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ViVid 2020 
7KH� �WK� (GLWLRQ� RI� 1DWLRQDO� /HYHO� 3URMHFW� &RPSHWLWLRQ�
9,9,'������ZDV�FRQYHQHG�E\�'U��7��1DJDUDMDQ��3URIHVVRU�	�
+R'�� DQG� FRRUGLQDWHG� E\� 'U�� ,�� -RH� /RXLV� 3DXO�� $63����������
'U�� 6�� 6DVLUHNKD��$63�DQG�0V��5�� 6ZDWKLND��$3�RQ�0DUFK�
����������IRU�WKH�VWXGHQWV�RI�%�(�%�7HFK�0�(�0�7HFK�RI�,7�
&6(� DQG� (&(� IURP� YDULRXV� ,QVWLWXWLRQV� WR� H[SORUH���������
HQKDQFH�DQG�H[KLELW�WKHLU�WDOHQW� 
7KH�HYHQW�ZDV�FRQGXFWHG�RQ�WZR�WUDFNV� 
7UDFN-, 
· ,PDJH 
· 9LGHR 
· 6SHHFK 
· $, 
· 0DFKLQH�/HDUQLQJ 
7UDFN-�,, 
· ,R7 
· 'DWD�$QDO\WLFV 
· :HE 
· $QGURLG 
· %LR�,QIRUPDWLFV 
7UDFN���ZDV�FRQGXFWHG�DW�,7�6HPLQDU�+DOO�DQG�7UDFN-,,�DW�
,7� &RQIHUHQFH� +DOO�� $URXQG� ��� WHDPV� �DSSUR[LPDWHO\� ���
VWXGHQWV�� IURP� YDULRXV� HQJLQHHULQJ� FROOHJHV�ZHUH� FDOOHG�
IRU�RUDO� SUHVHQWDWLRQV�FXP�GHPR�WR�H[SODLQ�DERXW� WKHLU�
SURMHFWV� 
 
3DQHO�0HPEHUV�  
ǽ�'U��$��6KDKLQD��3URI��,7��0U��1LUMKDU�5R\��$,�$UFKLWHFW��7&6�
DQG� 0U�� 5DMNXPDU� *�� 6HQLRU� 'DWD� (QJLQHHU�� &KDUJHEHH�
7HFKQRORJLHV������-�����%DWFK�$OXPQL�RI�,7�'HSDUWPHQW���
DFWHG�DV�WKH�SDQHO�RI�-XULHV�IRU�7UDFN-,�  
ǽ� 'U�� 6��&KLWKUD��'U��1�� %KDODML�� $63�,7��0V��'KDQDODNVKPL�
0��&RJQLWLYH�7HFKQRORJLHV�$UFKLWHFW��7&6�DQG�0U��6QDEDN�
9LQRG� $� -�� 7HFKQLFDO� 0DQDJHU�� &RJQL]DQW� �����-�����
%DWFK� $OXPQL� RI� ,7� 'HSDUWPHQW�� DFWHG� DV� WKH� SDQHO� RI��
-XULHV�IRU�7UDFN-,,�  



ϯ 

 

3UL]H�'LVWULEXWLRQ� 
'U��7��1DJDUDMDQ��3URIHVVRU�	�+R'���GLVWULEXWHG�WKH�FDVK�
DZDUGV�DQG�VKLHOGV�WR�WKH�SUL]H�ZLQQHUV�  
 
:LQQHUV��  
· )LUVW� 3UL]H� -� 7KH� SURMHFW� WLWOHG� Ǹ(QYLURQPHQWDO�

6KLHOGǹ�� SUHVHQWHG� E\� 0RKDPPHG� 6DȦ� DQG� 7KDUXQ�
IURP� 6UL� 9HQNDWHVZDUD� &ROOHJH� RI� (QJLQHHULQJ��
6ULSHUXPEXGXU��&DVK�DZDUG�RI�5V���������-��  

· 6HFRQG� 3UL]H� -� 7KH� SURMHFW� WLWOHG� Ǹ+HDOWK� $VVLVWLYH�
'HYLFH� IRU� 0XOWLSOH� 'LVDEOHG� 3HRSOHǹ�� SUHVHQWHG� E\�
5�9LJQHVKZDU� DQG� 6HQWKLO� .XPDU�-� IURP� 6UL� 6DLUDP�
(QJLQHHULQJ� &ROOHJH�� &KHQQDL� �&DVK� DZDUG� RI���������
5V��������-��  

· 7KLUG� 3UL]H� -� 7KH� SURMHFW� WLWOHG� Ǹ685:$<� -� 8$9�
5RXWH� 	� 5RXWLQH� 3ODQQHUǹ�� SUHVHQWHG� E\���������������
$�1�� 6ULQLYDVD� .ULVKQDQ�� 1DJXODQ� 6� DQG� $�� .LUDQ����
.XPDU� IURP� $PULWD� 9LVKZD� 9LG\DSHHWKDP�����������
&RLPEDWRUH��&DVK�DZDUG�RI�5V��������-�� 



ϰ 

 

HaCK & TaCKle 2.0  
7KH� 'HSDUWPHQW� RI� ,QIRUPDWLRQ� 7HFKQRORJ\� LQ�����������
DVVRFLDWLRQ� ZLWK� ,(((� 6WXGHQW� %UDQFK�� RUJDQL]HG +DFN�
DQG�7DFNOH �����D���-+RXU�+DFNDWKRQ�EHWZHHQ���WK�DQG�
��VW� )HEUXDU\� ����� 7KH� SUREOHP� VWDWHPHQWV� FRQVLVWHG�
RI�ȦYH�GLIIHUHQW�WKHPHV�QDPHO\� 

· (QYLURQPHQW 
· +HDOWKFDUH 
· :RPHQǶV�VDIHW\ 
· $JULFXOWXUH 
· 6RFLDO�ZHOIDUH  
· $�IHZ�LQ�WKH�RSHQ�WUDFN�  

 
'U��7��6UHH�6KDUPLOD��$63��'U��9��7KDQLNDFKDODP��$63�DQG�
0V�� -�� .�� -RVHSKLQH� -XOLQD�� $3�� ZHUH� WKH� IDFXOW\������������
FR-RUGLQDWRUV� ZKR� KHOSHG� PDNLQJ� WKH� HYHQW� D� ELJ����
VXFFHVV� 

7KH� HQWLUH� HYHQW� ZDV� FRQGXFWHG� LQ� WZR� SKDVHV�� 7KH��
UHJLVWUDWLRQ�IRU�SKDVH�,�EHJDQ�RQ���WK�-DQXDU\������DQG�
QHDUO\�����WHDPV�IURP����GLIIHUHQW�FROOHJHV�UHJLVWHUHG��
7KH� SURSRVDOV� VXEPLWWHG� E\� WKRVH� WHDPV� XQGHUZHQW� D�
EOLQG� UHYLHZ� SURFHVV� DQG� DOPRVW� ��� WHDPV� ZHUH�
VKRUWOLVWHG� IRU� SKDVH� ,,�� 7KH� UHJLVWUDWLRQ� IRU� SKDVH� ,,���
EHJDQ� RQ� ��WK� )HEUXDU\� ������ $� WRWDO� RI� ��� WHDPV�������
FRQVLVWLQJ�RI�����VWXGHQWV�IURP�YDULRXV�GLVFLSOLQHV�ZHUH�
ȦQDOL]HG�DQG�DWWHQGHG�WKH�HYHQW� 

 
7KH� KDFNDWKRQ�ZDV� VSOLW� LQWR� WKUHH� VHVVLRQV� DQG� ZDV�
KDQGOHG�E\����H[SHUW�PHPEHUV� IURP�YDULRXV� LQGXVWULHV�
QDPHO\� $MLUD� 6RIW�� 0U�&RRSHU�� +&/�� &76�� )UHVKZRUNV���
6LULXV��7HPHQRV��DQG�&0/�0HGLD�6RIWZDUH�3YW��/WG��ZKR�
WUDLQHG� WKH� WHDPV� SURYLGLQJ� YDOXDEOH� VXJJHVWLRQV� IRU�
LPSURYHPHQW� DQG� HYDOXDWHG� WKH� WHDP
V� SHUIRUPDQFH��
7KH�ȦUVW�VHVVLRQ�ZDV�FRQGXFWHG�IURP��30-��30�RQ���WK�
)HEUXDU\� DQG� VHFRQG� IURP� ��30� WR� �$0� RQ� ��VW��������
)HEUXDU\��7KH�ȦQDO�VHVVLRQ�WRRN�SODFH�EHWZHHQ��$0�WR�
�30�RQ���VW�)HEUXDU\�  



ϱ 

 

7KH� PDLQ� SODWLQXP� VSRQVRU�� $MLUD� 6RIWZDUH� VXSSRUWHG�
LPPHQVHO\� IURP� WLPH� WR� WLPH� LQ� WHUPV� RI� ȦQDQFLDO���
DVVLVWDQFH�� DQG� VSHQW� WKHLU� WLPH� LQ� SURYLGLQJ� YDOXDEOH�
VXJJHVWLRQV�� 0U�� '�� 0DQLNDQGD� 3UDEKX� IURP� $MLUD�����
6RIWZDUH� ZDV� WKH &KLHI� *XHVW� GXULQJ� WKH� 9DOHGLFWRU\�
IXQFWLRQ��2WKHU�VSRQVRUV�LQFOXGH�,(((�&RPSXWHU�6RFLHW\�
DQG�3DUXYWKDP�7HDFKHU�(GXFDWLRQDO�7UXVW�  
  
+DFN�DQG�7DFNOH�����JDYH�WKH�WRS���WHDPV�D�FDVK�SUL]H�
UDQJLQJ�IURP�5V������� �WR�5V��������7KH�SUL]HV�ZHUH�DV�
IROORZV�� 

· %RWK� WKH� ȦUVW� DQG� VHFRQG� WHDP� ZHUH� IURP� 69&(�
DQG� WKH\� ZRUNHG� RQ� JHR� WUDFNLQJ� RI� ZDVWH� DQG������
DWWHQWLRQ�VSDQ�GHWHFWLRQ�DQG�HDUQHG�FDVK�ZRUWK���N�
DQG���N�UHVSHFWLYHO\�  

 
· 7KH� WKLUG� SUL]H� EDJJHG� E\� WKH� WHDP� IURP� %DQQDUL�
$PPDQ�,QVWLWXWH�RI�7HFK�ZRUNHG�RQ�$,�HQDEOHG�KDQG�
ZDVK �PRQLWRULQJ�GHYLFH�IRU�KRVSLWDOV�DQG�JRW���N�DV�
WKH�SUL]H�DPRXQW�  

 
· (DFK� RI� WKH� IRXU� FRQVRODWLRQ� WHDP� ZLQQHUV� JRW�
5V������ HDFK� DQG� ZHUH� IURP� 9DOLDPPDL�� 6UL� 6DLUDP�
DQG�$GKL\DPDDQ�FROOHJH�RI�(QJLQHHULQJ�  



ϲ 

 

661� 3UR&R'H� FRQGXFWHG� D� ZRUNVKRS� RQ� &RPSHWLWLYH�
3URJUDPPLQJ�RQ���QG�)HEUXDU\�������7KH�ZRUNVKRS�ZDV�
FRQGXFWHG� E\� $YLQDVK� %KDUDW� �&XUUHQWO\� ZRUNLQJ� LQ�
$PD]RQ� DQG� 661� $OXPQXV��� 0�� 6�� 9LJQHVK� �&XUUHQWO\�
ZRUNLQJ� LQ�3D\3DO�DQG�661�$OXPQXV���DQG�+HPQDWK�'�
�)LQDO�<HDU�6WXGHQW��,7�'HSDUWPHQW��� 
$� WRWDO� RI � ��� VWXGHQWV� DWWHQGHG� WKH� ZRUNVKRS�� 7KH�
VWXGHQWV� ZHUH� VSOLW� LQWR� WZR� JURXSV� �%HJLQQHU� DQG����
,QWHUPHGLDWH�����GHSHQGLQJ�RQ�WKHLU�SUHYLRXV�H[SHULHQFH�
LQ� � &RPSHWLWLYH� 3URJUDPPLQJ�� ��� VWXGHQWV� DWWHQGHG�
WKH�,QWHUPHGLDWH�6HVVLRQ��ZKLOH�WKH�UHVW�����VWXGHQWV��
DWWHQGHG�WKH�%HJLQQHU�6HVVLRQ�  
 
7KH� PDMRU� WRSLFV� GLVFXVVHG� LQ� %HJLQQHU� 6HVVLRQ� ZHUH�
GHHPHG� HVVHQWLDO� IRU� D� GHEXW� LQ� FRPSHWLWLYH�����������
SURJUDPPLQJ�� 7KH\� LQFOXGHG� LQ-GHSWK� GLVFXVVLRQ� RQ�
7LPH�DQG�6SDFH�&RPSOH[LWLHV�� 3UHȦ[�6XPV�DQG�%LQDU\�
6HDUFK�  
 
7KH� VWXGHQWV� LQ� WKH� ,QWHUPHGLDWH� EDWFK� RI� WKH������
ZRUNVKRS�ZHUH�H[SRVHG�WR�KLJKHU�OHYHO�WRSLFV�UHTXLUHG�
IRU� FRPSHWLWLYH� SURJUDPPLQJ�� 7KH� WRSLFV� LQFOXGHG���
5HFXUVLRQ��'\QDPLF������������ 
3URJUDPPLQJ�DQG�'LJLW�'3� 

PRoCode WoRKSHoP  
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PRoCode CoNTeST #1  

3UR&R'H�� WKH� LQWUD-GHSDUWPHQW� &RGLQJ� &OXE� RI������������
,QIRUPDWLRQ�7HFKQRORJ\�RUJDQL]HG��3UR&R'H�&RQWHVW�����
RQ��WK�$SULO�������,W�ZDV�DQ�2QOLQH�&RGLQJ�&RQWHVW�EDVHG�
RQ� $OJRULWKPV�� 'DWD� 6WUXFWXUHV�� DQG� 3UREOHP� 6ROYLQJ��
7KH�FRQWHVW�ZDV�RSHQ� IRU�ȦUVW�� VHFRQG��DQG� WKLUG-\HDU�
VWXGHQWV�RI�WKH�'HSDUWPHQW�RI�,QIRUPDWLRQ�7HFKQRORJ\��
7KH� FRQWHVW�ZDV� FRQGXFWHG�XQGHU� WKH� WUDGLWLRQDO� ,&3&�

UXOHV�   
 
7KLV� YLUWXDO� FRGLQJ� FRQWHVW� ODVWHG� IRU� D�
VSDQ� RI� WZR� DQG� D� KDOI� KRXUV� IURP� �� WR�
����� SP�RQ� WKH� �WK� RI� $SULO� ������ ,W�ZDV�
KRVWHG� RQ� WKH� RQOLQH� SODWIRUP��&RGH&KHI��
7KH� SDUWLFLSDQWV�ZHUH� JLYHQ� D� WRWDO� RI� ��
SUREOHPV�WR�VROYH�LQ�WKH�JLYHQ�WLPH�VSDQ��
7KH� SUREOHPV� FRYHUHG� D� YDULHW\� RI� WRSLFV�
VXFK� DV� %DVLF� 0DWK� �*&'��� 3UHȦ[� 6XPV��
67/� LQ� &���� %LQDU\� 6HDUFK�� .QXWK� 0RUULV�
3UDWW� 6WULQJ� 0DWFKLQJ� $OJRULWKP� DQG����
'\QDPLF�3URJUDPPLQJ�� 

 
$�WRWDO�RI����VWXGHQWV�SDUWLFLSDWHG�LQ�WKH�YLUWXDO�FRGLQJ�
FRQWHVW��7KH�SDUWLFLSDQWV�LQFOXGHG����VWXGHQWV�IURP�WKH�
ȦUVW� DQG� WKLUG� \HDUV� DQG� DV� PDQ\� DV� ��� SDUWLFLSDQWV�
IURP� WKH� VHFRQG� \HDU� DORQH�� $� JUDQG� WRWDO� RI� ���������
VXEPLVVLRQV� ZHUH� UHFHLYHG� IURP� WKH� VWXGHQWV� IRU�����
HYDOXDWLRQ�  
 
7KH� WRS� WZR� WR� WKUHH�SHUIRUPHUV� IURP�HDFK�\HDU�ZHUH�
GHFODUHG� DV� SUL]H� ZLQQHUV�� -DQDQL�� 5�� 3DGPDYDWKL� DQG�
$NVKD\D�� 9� RXWSHUIRUPHG� WKH� � � FRQWHVWDQWV� RI� WKLUG�
\HDU�� ZKLOH� $NDUYLQ� 5DMD� 3UDMDQ�� +DUULVRQ� 9LMD\� DQG������������
6ULGDUVKDQ�� %� ZHUH� WKH� EHVW� SHUIRUPHUV� DPRQJ� WKH�����
VHFRQG�\HDUV��+DULVDUDQ�DQG�6DQMD\�5DP��6�OHG�WKH�VFRUH�
ERDUG� DPRQJ� WKH� ȦUVW� \HDUV� DQG� ZHUH� DOVR� GHFODUHG�
ZLQQHUV�  
 � 



ϴ 

 

7KLV� FRQWHVW� ZDV� WKH� ȦUVW� RI� LWV� NLQG� FRQGXFWHG� E\������
3UR&R'H� DQG� ZDV� DLPHG� WR� HQJDJH�� PRWLYDWH� DQG�������
FKDOOHQJH� WKH� VWXGHQWV� LQ� WKH� SHULRG� RI� ORFNGRZQ��
,W �JDYH�DQ�RSSRUWXQLW\�WR�WKH�VWXGHQWV�WR�UHYLYH�DQG�
ȦQH�WXQH�WKHLU�SURJUDPPLQJ�VNLOOV� 
 
 



ϵ 

 

oRPHaNage TRiP 

 7KH� Ǹ����� \HDUǹ� EHJDQ� RQ� D� JUHDW� QRWH� IRU� RXU�
EDWFK� ��:H�ZHQW�IRU�RXU�FROOHJH� ,9 � IURP�&KHQQDL�
WR� %DQJDORUH� DQG� &RRUJ� DQG� KDG� �� GD\V� RI����������
XQOLPLWHG� IXQ�� OHDUQW� � D� ORW� DQG� PDGH� PHPRULHV�
ZKLFK�ZH�ZLOO��FKHULVK�RXU�ZKROH�OLIH��,W�ZDV�UHDOO\�
D� 21&(� ,1� $� /,)(7,0(� 75,3��� $PRQJ� DOO� WKH���������
H[FLWHPHQW�DQG�KDSSLQHVV�ZKLFK�ZDV�ȦOOHG�DURXQG�
XV�� ZH� VWLOO� IHOW� VRPHWKLQJ� ZDV PLVVLQJ�� :H��������
UHDOL]HG� WKDW� WKHUH� DUH� SHRSOH� DURXQG� XV� ZKR�
DUHQǶW�SULYLOHJHG�HQRXJK� WR�KDYH�GD\V� OLNH�RXUV� LQ�
WKHLU� OLIH�� $V� ZH� ZDQWHG� WR GR VRPHWKLQJ�� ZH�
SODQQHG� WR� YLVLW� WKH� NLGV� RI� Ǹ.UXSD� 2USKDQDJHǹ���
3DGDSSDL�� RQ� )HE� �QG��� ZLWK� RXU� OHIWRYHU� WRXU����
PRQH\� :H� UHDOO\� ZDQWHG� WR� VKDUH� RXU� KDSSLQHVV�
ZLWK�WKHP�DQG�PDNH�LW�DV�D�XQLTXH�H[SHULHQFH�IRU�
WKH�FKLOGUHQ� 
7KH�GD\� VWDUWHG�YHU\�HDUO\� IRU�XV�DV� WKH� VLWH�ZDV�
��NPV� DZD\� IURP� &KHQQDL�� :H�ZHQW� ZLWK�PL[HG�
HPRWLRQV� DQG� IHHOLQJV� DV� QRQH� RI� XV� ZHUH� FRRNV�
QRU� JDPH� FRQGXFWRUV�� ,Q� IDFW�� PDQ\� RI XV����������
H[SHULHQFHG WKHVH�IRU�WKH�ȦUVW�WLPH��  
7KH� LFH� EUHDNLQJ� VWDUWHG� ZLWK� VRPH� IXQ� JDPHV�
ZLWK� WKH� NLGV� DQG� WKH\� ZHUH� EXEEOLQJ� ZLWK���������
HQHUJ\� �$QG�WKHQ�ZH�KDG�DQ�HQHUJ\�GUDLQLQJ�GDQFH�
VHVVLRQ� ZLWK� WKH� NLGV�� 7KH� KDSSLQHVV� ZH� VDZ� LQ�
WKHLU� H\HV� ZDV� RQH� VXFK� WKLQJ� ZKLFK� QRWKLQJ� LQ�
WKH� ZRUOG� FDQ� EX\� XV�� $QG� ȦQDOO\� ZH� KDG� RXU�������
%,5<$1,��� $QG�� EHOLHYH�PH�� LW�ZDVQǶW� DQ� HDV\� WDVN�
PDNLQJ� %,5<$1,�� %HIRUH� OHDYLQJ� ZH� JDYH� WKHP� D�
IHZ�VPDOO�JLIWV�DV�D�WRNHQ�RI� ORYH�DQG�WKH�MR\�ZH�
VDZ�LQ�WKHLU�IDFHV�NQHZ�QR�ERXQGV�� 



ϭϬ 

 

 :H� OHIW� ZLWK� D� IHHOLQJ� RI KDYLQJ� D� EXQFK� RI�������
EXEEOLQJ� OLWWOH� EURWKHUV� DQG� VLVWHUV�� 7KH� GD\� UHDOO\�
ZHQW�YHU\�ZHOO�DQG�LW�ZDV�D�PHPRUDEOH�H[SHULHQFH�
IRU�DOO�RI�XV��6((,1*�7+(�+$33,1(66�2)�7+26(�.,'6�
*$9(�86�$�&203/(7(�)((/,1*� 
:H�H[SUHVV�RXU�JUDWLWXGH�WR�RXU�+R' ZKR�ZLWKRXW�
DQ\� KHVLWDWLRQ� JDYH� XV� WKH� SHUPLVVLRQ� WR� JR������
IRUZDUG� ZLWK� WKLV� SODQ�� $OVR� ZH� WKDQN� RXU����������
SURIHVVRUV�ZKR�KHOSHG�XV�WKURXJK�WKLV��)LQDOO\��RXU�
VSHFLDO�WKDQNV�WR�'U��6DP�-�3UDEX��3URIHVVRU�RI�0&&�
FROOHJH�� IRU� KLV� DFWLYH� SDUWLFLSDWLRQ� DQG� JXLGDQFH�
WKURXJKRXW�WKH�HYHQW� 
 

-�0LFKDHO�6XJXQD�.XPDU 
,7�$� 
,,�\HDU 



ϭϭ 

 



ϭϮ 

 

,QVWLQFWV��WKH�QDWLRQDO�OHYHO�FXOWXUDO�IHVW�RI�661��ZDV�
KHOG�RQ��WK���WK�DQG��WK�RI�0DUFK�������7KH�WKUHH�GD\�
IHVWLYDO� VDZ� SDUWLFLSDQWV� FRPLQJ� LQ� IURP� YDULRXV�
SDUWV� RI� WKH� VWDWH�� 7KH� WKHPH� IRU� WKLV� \HDU� ZDV��
Ǹ/LJKWV�� &DPHUD�� $FWLRQǹ�� 7KH� HQWLUH� FDPSXV� ZDV����
EHGHFNHG�ZLWK�EHDXWLIXO� GHFRUDWLRQV�DOO� LQ� WKH� VSLULW�
RI� FHOHEUDWLQJ� WKH� H[WUDYDJDQW� ZRUOG� RI� FLQHPD�  

 
7KH�GD\�VWDUWHG�RII�ZLWK�WKH�
LQDXJXUDWLRQ� FHUHPRQ\�� 7KH�
FURZG�ZDV�YHU\�HQWKXVLDVWLF�
DQG� H[FLWHG� ZKHQ� -D\DP��
5DYL� ZDV� DQQRXQFHG� DV� WKH�
FKLHI� JXHVW�� 7KLV� ZDV� WKHQ�
IROORZHG� E\� WKH� UHOHDVH� RI�
WKH� Ǹ6DDUDO� �7DPLO�0DQGUDP��
PDJD]LQHǹ� 

7KH�GD\�KHOG�PDQ\��H[KLODUDWLQJ�HYHQWV�OLNH�&KDUDFWHU�
6KRZGRZQ��6ROR�:HVWHUQ�&RPSHWLWLRQ��$G]DS�HWF��7KH�
661�'HEDWH��3UHOLPV�ZHUH�DOVR�KHOG�RQ�WKH�VDPH�GD\��
7KH� &HOHEULW\� 9DULHW\� 6KRZ� WRRN� SODFH� LQ� WKH� PDLQ�
DXGLWRULXP�ZKLFK� KDG� SHUIRUPHUV� IURP� WKH� <RXWXEH�
&KDQQHO� Ǹ%ODFN� 6KHHSǹ�� 7KH� 661� 3KRWRJUDSK\� &OXE��
RUJDQL]HG� D� ZRUNVKRS� RQ� WKH� LPSRUWDQFH� RI�������
&RPSRVLWLRQ�� 7KH� GD\� HQGHG� RQ� D� KLJK� ZLWK� &KRUHR�
1LJKW� 
 

 
 



ϭϯ 

 

7KH�6HFRQG�GD\�VWDUWHG�ZLWK�RQH�RI�WKH�PRVW�VRXJKW�
DIWHU� HYHQWV�� Ǹ5HHOV� RI� )LUHǹ�� ZKLFK� DVWRXQGHG� WKH��
DXGLHQFH�ZLWK�HDFK�VKRUW�ȦOP�VXEPLVVLRQ��7KH�HYHQW�
ZDV� MXGJHG� E\� ZHOO� NQRZQ� GLUHFWRUV�� 3�6�0LWKUDQ���
$VKZDWK� 0DULPXWKX� DQG� $ELQDQGKDQ� 5DPDQXMDP��
3UDGHHS� 5DQJDQDWKDQ�� 'LUHFWRU� DQG� DOXPQXV� RI� RXU�
FROOHJH��ZDV� WKH� JXHVW� RI� KRQRXU�� 7KLV�ZDV� IROORZHG�
E\�D�YDULHW\�RI�HYHQWV�OLNH�&KDQQHO�6XUȦQJ��3RWSRXUUL��
7UHDVXUH�+XQW�HWF�� 
7KH� GD\� DOVR� KHOG� 'HVLJQ-$-7KRQ�� D� �-KRXU� GHVLJQ�
KDFNDWKRQ�� 7KH� 3KRWRJUDSK\� FOXE� KHOG� LWV� ȧDJVKLS�
HYHQW� Ǹ/(7-� /HW� ([SHUWV� 7DONǹ� IRU� DOO� WKH� SKRWR�������
HQWKXVLDVWV�RXW�WKHUH��7KH�EHVW�SKRWRJUDSKHUV�LQ�WKH�
EXVLQHVV�ZHUH�LQYLWHG�WR�VKDUH�WKHLU�H[SHULHQFHV�ZLWK�
DOO�WKH�DVSLULQJ�SKRWRJUDSKHUV�� 
7KH� GD\� FDPH� WR� D� FORVH� ZLWK� D� KLJK� HQHUJ\����������
SHUIRUPDQFH� IURP� $QGUHD� -HUHPLDK� ZLWK� KHU� EDQG�
Ǹ7KH� -HUHPLDK� 3URMHFWǹ�� 7KH\� JDYH� D� KLJK� RFWDQH������
SHUIRUPDQFH�WKDW�KDG�WKH�FURZG�RQ�WKHLU�IHHW�VLQJLQJ�
DORQJ�WR�HYHU\�VRQJ��$FWRU�6LGGKDUWK�ZDV�DOVR�LQYLWHG�
DV�D�VSHFLDO�JXHVW�IRU�WKH�SHUIRUPDQFH� 

 

 
 
 



ϭϰ 

 

7KH�WKLUG�DQG�ȦQDO�GD\�VWDUWHG�ZLWK�WKH�:RPHQǶV�GD\�
FHOHEUDWLRQ��+LJK�DFFRPSOLVKLQJ�ZRPHQ�IURP�YDULRXV�
ȦHOGV� ZHUH� LQYLWHG� WR� VSHDN� DERXW� WKHLU� MRXUQH\��
$DWKPLND-� DQ� DFWUHVV�� 6KUDY\D� 9DUPD-� D� IDVKLRQ������
GHVLJQHU��$OLVKD�$EGXOODK-�1DWLRQDO� UDFLQJ�FKDPSLRQ��
6KDVKDD�7LUXSDWL�-�6LQJHU�DQG�$LVKZDU\D�.DOSDWK\��-
)RXQGHU� RI� <XYD� $FWLYH� ZHUH� LQYLWHG� GRZQ� WR� WKH����
IHOLFLWDWLRQ�FHUHPRQ\� 
 
