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�UG��$SULO������
��� 3UHSDUH�D�UHSRUW�RQ�GLVHDVH�FDXVHG�E\�YLUXV�GHQJXH�IHYHU�DQG�FRURQDYLUXV��LWV�

PHDQV�RI�VSUHDG��WUHDWPHQW�DQG�SUHYHQWLRQ�RQ�$���VKHHW��

�WK��$SULO�������
��� 'UDZ�GLDJUDPV�RI�SODQW�FHOO�DQG�DQLPDO�FHOO�DQG�ODEHOOHG�DOVR���



�WK�$SULO������
��� /HDUQ�V\PEROV�DQG�YDOHQF\�RI�WKH�IROORZLQJ�HOHPHQWV���



�WK�$SULO������
��� )LQG�RXW�DQVZHUV�IURP�WKH�IROORZLQJ�SDUDJUDSKV���



���$VVLJQPHQWV�:RUNVKHHW��

�WK�$SULO������

&KDSWHU�7LVVXH�
:RUNVKHHW���

4XHVWLRQ����
:KDW�LV�WKH�IXQFWLRQ�RI�VLHYH�WXEH�FHOOV�DQG�KRZ�DUH�WKH\�GHVLJQHG�WR�FDUU\�RXW�WKHLU�
IXQFWLRQ"�

4XHVWLRQ����
1DPH�WKH�EDVLF�SDFNLQJ�WLVVXH�LQ�WKH�IRUP�RI�D�IHZ�OD\HUV�RI�FHOOV��

4XHVWLRQ����
,Q�D�WHPSRUDU\�PRXQW�RI�D�OHDI�HSLGHUPLV��ZH�REVHUYH�VPDOO�SRUHV��
D�:KDW�DUH�WKH�SRUHV�SUHVHQW�LQ�OHDI�HSLGHUPLV�FDOOHG"�
E�+RZ�DUH�WKHVH�SRUHV�EHQHILFLDO�WR�WKH�SODQW"�



4XHVWLRQ����
:KDW�LV�HSLGHUPLV"�:KDW�LV�LWV�UROH"�

4XHVWLRQ����
6WDWH�WKH�GLIIHUHQFH�EHWZHHQ�WKH�RXWHU�OD\HU�RI�WKH�WLVVXH�RI�D�EUDQFK�RI�D�WUHH�DQG�WKH�
RXWHU�OD\HU�RI�D�\RXQJ�WUHH�VWHP��

4XHVWLRQ����
+RZ�LV�VWULDWHG�VTXDPRXV�HSLWKHOLDO�WLVVXH�GLIIHUHQW�IURP�VTXDPRXV�HSLWKHOLDO�WLVVXH"�

4XHVWLRQ����
*LYH�RQH�ZRUG�IRU�WKH�IROORZLQJ��
D�*URXS�RI�FHOOV�ZLWK�VLPLODU�VWUXFWXUH�DQG�GHVLJQHG�WR�JLYH�KLJKHVW�HIILFLHQF\�RI�
IXQFWLRQ��

E�7KH�SURFHVV�RI�WDNLQJ�XS�D�SHUPDQHQW�VKDSH��VL]H�DQG�IXQFWLRQ�

F�$QLPDO�WLVVXH�FRQQHFWLQJ�PXVFOH�WR�ERQHV�

G�.LGQH\�VKDSHG�FHOOV�WKDW�HQFORVH�VWRPDWD��

4XHVWLRQ����
:KLFK�SDUWV�RI�RXU�ERG\�DUH�FRPSRVHG�RI�QHUYRXV�WLVVXH"�1DPH�WKH�FHOOV�WKDW�PDNH�XS�
WKH�QHUYRXV�WLVVXH��

4XHVWLRQ����
�D��9ROXQWDU\�PXVFOHV�DUH�DOVR�NQRZQ�DV�VNHOHWDO�PXVFOHV��-XVWLI\��

�E��*LYH�WZR�VWUXFWXUDO�FKDUDFWHULVWLFV�RI�WKHVH�YROXQWDU\�PXVFOHV��

4XHVWLRQ�����
'LIIHUHQWLDWH�&KORUHQFK\PD�DQG�$HUHQFK\PD��



�WK�$SULO������
:RUNVKHHW��

4XHVWLRQ����
'LIIHUHQWLDWH�EHWZHHQ�VWULDWHG��XQVWULDWHG�DQG�FDUGLDF�PXVFOHV�RQ�WKH�EDVLV�RI�WKHLU�
VWUXFWXUH�DQG�VLWH��ORFDWLRQ�LQ�WKH�ERG\��

4XHVWLRQ����
'UDZ�D�GLDJUDPPDWLF�ODEHOOHG�VNHWFK�RI�VWHP�WLS�WR�VKRZ�WKH�ORFDWLRQ�RI�PHULVWHPDWLF�
WLVVXH��0HQWLRQ�WKH�IXQFWLRQ�RI�HDFK�PHULVWHPDWLF�WLVVXH��

4XHVWLRQ����
'LIIHUHQWLDWH�EHWZHHQ�ERQH�DQG�FDUWLODJH��

4XHVWLRQ����

D�� 'LIIHUHQWLDWH�EHWZHHQ�[\OHP�DQG�SKORHP�WLVVXHV��
E�� 'LVFXVV�WKH�FHOO�DUUDQJHPHQW�ZKLFK�VXSSRUWV�WKH�IDFW�WKDW�HSLGHUPLV�LV�D�

SURWHFWLYH�WLVVXH��

4XHVWLRQ����
([SODLQ�KRZ�WKH�EDUN�RI�D�WUHH�LV�IRUPHG��+RZ�GRHV�LW�DFW�DV�SURWHFWLYH�WLVVXH"�

4XHVWLRQ���
:ULWH�WZR�VLPLODULWLHV�DQG�IRXU�GLIIHUHQFHV�EHWZHHQ�VWULDWHG�DQG�FDUGLDF�PXVFOHV��

4XHVWLRQ����
'LIIHUHQWLDWH�EHWZHHQ�ERQH�DQG�FDUWLODJH�ZLWK�UHVSHFW�WR�VWUXFWXUH��IXQFWLRQ�DQG�ORFDWLRQ��

��WK�$SULO�������
:RUNVKHHW����

4XHVWLRQ����
7DNH�D�WDEOH�WR�VKRZ�WKH�GLIIHUHQFH�EHWZHHQ�VWULDWHG��XQVWULDWHG�DQG�FDUGLDF�PXVFOHV�RQ�
WKH�EDVLV�RI�WKHLU�VWUXFWXUH�DQG�ORFDWLRQ�LQ�WKH�ERG\��

4XHVWLRQ����

�L��'UDZ�D�ODEHOHG�GLDJUDP�RI�D�QHXURQ��)RXU�ODEHOLQJ��

�LL��,GHQWLI\�WKH�WLVVXH�ZKLFK�LV�PDGH�XS�RI�WKHVH�FHOOV��

�LLL��1DPH�RQH�RUJDQ�WKDW�LV�PDGH�RI�WKLV�WLVVXH��

4XHVWLRQ�����



�L��'UDZ�DGLSRVH�FRQQHFWLYH�WLVVXH��

�LL��0HQWLRQ�RQH�UHJLRQ�LQ�WKH�ERG\�ZKHUH�WKLV�WLVVXH�LV�SUHVHQW�DQG�VWDWH�RQH�IXQFWLRQ�RI�
WKLV�WLVVXH��

4XHVWLRQ����
:ULWH�WKH�IXQFWLRQV�RI�OLJDPHQWV�DQG�WHQGRQV��

4XHVWLRQ�����
1DPH�D�FRQQHFWLYH�WLVVXH�ZKLFK�LV�WKH�KDUGHVW��:KDW�PDNHV�LW�VR�KDUG"�/LVW�DQ\�WKUHH�
LPSRUWDQW�IXQFWLRQV�RI�WKLV�WLVVXH��

4XHVWLRQ�����
'LIIHUHQWLDWH�EHWZHHQ�WHQGRQV�DQG�OLJDPHQWV�ZLWK�UHVSHFW�WR�WKHLU�VWUXFWXUH��QDWXUH�DQG�
IXQFWLRQ��

��WK�DQG���WK�$SULO������

&KDSWHU���,PSURYHPHQW�LQ�IRRG�UHVRXUFHV�

:RUNVKHHW���

4XHVWLRQ���
:KDW�LV�WKH�DGYDQWDJH�RI�JUHHQ�PDQXUH"�

4XHVWLRQ����
:KDW�LV�YHUPLFRPSRVW"�

4XHVWLRQ����
)RU�LQFUHDVLQJ�SURGXFWLRQ��ZKDW�LV�FRPPRQ�LQ�SRXOWU\��ILVKHULHV�DQG�EHH�±�NHHSLQJ"�

4XHVWLRQ����
1DPH�WZR�SURWHLQV�FRQWDLQLQJ�5DEL�FURSV��

1DPH�WZR�H[RWLF�RU�IRUHLJQ�DQG�WZR�ORFDO�EUHHGV�RI�FRZV�VHOHFWHG�IRU�ORQJ�ODFWDWLRQ�
SHULRG��

4XHVWLRQ���
/LVW�WZR�FKDUDFWHULVWLFV�HDFK�RI�URXJKDJH�DQG�FRQFHQWUDWH�LQ�UHODWLRQ�WR�DQLPDO�IHHG��
*LYH�RQH�H[DPSOH�RI�HDFK��

4XHVWLRQ���
:KDW�LV�SDVWXUDJH�DQG�KRZ�LV�LW�UHODWHG�WR�KRQH\�SURGXFWLRQ"�



4XHVWLRQ���
,Q�ZKDW�ZD\�GR�EURLOHUV
�IHHG�LV�GLIIHUHQW�IURP�OD\HUV¶"�

�LL��:KLFK�RQH�RI�WKHVH�PDWXUH�HDUOLHU"�

�LLL��:KDW�W\SH�RI�VKHOWHU�LV�SURYLGHG�WR�WKHP"�

4XHVWLRQ���
'HILQH�K\EULGL]DWLRQ��/LVW�LWV�DQ\�WZR�DGYDQWDJHV��

4XHVWLRQ����
:K\�,WDOLDQ�EHH�YDULHW\�LV�FRPPRQO\�XVHG�IRU�FRPPHUFLDO�KRQH\�SURGXFWLRQ"�

��WK�$SULO������

:RUNVKHHW���

4XHVWLRQ���
+RZ�LV�LW�SRVVLEOH�WR�FRQWURO�ZHHGV�LQ�FURS�ILHOGV�ZLWKRXW�XVLQJ�FKHPLFDOV"�([SODLQ��

4XHVWLRQ����
0HQWLRQ�WKH�WKUHH�PDMRU�DFWLYLWLHV�LQYROYHG�LQ�LPSURYLQJ�WKH�FURS�\LHOGV��

4XHVWLRQ����
+RZ�GR�6XQKHPS�RU�JXDU�KHOS�LQ�FURS�SURGXFWLRQ�PDQDJHPHQW"�+RZ�LV�LW�EHWWHU�WKDQ�
IHUWLOL]HUV"�

4XHVWLRQ����
'LVWLQJXLVK�EHWZHHQ�LQWHUFURSSLQJ�DQG�PL[HG�FURSSLQJ��

4XHVWLRQ����
&RPSDUH�WKH�XVH�RI�PDQXUHV�DQG�IHUWLOL]HUV�LQ�PDLQWDLQLQJ�WKH�IHUWLOLW\�RI�VRLO��

4XHVWLRQ����
/LVW�WKH�QXWULHQWV�VXSSOLHG�E\�DLU��ZDWHU�DQG�VRLO�WR�WKH�SODQWV��

4XHVWLRQ���
0HQWLRQ�WKUHH�SUDFWLFHV�LQ�ZKLFK�FDWWOH�IDUPLQJ�LV�EHQHILFLDO�WR�PDQNLQG��

��WK�$SULO������
:RUNVKHHW���

4XHVWLRQ����
6WDWH�WKUHH�PDMRU�IDFWRUV�WKDW�DUH�QHHGHG�IRU�JRRG�SURGXFWLRQ�RI�SRXOWU\�ELUGV��



4XHVWLRQ����
�L��1DPH�RQH�H[RWLF�DQG�RQH�ORFDO�EUHHG�RI�FRZ��

�LL��0HQWLRQ�RQH�FKDUDFWHU�HDFK�RI�H[RWLF�DQG�ORFDO�EUHHGV�RI�FRZ�ZKLFK�DUH�GHVLUHG�LQ�
WKH�FURVV��EUHHG��

4XHVWLRQ�����
:KDW�LV�D�FRPSRVLWH�ILVK�FXOWXUH�V\VWHP"�6WDWH�RQH�PHULW�DQG�RQH�GHPHULW�RI�VXFK�D�
V\VWHP��

4XHVWLRQ�����
'LIIHUHQWLDWH�EHWZHHQ�PLOFK�DQG�GUDXJKW�DQLPDOV��:KDW�GR�WKH�IROORZLQJ�VXSSO\�WR�GDLU\�
DQLPDOV���L��5RXJKDJH��LL��&RQFHQWUDWHV"�

4XHVWLRQ�����
:KDW�DUH�WKH�W\SHV�RI�IRRG�UHTXLUHPHQWV�RI�GDLU\�DQLPDOV"�

4XHVWLRQ�����
�D��:K\�LV�LW�HVVHQWLDO�WR�UHPRYH�ZHHGV�IURP�DJULFXOWXUDO�ILHOGV"�

�E��:KDW�DUH�ZHHGLFLGHV"�

4XHVWLRQ�����
'HILQH�FURS�URWDWLRQ"�+RZ�LV�LW�XVHG�WR�LQFUHDVH�WKH�\LHOG�RI�FURSV"�:K\�LV�WKLV�SURFHVV�
FDOOHG�HQYLURQPHQW�IULHQGO\"�

4XHVWLRQ�����
([SODLQ�WKH�GHVLUDEOH�WUDLWV�REWDLQHG�DIWHU�FURVV�±�EUHHGLQJ�LQGLJHQRXV�DQG�H[RWLF�
EUHHGV�RI�SRXOWU\�ELUGV��

�D��0LOFK�DQLPDOV�
�E��GUDXJKW�DQLPDOV�
�F��6XVWDLQDEOH�DJULFXOWXUH�
�G��:KLWH�UHYROXWLRQ�
�H��)RGGHU�FURSV�



�����������������������������������������������^ĂŶƚ�EŝƌĂŶŬĂƌŝ�WƵďůŝĐ�^ĐŚŽŽů͕&ĂƌŝĚĂďĂĚ�

�����������������������������ƐƐŝŐŶŵĞŶƚ�ϭ;ϬϯͬϬϰͬϮϬͿͲ��ůĂƐƐ�/yͲ�DĂƚŚƐ;ϮϬϮϬͲϮϭͿ�



�ƐƐŝŐŶŵĞŶƚ�Ϯ;ϬϲͬϬϰͬϮϬͿͲ��ůĂƐƐ�/yͲ�DĂƚŚƐ;ϮϬϮϬͲϮϭͿ�



�ƐƐŝŐŶŵĞŶƚ�ϯ;ϬϵͬϬϰͬϮϬͿͲ��ůĂƐƐ�/yͲ�DĂƚŚƐ;ϮϬϮϬͲϮϭͿ�



��ƐƐŝŐŶŵĞŶƚ�ϰ;ϭϯͬϬϰͬϮϬͿͲ��ůĂƐƐ�/yͲ�DĂƚŚƐ;ϮϬϮϬͲϮϭͿ�
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ϭ͘ tƌŝƚĞ�Ă�ƐƚŽƌǇ�ŝŶ�ĂďŽƵƚ�ϮϬϬͲϮϱϬ�ǁŽƌĚƐ�ǁŚŝĐŚ�ďĞŐŝŶƐ�ĂƐ�ĨŽůůŽǁƐ͘�

͚^ŝƚƚŝŶŐ�ĂůŽŶĞ�ŽŶ�Ă�ďĞĂĐŚ�/�ĨĞůƚ�ŵǇƐĞůĨ�ůŝŬĞ�Ă�ƐƉĞĐŬ�ŽĨ�ƐĂŶĚ�ĂŐĂŝŶƐƚ�ƚŚĞ�ǀĂƐƚŶĞƐƐ�ŽĨ�ƚŚĞ�ƐĞĂ͘�
^ƵĚĚĞŶůǇ�/�ƐĂǁ�Ă�ďŽĂƚ�ĐŽŵŝŶŐ�ƚŽǁĂƌĚƐ�ƚŚĞ�ƐŚŽƌĞ͙͙͙͛͘��ůƐŽ�ŐŝǀĞ�ŝƚ�Ă�ƐƵŝƚĂďůĞ�ƚŝƚůĞ͘�

Ϯ͘ zŽƵ�ĂƌĞ�^ǁĂƚŝͬ^ĂƵƌĂďŚ�ŽĨ�ĐůĂƐƐ�/y͘�tƌŝƚĞ�ĂŶ�ĂƌƚŝĐůĞ�ŽŶ�͚/ŵƉŽƌƚĂŶĐĞ�ŽĨ�^ĞůĨ�^ƚƵĚǇ͛�ŝŶ�ϭϬϬͲϭϮϬ�
ǁŽƌĚƐ�ƵƐŝŶŐ�ƚŚĞ�ĐůƵĞƐ�ŐŝǀĞŶ�ďĞůŽǁ͘�

>ĞĂƌŶŝŶŐ�ǁŝƚŚŽƵƚ�ƐƵƉĞƌǀŝƐŝŽŶ�

>ŽŶŐ�ĐůĂƐƐƌŽŽŵ�ƚĞĂĐŚŝŶŐ�ůĞĂǀĞƐ�ƐƚƵĚĞŶƚƐ�
ƐĂƚƵƌĂƚĞĚ�&ĂƐƚ�ƉĂĐĞ�ŽĨ�ĐůĂƐƐƌŽŽŵ�ƚĞĂĐŚŝŶŐ�
^ƚƵĚĞŶƚƐ�ĐĂŶ�ĞǆƉůŽƌĞ�ĚŝĨĨĞƌĞŶƚ�ǁĂǇƐ�ŽĨ�ƐĞůĨͲ
ůĞĂƌŶŝŶŐ��ƵŝůĚƐ�ƵƉ�ĐŽŶĨŝĚĞŶĐĞ�

zŝĞůĚƐ�ďĞƚƚĞƌ�ƌĞƐƵůƚ�
ϯ͘ dŚĞ�ĨŽůůŽǁŝŶŐ�ƉĂƐƐĂŐĞ�ŚĂƐ�ŶŽƚ�ďĞĞŶ�ĞĚŝƚĞĚ͘�dŚĞƌĞ�ŝƐ�ŽŶĞ�ĞƌƌŽƌ�ŝŶ�ĞĂĐŚ�ůŝŶĞ͘�tƌŝƚĞ�ƚŚĞ�ŝŶĐŽƌƌĞĐƚ�

ǁŽƌĚ�ĂŶĚ�ƚŚĞ�ĐŽƌƌĞĐƚŝŽŶ͕�ĂŐĂŝŶƐƚ�ƚŚĞ�ĐŽƌƌĞĐƚ�ďůĂŶŬ͘�
�ƌƌŽƌ� �ŽƌƌĞĐƚŝŽŶ�

tŚĞŶ��ŚĂƌůĞƐ�ĐŽƵůĚ�ŶŽƚ�ŐŽƚ�ǁŽƌŬ͕� ĞŐ͘� ŐŽƚ� ŐĞƚ�
ŚĞ�ǁĂŶĚĞƌ�ĂďŽƵƚ�ƚŚĞ�ĐŝƚǇ�ƐƚƌĞĞƚƐ͘� ;ĂͿ� ͺͺͺͺͺͺͺͺͺͺ� ͺͺͺͺͺͺͺͺͺͺ
,Ğ�ĨŽƵŶĚ�ĨŽŽĚ�ĂŶĚ�ǁĂƌŵƚŚ�ǁŚĞƌĞǀĞƌ�ŚĞ�ĐĂŶ͘� ;ďͿ� ͺͺͺͺͺͺͺͺͺͺ� ͺͺͺͺͺͺͺͺͺͺ
^ŽŵĞƚŝŵĞƐ�ŚĞ�ǁĂƐ�ƐĞŶƚ�ĂǁĂǇ�ƚŽ�Ă�ŽƌƉŚĂŶĂŐĞ� ;ĐͿ� ͺͺͺͺͺͺͺͺͺͺ� ͺͺͺͺͺͺͺͺͺͺ
ƚŚĂƚ�ŝƐ�Ă�ďŽĂƌĚŝŶŐ�ƐĐŚŽŽů�ĨŽƌ�ĐŚŝůĚƌĞŶ͘� ;ĚͿ� ͺͺͺͺͺͺͺͺͺͺ� ͺͺͺͺͺͺͺͺͺͺ

ϱ͘ /Ŷ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ƉĂƐƐĂŐĞ͕�ŽŶĞ�ǁŽƌĚ�ŚĂƐ�ďĞĞŶ�ŽŵŝƚƚĞĚ�ŝŶ�ĞĂĐŚ�ůŝŶĞ͘�tƌŝƚĞ�ƚŚĞ�ŵŝƐƐŝŶŐ�ǁŽƌĚ�ĂůŽŶŐ�
ǁŝƚŚ�ƚŚĞ�ǁŽƌĚƐ�ƚŚĂƚ�ĐŽŵĞ�ďĞĨŽƌĞ�ĂŶĚ�ĂĨƚĞƌ�ŝƚ�ŝŶ�ƚŚĞ�ƐƉĂĐĞ�ƉƌŽǀŝĚĞĚ͘�

�ĞĨŽƌĞ� DŝƐƐŝŶŐ� �ĨƚĞƌ
DŽƐƚ�ŽĨ�ƵƐ�ĂƌĞ�ĨĂŵŝůŝĂƌ�ǁŝƚŚ�ĨĂĐƚ� Ğ͘Ő͘ ǁŝƚŚ� ƚŚĞ� ĨĂĐƚ
ƚŚĂƚ�ƐŝůŬ�ĚĞƌŝǀĞĚ�ĨƌŽŵ�ƚŚĞ�ĐŽĐŽŽŶƐ�ŽĨ� ;ĂͿ� ͺͺͺͺͺͺ� ͺͺͺͺͺͺ� ͺͺͺͺͺͺ
ŵƵůďĞƌƌǇ�ƐŝůŬǁŽƌŵƐ͘�,ŽǁĞǀĞƌ͕�ŝŶƐĞĐƚƐ� ;ďͿ� ͺͺͺͺͺͺ� ͺͺͺͺͺͺ� ͺͺͺͺͺͺ
ůŝŬĞ�ƐƉŝĚĞƌƐ͕�ďĞĞƚůĞƐ�ĂŶĚ�ĨůĞĂƐ�ƉƌŽĚƵĐĞ�ƐŝůŬ͘� ;ĐͿ� ͺͺͺͺͺͺ� ͺͺͺͺͺͺ� ͺͺͺͺͺͺ
^ŝůŬ�ŝƐ�ŵĂƐƐ�ƉƌŽĚƵĐĞĚ�ďǇ�ƐŝůŬǁŽƌŵƐ�ĂƌĞ�ƌĞĂƌĞĚ ;ĚͿ� ͺͺͺͺͺͺ� ͺͺͺͺͺͺ� ͺͺͺͺͺͺ
ƚŽ�ƉƌŽĚƵĐĞ�ǁŚŝƚĞ�ƐŝůŬ͘�

ϲ͘ ZĞĂƌƌĂŶŐĞ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ǁŽƌĚƐͬƉŚƌĂƐĞƐ�ƚŽ�ŵĂŬĞ�ŵĞĂŶŝŶŐĨƵů�ƐĞŶƚĞŶĐĞƐ͘�
;ĂͿ ƚŽͬǀĞƌǇͬĚĞĨŽƌĞƐƚĂƚŝŽŶͬĐĂŶͬƚŽ�ďĞͬ�ƉƌŽǀĞͬĚĂŵĂŐŝŶŐͬŵŽƚŚĞƌ�ĞĂƌƚŚ�
;ďͿ ƐŚŽƵůĚͬŝŶĚŝǀŝĚƵĂůͬŚŝƐͬĞĂĐŚͬĂͬŽŶͬƉůĂŶƚͬƚƌĞĞͬďŝƌƚŚĚĂǇ�
;ĐͿ ŵƵƐƚͬǁĞͬůŝǀĞͬƚŚĂƚͬǁĞͬƵŶĚĞƌƐƚĂŶĚͬƚƌĞĞƐͬĐĂŶŶŽƚͬǁŝƚŚŽƵƚ�
;ĚͿ ŝĨͬǁĞͬƚŽͬĞŶĐŽƵƌĂŐĞͬǁĞͬŵƵƐƚͬĂĨĨŽƌĞƐƚĂƚŝŽŶͬƚŚĞͬǁĂŶƚͬŬĞĞƉͬĞĂƌƚŚͬŐƌĞĞŶ�
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5HDG�WKH�SDVVDJH�JLYHQ�EHORZ�FDUHIXOO\���
,W� KDSSHQV� WR� XV� DOO�� KRZHYHU� KDUG� ZH� PD\� WU\� WR� GHOD\� WKH� SURFHVV��:H� JURZ� ROG�� &RVPHWLF�
VXUJHU\�PD\�UHPRYH�ZULQNOHV��VNLQ�ZKLFK�KDV�VXJJHVWHG�PD\�EH�WLJKWHQHG�E\�PHDQV�RI�D�IDFHOLIW�
DQG�D�KDLU�GUHVVHU�PD\�G\H�JUH\�KDLU�D�PRUH�\RXWKIXO�FRORXU��EXW�ZH�FDQQRW�UHPDLQ�\RXQJ�IRUHYHU��
$GYDQFHV�LQ�PHGLFLQH�KDYH�PDGH�LW�SRVVLEOH�IRU�PRUH�SHRSOH�WR�VWD\�DOLYH�ORQJHU��

$JH�EULQJV�LQWHOOLJHQFH��H[SHULHQFH��ZLVGRP�DQG�EHDXW\��6R�ZK\�DUH�ZH�VR�VFDUHG�RI�LW"�
7KH�WURXEOH�LV�WKDW�PDQ\�RI�XV�ILQG�LW�LPSRVVLEOH�WR�UHODWH�WR�WKHVH�ZRUU\LQJ�IDFWV��XQDEOH�WR�
IDFH� WKH� UHDOLW\� WKDW� HYHU\� GD\� ZH� LQFK� HYHU� FORVHU� WR� RXU� RZQ� GRWDJH�� 2XU� ROGHU�
JHQHUDWLRQV� H[SHULHQFHG� WKH�PDMRULW\� RI� WKH�PRVW� WXPXOWXRXV� FHQWXU\� LQ� KXPDQ� KLVWRU\�
DQG�\HW�DW�EHVW�ZH�LQIDQWLOL]H��DW�ZRUVW�RXWULJKW�LJQRUH�WKHP��

+RZHYHU��ZKDW�LV�LPSRUWDQW�LV�WKH�TXDOLW\�RI�OLIH��6RPH�SHRSOH�DUH�OXFN\�WR�EH�WDNHQ�FDUH�RI�DW�
KRPH�ZKHUHDV�RWKHUV�PD\�KDYH� WR�PRYH� WR� UHVLGHQWLDO�KRPHV��7KH�ZRUVW� SDUW�RI�DJHLQJ� LV�
WKDW� RIWHQ� WKH�PLQG� EHFRPHV� OHVV� DOHUW�� $V� SHRSOH� JURZ� ROGHU� WKH\� H[SHULHQFH� VKRUW�WHUP�
PHPRU\�ORVV��/DWHU��VRPH�PD\�VXIIHU�IURP�GHPHQWLD��RIWHQ�LQ�WKH�IRUP�RI�$O]KHLPHU
V�GLVHDVH��

%\�QR�PHDQV�DUH�DOO�SHRSOH�LQ�WKLV�FDWHJRU\��0DQ\�VHQLRU�FLWL]HQV�DUH�LQ�WKH�SRVVHVVLRQ�RI�DOO�WKHLU�
IDFXOWLHV�DQG�VHH�UHWLUHPHQW�DV�D�WLPH�RI�IUHHGRP��1RW�RQO\�WKDW�LI�WKH\�KDYH�D�JHQHURXV�UHWLUHPHQW�
SHQVLRQ��WKH\�DUH�OLNHO\�WR�EH�TXLWH�ZHOO�RII�ZLWK�PRQH\�WR�EH�VSHQW�RQ�D�KROLGD\�DQG�RWKHU�OX[XULHV��
%HFDXVH�RI�WKLV��ERWK�EXVLQHVVHV�DQG�JRYHUQPHQW�KDYH�D�QHZ�UHVSHFW�IRU�ZKDW�LV�NQRZQ�DV�JUH\�
SRZHU��%\�QR�PHDQV��KRZHYHU��GRHV�HYHU\RQH�WUHDW�WKH�HOGHUO\�ZLWK�JUHDW�UHVSHFW��

7KHUH�DUH�VRPH�FXOWXUHV�ZKLFK�DUH�QRWHG�IRU�WKH�JUHDW�UHVSHFW�ZLWK�ZKLFK�WKH\�WUHDW�ROG�SHRSOH��

EXW�PDQ\�SHRSOH�UHJDUG�WKH�ROG�DV�KDYLQJ�D�YHU\�ORZ�VWDWXV�LQ�VRFLHW\�DQG�WUHDW�WKHP�DFFRUGLQJO\��

��� %DVHG�XSRQ�\RXU�UHDGLQJ�RI�WKH�DERYH�SDVVDJH��DQVZHU�WKH�IROORZLQJ�TXHVWLRQV��

��� :KDW�GRHV�WKH�ZULWHU�LPSO\�E\�VD\LQJ�
VRPH�SHRSOH�DUH�OXFN\
"�
��� :K\�GR�ZH�KDYH�VXFK�DQ�DYHUVLRQ�WR�DJHLQJ"�
��� :KDW�LV�PHDQW�E\�
*UH\�3RZHU
"�
��� :K\�LV�UHWLUHPHQW�FRQVLGHUHG�D�WLPH�RI�IUHHGRP"�

�����$QVZHU�WKH�IROORZLQJ�TXHVWLRQV��
��� :KLFK�ZRUG�LQ�SDUD���PHDQV�
OLEHUDO
"�
��� :KLFK�ZRUG�LQ�SDUD���PHDQV�WKH�VDPH�DV�
ZHDOWK\
"�
��� :KLFK�ZRUG�LQ�SDUD���PHDQV�
QHJOHFW
"�
���� )LQG�WKH�ZRUG�RSSRVLWH�WR�
SHDFHIXO
���SDUD����



��� &RPSOHWH�WKH�IROORZLQJ�VKRUW�VWRU\�ZLWK�D�VXLWDEOH�WLWOH�LQ�DERXW���������ZRUGV��
0DU\�ZDV�D�\RXQJ�JLUO��6KH�KDG�D�PDMRU�SUREOHP�WKDW�VKH�JRW�DQQR\HG�ZLWK�HYHU\WKLQJ��6KH�IHOW�EDG�

DERXW�HYHU\WKLQJ�DQG�DOZD\V�FDUULHG�D�QHJDWLYH�WKLQNLQJ��2QH�GD\�VKH�IHOW�VR�PLVHUDEOH�DQG�����

��� &RPSOHWH�WKH�IROORZLQJ�SDVVDJH�E\�FKRRVLQJ�WKH�FRUUHFW�ZRUG�IURP�WKH�JLYHQ�RSWLRQV��
6ZDPL�9LYHNDQDQGD�RQFH�VSHDNLQJ�LQ�$PHULFD�WROG��D��BBBBBB�D�\RXQJ�PDQ�ZKR�FDPH�WR�D�
UHOLJLRXV�FRQIHUHQFH�DQG�VDLG�WKDW�KH�ZDQWHG�WR�ILQG�*RG��7KH�VDJH�VPLOHG�DQG�VDLG��E�BBBBBB��
7KH�\RXQJ�PDQ��WXUQHG�WLPH�DIWHU�WLPH��HYHU�UHSHDWLQJ��F��BBBBBB�GHVLUH��KLV�ORQJLQJ�WR�ILQG�
*RG��$IWHU��G��BBBBBB�GD\V��WKH�VDJH�WROG�KLP�WR�DFFRPSDQ\�KLP�DV�KH�ZHQW�WR�WKH�ULYHU��H��
BBBBBB�WDNH�KLV�PRUQLQJ�EDWK�DQG�ZKHQ��I��BBBBBB�ZHUH�LQ�WKH�ULYHU��WKH�VDJH�WRRN�KROG�RI�WKH�
\RXQJ�PDQ��SOXQJHG�KLP�XQGHU�WKH�VXUIDFH�RI�ZDWHU�DQG�KHOG�KLP�WKHUH��
�D� �L��RII� �LL��RQ� �LLL��DERXW� �LY��LQ�
�E� �L��QRWKLQJ� �LL��DQ\WKLQJ� �LLL��PRUH� �LY��PXFK
�F� �L��KLV� �LL��KHU� �LLL��WKHLU� �LY��RXU�
�G� �L��PDQ\� �LL��HDFK� �LLL��VRPH� �LY��DOO�
�H� �L��RII� �LL��LQ� �LLL��RQ� �LY��WR�
�I�� �L��KRZ� �LL��ERWK� �LLL��RQ� �LY��WR�

��� 7KH�IROORZLQJ�SDVVDJH�KDV�QRW�EHHQ�HGLWHG��7KHUH�LV�RQH�HUURU�LQ�HDFK�OLQH��:ULWH�WKH�
LQFRUUHFW�ZRUG�DQG�WKH�FRUUHFWLRQ�LQ�WKH�JLYHQ�EODQNV��

,QFRUUHFW� &RUUHFW�
7KH�PLQLVWHU�KDV�HDUOLHU�VHW�XS� �D� BBBBBBBBBBB� BBBBBBBBBBBB
D�FRPPLWWHH�WR�VWXG\�DQG�UHFRPPHQGHG� �E� BBBBBBBBBBB� BBBBBBBBBBBB
WHFKQRORJLHV�WKDW�FDQ�FXW�RII�ULYHU�SROOXWLRQ �F� BBBBBBBBBBB� BBBBBBBBBBBB
IURP�LQGXVWULHV�DQG�LWV�UHSRUW�QHHG�WR�EH� �G� BBBBBBBBBBB� BBBBBBBBBBBB
VWXGLHG�LQ�GHWDLO��
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��5HDG�WKH�SDVVDJH�JLYHQ�EHORZ�FDUHIXOO\���
�� 6FLHQFH�DQG�WHFKQRORJ\�QRW�RQO\�GRPLQDWH�WKH�SV\FKH�RI�KXPDQLW\�EXW�DOVR�WKH�ZKROH�ELRVSKHUH��

+RZ�GRHV�VFLHQFH�LQIOXHQFH�FLYLOL]DWLRQ�DQG�KRZ�LV�LW�UHODWHG�WR�KXPDQ�KDSSLQHVV"�

�� 7KH�2ULJLQDO��FRVPLF�HYROXWLRQ�RI�WKH�ELRVSKHUH�ZDV�RQH�WKDW�SURPRWHG��VXSSRUWHG��
QRXULVKHG�� VXVWDLQHG�DQG�HQKDQFHG� OLIH�� /LIH�ZHQW� RQ� DGGLQJ� WR� WKH� HYROXWLRQ�ZLWK�
QHZHU� VSHFLHV� DQG� HFRV\VWHPV�� HYHQ� PRUH� EHDXWLIXO� DQG� YLEUDQW� WKDQ� WKH� RQHV�
EHIRUH��2XU�ELRVSKHUH�DFFRPPRGDWHG�D�SOHDVDQW�ZHDWKHU�F\FOH�DQG�FOLPDWH�V\VWHP�
WR�VXSSRUW�WKHVH�QHZHU�VSHFLHV��NHHSLQJ�HYHU\WKLQJ�LQ�G\QDPLF�HTXLOLEULXP��

�� 1RZ� WKH� ELRVSKHUH� LV� RYHUEXUGHQHG� DQG� DLOLQJ�� 6RPH� RI� RXU� HFRV\VWHPV� KDYH�
DOUHDG\�FROODSVHG��ZKLOH�RWKHUV�DUH�DW�GHDWK
V�GRRU��(YHU�LQFUHDVLQJ�SROOXWLRQ�FRXSOHG�
ZLWK�RYHU�H[SORLWDWLRQ�RI�QDWXUDO� UHVRXUFHV�DQG�JUHHQKRXVH�JDV�HPLVVLRQ� LV�GULYLQJ�
VHYHUDO�VSHFLHV�WRZDUGV�H[WLQFWLRQ��7KLV�LV�QRW�D�SKHQRPHQRQ�WKDW�KDV�RFFXUUHG�E\�
LWVHOI��DQG�QHLWKHU�KDV� LW�EHHQ�FDXVHG�E\��KXPDQ�EHLQJV�DORQH��%XW� LW�GHILQLWHO\�KDV�
EHHQ�VSXUUHG�E\�VR�FDOOHG�DGYDQFHV�LQ�WHFKQRORJ\��

�� ,Q� WKLV� PLOOHQQLXP�� ZH� QR� ORQJHU� OLYH� LQ� D�� ELRVSKHUH� ±� ZH� DUH� LQKDELWDQWV� RI� D�
7HFKQRVSKHUH��$�7HFKQRVSKHUH� LV� DQ� LPSDLUHG� ELRVSKHUH� WKDW� KDV� QR� DIILQLW\�ZLWK�
YDOXHV�RI� OLIH�QRU�ZLWK�VXVWDLQDELOLW\�DQG�HYDOXDWLRQ�RI� OLIH��$OWKRXJK�WHFKQRORJ\�KDG�
HPSRZHUHG� FLYLOL]DWLRQ�� LW� KDV� DOVR� UHGXFHG� LW� WR� EHLQJ� D�PHUH� WROO� RI� VFLHQFH� DQG�
WHFKQRORJ\�� $QG� ZKHQ� WKH� ZKROH� FLYLOL]DWLRQ� WXUQV� WHFKQRFUDWLF�� VFLHQFH� DQG�
WHFKQRORJ\� DUH� ERXQG� WR� GRPLQDWH�� FDXVLQJ� OLIH� WR� VKULQN�� 7KH� LQWHQVLI\LQJ� FOLPDWH�
FULVLV�LV�EXW�D�V\PSWRP�RI�WKH�ELRVSKHUH
V�LOOQHVV�DQG�OLIH
V�JUDGXDO�FROODSVH��

�� :H
YH�UHDFKHG�D�SRLQW�ZKHUH�ZH�DUH�LQWROHUDQW�RI�DQ\WKLQJ�UHPRWHO\��XQVFLHQWLILF��LQ�
RXU�FRQWHPSRUDU\�ZRUOG��6FLHQWLVWV�ORRN�IRU�DOWHUQDWLYHV��EXW�HYHQ�WKHVH�VROXWLRQV�DUH�
VRXJKW�LQ�WKH�VDPH�GRPDLQ�WKDW�KDV�FDXVHG�WKHVH�SUREOHP��,Q�VKRUW��ZH�DUH�VWHZLQJ�
LQ�D�VRXS�RI�RXU�RZQ�PDNLQJ��

�� 6R��ZKDW�ZRXOG�EH�PHDQLQJIXO�IRU�WKH�ZHOIDUH�RI�KXPDQV"�
�� 1DWXUDOO\�VRPHWKLQJ�WKDW�ZRXOG�HQKDQFH�OLIH��VHUYH�WR�LQWHJUDWH�HFRV\VWHPV�DQG�

FOHDQVH�RXU�HQYLURQPHQW��
�� (QKDQFHPHQW�RI�OLIH�LQFOXGHV�EHWWHUPHQW�RI�KXPDQ�OLIH�DQG�YLFH�YHUVD��,I�OLIH�VKULQNV��

ZH�FDQ
W�EORVVRP��
�� 6FLHQFH�DQG� WHFKQRORJ\�E\� WKHPVHOYHV�DUH�QHXWUDO�� LW� LV� WKH�ZD\�ZH�XVH� WKHP�WKDW�

KDV�HLWKHU�D�SRVLWLYH�RU�QHJDWLYH�LPSDFW�RQ�RXU�OLYHV�DQG�HQYLURQPHQW��$QG�ZKHQ�ZH�
XVH� VFLHQFH� LQ� D� PDQQHU� WKDW� LQFUHDVHV� XQ�VXVWDLQDELOLW\� DQG� XQKDSSLQHVV� LQ� RXU�
OLYHV��KRZ�FDQ�ZH�UHO\�EOLQGO\�RQ�VFLHQFH�IRU�RXU�KDSSLQHVV��
��5HDG�WKH�IROORZLQJ�TXHVWLRQV�DQG�ZULWH�WKH�DQVZHUV�LQ�DERXW�������ZRUGV���
� +RZ�GLG�WKH�ELRVSKHUH�HYROYH�RYHU�D�SHULRG�RI�WLPH"�
� +RZ�KDV�WKLV�HTXLOLEULXP�JRW�GLVWXUEHG�QRZ"�

3DJH���RI���



�D�� :KDW�LV�WKH�GLIIHUHQFH�EHWZHHQ�ELRVSKHUH�DQG�WHFKQRVSKHUH"�
�E�� 0DQ�QHHGV�WR�XVH�
VFLHQFH�DQG�WHFKQRORJ\
�LQ�D�VHQVLEOH�PDQQHU��

([SODLQ��
��&KRRVH�WKH�FRUUHFW�RSWLRQ�WKDW�LV�WKH�FORVHVW�LQ�PHDQLQJ�WR�WKH�ZRUGV�
JLYHQ�EHORZ���

L�� SV\FKH�
�D��PLQG �E��WKLQNLQJ �F��LQQHU�VHOI �G��PHQWDO�

LL�� HQKDQFH�

�D��LPSURYH� �E��LQFUHDVH� �F��UHPRYH� �G��ORZHU�
�LLL� FROODSVHG�

�D��EURNHQ� �E��GLVDSSHDUHG� �F��UHPRYHG� �G��WDNHQ�DZD\
�LY� DIILQLW\�

�D��GLVOLNH� �E��ORYH� �F��ERQGLQJ� �G��QDWXUDO�OLNLQJ
��7KH� FOLPDWH� WKURXJKRXW� WKH� ZRUOG� LV� FKDQJLQJ�� ,W� KDV� DOUHDG\� GLVWXUEHG� ZHDWKHU�
SDWWHUQV� E\� LQFUHDVLQJ� UDLQIDOO� LQ� VRPH� DUHDV� DQG� GHFUHDVLQJ� LW� LQ� RWKHUV�� 7KH�
WHPSHUDWXUH� LV� LQFUHDVLQJ� GD\� E\� GD\�� ,W� UHVXOWV� DV� IUHTXHQW� KXUULFDQHV�� WRUQDGRHV��
IORRGV��WVXQDPLV��HWF��:ULWH�DQ�DUWLFOH�LQ�DERXW���������ZRUGV�IRU�\RXU�VFKRRO�PDJD]LQH�
RQ�WKH�WRSLF�
*OREDO�:DUPLQJ��$�7KUHDW�WR�/LIH�
��
�+LQWV���JOREDO�ZDUPLQJ��ULVH�LQ�DYHUDJH�WHPSHUDWXUH��PHOWLQJ�RI�JODFLHUV��GXH�WR�
SROOXWLRQ�DQG�KXPDQ�DFWLYLWLHV��
��&KRRVH� WKH�PRVW�DSSURSULDWH�RSWLRQ�IURP�WKH�RQHV�JLYHQ�EHORZ�WR�FRPSOHWH�
WKH� IROORZLQJ�SDVVDJH��:ULWH� WKH�FRUUHFW�DQVZHU� LQ�\RXU�DQVZHU�VKHHW�DJDLQVW�
WKH�FRUUHFW�EODQN�QXPEHUV��'R�QRW�FRS\�WKH�ZKROH�SDUDJUDSK��
'HDU�$QLO�
,��ZDV��YHU\���D���BBBBBBBBBBWR��UHFHLYH��\RXU��LQYLWDWLRQ��WR��VSHQG��WKH��ZLQWHU��
EUHDN�
�E�BBBBBBBBBBBBB\RX�� %XW� ,� �F�BBBBBBBBBGR� WKDW�� 0\� 8QFOH� KDV� QRW�
�G�BBBBBBBBBBNHHSLQJ�ZHOO�IRU�WKH�SDVW�ZHHN��,�WKLQN�,��H�BBBBBBBBBBYLVLW�KLP�
WKLV�YDFDWLRQ��,�KRSH�\RX��I�BBBBBBBBBBBPLQG�WKLV��
�D� �L�� VDWLVILHG� �LL�� FDOP� �LLL� VKRFNHG� �LY� SOHDVHG�
�E� �L�� ZLWKRXW� �LL�� ZLWK� �LLL� WKURXJK� �LY� DORQJ�ZLWK
�F� �L�� ZLOO� �LL�� ZLOO�QRW� �LLL� FDQQRW� �LY� PD\�
�G� �L�� EHHQ� �LL�� EH� �LLL� EHLQJ� �LY� GRQH�
�H� �L�� PXVW� �LL�� RXJKW�WR� �LLL� FDQ� �LY� VKRXOG�
�I�� �L�� ZLOO� �LL�� ZRXOG�QRW� �LLL� ZRXOG� �LY� FDQ�


