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ɃņīäǮńĝäĨņĮäĮĸńäĸĩņľäĚņĻäæ
6XVWDLQDEOH�&RPPXQLWLHV

ৃᣕ㓁⼒ऎ



,QWURGXFWLRQ

ĝŎäȇŎĩæ

ҟ㒡

ɃņīäǮńĝäĨņĮäĮĸńäĸĩņľäĚņĻäĻľäěĶńľäȬņĝäĮäψƀŎĮäğņĝäĩĝäψƀŎĮäĸǥńĝäěġńľäĮĺäȚńäĸǥŌĻäĮĺäĸĭŌĻäɃľäĩĝäļņěľäȸŌīäθƀäİŌĩäĨŌĮľäĬäİäķĩäȬņĝäĬäĸĩņľäĚņĻäĻĸĝäļņěľäȸŌīäğŌīäĬŎä
ĨŌĮľæĩŌäĩĝäğĮľäĞńěäħņäĝäĲŎľäȚĝäĸĮĩäĮ̿ŎīäυƄŎĩäİŌĩäȚńäĝĝäīľäψŞĩäĺńěľäěľņİäȜńäİĨņīäȸŌīäĮǱņīäĞńäĨņĮäȬľæĩŌäυŬĺäȬľäĮľäɃņäğäĩŌäĩěääĮŎĩäψŞĩæɃäψŞĩäĩĝäĩȬńīäψŞĩäȋäİĚīä
ĩěäĻĸĝäİĚŎäȇŎĩäȬŌĩäĨņĮäĬäĸȬņĝäĝŌľäĹńīæ

7KH�6XVWDLQDEOH�&RPPXQLWLHV�SURMHFW�H[DPLQHG�WKH�GHYHORSPHQW�DQG�LPSDFW�RI�WKH�&KXQJED�3ULPDU\�DQG�0LGGOH�VFKRROV�DQG�WKHLU�UHODWLRQVKLS�
ZLWK�WKH�JUHDWHU�&KXQJED�FRPPXQLW\���:H�FUHDWHG�D�WULOLQJXDO�SUHVHQWDWLRQ�VR�WKDW�WKLV�LQIRUPDWLRQ�ZRXOG�EH�DFFHVVLEOH�WR�7LEHWDQ��(QJOLVK��DQG�
&KLQHVH�UHDGHUV�

��������ৃᣕ㓁⼒ऎ㒘៤ਬⷨおњ৯റᇣᄺ৯റЁᄺⱘথሩᇍᔧഄ⼒ऎⱘᕅડˈҹঞᄺ᷵ৠ⼒ऎⱘ㘨㋏Ǆ៥Ӏᕫߎ
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3ULPDU\�6FKRRO

ᇣᄺ

ψƀŎĮäğņĝäæ

ȬņĝäĬäψŮŌäĮľäψƀŎĮäǜźäĶńěäǳņĮäĬĸńäĺŌäĮäĮħŎīäĬľäθƀŎäĮķĝäĺĮäɃľäĩĝäĮǚäļńľäĺĮäɃľäěġńľäȚńľäúĂĂāäĻŎĺäψƀŎĮäğņĝäĸĳņěľäĬĺäĩĝņĻä̿äĸĲŎĻäğŌĩäĚŌäİŌĩäĲŎěľäĬäİäěĞńěä
ĮıņěľäĬäĺŌĩæ� ûùùùäĻŎĺäψƀŎĮäğņĝäĩĝŎľäľņäĮǱņīäĸěŎäĮ̿İľäĬäĩĝäûùùûäĻŎĺäĨŎěäİĺäψŠŎäȫŌľäĬäĺŌĩæ� ψƀŎĮäĨņīäĩĝäĬŎĺäψƀŎĮäİäûúùäĹŎĩäĻäψƀŎĮäĨņīäψŢŎīäİĺäúûäıİäĻľäİŌĩæ� ĩä
ψŞĮľäψƀŎĮäğņĝäĩņäĻŎäĺńİäǝņěäĹŎĩäĻäψƀŎĮäİäțŎīäĮψŮŎİľäüþùäĹŎĩæ�ψƀŎĮäǜźäĻäψŢŎīäȜńäĚĝäĮäěġńľäĹŎĩäĬäĩŌäġĻäĚĝäĩĝäψƀŎĮäĚĝäæ�ĩĬŌäİĳŎĩäĚĝäæ�ěĶņĝäěńľäĮķŎľäĬĸńäψƀŎĮäĚĝäæ�ĩěŌäʛīä
ȜńäψŮŎĩäĚĝäĮĞľäĹŎĩæ� ĚĝäĮäĸĩńäĩěäīńä̿ĻäɢŎĝäĨĝäěńäİĨĸäĸĚŎĺäĩņäĮǱņīäĹŎĩäĻæ� ̿ĻäɢŎĝäĨĝäīńäĻņľä̿ĻäľŎěľäȬäĸěņĻä˔äĲŎěľäĻäĮęŎĻäĮĶńīäĹŎĩæ� � ȬņĝäĬäψƀŎĮäğņĝäĩĝäψƀŎĮä
ĸǥńĝäěġńľäψƀŎĮäĺäěĞńěäħņäĹŎĩäĻäķäĚĝäěĞńěäĮęŎĻäȜńäĹŎĩæ