7KH�GD\�KHOG�WKH�ȦQDOV�RI�3DWWLPDQGUDP�DQG�WKH�661�
,GRO�� ,W�ZDV� SDFNHG�ZLWK� IXQ� HYHQWV� OLNH� ,3/� %LGGLQJ�
DQG�.ROO\ZRRG�4XL]��7KH�%LNH�VKRZ�WRRN�RXU�EUHDWKV�
DZD\� ZLWK� WKHLU� KHDUW� VWRSSLQJ� VWXQWV� WKDW� ZHUH���
SHUIRUPHG�ȧDZOHVVO\��7KH�HQG�RI�WKH�FXOWXUDO�IHVW�ZDV�
PDUNHG� E\� WKH� FXVWRPDU\� /DQWHUQ� IHVW�� JLYLQJ� WKH�
ZKROH�SODFH�D�IDQWDVWLFDO�DPELHQFH� 
 
7KLV� ZDV� IROORZHG� E\� WKH� PXFK-DZDLWHG� '-� 1LJKW��
ZKLFK�HQGHG�WKH�HYHQW�RQ�D�VFLQWLOODWLQJ�KLJK�HQHUJ\�
QRWH� 
 

 

 

 
 

 



ϭϱ 

 

,17(51$//< 
)81'(' 
352-(&76 

:H�WKDQN�WKH�661�0DQDJHPHQW��IRU�HQFRXUDJLQJ�
WKH� VWXGHQWV� WR� WDNH� XS� SURMHFWV� E\� JUDQWLQJ�
IXQGV� RI� XS� WR� 5V� ������-� WR� WKH� EXGGLQJ����������
UHVHDUFKHUV�� 



ϭϲ 

 

7RSLF�� 'HYHORSPHQW� RI�  'HIRUPDEOH� 1DQR�
3KRWRQLF� &U\VWDO� IRU� DSSOLFDWLRQ� DV� DFWLYH�
FRORXU�FKDQJH�EDVHG�VHQVRU�DQG 

WXQHDEOH�UHȧHFWRUV 

6WXGHQWV���7��5��+DUVKD�-�,7 

   �6ULFKDUDQ6XQGDUEDEX�-�0HFK 

   �6��1LWKLQ-� &6( 

   ���,�<HDU�8* 

*XLGH�  ���'U��3ULWD�1DLU�-��3K\VLFV 

%XGJHW� ���5V��������- 

7RSLF�� 7KH� LPSDFW� RI� 7KURDW�0LFURSKRQH�
/RPEDUG� 6SHHFK� RQ� $XWRPDWLF� 6SHHFK�
5HFRJQLWLRQ�6\VWHP 

6WXGHQWV���9��6DDJDU�3UDVDG�   �� 

   �%��5DNVKDQD 

  ������$��6��%KXYDQHVZDU 

 ����  �%��.DUWKLND 

   ���,�<HDU�8* 

*XLGH�  ���0V��6��8PD�0DKHVZDUL� 

%XGJHW� ���5V��������- 

7RSLF��7KH�LPSDFW�RI�9LVXDO�/RPEDUG�6SHHFK�
RQ�$XWRPDWLF�6SHHFK�5HFRJQLWLRQ�6\VWHP�
6WXGHQWV���6��1DYDQHHWKDNULVKQDQ 

   �.��.ULVKQDUDM 

  ��� �%��+DULNULVKQD          

 ��  ���,�<HDU�8* 

*XLGH�  ���0V��6��8PD�0DKHVZDUL� 

%XGJHW� ���5V��������- 



ϭϳ 

 

)$&8/7<� 
&251(5 



ϭϴ 

 

FeliCiTaTioNS 

· 0V�� 1�� 5DGKD�� $VVLVWDQW� 3URIHVVRU� DQG� 5HVHDUFK�
6FKRODU��,7�'HSDUWPHQW��VXFFHVVIXOO\�GHIHQGHG�KHU�

3K�'� WKHVLV� WLWOHG� Ǹ$� PXOWLPRGDO�������
DSSURDFK� WR� GHYHORS� UREXVW� VSHHFK�
UHFRJQLWLRQ� V\VWHPVǹ�� +HU� WKHVLV�����
IRFXVHV� RQ� EXLOGLQJ� D� UREXVW������������
DXWRPDWLF� VSHHFK� UHFRJQLWLRQ���������������������������������������������������
V\VWHP XVLQJ�D�PXOWLPRGDO�DSSURDFK��
E\� FRPELQLQJ� WKH� FRPSOHPHQWDU\��
HYLGHQFH� SUHVHQW� LQ� WKH� PXOWLSOH���
PRGDOLWLHV� WKURXJK� ZKLFK� VSHHFK� LV�
H[SUHVVHG�� 7KHVH� FRPSOHPHQWDU\�����
HYLGHQFHV� RI� VSHHFK�� DV� UHFRUGHG����

XVLQJ�D�QRUPDO�PLFURSKRQH��D�WKURDW PLFURSKRQH��
DQG� D� FDPHUD� DUH� FRPELQHG� IRU� � WKH� UHFRJQLWLRQ�
RI� WKH� KLJKO\� FRQIXVDEOH� &RQVRQDQW-9RZHO� �&9��
XQLWV�RI�+LQGL�ODQJXDJH�� 

 
· 0U�� 5�� 9LQRE� &KDQGHU�� $VVLVWDQW� 3URIHVVRU� DQG����

5HVHDUFK� 6FKRODU�� ,7� 'HSDUWPHQW�� VXFFHVVIXOO\���
GHIHQGHG� KLV� 3K�'� WKHVLV� WLWOHG�
Ǹ$SSOLFDWLRQ� ,QWHURSHUDELOLW\� IRU� WKH����
,QWHUQHW� RI� 7KLQJVǹ�� +LV� UHVHDUFK�������
SURSRVHG� D� VWDQGDUG� EDVHG� ,R7������������
$SSOLFDWLRQ� EDVHG� ,QWHURSHUDELOLW\�������
$UFKLWHFWXUH��,R7-$,$���7KH�DUFKLWHFWXUH�
PDNHV� XVH� RI� =HQV� DQG� EHVW� SUDFWLFHV�
WKDW� DUH� DOVR� SDUW� RI� WKH� SURSRVHG�
ZRUNV� LQ� WKLV� UHVHDUFK�� 7KH� SURSRVHG��
DUFKLWHFWXUH� =HQV�� DQG� EHVW� SUDFWLFHV�
ZHUH� LPSOHPHQWHG� XVLQJ� ZHE�������������
DSSOLFDWLRQ�SURWRFROV��62$3��5(67�+773���

5(67� �&R$3�� WR� WHVW� WKHLU� IHDVLELOLW\� RQ� ,R7����������������
HQYLURQPHQWV� IRU� $SSOLFDWLRQ� ,QWHURSHUDELOLW\�
ZLWK� HQFRXUDJLQJ� UHVXOWV� RQ� GLIIHUHQW� GHYLFH�
W\SHV�DQG�FRQQHFWLYLW\�SDWWHUQV� 

CoNgRaTulaTioNS !! 



ϭϵ 

 

PuBliCaTioNS 
· 7KH� IROORZLQJ� MRXUQDO� SDSHU� RI���������������������

'U��7��1DJDUDMDQ��3URIHVVRU�	�+R'��,7��KDV�EHHQ�
DFFHSWHG� IRU� SXEOLFDWLRQ� LQ� ,(((� -RXUQDO� RI��
6HOHFWHG� 7RSLFV� LQ� 6LJQDO� 3URFHVVLQJ�������������
�,)� ������� 7�� $�� 0DUL\D� &HOLQ�� 7�� 1DJDUDMDQ������������
3�� 9LMD\DODNVKPL�� Ǹ'DWD� $XJPHQWDWLRQ� XVLQJ�
YLUWXDO� PLFURSKRQH� DUUD\� V\QWKHVLV� DQG�����
PXOWL-UHVROXWLRQ� IHDWXUH� H[WUDFWLRQ� IRU������
LVRODWHG�ZRUG�G\VDUWKULF�VSHHFK�UHFRJQLWLRQǹ� 

 
· 7KH� IROORZLQJ� MRXUQDO� SDSHU� RI���������������������

'U��7��1DJDUDMDQ��3URIHVVRU�	�+R'��,7��KDV�EHHQ�
DFFHSWHG� IRU�SXEOLFDWLRQ� LQ� ,(((�7UDQVDFWLRQV�
RQ� $XGLR�� 6SHHFK� DQG� /DQJXDJH� 3URFHVVLQJ����
7�� /DYDQ\D�� 7�� 1DJDUDMDQ�� 3�� 9LMD\DODNVKPL�������
Ǹ0XOWL-OHYHO� 6LQJOH-&KDQQHO� 6SHHFK������������
(QKDQFHPHQW�8VLQJ�D�8QLȦHG� )UDPHZRUN� IRU�
(VWLPDWLQJ�0DJQLWXGH�DQG�3KDVH�VSHFWUD�Ǹ 

 
· 'U�� 3�� 9DVXNL�� $63�� ,7� SXEOLVKHG� WKH� IROORZLQJ�

MRXUQDO�DUWLFOH��3��9DVXNL��6DDPEDYL�DQG�9LMHVK�
-RH�� ǹ&RQVWUXFWLRQ� DQG� (YDOXDWLRQ� RI� 7DPLO�
6SHHFK� (PRWLRQ� &RUSXVǹ�� 1DWLRQDO� $FDGHP\�
6FLHQFH� /HWWHUV�� '2,�� ��������V�����-���-
�����-��� 

 
· 'U�� 7�� 6UHH� 6KDUPLOD�� $63�� ,7� SXEOLVKHG� WKH���

IROORZLQJ� MRXUQDO� DUWLFOH�� 5RVHOLQ� .LUXED�� 5� 	�
6UHH�6KDUPLOD��7��Ǹ6HFXUH�GDWD�KLGLQJ�E\�IUXLW�
ȧ\� RSWLPL]DWLRQ� LPSURYHG� K\EULGL]HG� VHHNHU�
DOJRULWKPǹ��0XOWLGLP�6\VW�6LJQ�3URFHVV���������
KWWSV���GRL�RUJ���������V�����-���-�����-Z��
>,)�������@� 

 
· 0U��9��$UXO�.XPDU��$3�DQG�'U��1�� %KDODML�� $63�

SXEOLVKHG� DQ� DUWLFOH� WLWOHG� Ǹ5HVRXUFH��������
6FKHGXOLQJ� $OJRULWKPV� IRU� &ORXG� &RPSXWLQJ�
(QYLURQPHQW��$�/LWHUDWXUH�6XUYH\ǹ�LQ�6SULQJHU�
-� /HFWXUH� 1RWHV� LQ� 1HWZRUNV� DQG� 6\VWHPV��
YROXPH�����SS������-������ 



ϮϬ 

 

· 0V�� 6�� 9LGKXVKD�� $3�� ,7� SXEOLVKHG� WKH� ERRN�
FKDSWHU� WLWOHG� Ǹ,QWHU� +HPLVSKHULFDO�������������
,QYHVWLJDWLRQV�RQ�WKH�)XQFWLRQDO�&RQQHFWLYLW\�
LQ� &RQWUROV� DQG� $XWLVP� 6SHFWUXP� 8VLQJ���
5HVWLQJ� 6WDWH� I05,ǹ� FR-DXWKRUHG� E\�������������
'U��$��.DYLWKD�LQ�WKH�,QQRYDWLRQV��$OJRULWKPV��
DQG�$SSOLFDWLRQV�LQ�&RJQLWLYH�,QIRUPDWLFV�DQG�
1DWXUDO�,QWHOOLJHQFH��FKDSWHU����SS�����-���� 

·  
'U�� 1�� %KDODML�� $63�� HW�DO�� SXEOLVKHG� DUWLFOH�����
WLWOHG� Ǹ0RGHUQ� 3DUNLQJ� %XVLQHVV� 8VLQJ����
%ORFNFKDLQ� DQG� ,QWHUQHW� RI� 7KLQJV� �,R7�ǹ�� LQ�
6SULQJHU�$GYDQFHV� LQ� ,QWHOOLJHQW� 6\VWHPV�DQG��������
&RPSXWLQJ��9ROXPH�������SS�����-��� 

·  
0V�� 6�� 9LGKXVKD� �� $3�� ,7�� KDV� SXEOLVKHG� WKH���
SDSHU� WLWOHG� Ǹ(IIHFW� RI�9LUWXDO� 5HDOLW\� RQ� WKH�
((*� 6XE-%DQG� )UHTXHQF\� 3RZHUV� RI� $XWLVWLF�
DQG� &RQWURO� JURXSVǹ� FR-DXWKRUHG� E\� &KULVLOOD�
6��$QQD�0DVFLDQWRQLR��'LY\D�%�	�.DYLWKD�$�LQ�
6L[WK� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� %LRVLJQDOV��
,PDJHV�� DQG� ,QVWUXPHQWDWLRQ� �,&%6,,������������
RUJDQL]HG�E\�'HSDUWPHQW�RI�%0(��661�&ROOHJH�
RI�(QJLQHHULQJ��&KHQQDL� 

 
· 0U�� 9�� $UXONXPDU�� $3�� ,7� SXEOLVKHG� D� MRXUQDO�

DUWLFOH� WLWOHG� Ǹ6WDUW� WR� )LQLVK� $XWRPDWLRQ�
$FKLHYH� RQ� &ORXG� ZLWK� %XLOG� &KDQQHO�� %\�
'HY2SV� 0HWKRGǹ�� SXEOLVKHG� LQ� 3URFHGLD����
&RPSXWHU� 6FLHQFH�352&6������� (OVHYLHU����
SXEOLFDWLRQ��-DQ������ 

 
· /�� .�� 3DYLWKUD� 	� 'U�� 7�� 6UHH� 6KDUPLOD�� $63�� ,7�

SXEOLVKHG�WKH�SDSHU�WLWOHG�Ǹ$�QHZ�PXOWL-OHYHO�
UDGLDO� � �GLIIHUHQFH�HQFRGHG�SDWWHUQ�IRU� LPDJH�
FODVVLȦFDWLRQ� DQG� UHWULHYDOǹ� LQ� 0XOWL������������
GLPHQVLRQDO�6\VWHPV�DQG�6LJQDO�3URFHVVLQJ� 

 



Ϯϭ 

 
· 7KH� PDQXVFULSW� HQWLWOHG� Ǹ5HFRQȦJXUDEOH� )(7-%DVHG�

65$0� DQG� LWV� 6LQJOH� (YHQW� 8SVHW� 3HUIRUPDQFH����
$QDO\VLV�8VLQJ�7&$'�6LPXODWLRQVǸ�DXWKRUHG�E\�1LVKD�
-XVWHHQD� DQG� 'U�� 5�� 6ULQLYDVDQ�� 3URIHVVRU�� KDV� EHHQ�
DFFHSWHG�LQ�0LFURHOHFWURQLFV�-RXUQDO��(OVHYLHU�� 

· 5�*HHWKD�DQG�'U��6��.DUWKLND��$63��KDYH�SXEOLVKHG�WKH�
PDQXVFULSW� WLWOHG� Ǹ:LOO� ,� 5HJUHW� IRU� 7KLV� 7ZHHW"� -�
7ZLWWHU� 8VHUǶV� %HKDYLRU� $QDO\VLV� 6\VWHP� IRU���������
3ULYDWH� 'DWD� 'LVFORVXUHǹ� LQ� 7KH� &RPSXWHU� -RXUQDO��
SXEOLVKHG�E\�2[IRUG�8QLYHUVLW\�3UHVV�RQ�EHKDOI�RI�WKH�
%ULWLVK�&RPSXWHU�6RFLHW\�� 

· 7KH� PDQXVFULSW� HQWLWOHG� Ǹ(QKDQFHG� ,PDJH�����������
FDSWLRQLQJ� V\VWHP� IRU� 2SKWKDOPRORJLVW� IRU� H\H����
GLVHDVH�FODVVLȦFDWLRQ�XVLQJ�WKH�V\PSWRPV�RI�WLVVXHǹ�
DXWKRUHG� E\� 9�� 6LYDPXUXJDQ�� $63� DQG��������������������
'U�� 3�� ,QGXPDWKL�� 3URIHVVRU�� 0,7� &DPSXV�� $QQD�����
8QLYHUVLW\� KDV� JRW� DFFHSWHG� IRU� SXEOLFDWLRQ� LQ� WKH�
-RXUQDO�RI�;-UD\�6FLHQFH�DQG�7HFKQRORJ\��,26�3UHVV�� 

· 7KH� PDQXVFULSW� WLWOHG� Ǹ5HFRQȦJXUDEOH� 6LOLFRQ���
1DQRWXEH� )(7� 8VLQJ� 1XPHULFDO� 6LPXODWLRQVǹ��������
DXWKRUHG� E\�1LVKD� -XVWHHQD�$URFNLDP��$PELND�� DQG�
'U��5��6ULQLYDVDQ��3URIHVVRU��,7��KDV�EHHQ�SXEOLVKHG�LQ�
WKH�-RXUQDO�RI�&RPSXWDWLRQDO�(OHFWURQLFV��6SULQJHU�� 

 

· 7KH� IROORZLQJ� MRXUQDO� SDSHUV� RI� 'U�� $�� 6KDKLQD������
3URIHVVRU��KDYH�EHHQ�DFFHSWHG�IRU�SXEOLFDWLRQ� 

L� -RKQ� :HVOH\�� $�� 1D\HHPXOOD� .KDQ�� DQG $�� 6KDKLQD��
Ǹ3KRQHPH� FODVVLȦFDWLRQ� LQ� UHFRQVWUXFWHG� SKDVH�
VSDFH�ZLWK� FRQYROXWLRQDO�QHXUDO�QHWZRUNVǹ� 3DWWHUQ�
5HFRJQLWLRQ�/HWWHUV��9ROXPH������-XO\�������SS�����-
������,)�������� 

LL� 6��8PD�0DKHVZDUL� $��6KDKLQD��$��1D\HHPXOOD�.KDQ��
Ǹ/RPEDUG� 6SHHFK� (IIHFW� RQ� 6SHHFK�����������������������
6\VWHPVǹ� DFFHSWHG� LQ $UFKLYHV� RI� $FRXVWLFV�����������
�,)���������� 



ϮϮ 

 

PaPeRS ReVieWed 
· 'U�� ,�� -RH� /RXLV� 3DXO�� $63�� UHYLHZHG�D�PDQXVFULSW�

IRU� :LUHOHVV� 3HUVRQDO� &RPPXQLFDWLRQV� �6SULQJHU�����
-RXUQDO�� 

· 'U�� ,�� -RH� /RXLV� 3DXO�� $63�� UHYLHZHG�D�PDQXVFULSW�
IRU� $UDELDQ� -RXUQDO� IRU� 6FLHQFH� DQG� (QJLQHHULQJ�
�6SULQJHU��-RXUQDO�� 

· 0U�� 9�� $UXONXPDU�� $3�� UHYLHZHG� D�PDQXVFULSW� IRU�
.6,,� 7UDQVDFWLRQV� RQ� ,QWHUQHW� DQG� ,QIRUPDWLRQ�������
6\VWHPV�MRXUQDO� 

�� 

· 'U�� 3�� 9DVXNL�� $63�� SXEOLVKHG� WKH� IROORZLQJ� SDSHU� LQ�
-RXUQDO� RI� ([SHULPHQWDO� 	� 7KHRUHWLFDO� $UWLȦFLDO�������
,QWHOOLJHQFH�� 7DLORU� DQG� )UDQFLV� �,)�� ������� � 3�� 9DVXNL�
DQG� &� $UDYLQGDQ�� Ǹ+LHUDUFKLFDO� FODVVLȦHU� GHVLJQ� IRU�
VSHHFK�LQ�WKH�PL[HG-FXOWXUDO�HQYLURQPHQWǹ�� 

 
· 0V�� 1�� 5DGKD�� $3�� SXEOLVKHG� WKH� IROORZLQJ� SDSHU�  

1��5DGKD��$��6KDKLQD��$��1D\HHPXOODNKDQ��SXEOLVKHG�D�
SDSHU� WLWOHG� Ǹ9LVXDO� 6SHHFK� 5HFRJQLWLRQ� XVLQJ���������
IXVLRQ� RI� 0RWLRQ� DQG� *HRPHWULF� )HDWXUHVǹ� LQ��������
3URFHGLD�&RPSXWHU�6FLHQFH�-RXUQDO��9RO�������SS����-
�����-XQH������ 

 
· 7KH� PDQXVFULSW� HQWLWOHG� Ǹ$Q� HQKDQFHG� 2&7� LPDJH�

FDSWLRQLQJ� V\VWHP� WR� DVVLVW� RSKWKDOPRORJLVWV� LQ����
GHWHFWLQJ�DQG�FODVVLI\LQJ�H\H�GLVHDVHVǹ�DXWKRUHG�E\�9��
6LYDPXUXJDQ��$63�DQG�'U��3��,QGXPDWKL��3URIHVVRU��0,7�
&DPSXV�� $QQD� 8QLYHUVLW\� KDV� JRW� DFFHSWHG� IRU�����
SXEOLFDWLRQ� LQ� WKH� -RXUQDO� RI� ;-UD\� 6FLHQFH� DQG���
7HFKQRORJ\��,26�3UHVV�� 

 
· 'U��1�� %KDODML� DQG� 9LJQHVK��0� �$OXPQL��� SXEOLVKHG� DQ�

DUWLFOH� WLWOHG� Ǹ022&9(56,7<� -� 'HHS� /HDUQLQJ� %DVHG�
'URSRXW�3UHGLFWLRQ� LQ�022&V�RYHU�:HHNVǹ� LQ�-RXUQDO�
RI�6RIW�&RPSXWLQJ�3DUDGLJP��-6&3���9RO��������SS����-
����� 



Ϯϯ 

 

eXTeRNal PRoJeCT PRoPoSalS 

· 'U�� 7�� 1DJDUDMDQ�� 3URIHVVRU� 	� +R'�� ,7�� VXEPLWWHG� D�
SURMHFW� SURSRVDO�� HQWLWOHG� �6WDQGDORQH�� 'RPDLQ���
6SHFLȦF��6SHHFK�WR�6SHHFK�7UDQVODWRU�IRU�(QJOLVK�DQG�
,QGLDQ�/DQJXDJHV� WR� ,035,17� ,,&�� DV� D� FRQVRUWLXP�
SDUWQHU�DORQJ�ZLWK�,,7�'KDUZDG��OHDG���,,7�.KDUDJSXU��
,,7� *XZDKDWL�� ,,7� -DPPX�� ,,7� %KXEDQHVZDU�� ,,,7�
'KDUZDG�� ,,,7� +\GHUDEDG�� '$,,&7� *DQGKLQDJDU�� 1,7�
3DWQD��$PULWD�9LVKZD�3HHWKDP�� 

 

7KH� IROORZLQJ� IDFXOW\� PHPEHUV� KDYH� VXEPLWWHG� WKH����
SURMHFW� SURSRVDOV� 8QGHU� WKH� 6FKHPH� RI� 3URMHFW� 5HODWHG�
*UDQW��35*��WR�7DPLO1DGX�6WDWH�&RXQFLO�IRU�6FLHQFH�DQG�
7HFKQRORJ\ 
    
· 3URMHFW� 7LWOH�� 3UHGLFWLRQ� RI� /HDUQLQJ� %HKDYLRXU� IRU�������

6WXGHQWV�RI�2QOLQH�&RXUVHV� 
�����,QYHVWLJDWRUV��'U��6��0RKDQDYDOOL�	�'U��6��.DYLWKD  
 
· 3URMHFW� 7LWOH�� ,R7� %DVHG� 6PDUW� ,UULJDWLRQ� 6\VWHP���

XVLQJ�0DFKLQH�/HDUQLQJ�7HFKQLTXHV��      
������,QYHVWLJDWRUV��'U��6��6DVLUHNKD��'U��6��0RKDQDYDOOL�	����
 'U��6��.DYLWKD   
 
· 3URMHFW� 7LWOH�� )ORRG� 0RQLWRULQJ� DQG� 3UHGLFWLRQ�����

6\VWHP�–�1H[W�*HQHUDWLRQ 
�����,QYHVWLJDWRUV��'U��,��-RH�/RXLV�3DXO�	�'U��6��6DVLUHNKD 
  
· 3URMHFW� 7LWOH�� (DUO\� 'HWHFWLRQ� DQG� 0DQDJHPHQW� RI�

%URZQ�3ODQW�+RSSHU��%+3��LQ�3DGG\�&URSV 
�����,QYHVWLJDWRUV��'U��,��-RH�/RXLV�3DXO�	�'U��6��6DVLUHNKD 
  
· 3URMHFW�7LWOH��5HVWRUDWLRQ�DQG�0RQLWRULQJ�RI�:HWODQG�

LQ� &KHQQDL� /DNHV� XVLQJ� ,R7� $QDO\WLFV� LQ��������������
&ROODERUDWLRQ�ZLWK�&DUH�(DUWK�7UXVW�RI�&KHQQDL 

�����,QYHVWLJDWRUV��'U��6��.DUWKLND�	�'U��1��%KDODML 
 



Ϯϰ 

 

· 3URMHFW� 7LWOH�� 9LVLRQ-EDVHG� *HVWXUH� 5HFRJQLWLRQ� IRU�
(GXFDWLQJ�+HDULQJ�,PSDLUHG�3HRSOH 

�����,QYHVWLJDWRUV�� 'U�� 7�� 6UHH� 6KDUPLOD� 	������������������������
 0V��-��.��-RVHSKLQH�-XOLQD 
  
· 3URMHFW� 7LWOH�� $Q� ,QWHOOLJHQW� 'HOD\HG� $XGLWRU\����

)HHGEDFN� $LG� WR� UHGXFH� 6WXWWHULQJ XVLQJ� (PRWLRQ�
5HFRJQLWLRQ 

�����,QYHVWLJDWRUV��'U��1��6ULSUL\D�	�'U��6��3RRUQLPD 
  
 
7KH� IROORZLQJ� IDFXOW\� PHPEHUV� KDYH� VXEPLWWHG� WKH����
SURMHFW�SURSRVDOV�WR�6(5%-&5*��'67� 
  
 
· 3URMHFW� 7LWOH�� 4XHU\-%DVHG� '\QDPLF� 1HZV���������

6XPPDUL]DWLRQ�RI�%URDGFDVW�9LGHRV 
�����,QYHVWLJDWRUV�� 'U�� 1�� 6ULSUL\D�� 'U�� 6�� 3RRUQLPD� 	������
 'U��6��0RKDQDYDOOL 
  
· 3URMHFW� 7LWOH�� ,QWHOOLJHQW� 3RVWXUH� &RUUHFWLRQ� 6\VWHP�

IRU�3HRSOH�ZLWK�6HGHQWDU\�/LIHVW\OH 
 ,QYHVWLJDWRUV�� 'U�� 6�� 0RKDQDYDOOL�� 'U�� 1�� 6ULSUL\D� 	���
 'U��6��.DYLWKD 



Ϯϱ 

 

· 'U�� 7�� 1DJDUDMDQ�� 3URIHVVRU� 	� +R'�� ,7�� DWWHQGHG� D�
%RDUG� RI� 6WXGLHV� PHHWLQJ� DV� $QQD� 8QLYHUVLW\������
QRPLQHH�IRU�%�7HFK��,7��DQG�0�7HFK��'DWD�6FLHQFH��DW�
5DMDODNVKPL�(QJLQHHULQJ�&ROOHJH��&KHQQDL� 

 
· 'U�� 7�� 1DJDUDMDQ�� 3URIHVVRU� 	� +R'�� ,7�� DWWHQGHG� D�

%RDUG� RI� 6WXGLHV� PHHWLQJ� DV� $QQD� 8QLYHUVLW\������
QRPLQHH�DW�'HSDUWPHQW�RI�,7��.RQJXQDGX��&ROOHJH�RI�
(QJLQHHULQJ�DQG�7HFKQRORJ\��7ULFK\� 

 
· 'U�� 6�� &KLWKUD�� $63�� ,7�� ZDV� D� VHVVLRQ� FKDLU� LQ� WKH���

,QWHUQDWLRQDO� FRQIHUHQFH� ,&$&7� ǵ��� KHOG� DW� 6WHOOD�
0DULV�&ROOHJH��&KHQQDL� 

 
· 'U��1��%KDODML��$63�� ,7��DWWHQGHG�D�%RDUG�RI� �6WXGLHV�

0HHWLQJ� RI� 'HSDUWPHQW� RI� ,QIRUPDWLRQ� WHFKQRORJ\��
650�9DOOLDPPDL�(QJLQHHULQJ�FROOHJH��&KHQQDL� 

 
· 0U�� 9�� $UXONXPDU�� $3�� SDUWLFLSDWHG� LQ� �� GD\V���������

5HVHDUFK� 2ULHQWHG� )'3� RQ� &RQWHPSRUDU\� 5HVHDUFK�
RQ� ,QIRUPDWLRQ� &HQWULF� 1HWZRUNV� DW� 0DGUDV���������
,QVWLWXWH�RI�7HFKQRORJ\��$QQD�8QLYHUVLW\��&KHQQDL� 

