLW\�� 7KLV� SODFH� LV� JHRJUDSKLFDOO\�ZHOO� SODFHG�
ZLWK� D� ELJ� FLW\� RQ� WKH� HDVW� DQG� YLOODJHV� RU� VPDOO�
WRZQV� LQ� LWV� QRUWK��ZHVW� DQG� VRXWK��+RZHYHU�� LQ� WKH�
QH[W��–��\HDUV��,�DP�DIUDLG�WKDW�WKH�FLW\�ZRXOG�H[WHQG�
HDWLQJ�XS�DOO�YLOODJHV�LQ�DQG�DURXQG�WKLV�UHJLRQ� 
 
:H� DOO� ORYH� WR� WUDYHO� WR� IDU� DZD\� GHVWLQDWLRQV� E\�
SDFNLQJ�RXU�EDFNSDFNV��GRQǶW�ZH"�7KH�TXHVWLRQ�KHUH�LV�
KRZ�PDQ\� RI� \RX� KDYH� H[SORUHG� \RXU QHLJKERUKRRG"�
:H� PD\� ORRN� IRU� UHOD[DWLRQ� E\� WUDYHOOLQJ� WR� KLOO������
VWDWLRQV��UHPRWH�IRUHVWV�HWF���EXW�WUXVW�PH�VPDOO�ULGHV�
WR� QHDUE\� WRZQV� DQG� YLOODJHV� FDQ� KHOS� \RX� WR� JHW����
UHIUHVKHG�HYHU\�GD\�� 
 
3KRWRJUDSKV� WDNHQ� GXULQJ� WKH� ULGH� DUH� P\� GULYLQJ�
VRXUFH� RI� PRWLYDWLRQ�� <HVWHUGD\ǶV� PHPRU\� EHFRPHV���
WRPRUURZǶV� LQVSLUDWLRQ�� /RRN� ZKDW� ,� IRXQG� LQ� WKH��
RXWVNLUWV�RI�&KHQQDL� 

+2:�,�)(//�,1�/29(�:,7+ 
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/RRN�ZKDW�,�IRXQG�LQ�WKH�RXWVNLUWV�RI�&KHQQDL� 
 
 
 
 
 
 
 
 
 
 
 
 
 

,I� \RX� DUH� DOUHDG\� OLYLQJ� LQ� D� VPDOO� WRZQ� RU� YLOODJH��
ZDON� DURXQG� WR� VSRW� ZKDW� FDSWXUHV� \RXU� ORYH� DQG� LI�
\RX� DUH� OLYLQJ� LQ� ELJ� FLWLHV� OLNH� &KHQQDL�� 0XPEDL� RU�
%DQJDORUH��LWǶV�KLJK�WLPH�WR�H[SORUH�ZKDW�LV�LQ�LWV�UXUDO�
UHJLRQV��&RQVLGHU�D�F\FOH�ULGH��DV�FDU�DQG�ELNHV�PD\�IDLO�
WR�FOLFN�WKH�QDWXUH�YLHZV�DJDLQVW�LWV�VSHHG� 
7KLV�LV�P\�QHLJKERUKRRG�VWRU\��\RXUV�PLJKW�EH�PRUH�
EHDXWLIXO�WKDQ�WKLV��([SORUH� 
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$UWLȦFLDO� LQWHOOLJHQFH� �$,�� LV� SURSHOOLQJ� WKH�����������
WHFKQRORJLFDO�ZRUOG�WRGD\��$,� LV�WKH�GHFLVLRQ-PDNLQJ�
V\VWHP�ZKLFK�PDNHV� D� FRJQLWLYH� GHFLVLRQ� EDVHG� RQ�
WKH�DYDLODEOH�GDWD��DQDO\]LQJ�WKH�SDVW�GHFLVLRQ�PDGH�
DQG� PDNLQJ� D� GHFLVLRQ� DVVRFLDWHG� ZLWK� WKH� KXPDQ�
PLQGV�LQ�UHDO�WLPH��7KH�EHVW�H[DPSOH�IRU�$,�LV�WKH�VHOI
-GULYHQ�FDU�FDQ�EH�VHHQ�FRPPRQO\�LQ�6LOLFRQ�9DOOH\�LQ�
WKH�86$� 
+RZ�GRHV�$UWLȦFLDO�,QWHOOLJHQFH�KHOS�+HDOWKFDUH��������
,QGXVWU\" 
,Q�WKH�86$��WKH�KHDOWK�FDUH�DFFRXQWV�IRU������WULOOLRQ�
GROODU� RI�&RXQWU\ǶV�*URVV�'RPHVWLF� 3URGXFW� �*'3�� DV�
SHU� ����� VWDWLVWLFV�� 'HIHQVLYH� PHGLFLQH� FRQWULEXWHV�
VLJQLȦFDQW� QXPEHU� LQ� WKLV� H[SHQGLWXUH�� 'HIHQVLYH�
PHGLFLQH�PHDQV� XQQHFHVVDU\� KRVSLWDOL]DWLRQV�� WHVWV��
LQYDVLYH� SURFHGXUHV�� GUXJ� SUHVFULSWLRQV� HWF������������
SHUIRUPHG� E\� WKH� SK\VLFLDQV� DQG� KRVSLWDO� WR�������
VDIHJXDUG� WKHPVHOYHV� IURP� SDWLHQWV� VXLQJ� DJDLQVW�
WKHP� IRU� SUHVXPHG� PHGLFDO� HUURU�� ,Q� ������ LW� FRVWV�
DURXQG�����%LOOLRQ�GROODUV�  
$Q� $,� V\VWHP� FDQ� SURYLGH� SHUVRQDOL]HG� SDWLHQW� FDUH�
E\� DQDO\]LQJ� WKH� SDVW� UHFRUG� RI� WKH� SDWLHQW� DQG�����
H[WUDFWV� XVHIXO� LQIRUPDWLRQ� IURP� D� ODUJH� SDWLHQW��
SRSXODWLRQ�WR�DVVLVW�PDNLQJ�UHDO-WLPH�LQIHUHQFHV�IRU�
KHDOWK� ULVN� DOHUW� DQG� KHDOWK� RXWFRPH� SUHGLFWLRQ�� ,W�
FDQ� DVVLVW� SK\VLFLDQV� E\� SURYLGLQJ� XS-WR-GDWH�����
PHGLFDO� LQIRUPDWLRQ� IURP� MRXUQDOV�� WH[WERRNV� DQG�
FOLQLFDO�SUDFWLFHV�WR�LQIRUP�SURSHU�SDWLHQW�FDUH��7KXV�
$,� V\VWHP� FDQ� KHOS� UHGXFH� WKH� GHIHQVLYH� PHGLFLQH�
SUDFWLFH�DOO�RYHU�WKH�ZRUOG�FRQVLGHUDEO\�  

%(1(),76�2)�$,�,1�+($/7+�&$5(�
,1'8675<� 



ϲϬ 

 

+RZ�$UWLȦFLDO�,QWHOOLJHQFH�ZRUNV�LQ�+HDOWKFDUH� 
,QGXVWU\" 
$,� V\VWHP� XVHV� PDFKLQH� OHDUQLQJ� �0/�� WHFKQLTXHV�
WKDW� DQDO\]H� VWUXFWXUHG� GDWD� VXFK� DV� LPDJLQJ�������
JHQHWLF� DQG� HOHFWURSK\VLRORJLFDO� GDWD�� ,Q� PHGLFDO���
DSSOLFDWLRQV�� WKH� 0/� SURFHGXUHV� DWWHPSW� WR� FOXVWHU�
SDWLHQWVǶ�WUDLWV��RU�LQIHU�WKH�SUREDELOLW\�RI�WKH�GLVHDVH�
RXWFRPHV�� $,� V\VWHP� DOVR� XVHV� QDWXUDO� ODQJXDJH���
SURFHVVLQJ� �1/3�� PHWKRGV� WKDW� H[WUDFW� LQIRUPDWLRQ�
IURP� XQVWUXFWXUHG� GDWD� VXFK� DV� FOLQLFDO� QRWHV�
PHGLFDO� MRXUQDOV� WR� VXSSOHPHQW� DQG� HQULFK��������
VWUXFWXUHG�PHGLFDO�GDWD�  
%HQHȦWV�RI�$UWLȦFLDO�,QWHOOLJHQFH�LQ�+HDOWKFDUH� 
,QGXVWU\" 
7KH� QH[W� JHQHUDWLRQ� RI� UDGLRORJ\� WRRO� ZLOO� FRPELQH�
05,� PDFKLQHV�� &7� VFDQQHUV� DQG� [-UD\V� WRROV� DQG����
XVLQJ� $UWLȦFLDO� ,QWHOOLJHQFH�� LW� FDQ� DVVLVW� 3K\VLFLDQV�
LQ�GHWHUPLQLQJ�WKH�GLDJQRVLV�WR�FXUH�WKH�SDWLHQWV��,W�
FRXOG�KHOS�PLWLJDWH�WKH� LPSDFWV�RI VHYHUH�GHȦFLW RI�
TXDOLȦHG� FOLQLFDO� VWDII� E\� WDNLQJ� RYHU� VRPH� RI� WKH��
GLDJQRVWLF� GXWLHV� W\SLFDOO\� DOORFDWHG� WR� KXPDQV� LQ�
WKH� GHYHORSLQJ� QDWLRQV�� $,� FDQ� GHWHFW� 7XEHUFXORVLV�
EHWWHU� WKDQ� KXPDQV� XVLQJ� FKHVW� [-UD\�� (OHFWURQLF�
KHDOWK� UHFRUG� �(+5�� GDWD� FDQ� KHOS LGHQWLI\� LQIHFWLRQ�
SDWWHUQV DQG� KLJKOLJKW� SDWLHQWV� DW� ULVN� EHIRUH� WKH\�
EHJLQ� WR� VKRZ� V\PSWRPV� � /HYHUDJLQJ� PDFKLQH��
OHDUQLQJ� DQG� $,� WRROV� WR� GULYH� WKHVH� DQDO\WLFV� FDQ��
HQKDQFH� WKHLU� DFFXUDF\� DQG� FUHDWH� IDVWHU�� PRUH�����
DFFXUDWH� DOHUWV� IRU� KHDOWKFDUH� SURYLGHUV�� $UWLȦFLDO��
LQWHOOLJHQFH� ZLOO� SURYLGH� PXFK� RI� WKH� EHGURFN� IRU�
WKDW� HYROXWLRQ� E\� SRZHULQJ� SUHGLFWLYH� DQDO\WLFV�
DQG FOLQLFDO� GHFLVLRQ� VXSSRUW� WRROV WKDW� FOXH��������
SURYLGHUV� LQ� WR� SUREOHPV� ORQJ� EHIRUH� WKH\� PLJKW����
RWKHUZLVH� UHFRJQL]H� WKH�QHHG� WR�DFW��$,� FDQ�SURYLGH�
HDUOLHU� ZDUQLQJV� IRU� FRQGLWLRQV� OLNH� VHL]XUHV�
RU VHSVLV�� ZKLFK� RIWHQ� UHTXLUH� LQWHQVLYH� DQDO\VLV� RI�
KLJKO\�FRPSOH[�GDWDVHWV� 