 
· 'U��1��%KDODML��$63��DQG�'U��6��&KLWKUD��$63��DWWHQGHG�

WKH� ODXQFK� RI� Ǹ1DPELNNDL� LQDL\D� 0DQGUDPǹ� DW���
7DPLO�1DGX�(-JRYHUQDQFH�DJHQF\��&KHQQDL� 

 
· 'U�� 6�� .DUWKLND�� $63�� DWWHQGHG� WKH� &HUWLȦHG� 9LUWXDO�

&ODVVURRP� 7HDFKHU� 3URJUDP� RUJDQL]HG� E\� &ODVVOH�
6.,//1(7� LQ�DVVRFLDWLRQ�ZLWK�WKH�&KHQQDL�&KDSWHUV�
RI�,(((��$&0�	�&6,�� 

 

· 0U�� $UXONXPDU�� 9�� $3�� DWWHQGHG� ,QWHUQDWLRQDO����
:RUNVKRS� RQ� %LJ� 'DWD� $QDO\WLFV� RUJDQL]HG� E\������
'HSDUWPHQW�RI�&6(��661&(� 

aCHieVeMeNTS 



Ϯϲ 

 

· 'U��1��%KDODML��$63��'U��6��&KLWKUD��$63��'U��6��.DUWKLND��
$63�� � DQG� 'U�� 7�� 6KDQPXJKDSUL\D�� $3�� DWWHQGHG� WKH��
1DWLRQDO� ZRUNVKRS� RQ� Ǹ'HHS� /HDUQLQJ� IRU� &\EHU������
6HFXULW\ǹ�RUJDQL]HG�E\�6(76��&KHQQDL� 

 
· 'U��7��6UHH�6KDUPLOD��$63���SDUWLFLSDWHG�LQ�WKH�ZHELQDU�

RQ� Ǹ,(((� 5HJLRQ� ��� (GXFDWLRQDO� $FWLYLWLHV� &KDOOHQJH�
����ǹ� FRQGXFWHG� E\� ,(((� 5HJLRQ� ��� (GXFDWLRQDO������
$FWLYLWLHV�&RPPLWWHH� 

 
· 'U��1��6ULSUL\D��$63��KDV�SDUWLFLSDWHG� LQ�WKH�7ZR�'D\V�

LQVWUXFWRU-OHG� /LYH� RQOLQH� ZRUNVKRS� RQ� 0DFKLQH�
/HDUQLQJ� DQG� $UWLȦFLDO� ,QWHOOLJHQFH� XVLQJ� &RYLG-����
9LUXV� 'DWD� $QDO\VLV� RUJDQL]HG� E\� )LQODQG� /DEV� LQ�����
DVVRFLDWLRQ�ZLWK�1DWLRQDO�6RFLDO�6XPPLW��,,7�5RRUNHH�� 

 
· 'U�� 3�� 9DVXNL�� $63�� DWWHQGHG� 2QOLQH� �� 'D\�0/� DQG� $,�

8VLQJ� &RYLG-��� 9LUXV� 'DWD� $QDO\VLV� :RUNVKRS���������
RUJDQL]HG�E\�,,7�5RRUNHH�DQG�)LQODQG�/DEV�� 

 
· 'U�� 3�� 9DVXNL�� $63�� DWWHQGHG� WKH� (-6HVVLRQV� RQ�����

)XQFWLRQDO�6W\OH�ZLWK�-6�RUJDQL]HG�E\�'HSDUWPHQW�RI�
,7��661&(�� 

 
· 'U��,��-RH�/RXLV�3DXO��$63��SDUWLFLSDWHG�LQ�*OREDO�+LJKHU�

(GXFDWLRQ� 6XPPLW� ������ RUJDQL]HG� E\� &HQWUH� IRU�����
,QGXVWU\� 5HODWLRQV� 	� ,QGXVWU\� $FDGHPLD� &HOO�����
$DUXSDGDL� 9HHGX� ,QVWLWXWH� RI� 7HFKQRORJ\�� 9LQD\DND�
0LVVLRQǶV� 5HVHDUFK� )RXQGDWLRQ�� 'HHPHG� WR� EH�������
8QLYHUVLW\��,QGLD�� 

 
· 'U��1��6ULSUL\D��$63��DWWHQGHG�D�7ZR�GD\V�,QWHUQDWLRQDO�

6HPLQDU�RQ�$UW�RI�:ULWLQJ�6FLHQWLȦF�$UWLFOHV��)XQGLQJ�
3URSRVDO�DQG�3DWHQW�RUJDQL]HG�E\�&KHQQDL�,QVWLWXWH�RI�
7HFKQRORJ\�� 

 

· 'U��7��6UHH�6KDUPLOD��$63�� ,7�FRQGXFWHG�WKH�YLYD-YRFH�
H[DPLQDWLRQ� IRU� KHU� IXOO-WLPH� UHVHDUFK� VFKRODU� 0V��
/�.��3DYLWKUD�� 



Ϯϳ 

 

oNliNe CouRSe CeRTiFiCaTioNS 
duRiNg loCKdoWN- CoMPleTed 

6O��
1R� 

1DPH�RI�WKH�IDFXOW\� 2QOLQH�����
SODWIRUP�����
RIIHULQJ�WKH�
FRXUVH� 

1DPH�RI�WKH�FRXUVH� 

�� 'U��7��1DJDUDMDQ� &RXUVHUD� 1HXUDO�1HWZRUNV�
DQG�'HHS�/HDUQLQJ� 

�� 'U��7��1DJDUDMDQ� &RXUVHUD� ,PSURYLQJ�'HHS�
1HXUDO�1HWZRUNV��
+\SHUSDUDPHWHU�
WXQLQJ����������������
UHJXODUL]DWLRQ�DQG�������������
RSWLPL]DWLRQ� 

�� 'U��7��6UHH�6KDUPLOD� &RXUVHUD� 1HXUDO�1HWZRUNV�
DQG�'HHS�/HDUQLQJ� 

�� 'U��9��7KDQLNDFKDODP� &RXUVHUD� 1HXUDO�1HWZRUNV�
DQG�'HHS�/HDUQLQJ� 

�� 'U��6��&KLWKUD� &RXUVHUD� &\EHUVHFXULW\�DQG�
WKH�,QWHUQHW�RI�
7KLQJV� 

��� 'U��6��&KLWKUD� &RXUVHUD� ,QWURGXFWLRQ�DQG�
SURJUDPPLQJ�ZLWK�
,R7�%RDUGV� 

�� 'U��6��.DUWKLND� &RXUVHUD� 1HXUDO�1HWZRUNV�
DQG�'HHS�/HDUQLQJ� 

�� 'U��6��.DUWKLND� 8GHP\ 26,17��2SHQ�6RXUFH�
,QWHOOLJHQFH�/HYHO��� 

�� 'U��6��.DUWKLND� 6LPSOLOHDUQ ,QWURGXFWLRQ�WR�
&\EHU�6HFXULW\� 

��� 'U��1��6ULSUL\D� &RXUVHUD 1DWXUDO�/DQJXDJH�
3URFHVVLQJ�LQ������
7HQVRU)ORZ� 



Ϯϴ 

 

6O��
1R� 

1DPH�RI�WKH�IDFXOW\� 2QOLQH�����
SODWIRUP�����
RIIHULQJ�WKH�
FRXUVH� 

1DPH�RI�WKH�FRXUVH� 

��� 'U��1��%KDODML� .HUDOD�
%ORFNFKDLQ�
$FDGHP\�
�,,,70�����
.HUDOD�DQG�
,QWHO�� 

&HUWLȦHG�%ORFNFKDLQ�
$VVRFLDWH� 

��� 'U��1��%KDODML� 6LPSOLOHDUQ� ,QWURGXFWLRQ�WR���
&\EHUVHFXULW\� 

��� 'U��1��%KDODML� 6LPSOLOHDUQ�� ,QWURGXFWLRQ�WR����
,QWHUQHW�RI�7KLQJV� 

��� 'U�1�%KDODML� 6LPSOLOHDUQ�� ,QWURGXFWLRQ�WR���
$UWLȦFLDO�������������
,QWHOOLJHQFH� 

��� 'U��1��%KDODML� %LWGHJUHH�� $Q�,QWHUDFWLYH�����
6ROLGLW\�7XWRULDO� 

���� 'U��1��%KDODML� &RXUVHUD  

�8QLYHUVLW\�
RI�0LFKLJDQ� 

%ORFNFKDLQ�DQG�
&U\SWRFXUUHQF\� 

��� 'U��1��%KDODML� 8GHP\�� &HUWLȦHG�%ORFNFKDLQ�
'HYHORSHU� 

��� 'U��1��%KDODML� (&-&RXQFLO�
�&RGHUHG�� 

%DVLFV�RI�(WKLFDO�
KDFNLQJ�DQG������
3HQHWUDWLRQ�WHVWLQJ�� 

��� 'U��1��%KDODML� 5HVHDUFKHU�
$FDGHP\�-�
(OVHYLHU� 

+RZ�WR�,GHQWLI\�
ULJKW�MRXUQDO�WR�
SXEOLVK� 

��� 'U��1��%KDODML� 5HVHDUFKHU�
$FDGHP\�-�
(OVHYLHU� 

0DNLQJ�$FDGHPLD�-�
,QGXVWU\������������
&ROODERUDWLRQ�ZRUN� 



Ϯϵ 

 

6O��
1R� 

1DPH�RI�WKH�IDFXOW\� 2QOLQH�����
SODWIRUP�����
RIIHULQJ�WKH�
FRXUVH� 

1DPH�RI�WKH�FRXUVH� 

��� 'U��1��%KDODML� 5HVHDUFKHU�
$FDGHP\�-�
(OVHYLHU� 

&HUWLȦHG�3HHU������
5HYLHZHU� 

��� 'U��,��-RH�/RXLV�3DXO� &RXUVHUD� &\EHUVHFXULW\�DQG�
WKH�,QWHUQHW�RI�
7KLQJV� 

��� 'U��,��-RH�/RXLV�3DXO� &RXUVHUD� &\EHUVHFXULW\�DQG�
WKH�;-)DFWRU� 

��� 'U��,��-RH�/RXLV�3DXO� &RXUVHUD� ,QWHUQHW�RI�7KLQJV��
+RZ�GLG�ZH�JHW�
KHUH"� 

��� 'U��,��-RH�/RXLV�3DXO� &RXUVHUD� )XQGDPHQWDOV�RI�
1HWZRUN�����������
&RPPXQLFDWLRQ� 

���� 'U��,��-RH�/RXLV�3DXO� &RXUVHUD� $,�)RU�(YHU\RQH� 

���VWXGHQWV�KDYH�FRPSOHWHG�FRXUVHV�LQ�&RXUVHUD�GXULQJ�
WKH�ORFNGRZQ��� 



ϯϬ 

 

oNliNe CouRSe CeRTiFiCaTioNS 
duRiNg loCKdoWN– oNgoiNg 

6O��
1R� 

1DPH�RI�WKH�IDFXOW\� 2QOLQH�����
SODWIRUP�����
RIIHULQJ�WKH�
FRXUVH� 

1DPH�RI�WKH�FRXUVH� 

�� 'U��6��&KLWKUD� &RXUVHUD� ,QWURGXFWLRQ�WR�&��
SURJUDPPLQJ�DQG�
8QLW\� 

�� 'U��6��.DUWKLND� &RXUVHUD� $,�IRU�HYHU\RQH� 

�� 0V��-��.��-RVHSKLQH�
-XOLQD� 

&RXUVHUD� (QG-WR-(QG���������
0DFKLQH�/HDUQLQJ�
ZLWK�7HQVRU)ORZ�RQ�
*&3� 

�� 0V��-��.��-RVHSKLQH�
-XOLQD� 

&RXUVHUD� 0DFKLQH�/HDUQLQJ�
IRU�%XVLQHVV��������
3URIHVVLRQDOV� 

�� 'U��1��6ULSUL\D� 8GHP\� 'HHS�/HDUQLQJ�$-=��
+DQGV-RQ�$UWLȦFLDO�
1HXUDO�1HWZRUNV� 

��� 'U��.��5��8WKD\DQ� &RXUVHUD� )XOO�6WDFN�:HE����
'HYHORSPHQW� 

�� 'U��.��5��8WKD\DQ�� &RXUVHUD� 'HVLJQ�7KLQNLQJ�IRU�
LQQRYDWLRQ� 

�� 'U��1��%KDODML� &RXUVHUD %LWFRLQ�DQG������
&U\SWRFXUUHQF\�
7HFKQRORJLHV� 

�� 'U��1��%KDODML� 8SJUDG� %ORFNFKDLQ�������
7HFKQRORJ\� 

��� 0U��9��$UXONXPDU� &RXUVHUD ,QWURGXFWLRQ�DQG�
3URJUDPPLQJ�ZLWK�
,R7�%RDUGV� 



ϯϭ 

 

6O��
1R� 

1DPH�RI�WKH�IDFXOW\� 2QOLQH�����
SODWIRUP�����
RIIHULQJ�WKH�
FRXUVH� 

1DPH�RI�WKH�FRXUVH� 

��� 0U��9��$UXONXPDU� &RXUVHUD� *RRJOH�&ORXG����
3ODWIRUP�����������
IXQGDPHQWDOV����
&RUH�,QIUDVWUXFWXUH� 

��� 0U��9��$UXONXPDU� &RXUVHUD� *RRJOH�&ORXG����
3ODWIRUP�%LJ�GDWD�
DQG�0DFKLQH���
/HDUQLQJ������������
)XQGDPHQWDOV� 

��� 0U��9��$UXONXPDU� 8GHP\� /HDUQ�3\WKRQ�����
3URJUDPPLQJ����
0DVWHUFODVV� 

��� 'U��6��6DVLUHNKD� &RXUVHUD� 6HUYHU-VLGH���������
'HYHORSPHQW�ZLWK�
1RGH-6��([SUHVV�DQG�
0RQJR'%� 

��� 'U��6��6DVLUHNKD� &RXUVHUD� $:6�)XQGDPHQWDOV��
%XLOGLQJ�6HUYHUOHVV�
$SSOLFDWLRQV� 



ϯϮ 

 

· 'U�� 1�� %KDODML�� $63�� ,7�� DFWHG� DV� D� FKLHI� JXHVW� DQG���
LQDXJXUDWHG� 1,7775� &KDQGLJDUK� VSRQVRUHG� VKRUW�
WHUP� FRXUVH� RQ� Ǹ$Q� (QWHUSULVH� 3HUVSHFWLYH� RQ��
%ORFNFKDLQ� 7HFKQRORJ\ǹ� DW� 6UL� .ULVKQD� &ROOHJH� RI����������
(QJLQHHULQJ� DQG� 7HFKQRORJ\�� &RLPEDWRUH� DQG������
KDQGOHG�D�VHVVLRQ�RQ�WKH�VDPH�GD\� 

 
· 'U�� 1�� %KDODML� $63�� GHOLYHUHG� D� .H\QRWH� WDON� RQ�

Ǹ([SORULQJ� &U\SWRFXUUHQFLHV� LQ� $FDGHPLF������������
3HUVSHFWLYHǹ� LQ� (LJKWK� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ�
0DWKHPDWLFDO� &RPSXWHU� (QJLQHHULQJ� KHOG� DW� 9,7�
&KHQQDL� 

 
· 'U��1��%KDODML��$63��GHOLYHUHG�D�WDON�RQ��+DQGVKDNLQJ�

RI� $,� DQG� &\EHUVHFXULW\�� GXULQJ� WKH� 2QOLQH� )DFXOW\�������
'HYHORSPHQW� 3URJUDPPH� RQ� 5HFHQW� 7HFKQRORJ\��
������ RUJDQLVHG� E\� 'HSDUWPHQW� RI� (,(�� 650,67���
&KHQQDL� LQ� FROODERUDWLRQ� ZLWK� $%(� 6HPLFRQGXFWRU�
'HVLJQ� 

 
· 0U�� 5�� 9LQRE� &KDQGHU�� $3�� ZDV� WKH� RUJDQL]HU� DQG���������

UHVRXUFH��SHUVRQ�IRU�WKH�RQOLQH�HYHQW�H-VHVVLRQV�RQ�
)XQFWLRQDO�6W\OH�ZLWK�-6�� 

 
· 'U��1��%KDODML��$63�� GHOLYHUHG�D� WDON�RQ� Ǹ6QHDN�SHHN�

RQ�%ORFNFKDLQǹ�XQGHU�7HFK�7DON�&RPER�RUJDQLVHG�E\�
6W�-RVHSKǶV�&ROOHJH�RI�(QJLQHHULQJ��&KHQQDL�� 

 
· 'U�� 1�� %KDODML�� $63�� GHOLYHUHG� D� WDON� RQ�

Ǹ&U\SWRFXUUHQF\ǹ� RUJDQLVHG� E\� 'HSDUWPHQW� RI� &6(��
9HOV� XQLYHUVLW\� LQ� &ROODERUDWLRQ� ZLWK� &RPSXWHU����
6RFLHW\�RI�,QGLD�� 

 
· 0U�� .DELODQ�� .�� $3�� GHOLYHUHG� D� OHFWXUH� WLWOHG� Ǹ$���

MRXUQH\� WRZDUGV� ,R7ǹ� LQ� ZHE-ORJXH� VHULHV� ����������
FRQGXFWHG� DW� -RVHSK� $UWV� DQG� 6FLHQFH� &ROOHJH��
7KLUXQDYDOXU�� .DOODNXULFKL� '7�� 7KLUXYDOOXYDU��������
8QLYHUVLW\��9HOORUH� 

gueST leCTuReS deliVeRed 



ϯϯ 

 

gueST leCTuReS oRgaNiZed 

· 'U�� 1�� 6ULSUL\D�� $63�� DQG� 'U�� 6�� 3RRUQLPD�� $63�� KDYH�
FRQGXFWHG� D� RQH� GD\� � VHPLQDU� RQ� Ǹ%LJ� GDWD��������
0DQDJHPHQW� -7RROV� DQG� $SSOLFDWLRQVǹ� ZLWK� �������
SDUWLFLSDQWV� DQG� VHVVLRQV� KDQGOHG� E\�������������������
0U�� 6XQGKDUDNXPDU�� $3�� 661� 6$6(�� DQG�����������������
0U��5DMNXPDU��&KDUJHEHH�WHFKQRORJLHV� 

· 0V��5��6ZDWKLND��$3�� ,7�	�0U��$��6DQGDQD�.DUXSSDQ��
$3��,7��RUJDQL]HG�WKH�IROORZLQJ�JXHVW�OHFWXUHV�� 

  ���'%�2SWLPL]DWLRQ��$�EULHI�H[SRVXUH�WR�WKH�ZRUOG�
RI� FRQWDLQHUL]DWLRQ� DQG� GRFNHU� ZDV� SUHVHQWHG� E\� 0U���
0XWKXSDODQL\DSSDQ�� $VVRFLDWH� 7HFKQLFDO� &RQVXOWDQW��
9XUDP� 7HFKQRORJLHV� DQG� 0U�� 6DL� 9LJQHVK� 6�� )XOO� VWDFN�
'HYHORSHU��1DYLV� 
  ��� 0LFURVHUYLFHV� DQG� 'HY2SV� KDQGOHG� E\�����������
0U��5DPSUDVDWK�5��7HFKQRORJ\�0DQDJHU�-�&ORXG�6HUYLFHV�
DQG�0U��3UDGHHS�.��7HFKQRORJ\�/HDG�-'HY2SV�DW�2SWL6RO�
%XVLQHVV�6ROXWLRQV�3ULYDWH�/LPLWHG� 

 
· 0U�� .DELODQ�� .�� $3�� GHOLYHUHG� D� OHFWXUH� WLWOHG� Ǹ,R7��

SURJUDPPLQJ�XVLQJ�5DVSEHUU\�3L�DQG�,R7�HYDOXDWLRQǹ�
LQ�ZHE-ORJXH�VHULHV���FRQGXFWHG�DW�-RVHSK�$UWV�DQG�
6FLHQFH� &ROOHJH�� 7KLUXQDYDOXU�� .DOODNXULFKL� '7������
7KLUXYDOOXYDU�8QLYHUVLW\��9HOORUH�� 

 
· 'U�� 1�� %KDODML�� $63�� KDQGOHG� D� ZHELQDU� WLWOHG�

Ǹ+DQGVKDNLQJ�RI�$,�DQG�&\EHUVHFXULW\ǹ�RUJDQLVHG�E\�
6W�-RVHSKǶV�,QVWLWXWH�RI�WHFKQRORJ\��&KHQQDL� 

 
· 'U��1��%KDODML��$63 �	�0U��.��.DELODQ��$3��FRQGXFWHG�

ZHELQDU�RQ�Ǹ,QWURGXFWLRQ�WR�EORFN�FKDLQǹ�DW�-RVHSK�
$UWV�DQG� 6FLHQFH�&ROOHJH�� 7KLUXQDYDOXU��.DOODNXULFKL�
'7��7KLUXYDOOXYDU�8QLYHUVLW\��9HOORUH�� 



ϯϰ 

 

· &6:*�7DON�6HULHV� 
 
 

7DON�6HULHV�
'DWH� 

7DON�RQ� ([SHUW�0HPEHU� 

��-��-����� 2SHQ�6RXUFH����������
,QWHOOLJHQFH� 

'U��6��.DUWKLND�� 

$63��,7��661&(� 

9XOQHUDELOLW\�DQG� 

3HQHWUDWLRQ�7HVWLQJ� 

0U��0LKLU�9�+DU\DO� 
6HQLRU�0DQDJHU��*OREDO�

3URGXFW� 

0DQDJHPHQW� 
(&-&RXQFLO 

��-��-����� 8QORFNLQJ�3ULYDF\� 'U��7��6KDQPXJDSUL\D� 
$63��,7��661&( 

'LJLWDO�)RUHQVLFV�DQG�
,QFLGHQW�������������

0DQDJHPHQW�– 
$Q�RYHUYLHZ�RI��

$EDQGRQHG�IXWXUH 

'U��+DULVK�5DPDQL�   
&KLHI�([HFXWLYH�	�����
7HFKQRORJ\�RIȦFHU� 
7HYHO�&\EHU�&RUSV�������

3ULYDWH�/LPLWHG��&KHQQDL 

��-�-������ 3KLVKLQJ�PDLOV�DQG�
5DQVRPZDUH� 

0U��5��5DYLVKDQNDU�������
$VVLVWDQW�9LFH�3UHVLGHQW��
.��&RPSXWLQJ��&KHQQDL � 

'HP\VWLI\LQJ 

%ORFNFKDLQ 

'U��1��%KDODML�� 
$63��,7��661&(� 

0RELOH�3KRQH��������
6HFXULW\� 

0V��5��6DQWK\D� 

�)RXQGHU�	�'LUHFWRU��$OID��
%HWD�*DPPD��&RLPEDWRUH� 

&\EHU 5LVNV�LQ�,R7� 'U��6��&KLWKUD� 

�$63��,7��661&(� 

��-��-������ 



ϯϱ 

 

WeBiNaRS aNd FdP’S  

aTTeNded duRiNg loCKdoWN 
0$< 
· 0V��6��9LGKXVKD��$3�DQG�0V��-��.��-RVHSKLQH�-XOLQD��$3�

DWWHQGHG�WKH�ZHELQDU�RQ�(IIHFWLYH�FRQGXFW�RI�RQOLQH�
FODVVHV� RUJDQL]HG� E\� 6UL� (VKZDU� &ROOHJH� RI�������������
(QJLQHHULQJ�� 

· 0V��6��9LGKXVKD��$3�DQG�0V��-��.��-RVHSKLQH�-XOLQD��$3�
DWWHQGHG� WKH� $&0� ,QGXVWU\� ZHELQDU� RQ� $,�0/�%LJ��
'DWD� $QDO\WLFV�� :KHQ� ZLOO� 6\VWHP� 6RIWZDUH� &DWFK�
XS"� 

· 'U�� ,�� -RH� /RXLV� 3DXO�� $63�� DQG� 'U�� 6�� 6DVLUHNKD�� $63��
DWWHQGHG�WKH�ZHELQDU�RQ�7HFKQRORJ\�LQ�(GXFDWLRQ�IRU�
1H[W*HQ� DIWHU� &29,'-���� RUJDQL]HG� E\� 'HSDUWPHQW�
RI� ,QIRUPDWLRQ� 7HFKQRORJ\� LQ� DVVRFLDWLRQ� ZLWK����
&RQVRUWLXP� IRU� 7HFKQLFDO� (GXFDWLRQ�� /R\ROD-,&$0�
&ROOHJH�RI�(QJLQHHULQJ�DQG�7HFKQRORJ\��&KHQQDL�� 

· 0V�� -�� .�� -RVHSKLQH� -XOLQD�� $3� DWWHQGHG� D� 1DWLRQDO�
7HFK�'D\�:HELQDU�–������RUJDQL]HG�E\�,(((�,QGXVWU\�
$SSOLFDWLRQV�6RFLHW\�� 

· 'U�� ,�� -RH�/RXLV�3DXO��$63��DWWHQGHG�*()RUFH�:HELQDU�
RQ� 7HFKQLFDO� .QRZOHGJH� RQ� *UDSKLFV� &DUGV� IRU����
*DPLQJ��$UWLȦFLDO�,QWHOOLJHQFH��$,��DQG�'HHS�/HDUQLQJ��
RUJDQL]HG�E\�'HSDUWPHQW�RI�,QIRUPDWLRQ�7HFKQRORJ\��
6UL� 6DLUDP� (QJLQHHULQJ� &ROOHJH�� &KHQQDL� LQ������������
DVVRFLDWLRQ�ZLWK�*()RUFH�19,',$� 

· 0V��-��.�� -RVHSKLQH�-XOLQD��$3��DWWHQGHG�WKH�ZHELQDU�
RQ� $ZDUHQHVV� RI� ,(((� $ZDUGV� RUJDQL]HG� E\� ,(((�
0DGUDV�6HFWLRQ� 

· 0U�� $UXONXPDU�� 9�� $3�� DWWHQGHG� WKH� ZHELQDU RQ������
5HFHQW� 7UHQGV� LQ� +LJK� 3HUIRUPDQFH� &RPSXWLQJ����
FRQGXFWHG�E\�GHSW�RI�(&(�͘ 

· 0V�� 6�� 9LGKXVKD�� $3�� DWWHQGHG� �� GD\� )'3� RQ� 9LUWXDO����
5HDOLW\� DQG� $XJPHQWHG� 5HDOLW\� RUJDQL]HG� E\� 6UL�����
6DLUDP�(QJLQHHULQJ�&ROOHJH�� 



ϯϲ 

 
· 'U��,��-RH�/RXLV�3DXO��$63��DQG�'U��6��6DVLUHNKD��$63��0V��

-�� .�� -RVHSKLQH� -XOLQD�� $3�� DWWHQGHG� WKH� ZHELQDU� RQ�
7UHQGV�LQ�$UWLȦFLDO� ,QWHOOLJHQFH��$�0RGHUQ�3HUVSHFWLYH�
RUJDQL]HG�E\�6W��-RVHSKǶV�&ROOHJH�RI�(QJLQHHULQJ��,(((�
&6�0DGUDV��$&0�&KHQQDL�DQG�:LOH\�,QGLD� 

· 'U�� ,�� -RH� /RXLV� 3DXO�� $63�� DQG� 'U�� 6�� 6DVLUHNKD�� $63����
DWWHQGHG� WKH� ZHELQDU� RQ� 5HVHDUFK� 'LUHFWLRQV� LQ� ,R7�
DQG� )RJ� &RPSXWLQJ�� RUJDQL]HG� E\� &6,� LQ� DVVRFLDWLRQ�
ZLWK�$&0�,QGLD��,(((�&6��DQG�,(((�7(06�� 

· 0U��$UXONXPDU��9��$3��DWWHQGHG�RQOLQH�)'3�RQ�'HY2SV�
DQG� $:6� RUJDQL]HG� E\� 6ULUDP� (QJLQHHULQJ� FROOHJH��
&KHQQDL�� 

· 'U�� ,�� -RH� /RXLV� 3DXO�� $63�� SDUWLFLSDWHG� LQ� WKH������������
,QWHUQDWLRQDO� )DFXOW\� 'HYHORSPHQW� 3URJUDP� RQ�������
'LVUXSWLYH� 7HFKQRORJLHV� RUJDQL]HG� E\� ,QGXVWU\��������
$FDGHPLD� &HOO� LQ� DVVRFLDWLRQ� ZLWK� 'HSDUWPHQW� RI�
(OHFWURQLFV� DQG� &RPPXQLFDWLRQ� (QJLQHHULQJ�� &HQWUH�
IRU� ,QGXVWULDO� 5HODWLRQV� 	� ,QVWLWXWLRQ� ,QQRYDWLRQ�
&RXQFLO�� $DUXSDGDL� 9HHGX� ,QVWLWXWH� RI� 7HFKQRORJ\�����
9LQD\DND� 0LVVLRQǶV� 5HVHDUFK� )RXQGDWLRQ�� 'HHPHG� WR�
EH�8QLYHUVLW\��,QGLD�� 

· 'U��6��3RRUQLPD��$63��0V��6��9LGKXVKD��$3�DQG�0V��-��.��
-RVHSKLQH� -XOLQD�� $3� DWWHQGHG� WKH� �� GD\� )'3� RQ�������
5HFHQW�7HFKQRORJ\�–������RUJDQL]HG�E\�650�,QVWLWXWH�
RI�6FLHQFH�DQG�7HFKQRORJ\�� 

· 'U�� ,�� -RH� /RXLV� 3DXO�� $63�� 'U�� 6�6DVLUHNKD�� $63����������
0V��1��5DGKD��$3�� �0U��$��6DQGDQD�.DUXXSDQ��$3 DQG�
0U�� 9�� $UXONXPDU�� $3�� 0V�� 6�� 9LGKXVKD� $3� DQG����������
0V��-��.��-RVHSKLQH�-XOLQD�$3�DWWHQGHG�WKH���GD\�)'3�
RQ�$UWLȦFLDO� ,QWHOOLJHQFH��0DFKLQH�/HDUQLQJ�DQG�'HHS�
/HDUQLQJ�RUJDQL]HG�E\�&05�%ODFN%XFN�(QJLQHHUV�3YW��
/WG�� 

· 0V��6��9LGKXVKD��$3�DQG�0V��-��.��-RVHSKLQH�-XOLQD��$3�
DWWHQGHG� WKH� �� GD\� )'3� RQ� $JLOH� 0HWKRGRORJ\����������
RUJDQL]HG�E\�6W��-RVHSKǶV�&ROOHJH�RI�(QJLQHHULQJ�� 

 



ϯϳ 

 

· 0V�� -�� .�� -RVHSKLQH� -XOLQD�� $3� DWWHQGHG� WKH�ZHELQDUV�
5HVKDSLQJ� WKH� ,QWHOOLJHQW� 6\VWHP� XVLQJ� &RPSXWHU�����
9LVLRQ�RUJDQL]HG�E\�6DYHHWKD�(QJLQHHULQJ�&ROOHJH�� 

· 'U��6��6DVLUHNKD��$63��DQG�0V��-��.��-RVHSKLQH�-XOLQD��$3�
DWWHQGHG� WKH� ZHELQDUV� 1HRVNLOOLQJ� IRU� 'LJLWDO��������
WUDQVIRUPDWLRQ� DQG� WKH� $,� UHYROXWLRQ� RUJDQL]HG� E\�
,(((�0DGUDV�6HFWLRQ� 

· 'U�� 1�� 6ULSUL\D�� $63�� DWWHQGHG� WKH� ZHELQDU� RQ� 'HHS�
/HDUQLQJ� XVLQJ� 3\WKRQ� KRVWHG� E\� 3DQLPDODU� ,QVWLWXWH�
RI�7HFKQRORJ\�LQ�DVVRFLDWLRQ�ZLWK�3DQWHFK�(-/HDUQLQJ� 

· 0U�� $UXONXPDU�� 9�� $3� DWWHQGHG� WKH� ZHELQDU RQ�������
&RPSXWLQJ�3DUDGLJPV�FRQGXFWHG�E\�$&0�&KDSWHU�DQG�
6FKRRO�RI�&RPSXWLQJ�6FLHQFH�� 

· 0V��6��9LGKXVKD��$3�DQG�0V��-��.��-RVHSKLQH�-XOLQD��$3�
DWWHQGHG� WKH� ZHELQDU� RQ� $UWLȦFLDO� ,QWHOOLJHQFH� DQG�
0DFKLQH� /HDUQLQJ� ZLWK� &KDW� %RW� RUJDQL]HG� E\�
6DYHHWKD�(QJLQHHULQJ�&ROOHJH� 

· 0V��-��.��-RVHSKLQH�-XOLQD��$3�DWWHQGHG�WKH�ZHELQDU�RQ�
$UWLȦFLDO� ,QWHOOLJHQFH� 'HP\VWLȦHG� RUJDQL]HG� E\�:LOH\�
,QGLD�� 

· 'U�� 1�� 6ULSUL\D�� $63�� 'U�� ,�� -RH� /RXLV� 3DXO�� $63�� DQG�������
'U��6��6DVLUHNKD��$63��DQG�0V��-��.��-RVHSKLQH�-XOLQD��$3������
DWWHQGHG�WKH�$&0�,QGXVWU\�ZHELQDU�RQ�$,�IRU�,QGLD�DQG�
%H\RQG� 

· 'U�� 6�� 3RRUQLPD�� $63�� DWWHQGHG� D� ZHELQDU� RQ� REMHFW�
WUDFNLQJ� XVLQJ� 0/� DQG� S\WKRQ� RUJDQL]HG� E\� 3DQWHFK�
VROXWLRQV�� 

· 0V��-��.��-RVHSKLQH�-XOLQD��$3�DWWHQGHG�WKH�ZHELQDU�RQ�
0DFKLQH� /HDUQLQJ� DQ� ([SORUDWRU\� 7RRO�� .H\� &RQFHSWV�
DQG�3URJUDPPLQJ�RUJDQL]HG�E\�&6,��$&0�&KHQQDL��,(((�
&6�� 

· 0U��$UXONXPDU��9��$3�DWWHQGHG�WKH�ZHELQDU RQ�0DFKLQH�
/HDUQLQJ� $OJRULWKPV� IRU� 5HDO� :RUOG� $SSOLFDWLRQV����
FRQGXFWHG�E\�15,�,QVWLWXWH�RI�7HFKQRORJ\� 



ϯϴ 

 

-81( 
· 'U�� ,�� -RH� /RXLV� 3DXO�� $63� DQG� 'U�� 6�� 6DVLUHNKD�� $63�����

DWWHQGHG� WKH� ZHELQDU� RQ� Ǹ7R� )LJKW� &29,'-��� XVLQJ���
5RERWLFV�	�,R7ǹ��RUJDQL]HG�E\�'HSDUWPHQW�RI�&RPSXWHU�
6FLHQFH� DQG� (QJLQHHULQJ�� 0DKHQGUD� (QJLQHHULQJ������
&ROOHJH��1DPDNNDO�'LVWULFW�� 

· 'U��1��6ULSUL\D��$63��KDV�DWWHQGHG�D�ZHELQDU�RQ� Ǹ'DWD�
9LVXDOL]DWLRQ� WKURXJK� RQOLQH� SHGDJRJ\ǹ� RUJDQL]HG� E\�
6DWK\DEDPD� ,QVWLWXWH� RI� 6FLHQFH� DQG� 7HFKQRORJ\��
&KHQQDL�� 

· 0V�� -�� .�� -RVHSKLQH� -XOLQD��$3�� DWWHQGHG� WKH� IROORZLQJ�
 HYHQWV� 

Þ :HELQDU� RQ� Ǹ*HVWXUH� 5HFRJQLWLRQǹ� RUJDQL]HG� E\� 'HSW��
RI�(&(��9DUGKDPDQ�&ROOHJH�RI�(QJLQHHULQJ� 

Þ :HE�VHPLQDU�RQ�Ǹ$UW�DQG�&KDOOHQJHV�RI�:ULWLQJ�3DSHUV�
IRU� ,(((� 7UDQVDFWLRQVǹ� RUJDQL]HG� E\� 59&(� 6%�� ,(((��
%DQJDORUH�6HFWLRQ� 

 
· 'U�� ,�� -RH� /RXLV� 3DXO�� $63� DQG� 'U�� 6�� 6DVLUHNKD�� $63�����

DWWHQGHG� WKH� ZHELQDU� WLWOHG� Ǹ3DWHQW� $FW�� 'UDIWLQJ����
)LOLQJ� 6\VWHP�� DQG� &KDOOHQJHV� LQ� ,QGLDǹ�� RUJDQL]HG� E\�
,QWHUQDO� 4XDOLW\� $VVXUDQFH� &HOO� �,4$&��� 50'��������������
(QJLQHHULQJ�&ROOHJH��&KHQQDL� 

· 'U�� ,�� -RH� /RXLV� 3DXO�� $63�� DQG� 'U�� 6�� 6DVLUHNKD�� $63����
DWWHQGHG� WKH� ZHELQDU� RQ� Ǹ,QGXVWULDO� ,R7� DQG������������
&\EHUVHFXULW\ǹ��RUJDQL]HG�E\�&KHQQDL�&KDSWHUV�RI�,(((�
&6��$&0�	�&6,�� 

· 'U�� ,�� -RH� /RXLV� 3DXO�� $63�� DWWHQGHG� WKH� ZHELQDU� RQ�
Ǹ,QWURGXFWLRQ� WR� H/HDUQLQJ� &RQWHQW� &UHDWLRQǹ�����������
RUJDQL]HG�E\�&6,��$&0�	�,(((�&6�LQ�FROODERUDWLRQ�ZLWK�
WKH�(78�WHDP�RI�&'$&�0XPEDL�� 

· 'U��6��3RRUQLPD��$63��DWWHQGHG�D�ZHELQDU�RQ�Ǹ%LJ�'DWD�
DQG�&RYLG��ǹ��RUJDQL]HG�E\�0F*UDZ+LOO�(GXFDWLRQ�� 

· 'U��1��%KDODML��$63��DWWHQGHG�WKH�IROORZLQJ�HYHQWV� 

Þ :HELQDU� WLWOHG� Ǹ+HDUWIXO� /HDGHUVKLS�� 7UDQVIRUPLQJ��������������������������������������������������������������������������������������������
(GXFDWLRQ�DQG�6XSSRUWLQJ�6XVWDLQDELOLW\ǹ�2UJDQLVHG�E\�
,,+05�8QLYHUVLW\� 



ϯϵ 

 

Þ :HELQDU�WLWOHG�Ǹ'HP\VWLI\LQJ�5LVNV�9V�2SSRUWXQLWLHV�RI�
,QGXVWULDO� ,QQRYDWLRQV� XVLQJ� )RUJH� ,QQRYDWLRQ� DQG��
9HQWXUH� 5XEULFǹ� RUJDQLVHG� E\� )RUJH� $FFHOHUDWRU��������
&RLPEDWRUH� 

· 0V��-��.��-RVHSKLQH�-XOLQD��$3��DWWHQGHG�WKH�ZHELQDU�RQ�
Ǹ,QWURGXFWLRQ� WR� H/HDUQLQJ� &RQWHQW� &UHDWLRQǹ����������
RUJDQL]HG�E\�&6,��$&0�	�,(((�&6�LQ�FROODERUDWLRQ�ZLWK�
WKH�(78�WHDP�RI�&'$&�0XPEDL�� 

· 'U�� 1�� %KDODML�� $63�� DWWHQGHG� D� ZHELQDU� RQ� Ǹ2QOLQH�
OHDUQLQJǹ� FRQGXFWHG� E\� 8QLYHUVLW\� RI� 6XQQ\� %XIIDOR��
86$�� 

· 0U�� 9�� 6LYDPXUXJDQ�� $63�� ,7� DWWHQGHG� WKH� IROORZLQJ�
HYHQWV� 

Þ :HELQDU� RQ� Ǹ&RQQHFWHG� 3URGXFWV� -� 1[W� *HQ� ,27ǹ������
RUJDQL]HG�E\�6&6909�	�3DQWHFK�(-/HDUQLQJ�  

Þ =RRP�PHHWLQJ� RQ� Ǹ*XLGHOLQHV� IRU� DGPLQLVWHULQJ� RSHQ�
ERRN�H[DPV�KDQGOHG�E\�3URI��5��5DPDQXMDP��,QVWLWXWH�
RI� 0DWKHPDWLFDO� 6FLHQFHV�� DQG� 3URI�� 0DGKDYDQ�
0XNXQG��'HSXW\�'LUHFWRU�DQG�'HDQ�RI�6WXGLHV��&KHQQDL�
0DWKHPDWLFDO�,QVWLWXWH�� 

· 'U��6��3RRUQLPD��$63��'U��1��6ULSUL\D��$63��0V��1��5DGKD��
$3�� 0V�� -�� .�� -RVHSKLQH� -XOLQD�� $3�� DWWHQGHG� WKH����������
,QWHUQDWLRQDO� ZRUNVKRS� RQ� Ǹ$UW� RI� :ULWLQJ� 6FLHQWLȦF�
5HVHDUFK� 3DSHUǹ� RUJDQL]HG� E\� WKH� 'HSDUWPHQW� RI�
&KHPLFDO�(QJLQHHULQJ��661�&ROOHJH�RI�(QJLQHHULQJ�� 

· 'U�� ,�� -RH� /RXLV� 3DXO�� $63� DQG� 'U�� 6�� 6DVLUHNKD�� $63�����
DWWHQGHG� D� 6HYHQ� 'D\� 2QOLQH� 6KRUW� 7UDLQLQJ������������
3URJUDPPH� RQ� Ǹ'HYHORSPHQW� RI� 5HVHDUFK� 3URSRVDOV�
DQG� )XQGLQJ� 2SSRUWXQLWLHVǹ�� RUJDQL]HG� E\� 7LUXPDOD����������
(QJLQHHULQJ� &ROOHJH�� 1DUDVDURSHW�� *XQWXU� 'LVWULFW�����
$QGKUD�3UDGHVK�� 

· 'U�� ,�� -RH� /RXLV� 3DXO�� $63�� 'U�� 6�� 6DVLUHNKD�� $63�� DQG���
0V�� -��.�� -RVHSKLQH�-XOLQD��$3��DWWHQGHG�WKH� Ǹ&HUWLȦHG�����
9LUWXDO� &ODVVURRP� 7HDFKHU� 3URJUDPǹ�� RUJDQL]HG� E\�
&ODVVOH� 6.,//1(7� LQ� DVVRFLDWLRQ� ZLWK� WKH� &KHQQDL�
&KDSWHUV�RI�,(((��$&0�	�&6,�� 



ϰϬ 

 

· 0V�� -�� .�� -RVHSKLQH� -XOLQD�� $3�� DWWHQGHG� DQ� RQOLQH�
ZRUNVKRS�RQ�Ǹ'HHS�/HDUQLQJǹ�RUJDQL]HG�E\�,(((�3,7�6%�
LQ�DVVRFLDWLRQ�ZLWK�&RGLQJ�%ORFNV�� 

· 'U�� ,�� -RH�/RXLV�3DXO��$63��'U�� 6�� 6DVLUHNKD��$63��0V��6��
9LGKXVKD�� $3� DQG� 0V�� -�� .�� -RVHSKLQH� -XOLQD�� $3���������
DWWHQGHG� D� 2QH� 'D\� :RUNVKRS� RQ� Ǹ$SSOLFDWLRQV� RI����
$UWLȦFLDO�,QWHOOLJHQFH�IRU�6PDUW�7HFKQRORJ\ǹ��RUJDQL]HG�
E\�WKH�'HSDUWPHQW�RI�(&(��661�&ROOHJH�RI�(QJLQHHULQJ�� 

· 'U�� 0DODWK\� (�0�� $63� � 0V�� 1�� 5DGKD�� $3�� 0U�� $���������
6DQGDQD� NDUXSSDQ�� $3�� 0V�� 6�� 9LGKXVKD�� $3� DQG���������������������
0V�� -��.�� -RVHSKLQH� -XOLQD�KDYH�DWWHQGHG�D��-GD\�)'3�
RQ� Ǹ&RPSXWHU� 9LVLRQ� XVLQJ� &RQYROXWLRQDO� 1HXUDO����
1HWZRUNVǹ�� RUJDQL]HG� E\� $QXUDJ� 8QLYHUVLW\� DQG���
%ODFNEXFNV�� 

· 0U�� 9�� $UXONXPDU�� $3� DWWHQGHG� �� GD\V� RQOLQH� )'3� RQ�
Ǹ'DWD� YLVXDOL]DWLRQ� XVLQJ� 7DEOHDXǹ� RUJDQL]HG� E\������
'D\DQDQGD� VDJDU� FROOHJH� RI� $UWV� DQG� 6FLHQFH����������
%HQJDOXUX�� 

· 0V��-��.��-RVHSKLQH�-XOLQD��$3��DWWHQGHG�D�ZRUNVKRS�RQ�
Ǹ,QGLDQ�6LJQ�/DQJXDJHǹ�RUJDQL]HG�E\�%KXPL�1*2�� 

· 0U��9��$UXONXPDU��$3��DWWHQGHG�6HYHQ�'D\�:HELQDU�FXP�
:RUNVKRS� RQ� 'DWD� 6FLHQFH� RUJDQL]HG� E\� 'HSDUWPHQW�
RI� &RPSXWHU� 6FLHQFH� DQG� (QJLQHHULQJ�� $PULWD� &ROOHJH�
RI� (QJLQHHULQJ� DQG� 7HFKQRORJ\�� 1DJHUFRLO�� LQ�������������
DVVRFLDWLRQ�ZLWK�+HEHRQ�7HFKQRORJLHV�� 

· 'U�� 6�� .DUWKLND�� $63�� SDUWLFLSDWHG� LQ� ,QWHUQDWLRQDO���
6XPPLW� RQ� 'DWD� 6FLHQFH� DQG� $,� RUJDQL]HG� E\� 5REHUW�
%RVFK� &HQWUH� IRU� 'DWD� 6FLHQFH� DQG� $UWLȦFLDO�������������
,QWHOOLJHQFH��,,7�0DGUDV�� 

· 0V�� 6�� 9LGKXVKD�� $3�� DWWHQGHG� WKH� ,QWHUQDWLRQDO������
6HPLQDU�RQ�&RJQLWLYH�&RPSXWLQJ�	�$'+'�RUJDQL]HG�E\�
,(((� &RPSXWDWLRQDO� ,QWHOOLJHQFH� VRFLHW\� DQG�������������
FR-VSRQVRUHG�E\�WKH�,(((�0DGUDV�&KDSWHU�� 

· 0U�� 9�� 6LYDPXUXJDQ�� $63�� DWWHQGHG� D� VHPLQDU� RQ�
�7KHUPDO� &DPHUD� $SSOLFDWLRQV� )RU�0HGLFDOǹ RUJDQL]HG�
E\ 3+<7(&�%DQJDORUH�� 
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iNTeRNSHiP aT 

CaRNegie MelloN uNiVeRSiTy 

)URP�0D\���WK��������,�KDG�WKH�SULYLOHJH�DQG�SOHDVXUH�RI�
MRLQLQJ� DQ� RQOLQH� LQWHUQVKLS� FRQGXFWHG� E\� &DUQHJLH�
0HOORQ� 8QLYHUVLW\�� 3LWWVEXUJK�� 86$�� 7KH� JRDO� RI� WKLV�����
LQWHUQVKLS� ZDV� WR� PDNH� DOO� WKH� VWXGHQWV� LQ� WKH�����������
LQWHUQVKLS�OHDUQ�RQ-GHPDQG�VNLOOV�OLNH�0DFKLQH�/HDUQLQJ�
DQG�'DWD� 6FLHQFH��8QGHU� WKH�$ODQ� 7XULQJ� DZDUG�ZLQQHU�
'U�� 5DM� 5HGG\�� DORQJ� ZLWK� �� RWKHU� SURIHVVRUV� IURP������
&DUQHJLH� 0HOORQ� 8QLYHUVLW\�� ,� KDG� D� ZRQGHUIXO������������
RSSRUWXQLW\� WR� HQKDQFH� P\� VNLOOV� LQ� 0DFKLQH� /HDUQLQJ�
DQG�'HHS�/HDUQLQJ�  

7KHUH� DUH� D� WRWDO� RI� ��� VWXGHQWV� SDUWLFLSDWLQJ� LQ� WKH����
LQWHUQVKLS� SURJUDP�� IURP� ,QGLD� DQG� DEURDG�� :H� ZHUH���
GLYLGHG�LQWR���WHDPV�RI���WR���PHPEHUV�HDFK��DQG�ZHUH�
WR� ZRUN� ZLWK� WKLV� WHDP� IRU� WKH� GXUDWLRQ� RI� WKH�����������
LQWHUQVKLS� 

7KH� LQWHUQVKLS� ZDV� GLYLGHG� LQWR� �� WUDFNV�� ZKLFK� DUH��
FRQGXFWHG�SDUDOOHOO\�� 7UDFN��� LV�KDQGOHG�E\�'U�1DYHHQD��
ZKR� WHDFKHV�0/� FRQFHSWV�� 7UDFN� �� LV� D� UHVHDUFK� SDSHU�
UHDGLQJ�WUDFN��ZKHUH�WHDPV�DUH�DVVLJQHG�UHVHDUFK SDSHUV�
RQ�7XHVGD\V��GRXEW�FOHDULQJ�VHVVLRQV�DUH�KHOG�RQ�)ULGD\V�
DQG�RQ�6DWXUGD\V�HDFK�WHDP�SUHVHQWV�WKH�UHVHDUFK�SDSHU�
WR�WKH�IDFXOW\�LQ�D�VSDQ�RI����PLQXWHV��)LQDO�WUDFN�LV�0/�
WRROV�OHDUQLQJ��ZKLFK�LV�FRQGXFWHG�E\�0U��9DPVL�9HPXUX��
ZKR� HPSKDVLVHV� RQ� WKH� LPSRUWDQFH� RI� SUDFWLFH� LQ��
OHDUQLQJ� 

(YHU\GD\� IURP� ����� SP� WR� �� SP� ZH� DWWHQG� YLUWXDO����
FODVVHV�� (DFK� WUDFN� KDV� LWV� DVVLJQPHQWV� DQG� GHDGOLQHV��
$SDUW� IURP� LQGLYLGXDO� DVVLJQPHQWV� ZH� DOVR� KDYH� WHDP�
DVVLJQPHQWV�� )RUWXQDWHO\�� ,� DOVR� JRW� D� FKDQFH� WR�ZRUN�
RQ�D�VPDOO�SURMHFW�LQ�&08�ZLWK�D�VWLSHQG�RI����� 

'XULQJ�WKLV� LQWHUQVKLS�� ,�JRW�WR� LQWHUDFW�DQG�FRUUHVSRQG�
ZLWK�VWXGHQWV�RI�GLIIHUHQW�FRPPXQLWLHV�DQG�DJH�JURXSV��
ZKLFK�ZDV�D�QRYHO�H[SHULHQFH� 



ϰϯ 

 

.HHSLQJ�XS�ZLWK�GLIIHUHQW�WLPH�]RQHV�ZDV�D�FKDOOHQJLQJ�
WDVN�LQ�LWVHOI� �7KRXJK�,�ZDV�LQLWLDOO\�VK\�DQG�ODLG�EDFN��,�
OHDUQW�WR�EH�EROGHU�DQG�PRUH�FRQȦGHQW�LQ�GXH�FRXUVH� 

$OO� WKH� IDFXOW\�PHPEHUV�ZHUH�YHU\�DPLDEOH�DQG�ZLWKLQ�
UHDFK� DW� DOO� WLPHV�� GHVSLWH� WKHLU� EXV\� VFKHGXOHV�� 7KH\�
IRXQG� DPSOH� WLPH� WR� LQWHUDFW� ZLWK� XV�� FRUUHFW� RXU���
PLVWDNHV�DQG�KHOS�SURIXVHO\�WR�OHDUQ�PDQ\�QHZ�WKLQJV� 

,� PDGH� PDQ\� JRRG� IULHQGV� GXULQJ� WKLV� LQWHUQVKLS� ZKR�
FKDOOHQJHG�PH�ZLWK�QHZ�SHUVSHFWLYHV�HYHU\�VWHS�RI�WKH�
ZD\�� , GHHP� LW�P\�JRRG� IRUWXQH� WR�JHW�DQ�RSSRUWXQLW\�
WR�ZRUN�ZLWK�SHRSOH�OLNH�WKHP�   

7KH�LQWHUQVKLS�LV�VHW�WR�HQG�RQ���WK�-XQH�������DQG�,�DP�
VXUH� , ZLOO� KDYH� JDLQHG� HQRXJK� H[SRVXUH� WR� 0/���������
FRQFHSWV� WR� OD\� WKH� IRXQGDWLRQ� WR� P\� IXWXUH��������������
HQGHDYRXUV��7KLV�LQWHUQVKLS�ZDV�PDGH�UHDO�DIWHU�D�ORW�RI�
SODQQLQJ�DQG�HIIRUW�E\�PDQ\�SHRSOH�GXULQJ�WKH�WLPH�RI�
LQWHUQDWLRQDO� ORFNGRZQ�� ,� VSHFLȦFDOO\� ZRXOG� OLNH� WR�
WKDQN�661�FROOHJH�PDQDJHPHQW�DQG�&08�PDQDJHPHQW�
IRU�JLYLQJ�PH�WKLV�ZRQGHUIXO�RSSRUWXQLW\�WR� OHDUQ�QHZ�
WKLQJV��,�ZLOO�DOZD\V�FKHULVK�WKH�PHPRULHV�PDGH�GXULQJ�
WKLV�LQWHUQVKLS�   
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iNTeRNSHiP aT aSTRa ZeNeCa 

,�VWDUWHG�P\�'DWD�6FLHQFH�LQWHUQVKLS�DW�$VWUD=HQHFD�
LQ� 0D\� ������ ,� JRW� WKLV� LQWHUQVKLS� WKURXJK� DQ� 0/�
KDFNDWKRQ� WKH\� KDG� FRQGXFWHG� LQ� ,,7� 0DGUDV� DW�
6KDDVWUD� LQ� -DQXDU\�� ,�PHW�VRPH�GDWD�VFLHQFH�KHDGV�
IURP� $=ǶV� ODE� LQ� &DPEULGJH� DW� WKH� KDFNDWKRQ�� 0\�
IULHQGV� DQG� ,� HQGHG� XS�ZLQQLQJ� WKH� KDFNDWKRQ�� DQG�
ZH�FRQQHFWHG�ZLWK�WKH�$=�HPSOR\HHV�DW�WKH�HYHQW�RQ�
/LQNHG,Q�� 2QH� WKLQJ� OHG� WR� DQRWKHU�� DQG� ,� HQGHG� XS��
LQWHUQLQJ�KHUH�� ,�DFWXDOO\�GRQǶW� UHJUHW�EHLQJ� UHMHFWHG�
E\� 0LFURVRIW� QRZ�� EHFDXVH� ,ǶP� ORYLQJ� WKLV� 'DWD�����
6FLHQFH� ,QWHUQVKLS�� ,ǶYH� PHW� VRPH� DPD]LQJ� SHRSOH�
WKURXJK�WKLV�H[SHULHQFH�� 
7KLV�LV�P\�ȦUVW�WLPH�ZRUNLQJ�DW�D�FRPSDQ\��7KH\�DUH�
ZRUNLQJ� RQ� SUHWW\� LQWHUHVWLQJ� SURMHFWV�� $SDUW� IURP�
GHYHORSLQJ�D�YDFFLQH�IRU�&29,'-����WKH\�DUH�ZRUNLQJ�
RQ�XQGHUVWDQGLQJ��*HQRPH�VHTXHQFHV��DQG�0ROHFXODU�
3KDUPDFHXWLFV� �ZKLFK� LV�ZKDW� ,ǶP�ZRUNLQJ� RQ��� ,
YH�
EHHQ�DEOH�WR���H[SHULPHQW�ZLWK�D�ORW�RI�QHZ�FRQFHSWV�
OLNH� *UDSK� 1HXUDO� 1HWZRUNV�� DQG� GHDOLQJ� ZLWK�������
0ROHFXODU� VWUXFWXUHV� DQG� HQFRGLQJV�� 7KLV� LQWHUQVKLS�
WDXJKW�PH�ZKDW�GDWD�VFLHQFH�LV�DFWXDOO\�DERXW��,W�LV�
127� DERXW� EXLOGLQJ� FRPSOLFDWHG� PRGHOV�� 'DWD�������
6FLHQWLVWV� KDYH� WR� XVH� WKH� GDWD� WKH\ǶUH� JLYHQ� WR�����
LQFUHDVH� WKH� LPSDFW� LW�KDV� IRU� WKH�FRPSDQ\�� ,PSDFW�
FDQ� EH� LQ� WKH� IRUP� RI� DQDO\VLV�� LQWHUHVWLQJ�������������
REVHUYDWLRQV�� YLVXDOL]DWLRQV�� DQG� PD\EH���� MXVW�����
PD\EH��D�PRGHO� 
�,Q� P\� FDVH�� SUHGLFWLQJ� D� PROHFXODU� SURSHUW\� ZLWK�
KLJK� SUHFLVLRQ� ZLOO� HQKDQFH� WKH� FRPSDQ\
V� GHFLVLRQ�
PDNLQJ� FDSDELOLW\� LQ� SULRULWL]LQJ� YLUWXDO� VHWV� RI���
FRPSRXQGV�IRU�V\QWKHVLV�RU�WHVWLQJ�� ,
P�UHDOO\�SURXG�
RI� WKH� FRPSDQ\� ,
P� ZRUNLQJ� DW�� DQG� WKH��������������
FRQWULEXWLRQV�WKH\
UH�PDNLQJ�WR� LPSURYH�KXPDQLW\ǶV�
UHVSRQVH�WR�GLVHDVHV� 
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My JouRNey To aN iNTeRNSHiP 