ϲϭ 

 

�&KDOOHQJHV�LQ�,PSOHPHQWLQJ�$UWLȦFLDO�,QWHOOLJHQFH�RQ�
+HDOWK�&DUH�LQ�GHYHORSLQJ�QDWLRQV 
,Q� GHYHORSLQJ� QDWLRQV�� WKH� LQIUDVWUXFWXUH� IRU� WKH�
EDVLF�QHHGV� KDV�QRW� UHDFKHG� WR� HYHU\� FRUQHU�RI� WKH�
FRXQWU\�� $,� UHTXLUHV� FOLQLFDO� GDWD� WR� VXSSRUW� WKH����
GHFLVLRQ� PDNLQJ� IRU� WKH� SDWLHQWǶV� FDUH�� 7KH� KHDOWK�
UHFRUGV�DUH� VWRUHG� YDVWO\� LQ� SDSHU�ZKLFK� LV� D�PDMRU�
FKDOOHQJH� WR� LPSOHPHQW� $UWLȦFLDO� ,QWHOOLJHQFH� RQ�
+HDOWK&DUH� IRU� WKH� GHYHORSLQJ� QDWLRQV�� 7KH����������
JRYHUQPHQW� QHHGV� WR� VWHS� XS� LQ� LPSOHPHQWLQJ� WKH�
FRPPRQ� IRUPDW� WR� VWRUH� WKH� (OHFWURQLF� +HDOWK����
5HFRUGV� RI� SDWLHQWV� DQG� WKH� GDWD� DUH� VWRUHG� LQ� D����
VHFXUHG�HQYLURQPHQW�  
 

 

 

 

 

 

 
 
 

1HVDPDQL��3DXOUDM 
������%DWFK�� 



ϲϮ 

 

678'(17 
9,6,76 



ϲϯ 

 

&76�,1'8675,$/�9,6,7 

7KH� LQGXVWULDO� YLVLW� WR� &RJQL]DQW� 7HFKQRORJ\����������
6ROXWLRQV�ZDV�RUJDQL]HG�E\�0V��-�.��-RVHSKLQH�-XOLQD�
RQ� ��WK�$XJXVW� ������ IRU� WKH� WKLUG� \HDU� VWXGHQWV� RI�
WKH� 'HSDUWPHQW� RI� ,QIRUPDWLRQ� 7HFKQRORJ\�� 7KH����
SXUSRVH�RI� WKH�YLVLW ZDV�WR�JDLQ� � � � LQVLJKW� LQWR� WKH�
VRIWZDUH� HQJLQHHULQJ� PHWKRGRORJLHV� LQ� DQ�������������
HQJLQHHULQJ�SHUVSHFWLYH�  

7KH� VHVVLRQ�ZDV� KDQGOHG� E\�0U�� $QDQG� IURP� WKH�+5�
WHDP�� &76�� $� WRWDO� QXPEHU� RI� ��� VWXGHQWV DQG� WZR�
IDFXOW\� PHPEHUV� 0V�� -�� .�� -RVHSKLQH� -XOLQD� DQG������
0V��-��6RȦD�-HQQLIHU�DWWHQGHG�WKH�YLVLW�  

$� EULHI� LQWURGXFWRU\� SUHVHQWDWLRQ� DERXW� WKH� &76�
ZRUNLQJ� FXOWXUH� ZDV� VKRZQ� WR� VWXGHQWV�� 7KH��������
VWXGHQWV� ZHUH� WKHQ� GLYLGHG� LQWR� GLIIHUHQW� WHDPV�
ZKHUH�HDFK�RQH�RI�WKHP�KDV�EHHQ�DVVLJQHG�ZLWK�D VHW�
RI� WDVNV�� QDPHO\� 8,� GHVLJQ�� EXJ� LGHQWLȦFDWLRQ�������
SURWRW\SH�PRGHOLQJ��WHFKQLFDO�GHEDWH��DQG WHDP�SOD\��
7KH� VWXGHQWV� SHUIRUPHG� UHDOO\� ZHOO� DQG� WKHLU��������
SDUWLFLSDWLRQ�VHHPV�WR�EH�YHU\ HQFRXUDJLQJ��7KH�SURV�
DQG�FRQV�RI�WKHLU�SHUIRUPDQFH�ZHUH�GLVFXVVHG�ZKLFK�
KLJKOLJKWHG� WKH� LPSRUWDQFH�RI�XVH�FDVH�DQG�DFWLYLW\�
GLDJUDPV� LQ� 8,� GHVLJQ� IRFXV� RQ� WHFKQLFDO� LVVXHV�
ZKLOH LGHQWLI\LQJ�EXJV��WKH�LPSRUWDQFH�RI���SURWRW\SH�
PRGHOLQJ�DQG�WHDP�FR-RUGLQDWLRQ�  



ϲϰ 

 

661�&ROOHJH�RI�(QJLQHHULQJ�RUJDQL]HG�D�RQH-GD\� WULS�
WR� YLVLW� 6DWLVK� 'KDZDQ� 6SDFH� &HQWUH�� 6ULKDULNRWD��
$URXQG���� VWXGHQWV� IURP� ,7� GHSDUWPHQW�DQG�D� WRWDO�
RI�����VWXGHQWV� IURP�WKH� LQVWLWXWLRQ�ZHUH�WDNHQ� IRU�
WKH�WULS�DQG�ZHUH�DFFRPSDQLHG�E\�D�IDFXOW\�PHPEHU�
IURP�HDFK�GHSDUWPHQW� 
  
7KH� RQZDUG� MRXUQH\� WR� 6'6&� VWDUWHG� IURP� 661����
FDPSXV�DW���DP��2Q�DUULYLQJ�
DW� 6'6&� DW� DURXQG� ����� DP�
DQG� DIWHU� JRLQJ� WKURXJK� D�
IHZ� FKHFNV�� WKH� VWXGHQWV�
DQG�IDFXOW\�ZHUH�WDNHQ� LQWR�
WKH� OXVK� JUHHQ� SUHPLVHV� RI�
WKH� 6DWLVK� 'KDZDQ� 6SDFH�����
&HQWUH��$�SHUVRQQHO�IURP�WKH�
6SDFH� &HQWUH� DFFRPSDQLHG�
WKH� VWXGHQWV� DV� WRXU� JXLGH�
IRU�WKH�GD\� 
 
7KH� VWXGHQWV� ZHUH� ȦUVW� VKRZQ� WKH� 0LVVLRQ� &RQWURO�
5RRP�0&5����ZKHUH�DOO�WKH�ȦQDO�FKHFNV�DUH�GRQH�DQG�
WKH�FRXQWGRZQ�IRU�WKH�ODXQFK�WDNHV�SODFH��7KH�GXW\�

RI�HDFK�SHUVRQ�LQ�WKH�0&5�ZDV�H[SODLQHG�
WR� WKH� VWXGHQWV�DQG�D� VKRUW� FOLS� RI� WKH�
&KDQGUD\DDQ���ODXQFK�ZDV�VKRZQ�RQ�WKH�
ELJ�VFUHHQ�RI�WKH�0&5�� 
7KH�VWXGHQWV�DQG�WKH�IDFXOW\�ZHUH�WKHQ�
WDNHQ�WR�WKH�8QLYHUVDO�/DXQFKSDG�DW�WKH�
6SDFH�&HQWUH��0DQ\�VLJQLȦFDQW�GHWDLOV�
DERXW�WKH�ODXQFKSDG�VXFK�DV�LWV��ORDG�
FDSDFLW\��ZRUNLQJ��IHDWXUHV�HWF��ZHUH�
H[SODLQHG�LQ�GHWDLO�  
 
 

9,6,7�72�65,+$5,.27$ 



ϲϱ 

 

 
1H[W�� WKH�36/9� ODXQFK�SDG�RU� ǸJROGHQ� ODXQFKSDGǹ�DV�
LW� LV� FDOOHG� DW� ,652��
ZDV� VKRZQ� DQG� WKH�
FUHGLW� IRU� LWV� QDPH�
ZDV� JLYHQ� WR� WKH�
KLJK� QXPEHU� RI���
VXFFHVVIXO� ODXQFKHV�
RI� WKH� 36/9� URFNHW��
6XFK� D� FORVH� YLHZ�
DQG� NQRZOHGJH� RI�
WKH�ODXQFK�SDGV�ZDV�
D�QHZ�H[SHULHQFH�IRU�
WKH�VWXGHQWV�DQG�IDFXOW\�DOLNH� 
7KH� VWXGHQWV� ZHUH� DOVR� WDNHQ� RQ� D� WRXU� RI� WKH����
FRPPXQLFDWLRQ�DQG�WHOHPHWU\�FHQWHU�ZKHUH�WKH\�JRW�
WR� NQRZ� DQG� VHH� WKH� VHUYHUV� DQG� DQWHQQDV� IRU����
VHQGLQJ���UHFHLYLQJ�DQG�SURFHVVLQJ�LQIRUPDWLRQ�WR�WKH�
VDWHOOLWH�LQ�VSDFH� 
$IWHU� KDYLQJ� OXQFK� DW� WKH� SUHPLVHV�� WKH� WRXU� JURXS�
ZDV� VKRZQ� DURXQG� WKH� VSDFH� PXVHXP� DQG� SDUNV�
ZKLFK� FRQWDLQHG� PRGHOV� RI� GLIIHUHQW� URFNHWV�
ODXQFKHG� E\� ,652� RYHU� WLPH�� %\� ODWH� DIWHUQRRQ�� WKH�
VWXGHQWV� DQG� IDFXOW\� WRRN� OHDYH� RI� WKH� IDFLOLW\� DQG�
UHWXUQHG�WR�&KHQQDL� 
 
� 
 
 
 
 
 
 
7KH� MRXUQH\� WR� 6'6&� ZDV� DQ� HQJURVVLQJ� DQG�����������
LQIRUPDWLYH� H[SHULHQFH� DQG� VWXGHQWV� OHDUQW� D� ORW�
DERXW�WKH�VSDFH��MRXUQH\�RI�RXU�FRXQWU\�WKURXJK�WKLV�
WULS� 



ϲϲ 

 

7KH�VWXGHQWV�RI��UG�\HDU���,7�GHSDUWPHQW�ZHQW�RQ�D���
GD\� WRXU� WR� 0XQQDU�� &KHUDL� DQG� .RFKL� IURP� WKH��
HYHQLQJ� RI� ��WK� 6HSWHPEHU� WR� WKH� PRUQLQJ� RI� �VW��
2FWREHU������ 
7KH�WULS�ZDV�FRRUGLQDWHG�E\�-DPDO�DQG�$NVKD\�RI�,7�$�
DQG� WKHLU� WHDP�� ZKR� OHIW�
QR�VWRQH�XQWXUQHG�LQ�WKHLU�����
HIIRUWV�WR�PDNH�WKH�WULS�D�
VXFFHVV�� 7KH� VWXGHQWV�
ZHUH� DFFRPSDQLHG� E\�
0U�.DELODQ��$VVW��3URIHVVRU�
DQG� 0U�� *XUX� RI� ,7���������
'HSDUWPHQW�  
7KH� RQZDUG� EXV� MRXUQH\�
WR�0XQQDU� FRPPHQFHG� LQ�
WKH� HYHQLQJ� RI� ��WK�����
6HSWHPEHU��7KH�MRXUQH\�ZDV�ȦOOHG�ZLWK�OLJKW�KHDUWHG�
PRPHQWV� RI� GDQFH� DQG� PXVLF�� 7KH� WRXU� JURXS�
UHDFKHG�0XQQDU�E\�DIWHUQRRQ�WKH� IROORZLQJ�GD\�DQG�
WKH\� ZHUH� JUHHWHG� ZLWK� D� KDOI� D� NLORPHWHU� WUHN�
GRZQKLOO�WR�WKH�UHVRUW� 
  
$IWHU� UHIUHVKPHQWV�� WKH� VWXGHQWV� DVVHPEOHG� IRU� D�

WUHN� GRZQKLOO� WR� D�ZD�
WHUIDOO�� ZKLFK� ZDV� OHG�
E\� WKH� JXLGHV� IURP� WKH�
UHVRUW� �� ǵ6SLFH� -XQJOHǶ��
7KH� VLJQ� RI� H[SHQGHG�
HIIRUWV� � � � � �YDQLVKHG�DW�
WKH�VLJKW�RI�WKH�URDULQJ�
ZDWHUIDOO� �� NLORPHWHUV�
GRZQ� WKH� KLOO�� 7KH� OXVK�
JUHHQHU\� DQG� WKH� JXU�
JOLQJ�ZDWHU���FRQQHFWHG�
HYHU\RQH� WR� HVVHQFH� RI�
QDWXUHǶV�EHDXW\�DQG�UH�

MXYHQDWHG�HYHU\RQH�IRU�WKH�WUHN�EDFN�XSKLOO� 

$�'(7285�)520�661 



ϲϳ 

 

7KH� GD\� FDPH� WR� DQ� HQG� ZLWK� D� FDPSȦUH� ZKLFK�����
EHFDPH�PXFK�PRUH�HQMR\DEOH�GXH�WR�OLJKW�KHDUWHG�
FDPSȦUH�GDQFHV�E\�WKH�VWXGHQWV� 
 
7KH� GD\� RI� ��WK� � � � 6HSWHPEHU� EURXJKW� IRUWK� QHZ��������������
H[SHULHQFHV� IRU� WKH� VWXGHQWV� RQ� WKH� WRXU� DV� WKH\�
WUDYHOOHG� WR� WKH�
FRDVWDO� GLVWULFW� RI�
&KHUDL�� 7KH� UHVRUW�
ZDV� PXFK�������������
DSSUHFLDWHG�E\�WKH�
VWXGHQWV� IRU� WKH�
SHDFHIXO�� JUHHQ������
HQYLURQPHQW� DQG�
PDLQO\� IRU� WKH�
EHDFK� ZKLFK� ZDV�
FORVH� E\�� 7KH�
HYHQLQJ�ZDV�VSHQW�
H[SORULQJ� WKH�
EHDFK� DQG� WKH�
QHLJKERULQJ�DUHDV� 
 
��WK� 6HSWHPEHU� WRRN� WKH� WUDYHO� WHDP� WR� WKH� VHD�
OLQHG�GLVWULFW�RI�.RFKL��$�FUXLVH�ERDW�ZDV�RUJDQL]HG�
ZKHUH� VWXGHQWV� ZHUH� VDLOHG� LQWR� DQG� JLYHQ� D�
JOLPSVH�RI�WKH�PDVVLYH�$UDELDQ�6HD��)RRG�DQG�IXQ�
DFWLYLWLHV�ZHUH��RUJDQL]HG�RQ�WKH�ERDW�WR�DGG�RQ�WR�
WKH�H[FLWHPHQW�RI�EHLQJ�RXW�LQ�WKH�VHD� 

  
7KH� ODVW� VWRS� RI�
WKH� WULS� ZDV� WKH�
/XOX� 0DOO� LQ�����
.RFKL�� $IWHU� D��
FRXSOH� RI� KRXUV�
VKRSSLQJ� DQG���
H[SORULQJ�� WKH�
WUDYHO� SDUW\� VHW�
LWV� ZD\� EDFN�
KRPH�DQG�UHDFKHG��
&KHQQDL� LQ� WKH���

DIWHUQRRQ��WKH� � � IROORZLQJ�GD\��2Q�WKH�ZKROH�� WKH�
WULS�ZDV�D�UHOD[LQJ�DQG�UHIUHVKLQJ�EUHDN�IURP�WKH�
GDLO\� URXWLQH� DQG� SHUIHFWO\� IROORZHG� WKH�������������
H[SHFWDWLRQV� VHW� ZKLFK� ZHUH� ǵD]KDJDǶ� �� ǶDODYDǶ��
ǵVLUDSSDǶ�  



ϲϴ 

 

7(&+1,&$/ 
$57,&/(6 



ϲϵ 

 

&\EHUVHFXULW\�� (WKLFDO� KDFNLQJ�� 3HQHWUDWLRQ� WHVWLQJ��������
6HFXULW\� RSHUDWLRQV� FHQWUH�� ,QFLGHQW� UHVSRQVH� DQG�
0DOZDUH�DQDO\VLV��'RHV�DOO�RI�WKLV�VRXQG�FRRO�WR�\RX"�
$QG� LI� \RX� � GRQǶW� ZDQW� WR� EH� OLNH� HYHU\� RWKHU���������
(QJLQHHULQJ� ,QGLDQ� VWXGHQW� ,�H�� OHDUQLQJ� FRPSHWLWLYH�
SURJUDPPLQJ� DQG� VROYLQJ� SUREOHPV� RQ� KDFNHU� UDQN�
IRU�DJHV��WKHQ�\RXǶUH�LQ�WKH�ULJKW�VSRW�� 

,� QHYHU� UHDOO\� KDG� D� WKLQJ� IRU�ZULWLQJ� SURJUDPV� DQG�
EXLOGLQJ�DSSOLFDWLRQV��$QG�ZKLOH�DOO�RI�P\�FROOHDJXHV�
ZHUH� RII� FRGLQJ� DQG� WUDLQLQJ� PDFKLQH� OHDUQLQJ�����
PRGHOV� �ZKLFK� ,� VWLOO� GRQǶW� XQGHUVWDQG� ZK\��� ,� ZDV�
VLWWLQJ�WKHUH�LQ�WKH�FRUQHU�RI�WKH�FODVVURRP�WKLQNLQJ�
ZKDW� WR� GR� ZLWK� P\� OLIH� EHVLGHV� � ELUL\DQL�� 7KDWǶV�
ZKHQ� ,� FDPH� DFURVV� F\EHUVHFXULW\�� (YHU� VLQFH�����
FKLOGKRRG�� +DFNHUV� IDVFLQDWHG� PH�� 6R� ,� GHFLGHG� WR��
EHFRPH�RQH��(WKLFDOO\��1RW�WKH�JX\�EHKLQG�EDUV� 

:KLOH�RWKHUV�FRGH�DQG�EXLOG�WKLQJV�WKDW�ZRUN��,�EUHDN�
WKH�YHU\�VDPH�WKLQJV�WKDW�ZRUN�DQG�SURYH�WKDW�WKH\�
GRQǶW� ZRUN�� ,ǶYH� LVRODWHG� PDOZDUH� VDPSOHV� ZLWKLQ����
YLUWXDO� PDFKLQHV� DQG� ZDWFKHG� WKHP� GR� WKHLU� GLUW\�
ZRUN�ZKLOH�,�FDUHIXOO\�REVHUYH�WKHP�WR�ȦQG�DQ\�ZD\�
WR� UHYHUVH� HQJLQHHU� WKHP�� 7KDWǶV� WKH� FKDOOHQJH� LQ�����
VHFXULW\�� <RX� PXVW� KDYH� WKH� FRXUDJH� WR� WUHDG� WKH�
URDG� OHVV� WUDYHOOHG� E\� �JHW� WKDW� 5REHUW� )URVW����������
UHIHUHQFH"�1R"�� 

6R� KRZ� GR� \RX� SDYH� \RXU� ZD\� LQWR� VHFXULW\"� ,WǶV��
VLPSOH�� 7KH� FRUH� FRQFHSWV� RI� F\EHUVHFXULW\� DUH�����
1HWZRUNV� �7KDW� SDSHU� IURP� ZKLFK� DOO� \RX� SUREDEO\�
UHPHPEHU� LV� WKH� 26,� QHWZRUN� PRGHO��� 2SHUDWLQJ���
V\VWHPV�DQG� D� OLWWOH�ELW�RI�EDVLF�&RPSXWHU� �*((.��
VNLOOV� 

&<%(56(&85,7< 
:K\�\RX�VKRXOG�FRQVLGHU�LW 



ϳϬ 

 

7KH�SUHGLFWHG�JOREDO�VKRUWIDOO�IRU�F\EHUVHFXULW\�MREV�
E\� ����� LV� D� ZKRSSLQJ� ���� PLOOLRQ� �DFFRUGLQJ� WR��������������
&\EHUVHFXULW\�9HQWXUHV���&OHDUO\��WKH�LQGXVWU\�KDV�D�
PDVVLYH� SUREOHP� UHJDUGLQJ� VXSSO\� DQG� GHPDQG�� 6R�
ZLOO� \RX� WDNH� XS� WKH� FDOO� IRU� KDFNLQJ� DQG� EHFRPH�
RQH� RI� � ,QGLDǶV� JUHDWHVW� HWKLFDO� KDFNHUV"� 2U� VLW����
EHKLQG� D� GHVN� DQG� FRGH� \RXU� ZD\� WR� WKH� JUDYH"�
<RXU�FDOO� 
 

 
 

-�5,<$=�$+0(' 
,9�<($5 



ϳϭ 

 