0\�LQWHUQVKLS�VHDUFK�EHJDQ�IURP�WKH�PRQWK�RI�0DUFK��,�
ZRXOG� DGYLFH� WR� VWDUW� VHDUFKLQJ� IURP� )HEUXDU\� RQ� WKH�
VDIHU� VLGH��� ,� KDG� GRQH� D� IHZ� 'HHS� /HDUQLQJ� EDVHG�����
SURMHFWV�DQG�KDG�QR�LQWHUQVKLS�H[SHULHQFH�EHIRUH�KDQG��,�
XVHG� /LQNHG,Q� WR� FRQWDFW� YDULRXV� VWDUW� XSV� DQG�������
FRPSDQLHV� WKDW� ZDV� UHODWHG� WR�P\� ȦHOG� RI� LQWHUHVW�� ,��
DOVR�DSSOLHG�IRU�WKH�,,7�VXPPHU�,QWHUQVKLS�SURJUDP�DQG�
1,7�6XPPHU�3URJUDP�� ,�ZDV�GHOLJKWHG�WR�EH�RIIHUHG�DQ�
LQWHUQVKLS� IURP� D� 1,7� 3URIHVVRU�� ,� KDG� WR� ZRUN� XQGHU�
KLP� IRU� �� PRQWKV� RQ-FDPSXV�� 7KH� SRVVLELOLW\� RI����
ZRUNLQJ�RQ�D�UHVHDUFK�EDVHG�LQWHUQVKLS�WKULOOHG�PH� 

+RZHYHU��&RURQD�SDQGHPLF�KDG�WR�VHW�LQ��7KH�3URIHVVRU�
FRQWDFWHG� WR� OHW�PH� NQRZ� WKDW� WKH� LQWHUQVKLS� VWDQGV�
FDQFHOOHG� DQG� WKH� FROOHJHV� DUH� FORVHG�� ,� ZDV��������������
GLVDSSRLQWHG�� ,� FRXOGQǶW� EHOLHYH� WKDW� ,� KDG� WR� VWDUW�����
DSSO\LQJ�IRU�LQWHUQVKLSV�DJDLQ� 

,� FRQYLQFHG� P\VHOI� WR� ORRN� RXW� IRU� UHPRWH� LQWHUQVKLS�
RSSRUWXQLWLHV��GXULQJ�WKH�SDQGHPLF��$JDLQ�� ,� FRQWDFWHG�
VWDUW�XSV�DQG�D� IHZ�RI�WKHP�UHVSRQGHG��7KH\�JDYH�PH�
IHZ� WDVNV� WR� FRPSOHWH� DORQJ� ZLWK� WKH� GHDGOLQH�� 7KH\�
ZDQWHG�PH� WR� VROYH� .DJJOH� �D� JUHDW� SRUWDO� IRU� SHRSOH�
LQWHUHVWHG� LQ� 'DWD� 6FLHQFH�� FRQWHVWV� DQG� SURYLGH� P\�
VFRUH��,�JRW�D�ORW�RI�UHMHFWLRQ�PDLO� 

+RZHYHU�� DURXQG� 0DUFK� HQG� :LSUR� /LPLWHG� �,� KDG�������
DSSOLHG� IRU� WKH� LQWHUQVKLS� DURXQG�0DUFK�� UHSOLHG�� 7KH\�
WRRN� D� ORRN� DW� P\� UHVXPH� DQG� PDGH� PH� H[SODLQ� P\�
SURMHFWV�� $� IHZ�ZHHNV� ODWHU�� ,�ZDV� RIIHUHG� DQ� ��ZHHNV�
LQWHUQVKLS�� ,� DP� H[WUHPHO\� JODG� WR� EH� D� SDUW� RI� WKH�
FRPSDQ\�DQG�SXVK�P\VHOI�WR�OHDUQ�QHZ�VWXII��7KLV� LV�D�
KXJH�OHDUQLQJ�H[SHULHQFH�IRU�PH�DQG�,�DP�YHU\�H[FLWHG� 
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6LQFH� WKH� LQWHUQVKLS� LV� UHPRWH�� WKH\� VKDUHG� WKHLU�������
UHPRWH�DFFHVV�FORXG�DQG�WKDW�KDV�PDGH� LW�SRVVLEOH�IRU�
PH�WR�FRQWDFW�P\�PHQWRU�DQG�VKDUH�FRGHV��,�GLG�QRW�JHW�
WKH� RSSRUWXQLW\� WR� PHHW� P\� WHDP� DQG� LQWHUDFW� ZLWK�
WKHP��+RZHYHU�� ,�DP�H[WUHPHO\�WKDQNIXO� WR�EH�DEOH�WR�
ZRUN�IURP�P\�KRPH�ZLWK�WHFKQRORJLFDO�DGYDQFHPHQWV�
DQG� VWD\� FRQQHFWHG�ZLWK� WKH� WHDP�� +RSLQJ� WR� OHDUQ� D�
ORW�RXW�RI�WKLV�LQWHUQVKLS� 
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,WǶV�DOZD\V�D�JUHDW�SOHDVXUH�IRU�PH�WR�LQWURGXFH 6ULSDXO�
�����-�����%DWFK�DOXPQL�RI�RXU�GHSW��WR�\RX��:H�NQRZ�
WKDW�RXU�DOXPQL�ZKR�VR�GHDUO\�ORYH�RXU�661��+RZ�FDQ�
ZH� JHW� WKHP� LQYROYHG"� ,W
V� UHDOO\� D� ZD\� IRU� WKHP� WR�
JLYH� EDFN�� DV� ZHOO� DV� DQ� DWWHPSW� WR� KHOS� \RXQJ�������
VWXGHQWV�DQG�HDVH�WKHLU�WUDQVLWLRQ�LQWR�WKH�UHDO�ZRUOG���
%HLQJ�SDVVLRQDWH��SRVLWLYH��DQG�SHUVHYHUH��WKLV�LV�ZKDW�,�
KDYH�VHHQ�DV�6ULSDXO�GXULQJ�KLV�MRXUQH\�DV�D�VWXGHQW�RI�
,7�� $SDUW� IURP� H[FHOOLQJ� LQ� DFDGHPLFV�� 6ULSDXO� KDV������
DOZD\V�VKRZQ�LQWHUHVW�LQ�GHYHORSLQJ�QHZ�VNLOOV��,�KRSH�
LW�LV�FRQWLQXLQJ HYHQ�QRZ����7KDQN�\RX�IRU�VKDULQJ�\RXU�
WKRXJKWV�WR�RXU�EXGGLQJ�HQJLQHHUV�� 

 

--�'U��,��-RH�/RXLV�3DXO��$VVRFLDWH�3URIHVVRU� 

HoW To Be a ValuaBle        
deVeloPeR - 

leSSoNS FRoM SiliCoN Valley 

,W� KDV� EHHQ� DURXQG� �� \HDUV� VLQFH� ,� ODQGHG� LQ� 6LOLFRQ����
9DOOH\� DQG� KDYH� ZRUNHG� RQ� ȦQWHFK� DOO� WKLV� ZKLOH�� ,ǶYH�
KDG�WKLV�ZRQGHUIXO�RSSRUWXQLW\�WR�ZRUN�RQ�VRPH�RI�WKH�
FRPSOH[� SURGXFWV� DQG� FKDOOHQJHV�� %HLQJ� LQ� WKH� YDOOH\��
,ǶYH�FRPH�WR�PHHW�D�ORW�RI�WHFK�HQWKXVLDVWV�DQG�FUHDWRUV�
DQG� KDYH� OHDUQHG� TXLWH� D� ELW� WDONLQJ� WR� WKHP�� 7RGD\� ,�
SHQ� GRZQ� ZKDW� ,� WKLQN� DUH� P\� OHVVRQV� RI� EHLQJ� D�������
YDOXDEOH� GHYHORSHU�� 1RWH�� ,� FRQVFLRXVO\� FKRVH� WKH�ZRUG�
YDOXDEOH�LQVWHDG�RI�FRRO�RU�DZHVRPH� 
 
0DNLQJ�FKRLFHV�HDUO\ 
 
&RPLQJ� RXW� RI� FROOHJH�� DQG� ODQGLQJ� \RXU�ȦUVW� MRE� IHHOV�
JUHDW�� %XW� OLWWOH� GLG� ,� UHDOL]H� WKDW� HDUO\� �� WR� �-\HDU�
FKRLFHV�JRHV�D�ORQJ�ZD\�� 



ϰϵ 

 

5LJKW� IURP�FROOHJH�� ,� KDG�D�GHHS�
LQWHUHVW� LQ�FRGLQJ�DQG� ,�FRXOGQǶW�
SXW� P\� KHDG� LQ� ZRUN� ZLWKRXW�
VHHLQJ� FRGH�� ,� UHTXHVWHG� WKH��
FRQFHUQHG� SHRSOH� DQG� LW������
EDFNȦUHG�VHULRXVO\�WKDW�,�KDG�WR�
TXLW� P\� ȦUVW� MRE� LQ� D� IHZ�
PRQWKV� WR� PRYH� RQWR� JUHHQHU�
SDVWXUHV�� ,W� ZDV� RQH� RI� WKRVH�
WRXJK�WLPHV�EXW� ORRNLQJ�EDFN� LW�
ZDV�WRWDOO\�ZRUWK�LW��,�JRW�WR�VHH�
&2'(� GD\� LQ� DQG� GD\� RXW�� %XW�
WKHQ� WKLV� ZDV� D� VHUYLFHV������
FRPSDQ\�DQG�VRRQ�,�UHDOL]HG�WKH�
GLIIHUHQFH� EHWZHHQ� EHLQJ� D� SDUW�
RI�VHUYLFHV�YV�SURGXFW�FRPSDQ\�� 
 
,W� VWDUWHG� EHFRPLQJ� FOHDU� WKDW� P\� DPELWLRQV� DQG� VNLOOV�
PD\� EH� EHWWHU� XWLOL]HG� LQ� D� SURGXFW� FRPSDQ\� DQG� VR� ,�
WUDQVLWLRQHG� DJDLQ� GHVSLWH� EHLQJ� JLYHQ� DZHVRPH�����������
RSSRUWXQLWLHV� LQ� VHUYLFHV�� 7KLV� DJDLQ� LV� D� NH\� GHFLVLRQ� ,�
PDGH�DQG�,�VWURQJO\�UHJDUG�LW�DV�P\�EHVW� 
 

<RX� PXVW� PDNH� GHFLVLRQV� YHU\� HDUO\�� 7R� EH� LQ� FRGH� RU�
DZD\�IURP�FRGH�RU�D�WRWDOO\�GLIIHUHQW�SURIHVVLRQ�KDV�WR�EH�
PDGH� VRRQHU� WKDQ� ODWHU�� ,Q� FDVH� LW� JRHV�ZURQJ�� \RX� IDLO�
IDVW� DQG� UHFRYHU� ZKLFK� ZRXOGQǶW� ZHLJK� \RX� GRZQ� VR�
PXFK� 
 
 
%H�WKDW�SHUVRQ�ZKR�FDQ�PRYH�D�PRXQWDLQ 
 
2IWHQ� WKHUH�DUH� WKHVH�NLQGV�RI�SURMHFWV� WKDW�FRPH�DORQJ�
DQG� ,� VHHP� WR� EH� VLWWLQJ� DPRQJVW� RWKHU� GHYHORSHUV� DQG�
PDQDJHUV�ZKHUH�DQ�HIIRUW�RU�FRPSOH[LW\�LV�GLVFXVVHG�DQG�
PRVW�SHRSOH�LQ�WKH�URRP�VD\�WKLV�ZRXOGQǶW�ZRUN�RU�UDWKHU�
WKLV� WDNHV�WRR�PXFK� WLPH�� WRXJK�WR�SXOO� LW� WKURXJK��HWF��
%XW�,ǶYH�IRXQG�WKDW�VRPHWLPHV�GLYLQJ�LQWR�VXFK�VLWXDWLRQV�
DQG� WDNLQJ� RZQHUVKLS� HYHQ� WKRXJK� KDYLQJ� OLWWOH�������������
LQIRUPDWLRQ�KDV�KHOSHG�P\�JURZWK�D�ORW� 
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)RU�H[DPSOH��ZKHQ� ,�KDG� MXVW� ODQGHG� LQ�9DOOH\��ZH�KDG�D�
PDMRU�GDWDEDVH�FRUUXSWLRQ�EHFDXVH�RI�EXJJ\�FRGH�DQG� LW�
QHHGHG�PDQXDO�FRUUHFWLRQ��5HPHPEHU�WKLV� LV� �PLOOLRQV�RI�

UHFRUGV� ZH� DUH� WDONLQJ� DERXW�
DQG� LW� KDV� WR� EH� XSGDWHG� ZLWK�
LQWHJULW\� LQ� SDUDOOHO� WR� EHLQJ��
DFWLYH�� ,ǶYH� VHHQ� HYHQ� WKH� EHVW�
RI� GHYHORSHUV� JHW� D� OLWWOH����
QHUYRXV� EHFDXVH� LQ� ȦQWHFK� LI�
\RX�VFUHZ�XS��LW�PLJKW�JR�WR�DQ�
H[WHQW� WKDW� VRPHRQH� ZRXOG���
UHSRUW� DERXW� WKLV� HUURU�� DQG�
TXLWH� VLPSO\� \RX� PD\� FUHDWH�
QHZV�� ,� KDG� QR� LGHD� ZKDW� WKLV�
VLWXDWLRQ� LV� EXW� ,� NQHZ� LW� ZDV�
VRPH�NLQG�RI�D�VDIH�VFULSW�WKDW�
KDV� WR� FRUUHFW� PLOOLRQV� RI�����
UHFRUGV�� $QG� WKHUH� ,� ZDV�������

UHFROOHFWLQJ� DOO� WKH� 3/�64/V� DQG� VHQW� RXW� D� ȦQH� VFULSW�
WKDW� VROYHG� WKHP� DOO�� :DV� LW� D� ȧDVK\� WDVN"� 12��:DV� LW��
WLULQJ"�<(6��%XW�DW�WKH�HQG�RI�WKH�GD\��,�ZDV�WRR�YDOXDEOH�
WR�P\�RUJDQL]DWLRQ�DQG�WKDW�VFULSW� LV�VWLOO�EHLQJ�UHIHUUHG�
WR��6R�EH�WKDW�SHUVRQ�ZKR�FDQ�PRYH�D�PRXQWDLQ�DQG�VHW��
VWDQGDUGV� 
 
$OZD\V�EULQJ�PRUH�WR�WKH�WDEOH 
 
6D\� \RX� ZRUN� DPRQJ� �� WR� ����
HQJLQHHUV� DQG� \RX� UROO� RXW� D�
SURGXFW�WR�OLYH��:KDW�KDSSHQV�DW�
WKH� HQG� RI� GHOLYHU\"� :H����������
FHOHEUDWH�� SUREDEO\� PRQLWRU� DQG�
WURXEOHVKRRW� LVVXHV�� DQG� WKHQ�
PRYH� RQ�� %XW� ZKDW�����������������
GLIIHUHQWLDWHG� PH� IURP� WKH� UHVW�
RI�GHYHORSHUV� LV�WKDW� ,ǶYH�DOZD\V�
KDG� WKH� XUJH� WR� GR� VRPHWKLQJ�
PRUH�� ,W� FRXOG� EH� WRXJK� WR������
XQGHUVWDQG� ZKDWǶV� WKDW� ǸPRUHǹ�
GHSHQGLQJ� RQ� WKH� W\SH� RI�������
SURMHFWV�DQG�WHFKQRORJLHV�\RX�XVH��%XW�WKHUH�LV�GHȦQLWHO\�
D�ǸPRUHǹ�RXW�WKHUH� 



ϱϭ 

 

)RU�H[DPSOH��ZH�ZHUH�PLJUDWLQJ�D�SURGXFW�IURP�YHU�����WR�
YHU������$�ZKROH�JURXS�RI�GHYHORSHUV�ZRUNHG�WKURXJK�IRU�
PRQWKV�� ,� QRWLFHG� DQ� RSSRUWXQLW\� WR� GR� VRPH� DQDO\WLFV�
RQ� WRS� RI� LW� VR� ,� UROOHG� RXW� D� WRRO� XVLQJ� JUDIDQD� DQG���
RYHUQLJKW� WKH� WHDP� FDQ� YLVXDOL]H� WKH� SURJUHVV�������������
SHUIRUPDQFH�� HWF�� �7UXWK�EH� WROG�� ,�ZDV�PHUHO\� WU\LQJ� WR�
OHDUQ� JUDIDQD� WKDW� GD\��� 7KH� QH[W� GD\�� QRWKLQJ� HOVH����
PDWWHUHG�DQG�WKDW�WRRO�EHFDPH�WKH�VWDQGDUG�IRU�WUDFNLQJ�
WKH� UDPS�� 7KDW� EHFDPH� P\� ǸPRUHǹ� DQG� PDGH� PH����������
YDOXDEOH� 
 
/HW�JR�RI�\RXU�IDYRULWH�ODQJXDJH 
 
$V�PXFK�DV�\RX� ORYH�WR�FRGH��YHU\�VRRQ�\RX�PLJKW�WDNH�
VRPH� ODQJXDJH�V�� DV� \RXU� IDYRULWH�� ,� ZDV� WRR�� ,� ORYHG�
$63� �1HW� DQG� ZRXOG� SUHIHU� WKDW� RYHU� DQ\� RWKHU��������
IUDPHZRUN�� %XW� WKHQ�� LQ� UHDOLW\�� XVLQJ�D� VLQJOH� ODQJXDJH�
VLPSO\�ZRQǶW�ZRUN� XQOHVV� \RX�ZDQW� WR� EH� D� IUDPHZRUN�
GHYHORSHU�DV�LQ�FRUH�FRQWULEXWRU�LQ�WKH�IRUXP��DOWKRXJK�,�
WKLQN� \RX� VWLOO� QHHG� WR� EH� DZDUH� RI� RWKHU� HFRV\VWHPV���
2IWHQWLPHV��P\� IHOORZ�GHYHORSHUV� VWLFN� WR� WKHLU� IDPLOLDU�
WHFKQRORJLHV�ZKHUHDV�,�KDG�NHSW�P\�RSWLRQV�RSHQ��+DYLQJ�
IDPLOLDULW\�ZLWK�PXOWLSOH� ODQJXDJHV� DQG� WHFK� VWDFNV� DUH�
OLNH� KDYLQJ� D� MHWSDFN� RQ� \RX�� <RX� FDQ� HDVLO\� ȧ\� DURXQG�
YDULRXV� SURMHFWV� DQG� ERRWVWUDS� WKLQJV� PDNLQJ� \RX� WRR�
YDOXDEOH� 
 
)ODVK\� WKLQJV� FRXQW�� EXW� LW
V� WKRVH� ERULQJ� DQG� WRXJK� RQH�
OLQH�Ȧ[�WKDW�JHWV�\RX�IDU 
 
3HRSOH�KDWH�PDLQWHQDQFH�DQG�OLNH�WR�VZLWFK�WR�WKH�QH[W�
ELJ� SURMHFW� DQG� EH� RQ� OLPHOLJKW�� 7KLV� LV� TXLWH� QDWXUDO�����
$IWHU�DOO�LQ�WKH�VRIWZDUH�GHYHORSPHQW��SDLQLQJ�WKH�*ROGHQ�
*DWH�%ULGJH� LV�TXLWH�QRUPDO� �DOWKRXJK�SHRSOH� OLNH�WR�FDOO�
LW�� ,� DP� GRLQJ� LW� LQ� DQ� H[WHQVLEOH� ZD\��� (YHU\� SLHFH� RI�
FRGH�\RX�ZULWH�ZLOO�EH�UHZULWWHQ�LQ�WKH�QH[W���WR���\HDUV�
LI�QRW�VRRQHU��6R�LW
V�RN�WR�QRW�PDNH�LW�VR�H[WHQVLYH�WKDW�
\RX�VSHQG�\HDUV�LQ�GHYHORSPHQW�� 
 
:KLOH� WKH� WHFK� VWDFN� NHHSV� HYROYLQJ�� YHU\� IHZ� SHRSOH����
UHDOL]H� WKDW� VRPHRQH� KDV� WR� JHW� WKHLU� KDQGV� GLUW\� WR�
FOHDQ� XS� WKH� OHJDF\� PRQVWURXV� FRGH�� ,WV� WRXJK�� ERULQJ��
DQG�PLJKW�EUHDN�ȧRZV�KHUH�DQG�WKHUH��%XW�ȧDVK\�WKLQJV�
GRQ
W�ȧDVK�ZLWKRXW�OHJDF\�G\LQJ��%H�WKDW�SHUVRQ�ZKR�FDQ�
EH�ERWK� 



ϱϮ 

 

)RU�H[DPSOH��,�ZRXOG�VSHQG�ZHHNV�WRJHWKHU�FRGLQJ�D�QHZ�
ȧDYRU� RI� WKH� 3URGXFW� EXW� DOVR� NLOO� WKH� ROG� FRGH� WDNLQJ�
GHSUHFDWLRQ� LQ� SDUDOOHO� UDWKHU� WKDQ� DQ� DIWHUWKRXJKW�� ,W�
QRW� RQO\� KHOSV� \RX� FRPSDUH� DQG� UHOHDVH� D� EXJ-IUHH���
SURGXFW� EXW� DSSHDOV� WR� WKH�PDQDJHPHQW� IRU� VDYLQJ� DOO�
WKH� FRVW� RI� NLOOLQJ� OHJDF\�� &XWWLQJ� WKH� ZLUH� LV� DIWHU� DOO�
HTXDOO\� IXQ� DV� FUHDWLQJ� QHZ� FRPSRQHQWV�� 0DNH���������
GHSUHFDWLRQ�D�KDELW�EXW�GRQǶW�RYHUGR�LW� 
 
:ULWH�WKRVH�ERULQJ�WHFK�GRFXPHQWV� 
 

/HW
V� EH� KRQHVW�� QR� GHYHORSHU�
OLNHV� WR� ZULWH� GRFXPHQWV�� :H�
KDWH� KDYLQJ� WR� GUDZ� GLDJUDPV�
RYHU� DQG� RYHU� DJDLQ� MXVW� WR�
SUHVHQW�LW�WR�H[HFV��%XW��LWǶV�WKH�
RQO\�ZD\�WR��FRPPXQLFDWH�DQG�
FRQQHFW�ZLWK� WKH�PDQDJHPHQW�
DQG� SHRSOH� ZKR� PDNH�����������
GHFLVLRQV�� 6R�� LW� KDV� WR� EH��
FRPSHOOLQJ�DQG� ,� OHDUQHG� LW� WKH�
KDUG�ZD\� 
 
7KHUH� XVHG� WR� EH� WKLV� WHVWLQJ�
IUDPHZRUN� LQ� RXUV� ZKHUH� LW�
ZDV� YLUWXDOO\� LPSRVVLEOH� WR���
UHDOO\� KDYH� D� IXQFWLRQDO� WHVW�
VXLWH�� 

 
%XW�� KHUH� ,� ZDV� WU\LQJ� WR� EH� GLIIHUHQW� DQG� GHYHORSHU�
VRPHWKLQJ� ,� WKRXJKW�ZRXOG� EH� YDOXDEOH�� %XW� XQWLO� ,� SXW�
WKDW�LQ�D�GRFXPHQW�DQG�UHSUHVHQWHG�LW�ZLWK�VRPH�FUD]\�
DOJHEUD��LW�ZDV�QHYHU�UHDOO\�XQGHUVWRRG�EH\RQG�P\�IHOORZ�
GHYHORSHUV��)XQQ\�VWRU\��,�RIWHQ�ZRQGHU�ZKHUH�GR�ZH�XVH�
OLQHDU�HTXDWLRQV��DQG�LQ�RQH�RI�P\�SURMHFWV�,�KDG�WR�XVH�
LW�WR�VHH�LI���&LYLFV�����&59V�����-D]]�ZRXOG�ȦW�D�WUXFN�RI�
VL]H� &�� 6R� WKHUH� \RX� JR�� �[��\��]�  � &�� 5HSUHVHQW� ZLWK�
PDWK� LI�SRVVLEOH�� ,W�KHOSV�\RX�SURYH�ZKDW�\RX�DUH�GRLQJ�
REMHFWLYHO\� DQG� GHFUHDVHV� SHRSOH� IURP� MXGJLQJ� \RXU������
VROXWLRQV�VXEMHFWLYHO\� 
 
7KDWǶV� WKH� WULFN�� <RX� JRW� WR� GR� LW� DOO�� ([SORUH� WRROV� OLNH�
VWUXFWXUL]U�FRP� DQG� VZLPODQHV�LR�� 7KH\� PDNH�������������
GRFXPHQWLQJ�D�ELW�PRUH�IXQ�WKDQ�UHJXODU�RQHV� 



ϱϯ 

 

%LQJH�ZDWFK�XGHP\�FRP� 
 
+RZ� PXFK� ZH� ORYH� WR� ELQJH-ZDWFK� VHULHV� RQOLQH�������
/LNHZLVH�� IRU� WKH� SDVW� IHZ� \HDUV�� ,� WDNH� WLPH� WR��������
ELQJH-ZDWFK� FRXUVHV� RQ�XGHP\�FRP�� ,W� KDV� VRPH�RI� WKH�
DPD]LQJ� WUDLQHUV� OLNH� 6WHSKHQ� *ULGHU� DQG� 0D[LPLOLDQ�
6FKZDU]PXHOOHU�� <RX� FRXOG� OLWHUDOO\� PDVWHU� -DYD6FULSW� ��
1RGH� MXVW�ZLWK�WKHVH���SHRSOH�DQG�EHFRPH�SURȦFLHQW�VR�
HDVLO\�� 1RW� MXVW� WKHVH�� WKHUH� DUH� WRQV� RI� RWKHU� YDOXDEOH��
UHVRXUFHV�LQFOXGLQJ�<RX7XEH��%LQJH�ZDWFK�WKHP��$OWKRXJK�
\RX� PD\� QRW� NQRZ� ZKHUH� \RXǶOO� SXW� WKHP� WR� XVH���������
LPPHGLDWHO\�� RQ� D� ORQJHU� UXQ�� LW� VHWV� \RX� DSDUW� ZLWK����
LPPHQVH�NQRZOHGJH� 
 
,�KRSH�WKHVH�OHVVRQV�ZRXOG�KHOS�\RX�ERRWVWUDS�RQ�WKLQJV�,�
ZLVK� ,
G� NQRZQ� ZKHQ� ,� VWDUWHG� D� FDUHHU� LQ� VRIWZDUH������
GHYHORSPHQW��&KHHUV� 
 

 
6ULSDXO�&KLGDPEDUDP�$VRNDQ 

661�,7������-�����   
0HPEHU��7HFKQLFDO�6WDII��  

3D\3DO    

'U��3��9DVXNL��$63��	�'U��1��%KDODML��$63��RUJDQL]HG�DQ�
RQOLQH� $OXPQL� LQWHUDFWLRQ� WLWOHG� Ǹ$VN� $Q\WKLQJ� ZLWK�
0DODLNDQQDQǹ��7KH�VSHDNHU�ZDV �0U��0DODLNDQQ� ������
%DWFK��DQG�KH�KDV�UHFHLYHG�WKH�Ǹ'LVWLQJXLVKHG�$OXPQXV�
RI�661ǹ�DZDUG�IRU�WKH�\HDU�����-������ 
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)($785(� 
$57,&/( 
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7KH� KLVWRU\� RI� RXU� ZRUOG� LV� QR� GRXEW��
HYHQWIXO�� 7KH� ,ULVK� SODJXH�� WKH� �� PDMRU�
ZRUOG� ZDUV�� DQG� PDQ\� PRUH� HYHQWV� KDYH�
VSODVKHG� FULPVRQ� RQ� WKH� SDJHV� RI� RXU����
KLVWRU\�� %XW� DV� FLYLOL]DWLRQV� EHFDPH� PRUH�
VRSKLVWLFDWHG� DQG� VRFLDOO\� FRQQHFWHG�� WKH�
SUREDELOLW\� RI� VXFK� GUDVWLF� HYHQWV���������
KDSSHQLQJ� ZDV� TXLWH� ORZ�� RU� VR� WKH\�
WKRXJKW� 
7KH� GDZQ� RI� WKH� QHZ� GHFDGH� EURXJKW�
DERXW� D� � FULVLV� WKH� ZRUOG� QHYHU��������������
DQWLFLSDWHG�� 7KH� HSLGHPLF� RI� &29,'� ���
VSUHDG� IURP� &KLQD� WR� WKH� HQWLUH� ZRUOG����
DIIHFWLQJ� PLOOLRQV� RI� SHRSOH� DFURVV� WKH�
JOREH�� 7KLV� GLVHDVH� VSUHDG� IURP� SHUVRQ� WR�
SHUVRQ�VR� UDSLGO\�� WKDW� LW� OHG� WR� WKH�GHDWK�

DQG�VXIIHULQJ�RI�PDQ\���EHIRUH�DQ\�PHDVXUHV�FRXOG�
EH�WDNHQ�WR�FRQWURO�LW�  
$V� WKH� QHHG� WR� PDLQWDLQ� GLVWDQFH� IURP� RQH�������
DQRWKHU� LQFUHDVHG��PRVW� RI� WKH� LQGXVWULHV� WRRN� D�
KLW� HLWKHU� LQ� SURGXFWLYLW\� RU� LQ� HPSOR\HH� KHDOWK��
7UDQVSRUW� ZDV� SXW� RQ� KROG�� VR� ZDV� WKH� ZKROH����
HQWHUWDLQPHQW � LQGXVWU\�� 3HRSOH� ZHUH�
DGYLVHG� WR� VWD\�DW�KRPH�DQG�QRW� VWHS�
RXW� H[FHSW� IRU� WKH� EDUH� PLQLPXP�����
UHTXLUHPHQWV�� 7KLV� FRQFHSW� RI� GRLQJ�
QRWKLQJ�WR�VWD\�VDIH�ZDV�UHFHLYHG�ZLWK�
PL[HG�IHHOLQJV� 
,Q� ,QGLD��WKH�FRQFHSW�RI� ORFNGRZQ�ZDV�
WDNHQ� VHULRXVO\�� XQOLNH� PDQ\� RWKHU��
QDWLRQV�� 7KH� LQLWLDO� ZDYH� RI� ORFNGRZQ�
ZDV� HQIRUFHG� ZLWK� VWULFW� FRQGLWLRQV�
DQG� GLVFLSOLQDU\� DFWLRQ� ZDV� WDNHQ� IRU�
SHRSOH� ȧRXWLQJ� WKH� UXOHV�� 7KH� ZKROH�
QDWLRQ�FDPH�WR�D�VWDQGVWLOO��� 

loCKdoWN - a SilVeR liNiNg? 



ϱϲ 

 

$OO� LQVWLWXWLRQV�� EH� LW� HGXFDWLRQ��
WUDQVSRUW� RU� ZRUN�� ZHUH� FORVHG�
GRZQ� LPPHGLDWHO\�� 7KRXJK� WKHUH�
ZHUH�SHRSOH�ZKR�LJQRUHG�WKH�UXOHV��
WKH�PDMRULW\�RI� WKH�QDWLRQ�VWD\HG�
KRPH� 
$W� ȦUVW�� WKRXJK� WKH� ORFNGRZQ�
VHHPHG�OLNH�D����ZHOFRPH�EUHDN�IRU�
PDQ\��WKHUH�ZDV�LQFRQYHQLHQFH�DV�
URXWLQH� ZDV� GLVWXUEHG� DQG� PDQ\�
SUHFDXWLRQV�KDG�WR�EH�WDNHQ�DW�DOO�
WLPHV�� 

�$V� WKH� ORFNGRZQ� FRQWLQXHG�� PDQ\� FRPSDQLHV�
IDFHG�HFRQRPLF�WURXEOHV��$OVR�� WKH�HQWHUWDLQPHQW�
LQGXVWU\� OLNH� PDOOV�� PRYLH� WKHDWUHV� VWDUWHG����
KHDGLQJ�WRZDUGV�D�VOXPS��GXH�WR�REYLRXV�UHDVRQV� 
 
6HHPV�OLNH�D�EDG�WLPH�ULJKW"� ,W� LV��QR�GRXEW��%XW��
HYHU\� FORXG� GRHV� KDYH� D� VLOYHU� OLQLQJ�� 7KH� GDUNHU�
FORXG�RI�&29,'���PLJKW�HYHQ�KDYH�D�VLOYHU�DXUD��LI�
RQH�ORRNV�DW�LW�ULJKW��'LGQǶW�JHW�LW"�1R�SUREOHP��,W�
PLJKW� VHHP� DV� LI� WKH�ZRUOG� LV� FRPLQJ� WR� DQ� HQG�
XQGHU�WKH�LQȧXHQFH�RI�D�WLQ\�YLUXV��EXW�RQH�PXVW�
QRW�PLVV� DSSUHFLDWLQJ� WKH� SRVLWLYH� HIIHFWV� LW� KDV�
EURXJKW� DERXW�� )URP� GHEXWLQJ� LQWR� WKH� YLUWXDO�
ZRUOG� WR� WLFNLQJ�D� IHZ� LWHPV�RII� WKH� EXFNHW� OLVW��
SHRSOH�KDYH�EHHQ�IDU�IURP�LGOH� 
 
(YHU\RQH� PXVW� KDYH� VXUHO\� QRWLFHG� WKH� ERRP� LQ�
WKH� XVH� RI� WHFKQRORJ\�� %H� LW� IDFHWLPLQJ� MXVW� WR�
NHHS� LQ� WRXFK�� RU� FRQGXFWLQJ� ZRUNVKRSV� DQG���
FRQIHUHQFHV�� SHRSOH� DUH� ORRNLQJ� DW� HYHU\�PHGLXP�
SRVVLEOH� WR� VWD\� FRQQHFWHG� WR� WKH� ZRUOG������������
$SSOLFDWLRQV� VXFK� DV� =RRP�� *RRJOH� 0HHW�� *RRJOH�
'XR�� :HEH[� DQG� :KDWV$SSǶV� YLGHR� FDOO� IHDWXUH��
KDYH�JDLQHG�PRPHQWXP��0RVW�FRPSDQLHV�VWDUWHG�
RII� ZLWK� WKH� PDQGDWRU\� ǵ:RUN� IURP� +RPHǶ��������
UHOXFWDQWO\��EXW�ORRNLQJ�DW�WKH�VXFFHVV�UDWH��PDQ\�
FRPSDQLHV�DUH�VXJJHVWLQJ�WKH�FRQWLQXDWLRQ�RI�WKLV�
LGHD�HYHQ�ZKHQ�WKH�ORFNGRZQ�LV�UHPRYHG��� 



ϱϳ 

 

7KH� QHHG� WR� PDLQWDLQ� DQ� RIȦFH� LV� QR� ORQJHU� DQ���
LVVXH�DQG�WKH�HPSOR\HHV�FDQ�DOVR�EH�SURYLGHG�ZLWK�
DQ� DOORZDQFH� WR� VHFXUH� EDQGZLGWK� WR�ZRUN� IURP�
WKH�FRPIRUW�RI�WKHLU�KRPH� 
 

2QOLQH� (GXFDWLRQ� KDV� EHFRPH�
WKH�WKLQJ�RI�WKH�GD\��:LWK�DOO�
FODVVHV�DQG�DVVHVVPHQWV�EHLQJ�
FRQGXFWHG� RQOLQH�� VWXGHQWV�
DUH�DEOH�WR�NHHS�XS�ZLWK�WKHLU�
VWXGLHV��HYHQ�DV�WKH\�UHOD[�DW�
KRPH� � 0DQ\� RQOLQH� FODVVHV�
KDYH� FRPH� XS� WR� HQFRXUDJH�
QHZ�KREELHV�VXFK�DV�SDLQWLQJ��
FUDIW�� PXVLF� IRU� NLGV� DQG�
DGXOWV�DOLNH�� 
�&RRNLQJ� KDV� EHFRPH� RQH� RI�
WKH� IDYRXULWH� SDVWLPHV� RI��
SHRSOH�� 7KH� UHVWULFWLRQ� RI���
HDWLQJ� RXW� KDV� HQFRXUDJHG�
SHRSOH� WR� WDNH� D� SHHN� DQG�

VWRFN�WKHLU�ODUGHU�ZLWK�GHOLFLRXV�VWXII� 
(QWHUWDLQPHQW"� 1RWKLQJ� WR� ZRUU\� DW� DOO������
6WUHDPLQJ� DSSOLFDWLRQV� OLNH� 1HWȧL[�� $PD]RQ�
3ULPH�� +RWVWDU�� <RXWXEH�� HWF� KDYH� OHIW� QR� VWRQH�
XQWXUQHG� LQ� NHHSLQJ� DXGLHQFHV� HQWHUWDLQHG�� 6R�
PXFK� VR� WKDW� WKH� VXEVFULSWLRQV� DIWHU� WKH��������
ORFNGRZQ�DUH�LQ�PLOOLRQV��LQ�D�VLQJOH�FRXQWU\�  
 
,QFLGHQWDOO\�� WKH� ORFNGRZQ� KDV� XQORFNHG��������
WHFKQRORJ\� IRU� YDULRXV� VWUDWD� RI� WKH� VRFLHW\�� $�
ODUJH� QXPEHU� RI� IDUPHUV� DUH� SDUWLFLSDWLQJ� LQ�����
YLUWXDO� ǵSODQW�FOLQLFVǶ� WR�FODULI\�TXHULHV� UHODWHG� WR�
IDUPLQJ� DFWLYLWLHV�� VRPHWKLQJ� ZKLFK� ZDV��������
FRQVLGHUHG� ǵRXW� RI� UHDFKǶ� WR� WKHP�� 9DULRXV� DSSV�
OLNH� ǵ$DURJ\D� 6HWXǶ� KDYH� EHHQ� ODXQFKHG� WR� WDNH�
SUHFDXWLRQDU\�PHDVXUHV�DJDLQVW�WKH�SDQGHPLF��� 



ϱϴ 

 

��$OVR� VWDUW� XSV� LQFXEDWHG� XQGHU� YDULRXV������������
HGXFDWLRQDO� LQVWLWXWLRQV� DUH� WDNLQJ� RII� DV����������
LQQRYDWLYH� LGHDV� WR� VHUYLFH� WKH� VRFLHW\� DUH� EHLQJ�
LPSOHPHQWHG�        
7KH� ORFNGRZQ� KDV� JLYHQ� DQ� RSSRUWXQLW\� IRU�����
IDPLOLHV� WR� VSHQG� ǵUHDOǶ� TXDOLW\� WLPH� ZLWK� HDFK�
RWKHU�� $� EUHDN� IURP�ZRUN�VWXGLHV� KDV� RSHQHG� XS�
WKH� GRRU� WR� FUHDWLYH� LGHDV� DQG� VWUHVV� IUHH� WLPH��
7KLV� LV� D� KXJH� DGYDQWDJH� HVSHFLDOO\� IRU� WKRVH�
ZRUNLQJ�LQGLYLGXDOV�ZKR�EDUHO\�JHW�WLPH�RII�ZRUN��

6WD\LQJ� DW� KRPH� KDV� JLYHQ� DQ�
RSSRUWXQLW\ �WR��UHFRQQHFW�ZLWK�
IULHQGV� DQG� IDPLO\�� YLUWXDOO\� DW�
OHDVW� 
2Q� WKH� VRFLHWDO� OHYHO����������
FRPPXQLWLHV� KDYH� FRPH�������
WRJHWKHU� DQG� KDYH� H[SUHVVHG�
VROLGDULW\� LQ� WKH� ȦJKW� DJDLQVW�
WKH�SDQGHPLF��'RFWRUV��PHGLFDO�
ZRUNHUV��VRFLDO�ZRUNHUV�DQG�WKH�
SROLFH� IRUFH� KDYH� WDNHQ� � XSRQ�
WKHPVHOYHV� WKH�PLJKW\� WDVN� RI�
NHHSLQJ�WKH�FLWL]HQV�VDIH��  
:KHWKHU� LW� LV� WKH� SROLFH��
VSUHDGLQJ� DZDUHQHVV� RU� WKH�
GRFWRUV�EUDYLQJ�WKH�GLVHDVH�DQG�
WUHDWLQJ��SDWLHQWV��WKHVH�JURXSV�
KDYH� DWWDLQHG� WKH� KRQRXU� RI�
EHLQJ�FDOOHG�WKH�ǵZDUULRUVǶ��7KHLU�
FRQWULEXWLRQ�WR�WKH�EHWWHUPHQW�����������������������������������������������������������������������������������������������

RI�WKH�VRFLHW\�ZLOO�QHYHU�EH�IRUJRWWHQ� 
7KRXJK� WKH� ZRUOG� LV� JRLQJ� WKURXJK� D� GLIȦFXOW�
WLPH��RQH�PXVW�QRW�RYHUORRN�WKH�SRVLWLYH�DVSHFWV�
IRU�WKH\�JLYH�XV�KRSH�DQG�VWUHQJWK�WR�VWD\�VWURQJ�
DQG�ȦJKW�DJDLQVW�WKH�SDQGHPLF�  
 
6WD\�+RPH�6WD\�6DIH��  

  
-�62:0<$��.�� 

,7�%   
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7KH�QHHG�WR�PDLQWDLQ�VRFLDO�GLVWDQFLQJ�LQ�WKH�SHULRG�
RI� ORFNGRZQ� KDV� JLYHQ� ULVH� WR� WKH� QHHG� RI� UHPRWH�
WUDQVDFWLRQV� DQG�PDLQWHQDQFH� RI� EXVLQHVVHV�� (YHU\�
FRPPHUFLDO�EXVLQHVV�LV�QRZ�WXUQLQJ�ZKROHKHDUWHGO\�
WRZDUGV� FRPSOHWH� GLJLWL]DWLRQ� RI� WKHLU� GDLO\��������
URXWLQHV�� %XW� EXLOGLQJ� D� PRELOH� RU� ZHE� DSSOLFDWLRQ�
IURP� WKH� VFUDWFK�� WKDW� WRR� RQ� D� VKRUW� QRWLFH� LV� D��
WHGLRXV�SURFHVV��7KLV�LV�ZKHUH�=LQJHU�FRPHV�LQWR�WKH�
SLFWXUH�  
 
=LQJHU� LV� DQ� 2SHQ� 6RXUFH� )UDPHZRUN� IRU� EXLOGLQJ�
+\SHUORFDO� 'HOLYHU\� 0RELOH� DQG� :HE� DSSOLFDWLRQV��
=LQJHU� SURYLGHV� GHYHORSHUV� DQ� HDV\� WR� KDQGOH�
EDFNHQG� IRU� RUGHULQJ� 	� GHOLYHULQJ� IRRGV�� JURFHULHV��
IUXLWV�� YHJHWDEOHV��PHGLFLQHV�� HWF�� =LQJHU� VSHHGV� XS�
WKH� GHYHORSPHQW� SKDVH� E\� ,QYHQWRU\� 0DQDJHPHQW��
2UGHU� 7UDFNLQJ�� 6FKHGXOHG� 7DVNV�� 6HFXULW\�� $XGLWLQJ��
1RWLȦFDWLRQV�HWFǾ 
 
,QYHQWRU\� 0DQDJHPHQW�� 7UDFN� DQG� PDQDJH���������
DYDLODELOLW\�RI�LQYHQWRULHV�ZLWK�HDVH� 
2UGHU� 7UDFNLQJ��7UDFN�RUGHUV� IURP�LQLWLDO�DFFHSWDQFH�
WR�ODVW�PLOH�GHOLYHU\�WR�FXVWRPHUV� 
6FKHGXOHG�7DVNV��6FKHGXOH�UHFXUULQJ�EDFNJURXQG�MREV�
DQG�WLPH�WKHP�WR�PHHW�\RXU�QHHGV� 
 
 

ZiNgeR 



ϲϭ 

 

6HFXULW\�� $XWKHQWLFDWH�� FRQȦUP� DQG� PDQDJH�
XVHUV�LQ�D�UROH�EDVHG�PDQQHU� 
$XGLWLQJ�� $XGLW� DQG� JHQHUDWH� UHSRUWV� WR� WUDFN�
DQG�PRQLWRU�WKH�DSSOLFDWLRQ� 
1RWLȦFDWLRQV��5HFHLYH�UHDO�WLPH�DOHUWV�LQFOXGLQJ�
SXVK�QRWLȦFDWLRQV��HPDLO�DQG�606� 
 
:KDW�FDQ�\RX�EXLOG�ZLWK�=LQJHU" 
7KH� ZRUOGǶV� PRVW� SRSXODU� DSSV� WKDW� FRXOG� EH�
UHEXLOW� XVLQJ� =LQJHU� DUH� 'XQ]R�� 6ZLJJ\�� 8EHU�
(DWV��=RPDWR��0\QWUD��$PD]RQ��0HG3OXV���$MLR��
�PJ��'HFDWKORQ��ELJEDVNHW��ȧLSNDUW�HWF�Ǿ 
 
2XU�)UDPHZRUN�ZRUNV�ZLWK�(YHU\�SODWIRUP�� 
=LQJHU� FDQ� VHDPOHVVO\� LQWHJUDWH� ZLWK� YDULRXV�
ZHE� 	� PRELOH� DSSOLFDWLRQV� OLNH� $QJXODU����������
-DYD6FULSW��.RWOLQ��5HDFW��-DYD��6ZLIW�HWF�Ǿ� 
 
$Q� DQGURLG� DSSOLFDWLRQ� =LQJHU� 3DUWQHU� LV� DOVR�
XQGHU�GHYHORSPHQW�XVLQJ�WKLV�IUDPHZRUN�� ,W� LV�
DQ�LQWHUQDO�IRRG�GHOLYHU\�SODWIRUP�GHYHORSHG�WR�
RSHUDWH� LQ� FROOHJH� RU� FRPSDQ\� FDIHWHULD��������
LQWHUQDOO\� LQ� UHGXFLQJ� WKH� TXHXH� OHQJWK� LQ�
FRXQWHUV� 
 

 



ϲϮ 

 

,�ZDV� IRUWXQDWH� WR�EH�D�SDUW�RI� WKLV� IUDPHZRUNǶV�
GHYHORSPHQW� WHDP� DQG� ZRUNHG� RQ� WKH���������
IUDPHZRUNǶV� LQLWLDO� SKDVH� RI� GHYHORSPHQW�� DQG� ,�
DP� ORRNLQJ� IRUZDUG� WR� ZRUNLQJ� RQ� WKH����������
IUDPHZRUNǶV� XSFRPLQJ� UHOHDVHV�� ,� VSHFLDOO\� WKDQN�
P\�VHQLRUV �/RJHVK�'� �&6(���+DUVKYDUGKDQ�3��&6(��
DQG� 6KULNDQWK� 5DYL�,7�� ZKR� ZHUH� WKH� FKLHI��������������
SURJUDPPHUV� LQ� SODQQLQJ� DQG� EULQJLQJ� =LQJHU� WR�
OLIH� 
 
,� KRSH� WKLV� IUDPHZRUN� UHDFKHV� IDU� DQG�ZLGH�� DQG�
LPSURYHV� WKH� VSHHG� RI� GLJLWL]LQJ� EXVLQHVVHV�� VR�
WKDW� WKH� ERQG� EHWZHHQ� FXVWRPHUV� DQG�����������
VKRSNHHSHUV�VWD\V�LQWDFW�HYHQ�GXULQJ�ORFNGRZQ�   
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ϲϯ 

 

CyBeR THReaTS 
aMidST CoVid-19  

7KH� JOREDO� FRURQDYLUXV� SDQGHPLF� LV� WZLVWLQJ� OLIHVW\OHV�
DQG�OLYHOLKRRGV�DOO�RYHU�WKH�ZRUOG��'D\�WR�GD\�OLIH�KDV�LQ�
LWVHOI� WDNHQ� D� Ǹ8-7XUQǹ� IRUFLQJ� SHRSOH� WR� VHHN��������
VDQFWXDU\�RYHU�XQGHȦQHG�SHULRGV�RI�WLPH��$V�SHRSOH�WU\�
WKHLU�EHVW�WR�DGDSW�DQG�VXUYLYH��WKH�HYHU�IDPRXV�TXRWH�
RI�QDWXUDOLVW�DQG�JHRORJLVW��&KDUOHV�'DUZLQ�-� Ǹ6XUYLYDO�
RI� WKH� )LWWHVWǹ�� FDVWV� LWV� RZQ� VKDGRZ� LQ� WKH� F\EHU�
ZRUOG�DV�PDOLFLRXV�KDFNHUV�LQYHQW�QHZ�DWWDFN�PRGXOHV��
WDNLQJ�DGYDQWDJH�RI� WKH�HSLGHPLF��+RZ�H[DFWO\"�$PLG�
WKH� JOREDO� RXWEUHDN�� F\EHUFULPLQDOV� DUH� LQFUHDVLQJO\��
XVLQJ� &29,'-��� DV� D� OXUH� WR� WULFN� XQIRFXVHG� XVHUV� E\�
FDSLWDOLVLQJ�RQ�WKHLU�IHDU�DQG�XQFHUWDLQW\� 
 
$PRQJVW�WKH�PLOOLRQV�VWUXJJOLQJ�WR�NHHS�XS�ZLWK�WKHLU�
OLYHV�� H[SHULHQFLQJ� WRXJK� WLPHV� WR� PDLQWDLQ� WKHLU����
OLYHOLKRRGV� DQG� WU\LQJ� WR�PDLQWDLQ� D� EDODQFH� EHWZHHQ�
HQGV�� WKHUH� KDYH� VHHGHG� SUREOHPV� WKDW� DUH� VWULYLQJ� WR�
ZRUVHQ�WKH�FRQGLWLRQ� 
 
7KH� SDQGHPLF� KDV� FUHDWHG� D� F\EHUFULPH� SOD\JURXQG��
)URP� SKLVKLQJ� VFDPV� WR� UDQVRPZDUH� WR� VRFLDO� PHGLD�
DWWDFNV�� &29,'-��� IRFXVHG�PDOZDUH� FDPSDLJQV� DUH� RQ�
WKH� ULVH�� ,Q� IDFW�� DFFRUGLQJ� WR� UHVHDUFK� IURP� =VFDOHU��
WKHUHǶV� EHHQ� D� ������� SHUFHQW� LQFUHDVH� LQ� FRURQDYLUXV�
UHODWHG� DWWDFNV�� 7KLV� LV� D� GUDPDWLF� VSLNH� LQ���������������
F\EHUVHFXULW\� DFWLYLW\�� &\EHUFULPLQDOV� KDYH� D� ORQJ����
KLVWRU\� RI� H[SORLWLQJ� WUDJHGLHV�� QDWXUDO� GLVDVWHUV� DQG�
RWKHU� JOREDO� DQG� QDWLRQDO� FULVHV�� DQG� ZHǶUH� VHHLQJ����
KLVWRU\� UHSHDW� LWVHOI� QRZ�� 7KH\ǶUH� SUH\LQJ� RQ� SHRSOHǶV��
HPRWLRQV� DW� D� WLPH� ZKHQ� F\EHUVHFXULW\� LV� WDNLQJ� D�
EDFN� VHDW� WR� IHDU�� XQFHUWDLQW\� DQG� SDQLF�� $V� D� UHVXOW��
WKHUH� LV� DQ� XQSUHFHGHQWHG� YROXPH� DQG� YDULHW\� RI����
FRURQDYLUXV-WKHPHG�PDOZDUH�FDPSDLJQV� 



ϲϰ 

 

7R�VWDUW�ZLWK��DWWDFNHUV�DUH�LPSHUVRQDWLQJ�HPDLOV�WKDW�
DSSHDU� WR� KDYH� EHHQ� JHQHUDWHG� DXWRPDWLFDOO\� E\� D�����
OHJLWLPDWH�ȦOH-VKDULQJ�VLWH� VXFK�DV�2QH'ULYH�DQG�WDNH�
WKHLU�YLFWLP�WR�D�SKLVKLQJ�VLWH�WKURXJK�D�OHJLWLPDWH�ȦOH�
VKDULQJ� VLWH�� *UHDW�ZD\� WR� VWHDO� FUHGHQWLDOV� DQG� VFDP�
SHRSOH�RXW�RI�PRQH\� 
 
+DFNHUV� KDYH� DOVR� DWWHPSWHG� D� VSHDU-SKLVKLQJ� DWWDFN�
RQ� 6RXWK� .RUHDQ� ȦUPV�� KLGLQJ�PDOZDUH� LQ� GRFXPHQWV�
SXUSRUWLQJ�WR�FRQWDLQ� LQIRUPDWLRQ�RQ�6HRXOǶV� UHVSRQVH�
WR�WKH�SDQGHPLF� 
 
&\EHUVHFXULW\�UHVHDUFKHUV�KDYH�LGHQWLȦHG�D�QHZ�W\SH�RI�
LPSHUVRQDWLRQ�DWWDFN�WKDW� LV�XVLQJ�*RRJOH�ȦOH�VKDULQJ�
DQG�VWRUDJH�ZHEVLWHV�OLNH�*RRJOH�'RFV�WR�WULFN�YLFWLPV�
LQWR� VKDULQJ� ORJLQ� FUHGHQWLDOV�� 2I� WKH� QHDUO\� ��������
IRUP-EDVHG� DWWDFNV� GHWHFWHG� EHWZHHQ� -DQXDU\� �� DQG�
$SULO� ���� *RRJOH� 'RFV� ZHUH� XVHG� LQ� ��� SHUFHQW� RI��������
DWWDFNV� LQ� ,QGLD�� PDNLQJ� XS� �� SHUFHQW� RI� DOO�����������
VSHDU-SKLVKLQJ� DWWDFNV� LQ� WKH� ȦUVW� IRXU� PRQWKV� RI�
������ .HUDOD� KDV� UHFRUGHG� WKH� KLJKHVW� QXPEHU� RI�
F\EHUDWWDFNV� GXULQJ� WKH� &RYLG-��� ORFNGRZQ� ZLWK� WKH�
VWDWH� VHHLQJ� DURXQG� ������ DWWDFNV� GXULQJ� WKH� SHULRG��
KLJKHVW� LQ� WKH�FRXQWU\��.HUDOD�ZDV� IROORZHG�E\�3XQMDE�
ZLWK� ���� DWWDFNV� DQG� 7DPLO� 1DGX�� ZKLFK� VDZ� ���������
DWWDFNV��GXULQJ�WKH�ORFNGRZQ��7KHVH�DWWDFNV�DUH�DLPHG�
WR� FRPSURPLVH� FRPSXWHUV� DQG�PRELOH� GHYLFHV� WR� JDLQ�
DFFHVV�WR�XVHUV�FRQȦGHQWLDO�GDWD��EDQNLQJ�GHWDLOV��DQG�
FU\SWRFXUUHQF\�DFFRXQWV� 



ϲϱ 

 

6LQFH� WKH� VWDUW� RI� WKH� &29,'-��� SDQGHPLF�� :+2� KDV�
VHHQ� D� GUDPDWLF� LQFUHDVH� LQ� WKH� QXPEHU� RI� F\EHU�������
DWWDFNV�GLUHFWHG�DW�LWV�VWDII��DQG�HPDLO�VFDPV�WDUJHWLQJ�
WKH� SXEOLF� DW� ODUJH� � 6RPH� ���� DFWLYH� :+2� HPDLO�������
DGGUHVVHV�DQG�SDVVZRUGV�ZHUH�OHDNHG�RQOLQH�DORQJ�ZLWK�
WKRXVDQGV� EHORQJLQJ� WR� RWKHUV� ZRUNLQJ� RQ� WKH� QRYHO�
FRURQDYLUXV�UHVSRQVH�  
$V� PDQ\� NQRZ�� (PSLUH� 0DUNHW� LV� RQH� RI� WKH� PRVW����
SRSXODU� SODFHV� WR� EX\� LOOHJDO� JRRGV� RQ� WKH� GDUN� ZHE��
:KLOH� UHFUHDWLRQDO�DQG�FRPPRQ�SUHVFULSWLRQ�GUXJV�DUH�
D�PDLQVWD\�RQ�GDUN�ZHE�PDUNHWV�� WKHUH�DUH�D�QXPEHU�
RI� PHGLFLQDO� GUXJV� WKDW� KDYH� EHHQ� WRXWHG� DV�����������
SURVSHFWLYH� WUHDWPHQWV� IRU� &29,'-���� 'UXJV� OLNH�������
K\GUR[\FKORURTXLQH�� UHPGHVLYLU�� IDYLSLUDYLU�� ORSLQDYLU�
DQG�ULWRQDYLU�DUH�RQ�VDOH��7KH�YHQGRU�FODLPV�WR�KDYH�DQ�
XQOLPLWHG� VXSSO\� DQG� ZLOO� VHOO� \RX� D� ZKRSSLQJ� ��������
K\GUR[\FKORURTXLQH�SLOOV�IRU���������,W�LV�RQH�RI�WKH�IHZ�
SURPLQHQW� PDUNHWV� WKDW� KDV� QRW� EDQQHG� WKH� VDOH� RI�
SDQGHPLF-UHODWHG� JRRGV� RXWULJKW� DQG� LV� DSSDUHQWO\�
KDSS\�WR�SURȦW�IURP�WKH�FRURQDYLUXV�  
 
7KHUH� DUH� QXPHURXV� FRURQDYLUXV-WKHPHG� UDQVRPZDUH�
DWWDFNV�EHLQJ�DLPHG�DW�FRUSRUDWHV�HYHU\�QRZ�DQG�WKHQ��
WKDW� HPSOR\HHV� DUH� UHTXHVWHG� WR� SUDFWLVH� GLVWDQFLQJ��
LQFOXGLQJ�LQ�WKH�F\EHU-VSDFH� 
 