7KH� $QJHO+DFN� *OREDO� +DFNDWKRQ� LV� D� VHULHV� RI���������
LQoSHUVRQ�HYHQWV�DFURVV�YDULRXV�FLWLHV�DQG�HQGV�ZLWK�
D�JOREDO�YLUWXDO�KDFNDWKRQ�ZKHUH�WHDPV�IURP�DOO�RYHU�
WKH�ZRUOG�FDQ��VXEPLW�WKHLU�SURMHFWV�DQG�SDUWLFLSDWH�  
7KLV� ZDV� WKH� ȦUVW� HGLWLRQ� RI� WKH� *OREDO� 9LUWXDO�
+DFNDWKRQ�DQG�WKHUH�ZHUH���PDLQ�FKDOOHQJHV�DW�WKH�
HYHQW�� 7KH� $QJHO+DFN� SUL]H�� WKH� $:6� &KDOOHQJH� DQG�
WKH� ,%0� &KDOOHQJH�� :H� IRFXVHG� RQ� WKH� $QJHO+DFN�
SUL]H�DQG�WKH�$:6�&KDOOHQJH�  
7KH�HYHQW�UDQ�IRU�D�PRQWK�DQG�ZH�KDG�WR�KDQG�LQ�RXU��
VXEPLVVLRQV� RQ� -XO\� �VW�� 7KH� HYHQW� KDG� ZHELQDUV�
WHDFKLQJ� XV� KRZ� WR� SLWFK� RXU� SURGXFW� DQG� VXFK�� ,Q�
WKLV� GXUDWLRQ� ZH� EXLOW� DQ� DSS� WKDW� XVHV� D� QRYHO������
ODEHOOLQJ�V\VWHP�WR�GHWHFW�SLOOV� IURP�SLOO�ERWWOHV�DQG�
UHPLQGV� YLVXDOO\� LPSDLUHG� DQG� ROG� SDWLHQWV� WR� KDYH�
WKHLU� PHGLFLQHV� DW� WKH� ULJKW� WLPH�� 7KH� DSS� ZDV����
FRQQHFWHG� ZLWK� $OH[D� DQG� ZH� DOVR� LPSOHPHQWHG� D�
IHDWXUH�IRU�WKH�SDWLHQW�WR�YLGHR�FDOO�WKH�GRFWRU�ZKHQ�
QHHGHG��,Q�WKLV�YLGHR�FDOO��ZH�LPSOHPHQWHG�D�IHDWXUH�
ZKHUH� WKH� GRFWRU� JHWV� LQIRUPDWLRQ� DERXW� WKH��������
SDWLHQWǶV�KHDUWEHDW�MXVW�IURP�KLV�KHU�IDFH��UHSOLFDWLQJ�
D�&6$,/�0,7�SDSHU�IRU�WKH�VDPH�� 
7KH� $QJHO+DFN� SUL]H� FRQVLVWHG� RI� �� JUDQG� SUL]H� DQG�
UHJLRQDO� SUL]HV�� WKH� UHJLRQV� EHLQJ�&KLQD�(3$&��0(1$�
UHJLRQ��7KH�$PHULFDV�DQG�WKH�,QGLDQ�6XEFRQWLQHQW�  
:H�DUH�SURXG�WR�VD\�WKDW�ZH�ZHUH�SODFHG�ȦUVW�LQ�WKH�
,QGLDQ�6XEFRQWLQHQW�  
:H�ZHUH�DOVR�DEOH�WR�EDJ�WKH�5XQQHU�8S� SRVLWLRQ�DQG�
WKH� $:6� *OREDO� &KDOOHQJH� DV� ZH� EXLOW� DQ� DSS� WKDW�
ZDV� HQG� WR� HQG� � FRQQHFWHG�ZLWK�$PD]RQ�$OH[D�DQG�
XVHG�YDULRXV�RWKHU�$PD]RQ� VHUYLFHV��$V� SDUW� RI� WKLV�
DZDUG��ZH� UHFHLYHG� ������$:6� FUHGLW� DQG� �� /LPLWHG�
(GLWLRQ�0HFKDQLFDO�.H\ERDUGV�IURP�$:6� 

$QJHO+DFN�*OREDO� 
9LUWXDO�+DFNDWKRQ 



ϳϮ 

 

2XU�WHDP�RI���FRPSULVLQJ�RI�VWXGHQWV�IURP�,7�DQG�
&6(� GHSDUWPHQWV� DOVR� UHFHLYHG� DQ� LQYLWH� WR� MRLQ�
WKH� +DFNFHOHUDWRU� SURJUDP�� ZKHUH� ZH� ZLOO� EH�����
UHFHLYLQJ�����PHQWRUVKLS�IURP�6LOLFRQ�9DOOH\�*XUXV�
DQG�RWKHU�EXVLQHVVPHQ��WR�WDNH�RXU�SURMHFW�WR�WKH�
QH[W�OHYHO�DQG�SRVVLEO\�LQWR�LPSOHPHQWDWLRQ�� 

-�65,1$7+�9 
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:H� PLJKW� DOO� NQRZ� ZHOO� WKDW�� WKH� PDLQ� DLP� RI��������
$UWLȦFLDO� ,QWHOOLJHQFH� LV� WR� HPXODWH� WKH� IXQFWLRQLQJ�
RI� WKH� KXPDQ� EUDLQ�� 7KH� $,� PRGHO� UHFHLYHV� LQSXWV�
WKURXJK�LWV�YDULRXV�VHQVRUV�ZKLFK�LV�DQDORJRXV�WR�RXU�
EUDLQ� UHFHLYLQJ� LQSXW� WKURXJK� ȦYH� ERGLO\� VHQVHV��
7KHQ��WKH�$,�PRGHO�PDNHV�D�GHFLVLRQ�DFFRUGLQJO\��%XW��
WKLV�LV�ZKHUH�LW�GLIIHUV�IURP�WKH�KXPDQ�EUDLQ� 
 
:H�KXPDQV�KDYH�DQRWKHU�IDFWRU�WKDW�ZHLJKV��RQ�RXU�
GHFLVLRQ� PDNLQJ� ZKLFK� LV� RXU� LQKHUHQW� LQWHOOLJHQFH�
ORJLFDO� GHGXFWLRQ� ZKLFK� ZH� FDOO� FRPPRQ� VHQVH� LQ�
OD\PDQ� WHUPV�� )RU� H[DPSOH�� LI� \RX� VD\� 
D� EDW� DWH� D�
ȧ\
��LW�LV�FRPPRQ�VHQVH�WR�DVVXPH�WKDW�WKH�EDW�LV�DQ�
DQLPDO��%XW�VRPHWKLQJ�ZKLFK�LV�VR�HDV\�IRU�XV�PLJKW�
QRW�EH�VR�HDV\� IRU� WKH�$,�PRGHO�� 7KH� � VRIWZDUH�DOVR�
FRQVLGHUV� WKH�SRVVLELOLWLHV� WKDW� WKH�EDW�PLJKW� � UHIHU�
WR�WKH�LQDQLPDWH�FOXE��ZKLFK�LV�QRW�OLNHO\������$QRWKHU�
DVSHFW� RI� FRPPRQ� VHQVH�ZRXOG� EH� � � � � � � � � � � XQGHU�
VWDQGLQJ� UHIHUHQFHV� RU� KLQWV�� *RRJOH� 7UDQVODWH� PD\�
QRW� XQGHUVWDQG� WKH� FRQWH[W� RI� RXU� VHQWHQFH� ZKLFK�
ZRXOGQ
W�EH�D�SUREOHP�IRU�D�KXPDQ�WUDQVODWRU� 
 
7KXV��PDQ\�VWXGLHV�DUH�EHLQJ�FDUULHG�RXW�WR�LPSURYH�
WKH�SHUFHSWLYHQHVV�RU�&RPPRQ�VHQVH�TXRWLHQW�RI�WKH�
$,�PRGHO��%XW� LW� LVQ
W�WKDW�HDV\�WR�JDWKHU�VXFK�KXJH�
GDWD� HVSHFLDOO\� WKH� RQH� ZKLFK� LV� QRW� PHQWLRQHG�����
H[SOLFLWO\� EXW� LV� JDWKHUHG� IURP� DVVXPSWLRQV� DQG����
GHGXFWLRQV�� 
'U�� 'RXJODV� /HQDW� IURP� 6WDQIRUG� XQLYHUVLW\� KDV������
HPSOR\HG� LPPHQVH�PDQSRZHU� DQG� WLPH� WR� FUHDWH� D�
NQRZOHGJH�EDVH�FDOOHG�&\F��7KLV�EDVH�FRQWDLQV�DOO�WKH�
LPSOLFLW� DVVXPSWLRQV� RQ� KRZ� WKH� ZRUOG� ZRUNV� DQG�
FDQ�EH�XVHG� LQ�DQ\�$,�PRGHO�WR�SURYLGH� ORJLFDO�VNLOOV�
WR�WKH�$,�EUDLQ��$OVR��D�WHDP�RI�UHVHDUFKHUV�IURP�0,7�
KDYH� FRPH� XS� ZLWK� D� NQRZOHGJH� EDVH� FDOOHG��������
&RQFHSW1HW�ZKLFK�XVHV�WKH�FRQFHSWV�RI�JUDSK�WKHRU\�
WR�H[SUHVV�WKH�UHODWLRQV�LQ�WKH�VHQWHQFH���'R�UHIHU�WR�
WKH� OLQN� DW� WKH� HQG� RI� WKH� DUWLFOH� IRU� PRUH���������������
LQIRUPDWLRQ�� 

&RPPRQ�6HQVH� 
,Q�$, 
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7KH�EDVLF�VWHS�EHLQJ�WDNHQ�LQ�WKLV�ȦHOG�LV�WR�LGHQWLI\�
WKH� UHODWLRQVKLSV� EHWZHHQ� WKH� REMHFWV� LQ� VHQWHQFHV�
DV� 
,V-$
�� 
+DV-$
� RU� RQH� DPRQJ� WKH� ��� ODQJXDJH����������
LQGHSHQGHQW�UHODWLRQV� 
 
&RPPRQ�6HQVH�UHDVRQLQJ�ZLOO�EH�RI�D�JUHDW�YDOXH� LQ�
6PDUW�6\VWHPV��VXFK�KDV�6PDUW�+RPHV��:LWK�WKH�XVH�
RI�VXFK�DGYDQFHG�$,��PRUH�OLYHOLHU�LQWHUDFWLRQV�FDQ�EH�
FDUULHG�RXW��&65�PD\�DOVR�EH�RI�KHOS�IRU�WKH�GLVDEOHG�
ZKR� QHHG� D� SHUVRQDO� DVVLVWDQW� LQ� WKHLU� GD\� WR� GD\�
MREV�� 
 
&65� LQ� $,� LV� DOVR� EHQHȦFLDO� IRU� D� VRFLDO� FDXVH� DV� LW�
KHOSV� LGHQWLI\� FDVHV� RI� EXOO\LQJ� RQ� VRFLDO� PHGLD������
8QGHUVWDQGLQJ� WKH� LPSOLFDWLRQ� RI� QRUPDO� VHQWHQFHV�
RQ� � GLIIHUHQW� VHFWLRQV� RI� WKH� VRFLHW\� PD\� KHOS� WKH�
VRIWZDUH� LGHQWLI\� FDVHV� RI� KDUDVVPHQW�ZLWK� JUHDWHU�
SUHFLVLRQ�� 
 