$V�KXPDQV�DUH�WKH�ZHDNHVW�OLQNV�WR�VXFK�DWWDFNV��LW�LV�
WKH� GXW\� RI� HYHU\� LQGLYLGXDO� WR� VWD\� QRW� MXVW� VWURQJ�
GXULQJ�WKLV�VLWXDWLRQ��EXW�DOVR�VPDUW� LQ�RUGHU�WR�DYRLG�
DGYHUVH�HIIHFWV� 
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ϲϲ 

 

CoNTaCT TRaCiNg 

,�WKLQN�DOO�RI�XV�FDQ�DJUHH�ZKHQ�,�VD\�WKDW�ZH�ZDQW�
WKH�ORFNGRZQ�WR�HQG��%HLQJ�VWXFN�DW�KRPH�XQDEOH�WR�
JR� RXW� DQG� PHHW� SHRSOH� RU� FRQWLQXH� RXU� ǸQRUPDOǹ�
OLIH��KDV�SXW�XV�DOO� LQ�D�VWDWH�RI� OLPER��%XW�WKHUH� LV�
KRSH�� $QG� GXH� WR� WKH� UDSLG� VXUJH� LQ� WHFKQRORJLFDO��
DGYDQFHPHQWV�� LW� LV�XQVXUSULVLQJ� WKDW� WKH�KRSH� OLHV�
LQ�WKH�IRUP�RI�FRQWDFW�WUDFLQJ�DSSV� 
 
:KDW� LV� FRQWDFW� WUDFLQJ� \RX� PD\� DVN"� &RQWDFW��
WUDFLQJ� KDV� EHHQ� XVHG�PDQ\� WLPHV� EHIRUH� WR� WUDFN�
DQG�VORZ�WKH�VSUHDG�RI�LQIHFWLRXV�GLVHDVHV��7KH�EDVLF�
LGHD� LV� WKDW� ZKHQ� D� SHUVRQ� ȦQGV� RXW� WKH\ǶYH� EHHQ�
LQIHFWHG�� WKH� FRQWDFW� HYHU\RQH� HOVH� WKH\ǶYH�EHHQ� LQ�
FRQWDFW� ZLWK� HVSHFLDOO\� IRU� SURORQJHG� SHULRGV� RI�
WLPH��,WǶV�TXLWH�VLPLODU�WR�GHWHFWLYH�ZRUN�ZKHUH�\RX�
KDYH� WR� PDQXDOO\� LGHQWLI\� ZKR� KDV� EHHQ� LQ� FORVH�
FRQWDFW� ZLWK� WKH� LQIHFWHG� SHUVRQ�� 7KLV� EHFRPHV� D�
YHU\� WHGLRXV� DQG� HUURQHRXV� SURFHVV� EHFDXVH� LW��
PDLQO\�UHOLHV�RQ�KXPDQ�PHPRU\��<RX�PD\�EH�DEOH�WR�
OLVW�RXW�\RXU�IULHQGV�DQG�IDPLO\��EXW�ZKDW�DERXW�WKH�
SHRSOH�\RX�GRQǶW�HYHQ�NQRZ��6D\�WKH�SDVVHQJHU�ZKR�
VDW� QH[W� WR� \RX� RQ� WKH� EXV�� 2U� WKH� ZDLWUHVV� ZKR�
VHUYHG�\RX�\RXU� IRRG�� ,WǶV� LPSRVVLEOH�WR�WUDFH�HYHU\�
SHUVRQ� \RXǶYH�
EHHQ� LQ� FRQWDFW�
ZLWK� WKURXJK� WKH�
WUDGLWLRQDO���
PHWKRGV� 
 
 



ϲϳ 

 

,I� RQO\� ZH� KDG� PRELOH� WUDFNLQJ� � GHYLFHV� WKDW� FRXOG��
SLQSRLQW� \RXU� ORFDWLRQ�� ,I� RQO\� WKH� GHYLFHV� FRXOG��������
LQWHUDFW�ZLWK�RWKHU�GHYLFHV�DQG�VWRUH�ODUJH�DPRXQWV�RI�
GDWD�RQ�FURVV�UHIHUHQFHDEOH�GDWDEDVHV�� 
 
:LWK�PRVW�RI�\RX�UHDGLQJ�WKLV�RQ�\RXU�PRELOH��,�WKLQN�
\RX� JHW� WKH� JLVW�� :KLOH� FRQWDFW� WUDFLQJ� LV� D� ORW� OLNH��
GHWHFWLYH�ZRUN��OHWWLQJ�WHFKQRORJ\�EH�WKH�GHWHFWLYH�LV�
D�JDPH-FKDQJHU� 
 
6R� KRZ� GRHV� LW� ZRUN"� $OO� RI� RXU� VPDUWSKRQHV� FRPH�
HTXLSSHG� ZLWK� %OXHWRRWK� WHFKQRORJ\�� %OXHWRRWK������
EHDFRQV� DUH� FRQVWDQWO\� SLQJLQJ� RWKHU� GHYLFHV� ZLWK� D�
XQLTXH�,'�IRU�WKDW�SDUWLFXODU��GHYLFH��,I�WKH�ORQJ�VWULQJ�

LV�QRW�UHFRJQL]HG��
WKH� GHYLFHV� DUH�
GHOHWHG� IURP� WKH�
PHPRU\� 
�%XW� LQVWHDG� RI�������
GHOHWLQJ�� ZKDW� LI�
WKH�EHDFRQV�VWRUH�
WKH� VLJQDOV�� 7KLV�
ZRXOG� JLYH� XV� D���������������
FRPSUHKHQVLEOH�
OLVW� RI� HYHU\�����
GHYLFH� WKDW� KDV�
EHHQ� LQ� FORVH�
FRQWDFW�ZLWK� \RX�
LQ��UHFHQW�GD\V� 

8VLQJ�WKH�%OXHWRRWK�VLJQDOV�FDQ�DOVR�JLYH�XV�DQ�LGHD�RI�
KRZ�FORVH�\RX�ZHUH�ZLWK� VRPHRQH�DQG� IRU�KRZ� ORQJ��
7KLV� LV� ZKDW� DSSV� OLNH� $DURJ\D� 6HWX� XVH�� DQG� ZKDW���
$SSOH�DQG�*RRJOH�DUH�ZRUNLQJ�RQ� 
 
+RZ�GRHV�WKH�WUDFLQJ�SDUW�ZRUN"�:KHQ�D�SHUVRQ�JHWV�
WHVWHG� SRVLWLYH�� WKH\� FDQ� UHSRUW� WKDW� LQ� WKH� DSS�� 7KH�
SHUVRQV�QDPH�RU�ORFDWLRQ�LV�QRW�VKDUHG��EXW�WKH�SHRSOH�
WKH\�KDYH�EHHQ�LQ�FRQWDFW�ZLWK�ZLOO�JHW�QRWLȦHG�DERXW�
SRVVLEOH�H[SRVXUH� � 



ϲϴ 

 

7KLV� GHȦQLWHO\� LV� QRW� IRRO� SURRI�� )RU� RQH� LW� DVVXPHV�
HYHU\RQH�KDV�D�VPDUWSKRQH�RQ�WKHP�DW�DOO�WLPH�ZLWK�
WKH�DSS�DFWLYDWHG��%XW�WKHUH� LV�QR�GHEDWH� LQ�WKDW�WKH�
QHZ�PRGHO�ZLOO�ZRUN�EHWWHU�WKDQ�WKH�WUDGLWLRQDO�ZD\V�
RI�FRQWDFW�WUDFLQJ� 
 
'LJLWDO� FRQWDFW� WUDFLQJ� DQG� WUDFNLQJ� PD\� EH� NH\� LQ��
YLVXDOLVLQJ�WKH�VSUHDG�RI�WKH�YLUXV�DQG�LI�LPSOHPHQWHG�
LQ� D� VHFXUH� DQG� VDIH� ZD\�� PD\EH� WKH� VROXWLRQ� WR�������
UHOD[LQJ�WKH�ORFNGRZQ�DQG�UHLQVWDWH�ǸQRUPDOF\ǹ� 
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ϲϵ 

 

CoVid -19 VS MaNKiNd  

3DQGHPLF�LV�QRW�D�ZRUG�WR�EH�XVHG�OLJKWO\�RU�FDUHOHVVO\��
&29,'-���LV�VRPHWKLQJ�YLHZHG�OLJKWO\�ZLWKRXW�IHDU�DQG�
QRZ�VSDUNHG�RXW�WR�EH�D�VHULRXV�GLVDVWHU�WR�PDQNLQG��
(DFK�DQG�HYHU\�QDWLRQ� LV�ȦJKWLQJ�DJDLQVW�DQ� LQYLVLEOH�
YLUXV�FDOOHG�&2521$�ZLWK�PDQ\�FKDOOHQJHV�OLNH�ODFN�RI�
FDSDFLW\��UHVRXUFHV�DQG�UHVROYLQJ�DELOLWLHV� 
2Q�WKH�ȧRZ�RI�YLUXV�VSUHDG�� LW� LV� LPSRUWDQW�WR�FUHDWH�
DZDUHQHVV�WR�SXEOLF�RQ�ZKDW�LV�KDSSHQLQJ�DURXQG�WKH�
ZRUOG�� 7KH� PDWWHU� RI� VSUHDGLQJ� ZRUWK\� LQIRUPDWLRQ�
DFURVV� SHRSOH� E\� D� MRXUQDOLVW� KDV� PDQ\� LQȧXHQWLDO���
IDFWRUV� OLNH� EXLOGLQJ� WUXVW� DQG� FUHGLELOLW\� RQ� WKH������
QDWLRQDO� PHGLD�� UHGXFLQJ� WKH� SDQGHPLF� GLVWUHVV���������
DVVXULQJ� LPPHGLDWH� DFWLRQ� RQ� PLVLQIRUPDWLRQ� LQ����
GLJLWDO�PHGLD�HFRV\VWHP��� 
 
 
 
 
 
 
 
 
 
 
7KH�FULWLFDO�QHHG�RI�WKH�KRXU� LV�KRZ�ZHOO�WKH�FRXQWU\�
LV� DEOH� WR� FRPEDW� WKH� SDQGHPLF� HIIHFWV� DQG� ULVH� XS��
7KHUHIRUH�� WKH� OHDGHUV� ZKR� ZRUN� GXULQJ� WKHVH��������
SDQGHPLF� GD\V�DUH�PRVW�QRWHG� DQG� LQȧXHQWLDO� WR� WKH�
FLWL]HQV� RI� D� QDWLRQ�� 1RZ� WKDW� WKH� GHYHORSPHQW� RI���
VRFLDO�PHGLD�KDV�JLYHQ�KLJKHU�VFRSHV�IRU�LGHQWLI\LQJ�DQ�
HIȦFLHQW�OHDGHU�WR�OHYHUDJH�WKH�H[LVWLQJ�UHVRXUFHV�DQG�
KDQGOH�WKH�FULVLV�HIȦFLHQWO\�� 

+RZ�DQG�ZKHUH�LV�WUXVW�RQ�PHGLD�GXULQJ�&29,'-��� 



ϳϬ 

 

$FFRUGLQJ�WR�D� UHVHDUFK� UHSRUW��1DUHQGUD�0RGL� VWDQGV�
RQ� WRS� RI� DOO� RWKHU� OHDGHUV� LQ� LQȧXHQFLQJ� SHRSOH� DQG�
DELGLQJ�E\�KLV�ZRUGV� 
 
 
 
 
 
 
 
 
 
 
 
7KH�ZRUOGZLGH� ORFNGRZQ� KDG� UHȧHFWHG� GHVSHUDWHO\� LQ�
WKH� HFRQRPLF� EDVH� RI� HYHU\� FLWL]HQ�� 7KH� VXGGHQ�����
ORFNGRZQ� LQ� ,QGLD� DOVR� KDV� VLPLODU� HIIHFWV� DQG� WKH���
FLWL]HQV� KDG� WR� IDFH� MRE� ORVV�� HFRQRPLF� FULVLV������������
LQYHVWPHQW� DQG� KDUYHVW� VOLSV� LQ� VWRFN� PDUNHWV� DQG�
SHUVRQDO�RU�EXVLQHVV�FRPPLWPHQWV��<HW�WKHUH�LV�D�QHZ�
KRSH� WKDW� DW� OHDVW� ��� PLOOLRQ� SHRSOH� ZRXOG� EH���������
HPSOR\HG�DIWHU� WKH� ORFNGRZQ� LV� OLIWHG� HLWKHU�SDUWLDOO\�
RU�FRPSOHWHO\�� 
 
 
 
 
 
 
 
 
 
 

+RZ�OHDGHUV�LQIOXHQFHG�WKHLU�FRXQWU\PHQ�3UH-&29,'-���DQG�3RVW-&29,'-��� 

7KH�ULVH�RI�XQHPSOR\PHQW�GXH�WR�ZRUOGZLGH�ORFNGRZQ�IRU�&29,'-���IRU�86�DQG�,1',$� 



ϳϭ 

 

6R� WKHUH� LV� D� UD\� RI� KRSH� ZKLFK� SUHGLFWV� DQ� H[SHFWHG��
HPSOR\PHQW� UDWH� ������ WKHUHE\� SURYLGLQJ� MREV� WR�PRUH�
WKDQ� ���� PLOOLRQ� FLWL]HQV�� VD\V� &HQWUH� IRU� 0RQLWRULQJ���
,QGLDQ�(FRQRP\��&0,(��   
7KH� SHRSOH� VWD\� LQGRRUV� GXULQJ� ORFNGRZQ� DQG� REYLRXVO\�
ZRPHQ� DW� KRPH� DUH� ORDGHG� ZLWK� KRXVHKROG� ZRUN�����������
LUUHVSHFWLYH�RI�EHLQJ�HPSOR\HG�� 
7KH� VRFLHW\� LV� WZLQQHG� ZLWK� WKH� FXOWXUDO� DQG� VRFLDO����
VWLJPDV�ZKLFK� UHVXOW� LQ� GRPHVWLF� YLROHQFH�� 7KH�'LUHFWRU�
RI� &HQWHU� IRU� 6RFLDO� 5HVHDUFK�� 5DQMDQD� .XPDUL� VD\V��
ǵ9LROHQFH� JHW� DPSOLȦHG� GXULQJ� SDQGHPLF� DQG� FULVLV�� ,W�
DULVHV� ZKHQ� WKHUH� DUH� XQHTXDO� UHODWLRQVKLS�� SDWULDUFK\�
DQG� KLHUDUFK\� LQ� D� IDPLO\� HQYLURQPHQWǶ�� 7KH� 8QLWHG�����
1DWLRQV�KDV�FRLQHG�D�QHZ�WHUP�FDOOHG�ǵ6KDGRZ�3DQGHPLFǶ�
UHIHUULQJ� WR� WKH� HIIHFWV� IDFHG� E\� ZRPHQ� GXH� WR� WKH�����

DFWXDO� SDQGHPLF�� &29,'-
���� 7KH� VWDWH� RI� 8WWDU��
3UDGHVK� DOVR� PDGH� VXUH�
WKDW� ZRPHQ� DUH� VDIH� E\�
ODXQFKLQJ� DQ� � � LQLWLDWLYH��
ǵ6XSSUHVV�FRURQD��QRW�\RXU�
YRLFHǶ� E\� HQDEOLQJ� D����
KHOSOLQH� QXPEHU� WR� UHDFK��
ZRPHQ�SROLFH�RIȦFHUV� 
 
7KH� HYROXWLRQ� RI� GLJLWDO�
QHWZRUNV� KDV� HQDEOHG�
VPDUW� DQG� HDV\����������
FRPPXQLFDWLRQ� EHWZHHQ�
SHRSOH��<HV��LW�LV�LPSRUWDQW�
WR�DSSUHFLDWH�HYHU\�GLJLWDO�
LQLWLDWLYH� WKDW� ZRUOG� NLFN�
VWDUWV� ZLWK� GXULQJ� WKLV�
SDQGHPLF�� %XW� ZLWK�������
UHVSHFW� WR� ,QGLD�� LW� LV� VWLOO�
D� IX]]\� IDFWRU� RI� EHLQJ���
HIȦFLHQWO\� LPSOHPHQWHG�
DQG� DFFHVVHG� E\� FLWL]HQV��
,QGLD� KDV� PDQ\� VFKHPHV�
DQG�LQLWLDWLYHV�ZLWK�UHJDUG�
WR�'LJLWDO�,QGLD�� 
<HW�� LV� LW�UHDOO\�SRVVLEOH�WR�

KDYH�D�HTXDOLVHG�GLJLWDO�VHUYLFH�DOO�DURXQG�WKH�QDWLRQ"� 



ϳϮ 

    
0DQ\� HGXFDWLRQDO�
DFWLYLVW�� VWXGHQWV�
DQG�SDUHQWV�DUH�YHU\�
PXFK� FRQFHUQHG�
DERXW� WKH� 'LVWDQFH�
/HDUQLQJ� 0HWKRG�
�'/0�� IRU� VFKRRO�
VWXGHQWV�� 

7KH�PDLQ�FRQFHUQ�WKDW�DULVHV�ZKHQ�WKLQNLQJ�RI�'/0�LV�WKDW�
WKH� UHDGLQHVV�� DIIRUGDELOLW\� DQG� DYDLODELOLW\� RI� GLJLWDO�������
UHVRXUFHV�E\�HYHU\�VWXGHQW�LQ�,QGLD�LV�QRW�WKH�VDPH�  
:K\�LV�&29,'-���VWLOO�JRRG�WR�KDYH" 
7KH� FRURQDYLUXV� SDQGHPLF� KDV� FDXVHG� D� JOREDO� GHFOLQH� LQ�
HFRQRPLF� DFWLYLW\� DQG� ZKLOH� WKLV� LV� D� VHULRXV� FRQFHUQ�� LW�
DSSHDUV�WKDW�WKH�UDPSLQJ�GRZQ�RI�KXPDQ�DFWLYLW\�KDV�KDG�
D� SRVLWLYH� HQYLURQPHQWDO� LPSDFW�� ([SHUWV� KDYH� UHSRUWHG�
WKDW� WKH�1LWURJHQ�'LR[LGH� �12��� OHYHOV� LQ� DLU�ZDV� UHGXFLQJ�
VLQFH� ORFNGRZQ�� KRSHIXOO\� VDYLQJ�PDQ\� KXPDQ� DQG� QHDUO\�
H[WLQFW�VSHFLHV�OLYHV��:DWHU�ERGLHV�KDYH�DOVR�EHHQ�FOHDULQJ��
DQG� PDMRU� FKDQJHV� KDYH� EHHQ� VHHQ� LQ� WKH� <DPXQD� DQG��
*DQJD� ULYHUV� DIWHU� D� QDWLRQZLGH� ORFNGRZQ� ZDV� LPSRVHG��
$FFRUGLQJ� WR� WKH� &HQWUDO� 3ROOXWLRQ� &RQWURO� %RDUG
V� �&3&%��
UHDO-WLPH� ZDWHU� PRQLWRULQJ� UHVXOWV�� WKH� DYHUDJH� ZDWHU�
TXDOLW\�RI�WKH�*DQJD����SRLQWV�VHHQ�LQ�
UHFHQW�GD\V� LV� � � �VXLWDEOH� IRU�EDWKLQJ�
DQG�ZLOGOLIH�DQG�ȦVKHULHV�SURSDJDWLRQ� 
:LWK� WKH� ZRUOG� EHLQJ� DPXVHG� E\�
JOREDOL]DWLRQ� DQG�PRGHUQ� OLIHVW\OH�� LW�
ZDV� KDUG� WR� ȦQG� WLPH� IRU� KDYLQJ�
TXDOLW\� IDPLO\� WLPH�� 7KLV� SDQGHPLF�
KDV� LPSURYHG� VFRSH� IRU� JHWWLQJ� LQ�
WRXFK�ZLWK�ORFDO�YHQGRUV�DQG�EXVLQHVV�
SHHUV�� IDPLO\�� IULHQGV� DQG� QHLJKERXUV�
HYHQ�LQ�WKH�PHWURV�RI�WKH�FRXQWU\� 1R�
GRXEW� WKDW� QDWXUH� DQG� ZLOGOLIH� LV�
KHDOLQJ�ZKHQ�SHRSOH�VWD\�LQGRRUV�  

 
-�*((7+$�5   

-XQLRU�5HVHDUFK�)HOORZ� 
,7�'HSDUWPHQW   

 



ϳϯ 

 

CoNTaiNeRS  

$PLGVW� WKLV� TXDUDQWLQH�� ORFNHG� XS� ZLWKLQ� WKH� IRXU�
ZDOOV�� DOO� RI XV� ZRXOG� KDYH� SUHWW\�PXFK� FRQVXPHG�
DSSOLFDWLRQV� IRU� YDULRXV� SXUSRVHV� DQG� LQ� IDFW� EHHQ�
REOLJDWHG�WRZDUGV�WKHLU�XVDJHV�� 
 
6R�� 'R \RX� NQRZ� WKHUH�ZDV� WKLV� ZKROH� FODQGHVWLQH�
RSHUDWLRQ UXQQLQJ� EHKLQG� WKHVH ǸDSSOLFDWLRQVǹ� \RX�
FRQVWDQWO\�PDNH�XVH�RI�GD\-WR-GD\"� ,W� LV NQRZQ�DV�
Ǹ&217$,1(5�7(&+12/2*<ǹ�� 

(YHQ�SRSXODU�FORXG��FRPSXWLQJ�VHUYLFHV�OLNH�$PD]RQ�
ZHE� VHUYLFHV�� 0LFURVRIW� $]XUH�� *RRJOH� FORXG�������
SODWIRUP� KDYH HPEUDFHG WKLV� WHFKQRORJ\� ZLWK�����
FRQWDLQHU� VRIWZDUH KDYLQJ QDPHV OLNH� NXEHUQHWHV��
'RFNHU �DQG�VR����������� 

:KHQ�\RX�UXQ�DQ�DSSOLFDWLRQ�WKDW�ZDV�ZULWWHQ�ZLWK�
WKRXVDQGV�RI�OLQHV�RI�FRGH��ZKDW�PDNHV�\RX�VR�VXUH�
WKDW� WKH� GDWD� LV� WUDQVIHUUHG� ZLWKRXW� DQ\� ORVV�
IURP �WKH�FRPSDQ\ǶV�VHUYHU�DQG�GHOLYHUHG�WR�\RX�DQG�
WKH� RWKHU� FXVWRPHUV� XQELDVHG"� 5LJKW� WKHUH� HQWHUV�

LQWR�WKH�IUDPH�RXU�
FRQWDLQHU��������
WHFKQRORJ\����
VKRUWO\� FDOOHG� DV�
ǸFRQWDLQHUVǹ�  
&RQWDLQHUV� DUH� DV�
VROXWLRQ� WR� WKH�
SUREOHP�RI�KRZ�WR�
JHW� VRIWZDUH� WR�
UXQ� UHOLDEO\� ZKHQ�
PRYHG� IURP� RQH�
FRPSXWLQJ�������
HQYLURQPHQW� WR��
DQRWKHU�� WR� DYRLG�

26�GLIIHUHQFHV�DQG�VXFK��7KH\�IDFLOLWDWH�GHSOR\PHQW�
RI�VRIWZDUH�WR�D�VHUYHU� 



ϳϰ 

 

+2:�'2(6�7+(�&217$,1(5�62/9(�7+,6�" 

 
$� FRQWDLQHU� FRQVLVWV� RI� DQ� HQWLUH� UXQWLPH�����
HQYLURQPHQW�� DQ� DSSOLFDWLRQ�� SOXV� DOO� LWV�������
GHSHQGHQFLHV�� EXQGOHG� LQWR� RQH� SDFNDJH� WR�
DYRLG �GLIIHUHQFHV �LQ �WKH�26�GLVWULEXWLRQ� 
 
7KH\� ZRUN� WRJHWKHU DV� D� ǸFRQWDLQHU FOXVWHUǹ��
$QG� WKLV� PHWKRGRORJ\� LV� ZKDW� LV� IROORZHG� E\�
.XEHUQHWHV�FRQWDLQHU�FOXVWHUV� 
 

 

 

 

 

 

 

 

 

 

7KH�EHVW�NQRZQ�DQG�PRVW�ZLGHO\�XVHG�IUHH�DQG�
RSHQ� VRXUFH� FRQWDLQHU� PDQDJHPHQW� V\VWHPV� LV�
Ǹ.XEHUQHWHVǹ��ZKLFK�LV�D�VRIWZDUH�SURMHFW�WKDW�
RULJLQDWHG� DW� *RRJOH�� .XEHUQHWHV� SURYLGHV�
PHFKDQLVPV� IRU� GHSOR\LQJ�� PDLQWDLQLQJ� DQG�
VFDOLQJ�FRQWDLQHUL]HG�DSSOLFDWLRQV� 
 
:KLOH� FRQWDLQHUV� DUH� DEOH� WR� UXQ� DOO� W\SHV� RI�
VRIWZDUH��ROGHU�SURJUDPV�WKDW�ZHUH�GHVLJQHG�WR�
UXQ�RQ�D�YLUWXDO�PDFKLQH� GR�QRW�PLJUDWH�ZHOO�
WR�WKH�FRQWDLQHU�WHFKQRORJ\�ZKLFK�FDQ�EH�SXW�
RQWR�D�FORXG�SODWIRUP�OLNH�Ǹ0LFURVRIW�$]XUHǹ� 

 



ϳϱ 

 

:+< �(;$&7/<�&217$,1(56�" 

 
%HIRUH� FRQWDLQHUV FDPH LQWR H[LVWHQFH�� YLUWXDO���
PDFKLQHV� ZHUH� RQ� WKH� UXQ�� ,Q� WKLV� FDVH�� RQH������
SK\VLFDO� VHUYHU� ZDV� DEOH� WR� EH� XVHG� IRU� PXOWLSOH��
DSSOLFDWLRQV� YLD� YLUWXDO� PDFKLQHV� ZKHUH� HDFK� RQH�
FRQWDLQV� DQ� HQWLUH� 26� DQG� DSSOLFDWLRQV� WR� UXQ��
+HQFH��E\�UXQQLQJ�VHYHUDO�26�VLPXOWDQHRXVO\��WKHUH�
ZDV D ORW� RI� RYHUKHDG� RQ WKH� VHUYHU�� ,Q� FRQWUDVW��
ZLWK�FRQWDLQHU�WHFKQRORJ\��WKH�VHUYHU�UXQV�D�VLQJOH�
26��DV�HDFK�FRQWDLQHU�LV�DEOH�WR�VKDUH�WKLV�VLQJOH�26�
ZLWK� WKH� RWKHU� FRQWDLQHUV� RQ� WKH� VHUYHU��
DQG �GRHVQǶW �LQWHUIHUH�ZLWK �WKHP�  
 
$QG� PRVW� LPSRUWDQWO\�� FRQWDLQHUV� FRQVXPH��������
VLJQLȦFDQWO\ � OHVV� DPRXQW� RI� VSDFH� FRPSDUHG� WR��
YLUWXDO� PDFKLQHV�� )RU� H[DPSOH�� ZKLOH� HDFK� YLUWXDO�
PDFKLQH� PD\� UHTXLUH� JLJDE\WHV� RI� VWRUDJH�� HDFK�
FRQWDLQHU�UXQQLQJ�D�VLPLODU�SURJUDP�PD\�RQO\�QHHG�
PHJDE\WHV��7KLV�WHFKQRORJ\�ZDV�D�KXJH�VXFFHVV� LQ�
WKH� ,7� LQGXVWU\Ǥ���7R� DGG� RQ�� WKLV� WHFKQRORJ\� ZDV�
IRXQG� LQ� ������ EXW� VWLOO� VHHPV�QHZ�� %XW�� EHWWHU� WR�
NQRZ�RI�LW�QRZ�WKDQ�QHYHU�  

.HHS�/HDUQLQJ�� 
-�',9<$��5  

,7�$   
���,,�<($5����� ������� 
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121 
7(&+1,&$/ 
$57,&/(6 
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&DOO� LW�D�UR\DO�FRPHEDFN�RU�D�EUHDN�IURP�1HWȧL[�
DQG� FKLOO�� ERDUG� JDPHV� KDYH� KDG� WKHLU� PXFK�
QHHGHG� UHYLYDO� LQ� WKH� PRVW� XQH[SHFWHG� ZD\V����
%HLQJ� ORFNHG� IRU� PRUH� WKDQ� ��� GD\V� DQG������
VWUXJJOLQJ� WR�ȦQG�ZD\V� WR� VSHQG� WLPH��PDMRULW\�
RI� XV� KDYH� WDNHQ� WR� UHPRYLQJ� GXVW� IURP� WKH�
JRRG� �ROG�ERDUG�JDPHV�DQG�RSHQLQJ�D�ER[�IXOO�RI�
QRVWDOJLD� 
 
 
 
 
 
 
 
 
7KLV�ORFNGRZQ�KDV�WDNHQ�D�WROO�RQ�PRVW�RI�XV�LQ�
GLIIHUHQW� ZD\V� DW� GLIIHUHQW� SRLQWV� LQ� WLPH� EXW�
ERDUG� JDPHV� KDYH� SURYHQ� WR� EULQJ� IDPLOLHV������
VLEOLQJV� DQG� IULHQGV� WRJHWKHU�� 3HRSOH� DUH� ORRNLQJ�
IRU� PRUH� HQJDJLQJ� VRFLDO� DFWLYLWLHV� DV� WKH\������
EHFRPH� PRUH� LVRODWHG� E\� WHFKQRORJ\�� 7KH� UHDO�
EHDXW\� RI� ERDUG� JDPHV� LV� WKDW� WKH\� DUH� FURVV-
JHQHUDWLRQDO� VR� SHRSOH� RI� DOO� DJH� JURXSV� FDQ�
FRPH� WRJHWKHU� DQG� VSHQG� D� IHZ� KRXUV� SOD\LQJ�
DQG�FKLOOLQJ��%HOLHYH�LW�RU�QRW��K\SHUPDUNHW�FKDLQ�
%LJ� %D]DDU� VROG� RYHU� ������� XQLWV� RI� /XGR� DQG��
DQRWKHU� ������ XQLWV� RI� FDUURP� ERDUGV�ZKHQ� WKH�
JRYHUQPHQW�DOORZHG�VDOHV�RI�QRQ-HVVHQWLDO�LWHPV� 
 
3OD\LQJ�FODVVLFV�OLNH�/XGR���PRQRSRO\�DQG��FDUURP�
LV� DOZD\V� UHIUHVKLQJ� DV� WKH\� DUH� OLJKW-KHDUWHG�
DQG�IXQ�� 

BoaRd-oM HaCKed 



ϳϴ 

 

 :KHQ�RQH�WKLQNV�RI�/XGR���RQH�FDQQRW�UHDOO\�IRUJHW�
ǵ/XGR� NLQJǶ� -� WKH� RQOLQH� JDPH�ZKLFK� SXW� D� ORW� RI�
IULHQGVKLSV�DW�VWDNH� �1RW�WR�IRUJHW�WKH�VHYHUDO�FDUG�
JDPHV� WKDW� HLWKHU� LQGLYLGXDOV� RU� JURXS� RI� SHRSOH�
FDQ�FRPSOHWHO\�LPPHUVH��WKHPVHOYHV�LQ�� 
 
0RVW�RI�WKH�ERDUG�JDPHV�KDYH�EHHQ�FRQYHUWHG�LQWR�
PXOWLSOD\HU� DSSOLFDWLRQV�� WR� FRQQHFW� IDPLO\� DQG�
IULHQGV� IURP� IDU� DQG�ZLGH�� )HZ�RI� WKHP�DUH�8QR���
0RQRSRO\��/XGR�.LQJ��HWF�� 
 
6R� QH[W� WLPH� \RXǶUH� ERUHG�� ZK\� QRW� WU\� KDFNLQJ�
%2$5'RP� 
 
 
 
 

-�35,<$1.$�$78/�65,9$67$9$ 
,7�%     

�������,,,�<($5     
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WHaT iF, THe BaT WaS 
NeVeR eaTeN ? 