&RPPRQ�VHQVH�LQ�$,�UHGXFHV�WKH�GLIIHUHQFHV�EHWZHHQ�
KXPDQ� DQG� PDFKLQH� DQG� JLYHV� DQ� HQKDQFHG���������
SHUVRQDOLVHG� H[SHULHQFH� DQG� D� UHODWLYHO\� 
KXPDQ
�
FRPSDQLRQ�WR�LQWHUDFW�ZLWK�� 
 
KWWSV���ZZZ�\RXWXEH�FRP�ZDWFK"Y �ZBHN%��RK8� 
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,W�LV�GLIȦFXOW�WR�ȦQG�RQH�SDUWLFXODU�WKLQJ�WKDW�ELQGV�DQ�
HQWLUH� GHFDGH� WRJHWKHU� EXW� IUHW� QRW� DV� ZH� KDYH� D����
VLQJOH�DUWHIDFW�FDOOHG�VPDUWSKRQH�WKDW�ELQGV�XV��8QWLO�
����V�� FHOO� SKRQHV� ZHUH� MXVW� XVHG� WR� PDNH� FDOOV� DQG�
VHQG� WH[WV�� ,W� ZDV� RQO\� DIWHU� LQWHUQHW� JDLQHG����������
PRPHQWXP�WKDW�SKRQH�EHFDPH�D�GLJLWDO�WUXFN� ORDGHG�
ZLWK�GLIIHUHQW�DSSV��*RQH�RU�DOPRVW�JRQH�DUH�SK\VLFDO�
WKLQJV� OLNH� FDPHUDV�� WRUFK�� DODUP� FORFN� DQG� PXVLF�
SOD\HUV��2XU�VPDUWSKRQHV�DUH�ȦOOHG�ZLWK�DOO�RI�WKDW�DQG�
PXFK�PRUH��:H�FDQ�HDVLO\�EX\�WKLQJV�RQOLQH��QDYLJDWH�
RXU� ZD\�� EXLOG� FRQQHFWLRQV�� OHDUQ� RQOLQH�� FUHDWH������
FRQWHQW�� WUDFN� RXU� SK\VLFDO� DFWLYLWLHV�� FDORULHV��������
FRQVXPHG� DQG� ZKDW� QRW�� ,W� LV� WKHQ� QR� VXUSULVH� WKDW�
WKH� DYHUDJH� QXPEHU� RI� GD\V� LQ� D� \HDU� WKDW� ,QGLDQV�
VSHQG�RQ�WKHLU�SKRQHV�LV����GD\V��,Q�WKLV�FRXQWU\�ZKHQ�
PRVW� SHRSOH� FDQ
W� DIIRUG� FDPHUDV� DQG� YLGHR� SOD\HUV��
PRELOHV� KDYH� EURXJKW� DQRWKHU� NLQG� RI� PRELOLW\�������
(YHU\WKLQJ� RXU� VPDUWSKRQHV�KDYH� WRXFKHG�� WKH\�KDYH�
FKDQJHG�� 2QH� FDQQRW� IRUJHW� DOO� WKH� JLIV� DQG� PHPHV�
WKDW�LQYROYHV�DQRWKHU�W\SH�RI�FUHDWLYLW\��/LNH�WKH\�VD\��
HYHU\WKLQJ� FRPHV� ZLWK� D� SULFH� �� WKHUH� DUH� VRPH���
GRZQVLGHV� WR� WKLV� PRGHO�� :KLOH� VRFLDO� PHGLD� KDV����
FRQQHFWHG� XV�� LW� KDV� JLYHQ� ULVH� WR� IDNH� QHZV�����������
PLVLQIRUPDWLRQ� DQG� KDV� H[SRQHQWLDOO\� ERRVWHG� WKH���������
FDSDFLW\�WR�SURWHVW��*RYHUQPHQWV���LQFOXGLQJ�RXU�RZQ���
QRZ� XVHV� LQWHUQHW� EODFNRXWV� WR� UHSUHVV� GLVFRQWHQW���
.RGDN��WKH�SKRWR�FRPSDQ\�ZKLFK� LQYHQWHG�WKH�GLJLWDO�
FDPHUD��RQFH�HPSOR\HG���������SHRSOH�EXW�VKXW�GRZQ�
LQ� ����� DV� WHFKQRORJ\� GLVSODFHG� KXPDQ� ODERXU�� 7KH�
VPDUWSKRQH� KDV� EURXJKW� EUHDNQHFN� WUDQVIRUPDWLRQ�
EXW�KDV�VXEWO\�FUHSW�XSRQ�XV��1HZ�PDUYHOV�KDYH�EHHQ�
UDSLGO\�DEVRUEHG�DQG�QHZ�DQ[LHWLHV�DUH�EHLQJ�JUDSSOHG�
ZLWK�� 7R� ORRN� EDFN� DW� WKLV� GHFDGH� LV� WR� UHDOL]H� KRZ�
PXFK�LW�KDV�VKDSHG�RXU�VRFLHWLHV�DQG�SV\FKHV���,W�LV�QR�
ORQJHU� DERXW� HXSKRULD� RU� EDFNODVK� -� LW� LV� WLPH� WR������
DFFHSW�WKDW�ZH�KDYH�LQFRUSRUDWHG�WKLV�WHFKQRORJ\�LQWR�
RXU�OLYHV�� 

7KH�6PDUW�'HFDGH 
����-���� 
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)RRWEDOO�QHYHU�FHDVHV�WR�VXUSULVH�XV��7KH�EHDXWLIXO�JDPH�� LV�
QRW� MXVW� DQ\� DQRWKHU� EDOO� JDPH� EXW� LW� WUXO\� LV� D� GLIIHUHQW�
EDOO�JDPH�DOWRJHWKHU��7KH�JDPH�RYHU�WKH�FRXUVH�RI�WLPH�KDV�
QHYHU�IDLOHG�WR�ȧXPPR[�XV�ZLWK�LWV��XQSUHGLFWDELOLW\���DIWHU�
DOO�WKH�RQH�WKLQJ�WKDW�LV�SUHGLFWDEOH�DERXW�WKLV�JDPH�LV�LWV�
XQSUHGLFWDELOLW\� �� 3HRSOH� VD\� WKDW� VRPH� UHVXOWV� ZHUH� MXVW�
IRUWXLWRXV�UDWKHU�WKDQ�FDOOLQJ�LW�D�ZHOO�H[HFXWHG�SODQ���ZHOO�
,� OLNH� WR� FDOO� LW� VRUFHU\� EHFDXVH� ZKR� GRHVQǶW� OLNH� D� JRRG�
IDLU\� WDOH� "� 7RGD\� ,� EULQJ� WR� \RX� �� VXFK� PDWFKHV� RI� WKLV�������
GHFDGH� WKDW� DUH� WRR� IDU-IHWFKHG� WR� EH� WUXH� �� \HW� DUH� WKH����
UHDOLW\���3UHGLFWDEO\�XQSUHGLFWDEOH�� 

��� �520$�'(),(6�5($/,7< 

:KHQ�\RX�WKLQN�RI�5RPH���ZKDW�
LV�WKH�ȦUVW�WKLQJ�WKDW�FRPHV�WR�
\RXU� PLQG� "� 7KH� UXLQV� �� WKH��
FRORVVHXP� �WKH� EDG-EORRG�����
EHWZHHQ� 5RPDQV� DQG� *UHHNV� ��
WKH�KLVWRU\���:HOO�ZKDW�LI�,�VDLG�
WKDW�D�*UHHN�KHOSHG�5RPDQV�WR�����
RYHUFRPH� RQH� RI� WKH� ZRUOGǶV�
,PSRVVLEOH�WDVN�"�<RX��ZRXOGQǶW�
EHOLHYH� LW� ULJKW� "� %XW� ZKDW� LI� ,� WROG� \RX� LW� LV� YHU\� PXFK���
SRVVLEOH�DQG� LQ� IDFW�KDSSHQHG�RQFH� ��QRW�D� ORQJ�EDFN�DJR��
MXVW� D� FRXSOH� RI� \HDUV� DJR� �� 7KH� VHFRQG� OHJ� RI� &KDPSLRQV�
/HDJXH� JDPH� EHWZHHQ� $6� 5RPD� DQG� %DUFHORQD � DW� WKH����
6WDGLR� 2O\PSLFR� ZDV� D� SURRI� RI� � HYHU\WKLQJ� WKDW� ,� KDYH��
VSRNHQ� WLOO� QRZ�� 5RPD� URVH� IURP� WKHLU� UXLQV� LQ� D� KLVWRULF�
QLJKW� DV� WKH\� DFKLHYHG� WKH� XQWKLQNDEOH� E\� GHIHDWLQJ������
%DUFHORQD� �-�� �� 3HWHU� 'UXU\� SURYLGHV� PRUH� WKDQ� HQRXJK����
HYLGHQFH� ZKHQ� KH� VD\V� Ǹ,WǶV� WKH� *UHHN� JRG� LQ� 5RPHǹ� WR���
VXJJHVW� ZKDW� XQIXUOHG� LQ� IURQW� RI� RXU� H\HV� ZDV� QRWKLQJ�
VKRUW�RI�D�RQFH�LQ�DQ�DHRQ�HYHQW���5RPD�KDG�GHȦHG�DOO�WKH�
SODXVLEOH� RXWFRPHV� RI� WKH� JDPH� DQG� ZHQW� RQ� WR� ZULWH� D�
VFULSW� RI� WKHLU� RZQ�DQG� WKHUH�ZDV�QRWKLQJ� WKDW�%DUFHORQD�
RU� HYHQ� 0HVVL� KLPVHOI� FRXOG� KDYH� GRQH� DERXW� LW� �� 7KH�����������������������
 IRRWEDOOLQJ�MXJJHUQDXWV�ZHUH�OHIW�GHIHDWHG�E\�WKH�VRQ�RI�
 /(21,'$6�DQG�WKH�GHVFHQGDQWV�RI�7+(�*5($7�$8*86786��
 4XLWH�D��VWRU\�LVQǶW�LW� 
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������� �7UHQW�$OH[DQGHU�$UQROG�WR�7UHQW�$VVLGXRXV�$UQROG 

��%DUFHORQD� FDQǶW� EH� GHIHDWHG� ZLWK� /HR� 0HVVL� SOD\LQJ� IRU�
WKHP � EXW� ǵ$QȦHOG� FDQ� PDNH� PLUDFOHV� KDSSHQǶ� �� 7KLV� LV���
FHUWDLQO\� QRW� DQ� RYHUVWDWHPHQW� DQG� DQ\RQH� ZKR� EHOLHYHV�
LW��LV�QRWKLQJ�OHVV�WKDQ�D�SDVVLYH�YLHZHU�RI�WKH�JDPH��:KHQ���
$QȦHOG� VLQJV� ǵ<RXǶOO� QHYHU�ZDON� DORQHǶ� LQ� LWV� IXOO� WLOW� �� \RX�
EHWWHU� SXW� DVLGH� HYHQ� WKH� WLQLHVW� ELW� RI� FRPSODFHQF\� WKDW�
\RX�FDUU\�DQG�WDNH�WKHP�VHULRXVO\�EHFDXVH�WKH\�VXUHO\�FDQ�
ZUHDN� KDYRF� DW� WKH���������
$QȦHOG� �� 2QFH� /LYHUSRRO�
JHWV�VWDUWHG�WKHQ�WKHUH�LV�
QR� VWRSSLQJ� WKHP� DW� WKH�������
$QȦHOG��/LYHUSRRO�ZHUH�XS�
DJDLQVW� D� VWDUW� VWXGGHG��
%DUFHORQD� DQG� WKH\� ZHUH�
FHUWDLQO\� ZLWKRXW� WKHLU�
VWDU� PDQ� 0RKDPPHG���
6DODK� ZKR� FRXOG� GD]]OH�
KLV� ZD\� WKURXJK� DQ\����
GHIHQFH� DQG� VFRUH� D� JRDO�
RU�WZR�IRU�\RX� ��%XW�RQO\�
WKH�JRG�FRXOG�WHOO�LI�WKDW�ZDV�IRU�WKH�EHWWHU�VDNH�RI��/LYHU�
SRRO�RU�QRW���&HUWDLQO\�LW�ZDV�QRW�JRLQJ�WR�EH�D�ZDON�RQ�WKH�
FDNH� IRU�HLWKHU�RI� WKH�WHDPV�DV� WKHUH�ZDV�RQH�WHDP�ZLWK�
QRWKLQJ� WR� ORVH� DQG� WKH�RWKHU�KDG� WKHLU� SULGH�DQG� UHVSHFW�
RQ� WKH� OLQH� �� /LYHUSRRO�ZHUH� FRPPDQGLQJ� WKH� SDFH� RI� WKH�
JDPH� IURP� WKH� YHU\� EHJLQQLQJ� RI� LW� DQG� HQWHUHG� WKH� KDOI�
WLPH�ZLWK�D�VOHQGHU�RQH�JRDO�OHDG�LQ�WKH�PDWFK��7KH�VXSHU-
VXE�*LQL� VFRUHV� �� EHDXWLHV� EHIRUH� 7UHQW� DQG�2ULJL� FRPELQH�
IRU�ZKDW�FRXOG�DUJXDEO\�EH�WKH�EHVW�JRDO�IURP�D�FRUQHU�NLFN�
HYHU�7KH�ȧRZLQJ�HPRWLRQV�RI�WKH�VXSSRUWHUV�DQG�WKH�GHVLUH�
RI�.ORSSǶV�PHQ�WR�SURYH�D�SRLQW���DOO�LQ�WKH�$QȦHOG�FUXFLEOH�
JDYH�ELUWK�WR�RQH�RI�WKH�PRVW�KLVWRULF�QLJKWV�LQ�WKH�KLVWRU\�
RI�IRRWEDOO� 

�� $JXHURRRRRRRRRRRRRRRRRRRRRR 

,I�WKHUH�ZDV�RQH�PDWFK�WKDW�LI�\RX�DVNHG�PH�ZRXOG�EH� ���
D�EHȦWWLQJ�H[DPSOH�WR�WKH�SKUDVH�Ǹ%HIRUH�D�SHULRG�RI� ����
HFVWDV\� LI� LW� LV� WR� FRPH � �WKHQ� WKHUH�PXVW� EH� D� SHULRG� RI��
DJRQ\ǹ� �� WKHQ� LW�ZRXOG�EH�WKH�0DQ�&LW\�YV� �435�PDWFK�RI�
����������� 435�ZHUH� ���PHQ� GRZQ�� ,W�ZDV� D� JDPH� DQG� D���
WLWOH�0DQ�&LW\ǶV�WR�ORVH���0DQ�8WG�VFRUHG�WKHLU�JRDO�DJDLQVW�
6XQGHUODQG�DQG�ZHUH�FRPIRUWDEO\� OHDGLQJ�WKHLU�JDPH���7KH���
WHDPV�ZHUH�WLHG�RQ�SRLQWV�DQG�FLW\�OHG�RQ�JRDO� GLIIHUHQFH�� 
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����&LW\�VWDUWHG�ORRNLQJ�VORSS\�DQG�JDYH�DZD\�WKH�EDOO�D�IHZ�
WLPHV� DQG� WKHQ� FDPH� WKH� PRPHQW� RI� UHFNRQLQJ� �� 435�
VFRUHG� D� JRDO� DQG� OHG� FLW\� E\� �-�� �� 7KH� SOD\� HQWHUHG� WKH����
H[WUD� WLPH� RU� ǵ7KH� )HUJLH�
WLPHǶ�DQG�435�FRQFHGHG�D�
FRUQHU���,W�ZDV�D�WRZHULQJ�
KHDGHU� IURP� (GLQ� ']HNR�
DQG�WKH�EDOO�ȦQGV�WKH�EDFN�
RI�WKH�QHW� ��'HHS� LQWR�WKH�
H[WUD� WLPH� 0DQ� FLW\� JDLQ����
SRVVHVVLRQ� DQG� WKH� EDOO�
FRPHV� WR� $JXHUR� ZKR�
WKHQ�SDVVHV� LW� WR�%DORWHOOL�
DQG�PDNHV�D� IRUZDUG�UXQ�WR�WKH� ULJKW� LPPHGLDWHO\� ��+H� LV���
SUHVVXUHG�E\�435�SOD\HUV�ZKR�DOPRVW�IDOOV�GRZQ�EXW�PDNHV�
DQ�DFFXUDWH�SDVV� WR�$JXHUR�RQ� WKH� ULJKW� VLGH�ZKLFK� WDNHV�
WKH�EDOO�DZD\�IURP�DOO�WKH�435�GHIHQGHUV�H[FHSW�IRU�RQH���,Q�
SXUVXLW� WR� WU\�DQG� VWRS�$JXHUR� IURP� UHDFKLQJ� WKH�EDOO� WKH�
GHIHQGHU� WULHG� VOLGH� WDFNOLQJ� KLP�� EXW� $JXHUR� DYRLGV� WKH�
WDFNOH� DQG� SXOOV� EDFN� KLV� ULJKW� IRRW� �� JHQHUDWHV� DOO� WKH��
SRZHU� KH� FRXOG� DQG� UHOHDVHV� LW� RQ� EDOO�ZKLFK� WKHQ� VL]]OHV�
SDVW� WKH� NHHSHU� LQWR� WKH� EDFN� RI� WKH� QHW� �� 0DUWLQ� 7\OHU�
VFUHDPV� ZLWK� HYHU\� RXQFH� RI� YRLFH� OHIW� LQ� KLV� WKURDW� ��
Ǹ$JXHURRRRRRRRRRRRRRRRǹ���0DQ�&LW\�ZLQ�WKHLU�ȦUVW��WURSK\�
DIWHU����\HDUV�RI�ZDLW�DQG�ZKDW�D�ZD\�WR�EULQJ�LW� XS� �,W�
ZDV�DOO�LQ�DOO�DQ�XQUHOHDVHG�+ROO\ZRRG�IHDWXUH� ȦOP� LQ� LWV�
RZQ��� 

-�521$.�$*$5:$/ 
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ϴϬ 

 

2I�DOO�WKH�H[RWLF��KRUULEOH��DQG�WRWDOO\�DZHVRPH�ZD\V�WR�GLH�
WKDW�VFLHQFH�ȦFWLRQ�ZULWHUV�KDYH�GUHDPHG�XS��VRPH�RI�WKH�
FRROHVW� LQYROYH�EHLQJ�H[SRVHG�WR�WKH�YDFXXP�RI�VSDFH��2Q�
WKH� SDJH� RU� RQ� WKH� VFUHHQ�� \RXǶYH� VHHQ� LW� GHVFULEHG�����
VRPHZKHUH��$�VSDFHVXLW�OHDNV�RU�D�VKLSǶV�KXOO�EUHDFKHV��DQG�
VXGGHQO\�VRPH�XQZLWWLQJ�DVWURQDXW�LV�IUR]HQ�VROLG�RU�WKHLU�
EORRGǶV�ERLOLQJ�RU�WKH\�MXVW�VWDUW�FRQYXOVLQJ�DQG�VFUHDPLQJ�
XQWLO�WKHLU�KHDG�H[SORGHV��7RWDOO\�IXQ�WR�ZDWFK��EXW�LV�WKDW�
ZKDW�ZRXOG�UHDOO\�KDSSHQ" 

:HOO�� WKHUH� KDYH� LQ� IDFW� EHHQ� SOHQW\� RI� VWXGLHV� DQG� WHVWV�
DQG��\HV��HYHQ�D�IHZ�QHDU-PLVVHV�ZLWK�UHDO-OLIH�DVWURQDXWV�
WR�JLYH�XV�D�VHQVH�RI�ZKDW�ZRXOG�KDSSHQ��$QG�LWǶV�QRW�ZKDW�
\RX�PLJKW�WKLQN� 

)LUVW��\RX�ZRXOGQǶW�H[SORGH��7KLV�ZDV�D�SRSXODU� WKHRU\� IRU�
DZKLOH� EHFDXVH� RXU� ERGLHV� H[HUW� LQWHUQDO� SUHVVXUH� WR���
FRXQWHUDFW� WKH� DWPRVSKHULF� SUHVVXUH� WKDWǶV� H[HUWHG� RQ� XV���
IURP�WKH�RXWVLGH��%XW�LQ�VSDFH��WKLV�SUHVVXUH�ZRXOG�EH�ZHOO�
FRQWDLQHG�E\�\RXU�FRQQHFWLYH�WLVVXH�DQG�\RXU�VNLQ��$V�ORQJ�
DV�WKRVH�WKLQJV�UHPDLQHG�LQWDFW��WKH�UHVW�RI�\RX�ZRXOG�WRR� 

$QRWKHU�VFHQDULR� LV�WKDW�\RXU�EORRG�ZRXOG�ERLO��1RZ�VFL-Ȧ�
ZULWHUV�WKRXJKW�WKLV�XS�EHFDXVH�WKH�ORZHU�WKH�DLU�SUHVVXUH�
JHWV��WKH�ORZHU�D�OLTXLGǶV�ERLOLQJ�SRLQW�LV��6R�LQ�VSDFH��ZKHUH�
WKHUHǶV� QR� SUHVVXUH� DW� DOO��PRVW� OLTXLGV� DV�ZH�NQRZ� WKHP�
ZRXOG� ERLO� LQVWDQWO\�� %XW� LI� \RXU� OLYH� ERG\� ZDV� ȧRDWLQJ�
DURXQG�LQ�VSDFH��\RXU�EORRG��ZRXOG�QRW�ERLO�EHFDXVH��DJDLQ��
LWǶV� SDUW� RI� DQ� HQFORVHG� V\VWHP� LQ� WKLV� FDVH�� \RXU������������
FLUFXODWRU\�V\VWHP�VR�LW�ZRXOGQǶW�EH�GLUHFWO\�H[SRVHG�WR�WKH�
YDFXXP��LW�ZRXOG�EH�VXEMHFWHG�WR�\RXU�ERG\ǶV�VDPH�LQWHUQDO�
SUHVVXUH� 