�������� /HW
V�SXW� LW� WKLV�ZD\�� ,�ZRXOG� UDWKHU�WUDYHO�XS�
DQG� GRZQ� WR� 661� IRU� WKH� UHVW� RI� P\� OLIH� WKDQ� WR�����
ZLWQHVV�DQ�DE\VPDO�\HDU�OLNH�LW��3HRSOH�IRUFHG�WR�VLW�LQ�
WKHLU� KRXVHV�� VFKRROV�� PDOOV�� FROOHJHV�� WKHDWUHV� DQG�
SDUNV�� DOO� IRUFHG� WR� VKXW� GRZQ�� 7KH� VSHFWDFOH� RI� WKH�
\HDU��72.<2� ����� JRW� SRVWSRQHG� DQG� LW� JRHV�ZLWKRXW�
HYHQ� VD\LQJ� WKDW� HYHU\� RWKHU� VSRUWLQJ� HYHQW� ZDV�
EURXJKW� WR� DQ� LQGHȦQLWH� KDOW�� ,� IHHO� WKDW� WKH� PRVW���
DIIHFWHG�FXOW�RI�IDQV�ZHUH�WKH�IRRWEDOO�IDQV���ER\�GRQ
W�
ZH�PLVV�WKRVH�ZHHNHQG�JDPHV���VLWWLQJ�LQ�IURQW�RI�WKH�
WHOH��VLSSLQJ�RQ�D�FKLOOHG�WLQ�RI�FRNH�DORQJ�ZLWK�D�VOLFH�
RI� 
]D�� KHDULQJ� 3HWHU� 'UXU\� VLQJ� WR� XV� WKH� RQJRLQJ������
DIIDLU� DQG� WR� WRS� LW� DOO�� ZDWFKLQJ � .HYLQ� 'H� %UX\QH�
ȧLFN�WKH�EDOO�ȦUVW�WLPH�ZLWK�KLV�ZDQG-OLNH�ULJKW�IRRW��
VSOLWWLQJ� DSDUW� WKH� VWHUQHVW� RI� GHIHQFHV� WR� FUHDWH� D�
PHUH� WDS-LQ� IRU� WKH� .LQJ� .XQ� $JXHUR�� +DYH� \RX����
ZRQGHUHG� ZKDW� ZRXOG� KDYH� KDSSHQHG� KDG� FRURQD��
QHYHU�H[LVWHG��PRUH�VSHFLȦFDOO\�ZKDW�FRXOG�KDYH�EHHQ�
WKH� IRRWEDOOLQJ� WLPHOLQH� OLNH� KDG� WKLV� HSLGHPLF� QHYHU�
WRRN� RII� �"� /HW
V� WDNH� D� ORRN� DW� IHZ� RI� WKH� PRVW������
SUREDEOH�HYHQWV�WKDW�FRXOG�KDYH�WDNHQ�SODFH��  
 
�� $�5(',&8/286�7,7/(�:,1  
 
/,9(5322/�)&�ȦQDOO\�PDNH�
LW� WR� WKH� VXPPLW� E\������
ZLQQLQJ�WKHLU�ȦUVW�3UHPLHU�
OHDJXH�WURSK\�HYHU�DQG�WKH�
ȦUVW� OHDJXH� WURSK\� LQ�������
DOPRVW� ��� \HDUV�� 7KH� 5HGV�
ZHUH� ��� SRLQWV� FOHDU� RII�
WKH� VHFRQG� SODFHG� 0DQ�
&LW\� DQG� QHHGHG� MXVW� ��
ZLQV�WR�EH�FURZQHG�DV�WKH�
(QJOLVK� FKDPSLRQV� �ZKLFK����������
SUHGLFWDEO\�WKH\�GLG� 



ϴϬ 

 

7KHLU� YHU\� ȦUVW� YLVLW� DV� FKDPSLRQV� ZDV� WR� WKH� (WLKDG�������
6WDGLXP� ZKHUH� 0DQ� &LW\� JDYH� WKHP� WKH� JXDUG� RI� KRQRXU��
/LYHUSRRO�ȦQDOO\� JRW� WKHLU�+ROO\ZRRG� HQGLQJ� WR� WKHLU� DHRQV�
ORQJ�ZDLW�IRU�WKH�WURSK\��%DFN�WR�WKH�UHDOLW\��ORRNV�OLNH�HYHQ�
WKH�JRGV�GR�QRW�ZDQW�WR�VHH�/LYHUSRRO�OLIWLQJ�WKH�3/�WURSK\�
EXW�KDQJ�RQ�UHGV�IRU�D�WDG�ELW�ORQJHU���WKH�IRRWEDOO�LV�JRQQD�
UHVXPH�DQG�WKHUH�LV�DEVROXWHO\ �QR�RQH�ZKR�FDQ�WDNH�DZD\�
WKDW�SLFWXUH�SHUIHFW�ȦQLVK�IURP�\RX��3/�WURSK\�EXW�KDQJ�RQ�
UHGV� IRU�D� WDG�ELW� ORQJHU�� WKH� IRRWEDOO� LV� JRQQD� UHVXPH�DQG�
WKHUH�LV�DEVROXWHO\ �QR�RQH�ZKR�FDQ�WDNH�DZD\�WKDW�SLFWXUH�
SHUIHFW�ȦQLVK�IURP�\RX� 
 
���&,52�'(//
,7$/,$� 
 
 

&LUR�,PPRELOH��ZLQV�WKH�UDFH�
IRU� 6HULH� $� JROGHQ� ERRW�� E\�
EHDWLQJ�&ULVWLDQR�5RQDOGR�E\�
D� ORQJ� GLVWDQFH�� 7KLV� LV� QRW�
WKH� RQO\� IHDW� RI� &LUR
V���
FDPSDLJQ� WKLV� \HDU�� KH� KDV�
DOVR�EHFRPH�WKH�ȦUVW�SOD\HU�
WR� VFRUH� ���� JRDOV� LQ� D����
VLQJOH� 6HULH� $� VHDVRQ� DQG�
ODVW� EXW� QRW� WKH� OHDVW� �� KH�
KDV� EURNHQ� *RQ]DOR����������
+LJXDLQ
V�PRVW�JRDOV�����JRDOV��E\�DQ�LQGLYLGXDO�LQ�D�6HULH�$�
VHDVRQ�VHW� LQ�WKH���������FDPSDLJQ��+H�KDV�EHHQ�WKH�PRVW�
LPSRUWDQW� FRJ� LQ� /D]LR
V� DWWDFN� WKLV� VHDVRQ� DQG� KDV� WKH�
QXPEHUV�WR�VHFRQG�LW��+H�LV�LQKHUHQWO\�D�ULJKW�IRRWHG�VWULNHU��
ZLWK�DQ�LQFUHGLEOH�NQDFN�IRU�ȦQLVKLQJ�DQG�KDV�EHHQ�HTXDOO\�
JRRG�ZLWK�KLV�ZHDN�IRRW�DQG�KHDG�WDNLQJ�LQWR�FRQVLGHUDWLRQ�
WKDW�KH�LV�FHUWDLQO\�QRW�WKH�WDOOHVW�RQ�WKH�SLWFK�  
 
���7+(�(1*/,6+�'20,1$1&(�&217,18(6���� 
 

-XUJHQ�.ORSS
V�/LYHUSRRO�OLIWHG�WKH�&KDPSLRQV�/HDJXH�WURSK\�
ODVW�\HDU���PDNLQJ�LW�KLV�ȦUVW�WURSK\�DW�WKH�FOXE���0DQ�FLW\�
JRW�NQRFNHG�RXW�RI�WKH�TXDUWHU�ȦQDOV�IRU�WKH�SDVW�WZR�\HDUV�
DQG�ZHUH�VWLOO�RQ�WKHLU�VHDUFK�IRU�WKH�(XURSH
V�PRVW�FRYHWHG�
WURSK\�LQ�FOXE�IRRWEDOO��:HOO���WKHLU�ZDLW�KDV�ȦQDOO\�FRPH�WR�
DQ� HQG� DV� WKH� EOXH� PRRQ� ULVHV� KLJK� E\� EHDWLQJ� %D\HUQ�������
0XQLFK�LQ�DQ�H[KLODUDWLQJ�ȦQDO��.HYLQ�'H�%UX\QH�SOD\HG�WKH�
EHVW�PDWFK�RI�KLV�FDUHHU�VR�IDU��DVVLVWLQJ���JRDOV�DQG�  



ϴϭ 

 

VFRULQJ�DQRWKHU��+H�ZHQW�RQ�WR�EH�FURZQHG�WKH�PDQ�RI�WKH�
PDWFK�DQG�ZLWK�VXFK�D�VWHOODU�SHUIRUPDQFH��DQG�LW�LV�VDIH�WR�
VD\� WKDW� KH� LV� QRZ� ZLWKLQ� D� WRXFKLQJ� GLVWDQFH� IRU� WKH������
%DOODQGRU��)RU�WZR�\HDUV�LQ�D�URZ�QRZ�DQ�(QJOLVK�WHDP�KDV�
ZRQ� WKH� FKDPSLRQV� OHDJXH� ZKLFK� JRHV� RQ� WR� VKRZ� WKH������
LQFUHDVH� LQ� TXDOLW\� RI� IRRWEDOO� LQ� WKH� 3UHPLHU� /HDJXH�������
(QJODQG� QRZ� KDV� IRXU� GLIIHUHQW� WHDPV� WR� KDYH� OLIWHG� WKLV�
FRYHWHG� 8&/� WURSK\�� RQH� PRUH� WKDQ� DQ\� RWKHU� FRXQWU\����
(QJODQG�QRZ�DOVR�KDV� VL[�GLIIHUHQW� WHDPV�WR�SOD\� LQ�D�8&/�
ȦQDO���WZR�PRUH�WKDQ�DQ\�RWKHU�FRXQWU\� 
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:HOOǾZKDW�DERXW�WKH�WLPH  
<RX�\HDUQHG�IRU�WKH�IUHH�WLPH"� 

:KHQ�\RX�ZLVKHG�WKDW 
7KH�ZRUOG�ZDV�IUHH�IURP�DOO�WKH�SROOXWLRQ�� 
:KHQ�\RX�ORQJHG�IRU�SHDFH�DQG�VLOHQFH 

$PLGVW�WKH�ZRUOGǶV�YLROHQFH��� 
*RLQJ�WKURXJK�DQ�KHDG�WRUPHQW  
$OO�WKDW�\RX�VLPSO\�ZDQWHG�LV 

7KDW�KRUQ�EODUHV�WR�VWRS�IRU�D�PRPHQW�� 
,VQǶW�WKLV�ZKDW�\RX�ZDQW" 

$�Ǹ4XDOLW\�7LPHǹ�IRU�\RXUVHOYHV   
 

:HOO��ZKDW�DERXW�WKH�WLPH 
:KHQ�\RX�ZHUH�GHVSHUDWH  

)RU�ȦYH�PRUH�PLQXWHV�RI�VOHHS 
$V�\RX�GUDJJHG�\RXUVHOI�VLJKLQJ  
7R�\HW�DQRWKHU�WLULQJ�GD\ǶV�KHDS 

$QG�WKHQ�FRPHV�WKH�WLPH  
$V �\RX�FRQYLQFH�\RXUVHOI�DOO�GD\ 

<RX�GHVHUYHG�D�PXFK�QHHGHG�EUHDN 
)DFLQJ �JDVS�LQGXFLQJ�ZRUNORDG�HYHU\GD\�� 

 
:HOO��ZHOO��SDUGRQ�PH��� 

$V�REQR[LRXV�LW�PD\�VRXQG  
%XW�LVQǶW�LW�WKH�VDPH�\RX  

:KR�LV�ULJKW�QRZ�KRSSLQJ�LQ�IURQW�RI�WKH�QHZV 
+RSLQJ�WR�EH�OHW�IUHH 

5XQQLQJ�WR�WKH�EDOFRQ\  
(YHU\�WLPH�\RX�KHDU�WKH�KRUQ 

  

PeNSiVe loCKdoWN 
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,VQǶW�LW�WKH�VDPH�\RX 
:KR�FUDYHV�IRU�D�PRUQLQJ�ZDON�LQ�WKH�EHDFK 

:KR�WR�\RXU�RZQ�DPXVHPHQW  
$FWXDOO\�ZDQW�WR�JHW�WKLV�RYHU�ZLWK 

$QG�PHHW�\RXU�GXPE�IULHQGV 
$QG�DFWXDOO\�EH�PXFK�PRUH �GHOLJKWHG 

7R�ZDWFK�WKH�FKLOGUHQ�UXQQLQJ�RQ�WKH�URDG 
:LWK�WKH�EDOORRQ�LQ�WKHLU�KDQGV 

$QG�WKH�NLGV�VTXHDOLQJ�ZLWK�GHOLJKW 
$V�WKH\�JDWKHU�DV�D�JURXS�IRU�D�JDPH  

 
:HOO��ZHOO��ZHOO�� 

$V�WKH�VD\LQJ�JRHV� 
Ǹ�7R�ZDQW�WKH�UDLQERZ 

  <RXǶYH�JRW�WR�EHDU�WKH�UDLQ�����ǹ  
/HWǶV�JHW�WKLV�RYHU�ZLWK�VRRQ�WRJHWKHU  

$QG�IRU�QRZ�JR�ZLWK�WKH�ȧRZ 
 
 

����������-�',9<$�5   
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'LJ��GLJ�XS�WKH�FRDO� 
7DNH�LW�KRPH�WR�OLJKW�\RXU�VWRYH� 

&DQ�\RX�VHH�WKH�VXQOLJKW 
*ORZLQJ�DIWHU�PLOOLRQ�\HDUV" 

 
2QFH�LW�ZDV�D�IHUQ�RU�UHHG� 

2XW�LW�FDPH�WR�WKH�VXQ�WR�IHHG� 
*UHHQV�FDXJKW��FDUULHG�DQG�WUDQVȦJXUHG 

7KH�OLJKW�WKH\�FRXOG��WR�HQHUJ\� 
 

6RRQ�WKH�HDUWK�WRRN�XS�WKH�SHDW� 
7KH�SODQW�GLHG�DQG�GHFD\HG�LQWR� 
1RZ�WKH�FRDO�LV�D�VSDUNOLQJ�VWRQH� 

2XW�RI�WKH�ZRPE�DIWHU�HRQV� 
 

&DQ�\RX�EHOLHYH��WKH�PLOOLRQ�\HDUV�ROG�OLJKW 
+HDWLQJ�\RXU�KRPH�WRQLJKW" 

)RU�KLP��\RXU�OLIH�LV�D�WZR�ȦQJHUV�VQDS� 
:LGH�DZDNH�DQG�GR�JRRG�GHHGV� 

6HH�ZLWK�\RXU�H\HV�EHIRUH�WKH\�FORVH�IRUHYHU�� 
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BeauTiFul 
 

+DUU\ǶV�VQRZ�ZKLWH�+HGZLJ�� 
HQFKDQWLQJ�HYHU\�RQ-ORRNLQJ�H\H� 

:KLOH�OLǶO�3LJZLGJHRQ��EURZQ��EULVNO\�WZLWWHUV�E\� 
<HW��LQ�WKHLU�RZQ�TXHHU�VWDQFHV� 
�DUHQǶW�WKH\�ERWK�EHDXWLIXO" 

 
 

7KH�VXPPHU�VKRUHV�EHFNRQ�WKH�MROO\�0DOLEX� 
:KLOH�WKH�FKLOO\�IDOO��WKH�KRW��KRW�EDUEHFXH� 

<HW��PRVW�GHOLFLRXVO\��DUHQǶW�WKH\�ERWK�EHDXWLIXO" 
 
 

7KHUHǶV�WKH�VSLFH�RI�WDQJ\�SL]]DV� 
DW�WKH�EXGGLHVǶ�SDUW\� 

:KLOH�WKHUHǶV�SRUULGJH�VR�SODLQ�� 
ZLWK�JUDQQ\ǶV�SDSDUD]]L� 

<HW��SHUIHFWO\�LQ�VLWX��DUHQǶW�WKH\�ERWK�EHDXWLIXO" 
 
 

6SUHDGLQJ�ZDUP�UDGLDQW�EHDPV�� 
WKH�6XQ�WDNHV�WKH�WKURQH� 

:KLOH�WKH�JOLVWHQLQJ�ZKLWH�PRRQ� 
KDVQǶW�DQ\�RI�LWV�RZQ� 

 
 

<HW��PHVPHUL]LQJO\��DUHQǶW�WKH\�ERWK�EHDXWLIXO" 
7KH�VWURQJ�PDQ�VWULGHV��DV�VZLIW�DV�D�JD]HOOH� 

:KLOH�KLV�DIIHFWLRQDWH�LURQ�SLOODU��KLV�GDLQW\�GDPVHO� 
<HW��GHOLJKWIXOO\�FRXSOHG��DUHQǶW�WKH\�ERWK�EHDXWLIXO" 
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2K��+RZ�EHDXWLIXO�LV�/RYH�� 

VDQV�KDWH��VDQV�FROG�VKRXOGHU� 
,Q�WKH�EHDXWLIXO�H\HV�DQG�SLRXV�KHDUW� 

RI�WKH�EOHVVHG�EHKROGHU�  
0DQLIHVWO\��OLIHǶV�3OHDVXUHV�DQG�3DLQV�� 

DUHQǶW�WKH\�ERWK�EHDXWLIXO" 
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· %DJ�RI�PDUEOHV 
<RX� KDYH� WKUHH� EDJV�� HDFK� FRQWDLQLQJ� WZR���
PDUEOHV�� %DJ� $� FRQWDLQV� WZR� ZKLWH� PDUEOHV��
%DJ� %� FRQWDLQV� WZR� EODFN�PDUEOHV�� DQG� %DJ� &�����
FRQWDLQV� RQH� ZKLWH� PDUEOH� DQG� RQH� EODFN���
PDUEOH�� <RX� SLFN� D� UDQGRP� EDJ� DQG� WDNH� RXW�
RQH�PDUEOH��,W�LV�D�ZKLWH�PDUEOH�  
:KDW� LV� WKH� SUREDELOLW\� WKDW� WKH� UHPDLQLQJ�
PDUEOH�IURP�WKH�VDPH�EDJ�LV�DOVR�ZKLWH" 

 

· %R\�DQG�JLUO 

$�ER\�DQG�D�JLUO�DUH�WDONLQJ� 
�,�DP�D�ER\��VDLG�WKH�FKLOG�ZLWK�EODFN�KDLU� 
�,�DP�D�JLUO��VDLG�WKH�FKLOG�ZLWK�ZKLWH�KDLU� 
$W�OHDVW�RQH�RI�WKHP�OLHG��:KR�LV�WKH�ER\�DQG�
ZKR�LV�WKH�JLUO" 

 

· &RIIHH�RU�VRGD 
*HRUJH�� +HOHQ�� DQG� 6WHYH� DUH� GULQNLQJ� FRIIHH��
%HUW��.DUHQ��DQG�'DYH�DUH�GULQNLQJ�VRGD��8VLQJ�
ORJLF��LV�(OL]DEHWK�GULQNLQJ�FRIIHH�RU�VRGD" 
 

· 1DLO�RQ�WUHH 
:KHQ� -RKQ� ZDV� VL[� \HDUV� ROG� KH� KDPPHUHG� D�
QDLO� LQWR�KLV�IDYRXULWH�WUHH�WR�PDUN�KLV�KHLJKW��
7HQ�\HDUV�ODWHU�DW�DJH�VL[WHHQ��-RKQ�UHWXUQHG�WR�
VHH�KRZ�PXFK�KLJKHU�WKH�QDLO�ZDV�� ,I� WKH�WUHH�
JUHZ�E\�ȦYH�FHQWLPHWUHV�HDFK�\HDU��KRZ�PXFK�
KLJKHU�ZRXOG�WKH�QDLO�EH" 



ϵϭ 

 

· :KDW�LV�XQLTXH�DERXW������������" 
 
 

·  (YHU\� URZ�� FROXPQ� DQG���������
GLDJRQDO�VKRXOG�DGG�XS�WR������%XW�
WKHUH�DUH�VRPH�QXPEHUV�PLVVLQJ� 

 

)LOO� LQ� WKH�PLVVLQJ� QXPEHUV�� 7KH\�
DUH�DOO�GLIIHUHQW� 

 
 

· &RQVHFXWLYH�QXPEHUV 
 

$�7HDFKHU�WKLQNV�RI�WZR�FRQVHFXWLYH��RQH�DIWHU�
WKH� RWKHU�� QXPEHUV� LQ� WKH� UDQJH� �� WR� ���� DQG�
WHOOV� $OH[� RQH� RI� WKH� QXPEHUV� DQG� 6DP� WKH��
RWKHU� 
6DP�DQG�$OH[�KDYH�WKH�IROORZLQJ�FRQYHUVDWLRQ� 
$OH[��,�GRQ
W�NQRZ�\RXU�QXPEHU� 
6DP��,�GRQ
W�NQRZ�\RXU�QXPEHU��HLWKHU� 
$OH[��1RZ�,�NQRZ� 
 
&DQ�\RX�ȦQG�DOO���VROXWLRQV" 
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PuZZle SoluTioNS 
%DJ�RI�PDUEOHV� 

�����QRW����� 

<RX�NQRZ� WKDW� \RX� GR�QRW� KDYH� %DJ� %� �WZR�EODFN�
PDUEOHV��VR�WKHUH�DUH�WKUHH�SRVVLELOLWLHV� 

<RX� FKRVH� %DJ� $�� ȦUVW� ZKLWH� PDUEOH�� 7KH� RWKHU��
PDUEOH�ZLOO�EH�ZKLWH� 

<RX� FKRVH� %DJ� $�� VHFRQG�ZKLWH�PDUEOH�� 7KH� RWKHU�
PDUEOH�ZLOO�EH�ZKLWH� 

<RX� FKRVH� %DJ� &�� WKH� ZKLWH� PDUEOH�� 7KH� RWKHU���
PDUEOH�ZLOO�EH�EODFN� 

6R���RXW�RI���SRVVLELOLWLHV�DUH�ZKLWH� 

%R\�DQG�JLUO 

7KH\�ERWK�OLHG� 

7KH� FKLOG� ZLWK� WKH� EODFN� KDLU� LV� WKH� JLUO�� DQG� WKH�
FKLOG�ZLWK�WKH�ZKLWH�KDLU�LV�WKH�ER\� 

�,I�RQO\�RQH�OLHG�WKH\�ZRXOG�ERWK�EH�ER\V�RU�ERWK�EH�
JLUOV� 

&RIIHH�RU�VRGD 

(OL]DEHWK� LV� GULQNLQJ� FRIIHH�� 7KH� OHWWHU� (� DSSHDUV�
WZLFH� LQ�KHU�QDPH��DV� LW�GRHV� LQ�WKH�QDPHV�RI�WKH�
RWKHUV�WKDW�DUH�GULQNLQJ�FRIIHH� 

 

1DLO�RQ�WUHH 

6DPH�KHLJKW�DV�WUHHV�JR�DW�WKH�WRS� 

 

:KDW�LV�XQLTXH�DERXW������������" 

,W�LV�WKH�GLJLWV���WR���LQ�DOSKDEHWLFDO�RUGHU� 



ϭϬϬ 

 

)LOO�LQ�WKH�PLVVLQJ�QXPEHUV�� 

 

 

 

 

 

&RQVHFXWLYH�QXPEHUV 

 

,I� 6DP�RU�$OH[� KDG� �� RU� ���� WKHQ� WKH\�ZRXOG� KDYH�
VROYHG�LW�VWUDLJKW�DZD\��%XW�QHLWKHU�GLG� 

 
%XW�ZKHQ�$OH[�GLVFRYHUHG�WKDW�6DP�GLGQ
W�NQRZ��KH�
ZHQW�IURP�QRW�NQRZLQJ�WR�NQRZLQJ��6R�$OH[�PXVW�
KDYH� KDG� D� QXPEHU� ZKHUH� 6DP
V� DQVZHU� ZDV�����
FUXFLDO� 

 
,I�$OH[�KDG����WKHQ�6DP�FRXOG�KDYH���RU���-�DQG�WKH�
FUXFLDO� DQVZHU� �,� GRQ
W� NQRZ�\RXU� QXPEHU�� HLWKHU��
ZRXOG� KDYH� UXOHG� RXW� ��� OHDYLQJ� �� DV� WKH� RWKHU�
QXPEHU��6ROXWLRQ����DQG��� 

1RZ�� LI� $OH[� KDG� ��� WKHQ� KH�ZRXOG� H[SHFW� 6DP� WR�
KDYH� HLWKHU� �� RU� ��� %XW� LI� 6DP� KDG� ��� 6DP� FRXOG�
KDYH�JXHVVHG�WKH�DQVZHU�DOUHDG\��EHFDXVH�$OH[�KDG�
DOUHDG\�VDLG�KH�GLGQ
W�NQRZ��VR�FRXOG�QRW�KDYH�KDG�
���� :KHQ� $OH[� GLVFRYHUV� WKDW� 6DP� DOVR� GRHVQ
W�
NQRZ��KH�FDQ�UXOH�RXW���DV�WKH�DQVZHU���6ROXWLRQ����
DQG���� 

([DFWO\�WKH�VDPH�DUJXPHQWV�ZRUN�DW�WKH�RWKHU�HQG�
RI� WKH� UDQJH�� SURYLGLQJ� WKH� RWKHU� WZR� VROXWLRQV��
�6ROXWLRQ����DQG����DQG��6ROXWLRQ����DQG��� 



ϭϬϭ 

 

ediToR’S NoTe 

$W� WKLV� MXQFWXUH�� ZH� ZRXOG� OLNH� WR� H[SUHVV� RXU�����
VLQFHUH�� KHDUWIHOW� JUDWLWXGH� WR� WKH� PDQDJHPHQW��
VWXGHQWV� DQG� IDFXOW\� IRU� WKHLU� YDOXDEOH���������������
FRQWULEXWLRQV�� FRQVWDQW� HQFRXUDJHPHQW� DQG��������
VXSSRUW� 

:LVKLQJ�DQ�HQJDJLQJ�UHDGLQJ� 

5HJDUGV� 

(GLWRULDO�WHDP� 

,GHQW,7\ 
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