6R� ZKDW� DERXW� IUHH]LQJ� WR� GHDWK"� $W� ȦUVW� EOXVK�� � WKLV�
PDNHV�VHQVH�EHFDXVH�WKH�XQLYHUVH�LV� OLNH�WKH�FROGHVW�SODFH�
LQ� WKH� XQLYHUVH�� DERXW� ���� .HOYLQ�� RU� -���� GHJUHHV� &HOVLXV��
%XW�LQ�RUGHU�IRU�\RXU�ERG\�WR�ORVH�KHDW��LW�QHHGV�VRPHWKLQJ�
 WR� WUDQVIHU� WKDW� KHDW� WR�� 7KLV� LV� NQRZQ� DV� WKHUPDO��������
 FRQGXFWLRQ��DQG� LQ�D�YDFXXP��WKHUHǶV�QR�DLU�� WKHUHǶV�QR�
 VWXII�DURXQG�\RX��ZKLFK�PHDQV�WKHUHǶV�QRWKLQJ�WR��� 
 DEVRUE�\RXU�ERG\�KHDW��6R�\RX�ZRXOGQǶW�IUHH]H�   
 HLWKHU� 



ϴϭ 

 

���6R��\RX�PLJKW�JHW�FRFN\�DQG�EH�OLNH�Ǹ:LOO�,�GLH�DW�DOO"ǹ�
 :HOO��\HDK�\RX�ZRXOG��<RXǶUH�QRW�6XSHUPDQ� 

��7KH�PRVW�REYLRXV�SUREOHP�\RXǶUH�JRLQJ�WR�KDYH�LI�\RXǶUH�
VXFNHG� RXW� LQWR� VSDFH� LV� WKH� ODFN� RI� R[\JHQ�� 6SDFH� LV� D�
QHDUO\�SHUIHFW�YDFXXP��VR�WKHUHǶV�QRW�PXFK�DLU�WR�EUHDWKH�
LQ�OHW�DORQH�JRRG�ROǶ�R[\JHQ��6R�LI�\RX�ȦQG�\RXUVHOI�DERDUG�
VRPH� VSDFH� FDWDVWURSKH� \RX� VKRXOG�KROG� \RXU� EUHDWK�DQG�
ZDLW� IRU�KHOS� ULJKW"�:URQJ��7KH�R[\JHQ� OHIW� LQ�\RXU� OXQJV�
ZLOO�LPPHGLDWHO\�H[SDQG�DQG�UXSWXUH�\RXU�OXQJV��$OO�RI�WKH�
DLU�ZRXOG�UXVK�RXW�RI�\RXU�ERG\�UHDOO\�IDVW��1R�PDWWHU�KRZ�
WLJKW� \RX� FORVH� DOO� \RXU� RULȦFHV�� \RX�ZRXOGQǶW� EH� DEOH� WR��
UHVLVW� WKH� SXOO� RI� WKH� YDFXXP�� 6R� HYHU\� PROHFXOH� RI� DLU�
ZRXOG�ȧRZ�RXW�RI�\RXU�OXQJV--�DQG�DOVR�RI�\RXU�LQWHVWLQHV��
'LVJXVWLQJ�� ,� NQRZ�� %XW� UHDOO\�� ZKDW� ZHUH� \RX� H[SHFWLQJ��
JRLQJ�RXW�RI�\RXU�VSDFHVKLS�ZLWKRXW�D�VXLW" 

,Q�DQRWKHU���� WR����VHFRQGV��\RX�ZRXOG�EODFN�RXW��7KDWǶV�
WKH�DPRXQW�RI�WLPH�LW�WDNHV�IRU�EORRG�IURP�\RXU�OXQJV�WR�
UHDFK� \RXU� EUDLQ�� VR� ZLWK� QR� DLU� WR� EUHDWKH�� \RXU� EUDLQ�
ZRXOG� VWDUW� VWDUYLQJ� IRU� R[\JHQ�� 7KH� ODFN� RI� SUHVVXUH�
ZRXOG� FDXVH� DOO� WKH� EORRG� YHVVHOV� RQ� WKH� VXUIDFH� RI� \RXU�
ERG\� WR� EUHDN�� HVSHFLDOO\� WKRVH� LQ� \RXU� H\HV�� $QG� DOO� RI�
\RXU�ERG\�ȧXLGV�WKDW�ZHUH�GLUHFWO\�H[SRVHG�WR�VSDFH�ZRXOG�
LQ�IDFW�VWDUW�WR�ERLO� 

7KLV� LV� RQH� RI� WKH� IHZ� WKLQJV� WKDW� ZH� DFWXDOO\� KDYH�������
ȦUVW-KDQG�NQRZOHGJH�RI�EHFDXVH�GXULQJ�D�WHVW�LQ�D�YDFXXP�
FKDPEHU� LQ� D� 6SDFH� )OLJKW� &HQWHU�� D� OHDN\� VSDFHVXLW��������
DFFLGHQWDOO\� H[SRVHG� D� KXPDQ� VXEMHFW� WR� QHDU� -FRPSOHWH�
YDFXXP�� +H� SDVVHG� RXW� LQ� ��� VHFRQGV�� DQG� WKH� FKDPEHU�
ZDV� UH-SUHVVXUL]HG� ��� VHFRQGV� ODWHU�� :KHQ� KH� UHJDLQHG���������
FRQVFLRXVQHVV��KH�VDLG�WKDW�WKH�ODVW�WKLQJ�KH�UHPHPEHUHG�
ZDV�WKH�VDOLYD�RQ�KLV�WRQJXH�EHJLQQLQJ�WR�ERLO��%HFDXVH�RI�
WKH� LQFUHGLEO\� ORZ� SUHVVXUH�� WKH�ZDWHU� LQ� KLV�PRXWK�ZDV�
DEOH�WR�ERLO�DW�ERG\�WHPSHUDWXUH� 

7KH�ODFN�RI�H[WHUQDO�SUHVVXUH�ZRXOG�DOVR�FDXVH�\RX�WR�VWDUW�
VZHOOLQJ�XS�UDSLGO\��,Q�IDFW�\RXǶG�VZHOO�XS�WR�DOPRVW�WZLFH�
\RXU� VL]H�� %XW� EHFDXVH� WKH� KXPDQ� VNLQ� ,V� VR� LQFUHGLEO\��
HODVWLF�� \RX� ZRXOGQǶW� H[SORGH�� ,Q� WKH� HQG� WKRXJK�� DIWHU�
EODFNLQJ� RXW�� \RX� ZRXOG� VLPSO\� VXIIRFDWH� IURP� ODFN� RI����
R[\JHQ�� 6R�� NHHS� DOO� WKLV� LQ� PLQG� EHIRUH� \RXU� QH[W�����������
H[WUD-YHKLFXODU� DFWLYLW\�� DQG� DOZD\V� GRXEOH� FKHFN� \RXU�
JHDU�� 2K�� $QG� LI� \RX�ZHUH� QDNHG--� XK�� ,� GRQǶW� NQRZ�ZK\�
\RX�ZRXOG�EH--EXW�LI�\RX�ZHUH�QDNHG��\RX�ZRXOG�DOVR�JHW�
WKH�ZRUVW� VXQEXUQ� HYHU�� EXW� \RX� SUREDEO\�ZRXOGQǶW�PLQG�
WKDW�PXFK�FRQVLGHULQJ�KRZ�GHDG�\RXǶG�EH� 



ϴϮ 

 

����:KDW� KDSSHQV� RQFH� \RXǶUH� GHDG� WKRXJK"� 'R� \RX�����������
 GLVLQWHJUDWH� LQWR�GXVW�RU�EXVW� LQWR�ȧDPHV�PD\EH"����
 $JDLQ��QR��7KH�UHDOLW\�LV�WKDW�\RX�ZRXOGQǶW�FKDQJH�
 PXFK� IRU� D� ORQJ� ORQJ� ORQJ� WLPH�� 7KH� KDUVK���������
FRQGLWLRQV� RI� VSDFH�ZRXOG� KDYH� NLOOHG� DOO� WKH� KXQJU\�
EDFWHULD�LQ�\RXU�LPPXQH�V\VWHP�WKDW�DUH�MXVW�ZDLWLQJ�
IRU�\RX�WR�GLH�VR�WKDW�WKH\�FDQ�JRUJH�\RX� LQVLGH�RXW��
6R�\RXǶUH�FRUSVH�ZLOO�EH�SUHVHUYHG�LQ�SULVWLQH�FRQGLWLRQ�
IRU�ELOOLRQV�RI�\HDUV��,I�\RX�KDYH�WKH�IRUWXQH�RI�FRPLQJ�
FORVH� WR� D� VWDU�� \RXǶOO� HYHQ� EH� PXPPLȦHG� OLNH� WKH�
FOHYHU�ROG�(J\SWLDQV��6R� LI�\RX�NQRZ�VRPHRQH�ZKR� LV�
UHDOO\�YDLQ��\RX�VKRXOG�UHFRPPHQG�WKH\�GLH�LQ�VSDFH� 
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����IMY�Ê]MXSYÊLQÊ]MXSYB¶t�ÊIX�Ê]MXSYNXBÊÊ
T�Ru�BY}P¢ÖÊ8}§�ÊDYQÊ]MXSYB¶t�Ê:PºÊDXƫ|IÊ
TXƫ{_IB_R�Ê6R�{¢�R¢ØÊ6~L�Ê?¯ TRMXKÊ
]MXSYN��ÊL�}JXR��ÊL�PÊ]MXSYÊ]DX�BR�}ÊIXtB�Ê
6IYBMXBÊBXH~L�BYP¢ØÊ6_I  TOQX�PY}ÊTSYN��Ê<~L�Ê
JYB�|I¢Ê<}²ÊBXz^LX�Ø 

IMYSY�ÊBQ|¢�R 6O©vÊ]DX�B�ä 

6�TXÖ^LX{IYÖ«BX�ÖT��Ö  EXMY}K��7BYNÊ]DX�B�Ê

8}²�Ê^Lv�ÊTStBY�Ê:�R¢Ø �6O©Ê]MXSYÊTƫ{IB�Ê

¬Q^MÊIMYSY�ÊBQ|¢�R¢ØÊBYL� 37�Ê¥�PXz��ÊIX}Ê

«I�Ê«IQY�ÊLXz�NÊM}KƫB�Ê6O©ÊJXy�G}ÊTƫ{IB� 

^M�]BXzGÊDX}²B�Ê:�RKÊ<KÊTOQX�²Ê7�TXRƫÊDYØÊ

D{NQYuB�Ê]IƬT�{¢�RXƫØ 

 MXPTƫM}Ê�|IOLXz�N}ÊBXQ�Ê«I�Ê6^OL�NƫB�   
 TH�B�Ê]D�IÊIGNuB�Ê:�RKØÊ^M´�Ê
 BZStB_ON��Ê6I�BXKÊB�]Ty�B�Ê:�RKÊ<KÊ 6Tƫ 
�PY~L�y��RXƫØ 

 IMYSY�ÊBQ|¢�R :¯¢vÊ]DX�B�ä 

 6zGXÖÊINXƬ~©ÖÊ]OXtB�ÖÊD~LX{IYÊ7BYNÊ]DX�B�  
 8}²�Ê^Lv�ÊTStBY�Ê:�R¢Ø  

 :¯¢Ê]MXSYÊBYL�ÊÛÜ7�Ê¥�PXz���LXODZB�ÊM�²�ÊÊ  
6O©Ê]MXSYN�}ÊBQ~L��Ê:¯TXK¢ØÊLXOI{IY�Ê  
 «BQXNƫÊBXQ{IY´�Ê]G�QYÊ��IX}Ê        
BXQ{IY´�Ê:¯TXK¢Ê<}²Ê�P~L�BYP¢Ø� �  ���
L�}KXR��ÊMOX{IYNƫÊÖÊOXE©{IYƫBR�}Ê           
6Gt�«_PÊM�²�ÊL_G]N�~LX�Ê«BQXNƫÊ  
 T ��vDYÊBz�ÊL�}ÊLQÊ6Gt�«_Pt�Ê          

 :yLyGÊMtB�ÖÊIMYSB{IY�ÊIxD�Ê6_G|ITƫÊ 
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����8�]MXSY_NÊ^LDYKXƫB�Ê<}²ÊGXƫ�D}yÊÒTORSTEN 

TSCHACHER) IX}Ê<¸IYNÊ8�QXMYNÊIMYSƫB�Ê<}²Ê7�ºtÊ

By�_ON����PY~L�y��RXƫØ6I}ÊIXtB�ÊBXOHMXBÊ

JXR_GT�� IMYSY�  :¯¢ÊBQ|¢�R¢Ê<}²Ê

BH�tBY}PXƫB��]MXSYN�N�Ê7�TXRƫB�Ø 

IMYSY�ÊBQ|¢�R DM�BY¯IvÊ]DX�B�� 

6KX_IÖÊ:�H�ÖÊ@M�ÖÊB�NXH�Ê7BYNÊ]DX�B�Ê

8}²� ^Lv�ÊTStBY�Ê:�R¢Ø 

8|IÊ]MXSYÊ^IX}PYNÊBXQ�Ê]IƬNT��_QÊ6¢Ê

IMYSB{IY� _DTÊDMN�ÊLOT�NÊBXQ{IY�Ê8¯|¢Ê8u�Ê

©StB{IY�Ê:�R¢Ê<KÊ�P~L�BYP¢Ø BYL�ÊàÚÚN��ÊL�QTÊ

6OD}ÊM^B|IYOÊL�QT}ÊBXQ{IY� 6TƫÊ_DT�ÊI¸T�NÊ

JY_QN��ÊDM�BY¯I�Ê6I}Ê¬Q�Ê]I}KXy�Ê<u��Ê

LOT�NI}ÊDX}²B� LQÊ:�RKØ� 7KX�Ê«�BXQÊ

^DXSƫBR�}ÊBXQ�ÊÒÊBY«ÊÝÚÚÓÊ «I� _DT�ÊLOT�N¢Ê<}PÊ

TXI«�Ê:z�ØÊ 7KX�Ê8I��ÊDX}²Ê8�_QØ    

IMYSB{IY�Ê_DTÊ DMN�ÊLOT�N¢ÊL�PYNÊ�PY~©B�Ö 

©{IBuB�Ê7N�OtÊ BHtBY�Ê:�RKØÊ7uBYQ{IY��Ê

6�{¢ÊD��BY¯IÊ ]MXSYN�}ÊIXtB^M IMYSY�Ê]L¯�Ê

Lu�ÊTBYtBYP¢Ø 

  7uBYQ�ÖL�^Ox�Ö ^LXƫ{¢BZDYNÊ]MXSYB� BYL�Ê    
ÛàÚÚN��Ê]IXGtB{IY�Ê]IXSY�Ê©OyDYÊÖTH�B�       
M�²�ÊL_G]N�~©Ê7BYNÊBXOHuBRX�ÊIMYSY�Ê    
6�]MXSYBQY}  IXtB�Ê6IYBMXBÊBXH~L�BYP¢ØÊ   
DƫT^IDÊD|_IÊM�²� JX�ÊL��t��Ê7_DN��Ê    
8TƫBR�}Ê7IYtB�ÊMXPYÊMXPYÊ8G�Ê]L�²Ê     
8²IYN��Ê7uBY^QNƫ TD�ÊJX�Ê]D}P¢ØÊ      
<K^TÊ7uBYQ{IY}ÊIXtB�ÊIMYSY�Ê]L¯�ÊLu�Ê
TBYtBYP¢ÊØ  
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7uBYQ{IY} IXtB{IX� IMY�Ê]MXSYÊIYƬ|¢Ê8}²Ê

“IMYuBYQ�”Ê<}PÊ]MXSYÊ:¯TX��Ê6RºÊIXB{_IÊ

=�L�{IY�R¢Ø 

IMY�ÊIK�{¢Ê8Nu��Ê7�P�Ê]BXzG¢ÖÊ:QBY}Ê¬{I 

]MXSYÊ6_IÊJXBƬB�Ê<}PÊTXƫ{_IN��Ê«Q�ÊDY_I~L¢Ê

8SYºØ 

BXQ{IY��Ê=�LÊIMY�ÊI}_KÊINXƫL�{IYtÊ]BX�¶�, 

<K^TÊ8IY�Ê^T�²Ê]MXSY_NÊIYH�~L¢Ê6TDYNM�P¢Ê

ÊØ<�]MXSY�ÊB�^LX�Ê8¯|¢�Ê6I}Ê£�_MÊ]BGXM� 

^L�^TX�Ø 

 

KWWS���ZZZ�VXHGDVLHQ�XQL-KDOOH�GH�6$:$�7VFKDFKHU�SGI 
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'ULYLQJ� LVQǶW� HDV\��� *HWWLQJ� \RXU� OLFHQVH� QHHGV� \RX� WR� JHW�
RXW� RI� \RXU� FKDLU�� JR� RXW� RI� \RXU� KRPH�� DQG� DFWXDOO\� GR�
WKLQJV��/HDUQLQJ�KRZ�WR�GULYH�LVQǶW�D�VLPSOH�IHDW�HLWKHU��%XW�
HYHU\RQH� VWLOO� JRHV� WKURXJK� ZLWK� LW�� DQG� JHWV� EHKLQG� WKH�
ZKHHO� DW� VRPH� SRLQW�� ,W� LV� DW� WKLV� SRLQW� ZKHQ� WKH\� VD\��
Ǹ2ND\��,�QHHG�WR�JHW�P\�OLIH�EDFN�RQ�WUDFN�ǹ�OLNH�WKH\�ZHUH�
ǸRXW�RI�WUDFNǹ�LQLWLDOO\� 

Ǹ7KHUHǶV�3XEOLF�WUDQVSRUW�DW�P\�GRRUVWHS��DQG� LW�FRVWV� OHVV�
WKDQ�5V�����WR�JHW�DQ\ZKHUH�LQ�WKH�FLW\��:K\�OHDUQ�KRZ�WR�
GULYH"ǹ�$�JURZQ-XS�ZRXOG� VD\� LWǶV� YHU\�XQUHOLDEOH�� 7R� WKLV��
,ǶG�VD\�2N�ERRPHU��DQG�GLVDJUHH��&KHQQDL� LV�SHSSHUHG�ZLWK�
FRPIRUWDEOH�PRGHV�RI� WUDQVSRUWDWLRQ��7KH�$PHULFDQ�SXEOLF�
WUDQVSRUWDWLRQ�V\VWHP�LV�XQUHOLDEOH��$QG�LQ�IDFW��LWǶV�JHWWLQJ�
ZRUVH� LQ� VRPH� SODFHV�� %XW� HQRXJK� DERXW� WKDW�� /HWǶV� JHW�
EDFN�WR�RXU�VLGH�RI�WKH�HTXDWRU� 

7KHUHǶV�QR�GRXEW� WKDW�JHWWLQJ�D� OLFHQVH�ZLOO� IUHH�\RX� IURP�
WKH� VKDFNOHV� RI� SXEOLF� WUDQVSRUW�� %XW�� ZLWK� JUHDW��������
KRUVHSRZHU� FRPHV� JUHDW� UHVSRQVLELOLW\�� *HWWLQJ� D� OLFHQVH�
ZLOO�JUDQW�\RX�DFFHVV�WR�PDQ\�QHZ�YHQXHV��<RX�FDQ� OLVWHQ�
WR�PXVLF�\RXǶYH�EHHQ�ZDQWLQJ�WR�KHDU�ZKLOH�GULYLQJ��,�GRQǶW�
HQFRXUDJH�\RX�WR�GR�WKLV���<RX�FDQ�VWD\�RXWVLGH�ODWH��ZLWK�
RXW�ZRUU\LQJ�DERXW�KRZ�\RXǶUH�JRLQJ�WR�JHW�EDFN�KRPH��,WǶV�
FOHDU�QRZ��ULJKW"�<RX�+$9(�WR� EHFRPH� LQGHSHQGHQW�� <RX�
+$9(� WR� OHDUQ� WR� GULYH�� %XW� GR� \RX� UHDOO\� +$9(� WR"�0DQ\�
SHRSOH� OLYH� WKHLU� OLYHV� DW� ��� NPSK�� 'RHV� WKDW� PHDQ� \RX�
VKRXOG�DV�ZHOO"� Ǹ,�ZDQW� WR�ZDON��RU� UXQ�ǹ�6XUH��\RX�GHFLGH�
WKH�SDFH�\RX�ZDQW�WR�PRYH�DW��<RX�JUDE�OLIH�E\�WKH�VWHHULQJ�
ZKHHO� �FOXWFK�� WR� EH� H[DFW��� DQG� DWWDLQ� FRPSOHWH� FRQWURO�
�RFFDVLRQDOO\�FKDQJH�WKH�JHDU��� 

(ORQ� 0XVN� VD\V� WKDW� LI� \RX� QHHG� LQVSLUDWLRQ� WR� GR�������
VRPHWKLQJ��\RX�GRQǶW�GR� LW��$QG� ,�DJUHH��7KH�GULYH�WR�GR� LW�
KDV� WR� FRPH� IURP� ZLWKLQ�� ,� VWDUWHG� OHDUQLQJ� WR� GULYH��������
EHFDXVH� ,�ZDQWHG�PRELOLW\�� ,�ZDQWHG�WR�JHW�KRPH�ZLWKRXW�
ZRUU\LQJ�DERXW�WUDLQ�VFKHGXOHV�DQG�EXV�URXWHV��,WǶV�D�VWHHS�
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