ψƀŎĮäğņĝäĩņäĮŎĩäψŞĩäĹńěäěńäǛńĩäĨĮľäĩŌĺäǜņĮäĸǥľäĿäĞĝäğŌīäĬŎäĨŎĮľäĬäĺŌĩæ� ψƀŎĮäǜźäĮıņěľäĬĸńäĻŎäĨŎěäİäīľäȬņĝäĬäψƀŎĮäğņĝäěńľäĮŎĩäĹńěäĻäĻńäĨĝä̋ŎĝäĹŎĝľäȚńäŀĝäĩĝäĬŎäθƀĝľä
ĬäĺŌĩæ�ȬņĝäĬäψƀŎĮäğņĝäěńľäɃĻäĚĮäȚńäɃņěľäěĶńäĚěäľŎěľäľņäĻŎäĺŌäĺŌäĮĶńīäǜņĮäĸǥľäěĹņĺäĩņäķäĮäĻŌīäȜńäĹŎĩäĩŎææ

,Q�������WKH�FRPPXQLW\�RI�&KXQJED��D�UXUDO�WRZQVKLS�RQ�WKH�HDVWHUQ�HGJH�RI�WKH�7LEHWDQ�SODWHDX��UHTXHVWHG�DVVLVWDQFH�LQ�EXLOGLQJ�
D�ELOLQJXDO�SULPDU\�VFKRRO�IRU�WKHLU�FKLOGUHQ���0DFKLN�UHVSRQGHG�LPPHGLDWHO\�ZLWK�3HQFKR�5DEJH\�RIIHULQJ�KLV�UHWLUHPHQW�VDYLQJV�DV�WKH�VHHG�
IXQGLQJ���&RQVWUXFWLRQ�RI�WKH�&KXQJED�3ULPDU\�6FKRRO�ZDV�FRPSOHWHG�DQG�WKH�VFKRRO�RSHQHG�LQ�������:KHUHDV�WKH�SUHYLRXV�VFKRRO�KDG����
FKLOGUHQ��WKH�QHZ�&KXQJED�3ULPDU\�6FKRRO�ZHOFRPH�����VWXGHQWV�DW�WKH�ERDUGLQJ�VFKRRO��$OO�WKH�FKLOGUHQ·V�SDUHQWV�DUH�IDUPHUV�DQG�QRPDGV��

7KH�VFKRRO�LQFOXGHV�WKH�ILYH�RULJLQDO�EXLOGLQJV��ZKLFK�QRZ�KDYH�VWXGHQW�GRUPV��FODVVURRPV��DQG�D�OLEUDU\��WKH�WHDFKHUV·�UHVLGHQFH�KDOO�
DQG�D�QHZ�FODVVURRP�EXLOGLQJ�IXQGLQJ�E\�WKH�HGXFDWLRQ�DXWKRULWLHV���7KHVH�EXLOGLQJV�DUH�DOO�VLWXDWHG�DURXQG�D�FHQWUDO�FRXUW\DUG�XVHG�IRU�VRFLDOL]LQJ�
DQG�RXWGRRU�DFWLYLWLHV���7KH�SULPDU\�VFKRRO�DQG�PLGGOH�VFKRRO�VKDUH�D�FDIHWHULD�DQG�IDFLOLWLHV�EXLOGLQJ�

6LQFH�WKH�YHU\�ILUVW�\HDU��WKH�&KXQJED�3ULPDU\�6FKRRO�VWXGHQWV�KDYH�SODFHG�ILUVW�LQ�7LEHWDQ�DPRQJ�WKH����VFKRROV�LQ�/LWDQJ�&RXQW\���
0XFK�RI�WKH�VXFFHVV�LV�EDVHG�RQ�ELOLQJXDO�WHDFKLQJ��WKH�SDUHQW�WHDFKHU�DVVRFLDWLRQ��PHULW�SD\�IRU�WHDFKHUV�DQG�YDULRXV�RWKHU�SUDFWLFHV���7KH�
&KXQJED�3ULPDU\�6FKRRO�FRQWLQXHV�GHPRQVWUDWLQJ�LWV�VXFFHVV�WKURXJK�VWDWH�SULPDU\�VFKRRO�WHVWV�\HDU�DIWHU�\HDU��

������������ᑈˈ৯റ䖭Ͼത㨑㽓㮣催ॳϰ䖍ⱘᇣᴥᄤ⬠থߎњᧈࡽⱘ䇋∖ˈᏠᳯ㛑Ў⼒ऎⱘᄽᄤӀᓎ䗴ϔ᠔ঠ
䇁ᬭᄺⱘᄺ᷵Ǆ0DFKLNϔᯊ䯈ԌߎњᧈǄ3HQFKR�5DEJH\ᦤկњҪⱘ䗔ӥ䞥ᔧ䌘䞥ⱘ⾡ᄤǄ�����ᑈˈᄺ᷵ᓎ
ㄥᎹᅠᎹˈᇣᄺℷᓣᓔᐩǄҹࠡᄺ᷵া᳝��Ͼᄺ⫳ˈᮄⱘ৯റᆘᆓᇣᄺᓔᐩⱘᯊ䖢ᴹњ���Ͼᄺ⫳Ǆᄽᄤⱘᆊ䭓䛑
ᰃݰ⇥␌⠻⇥Ǆ
��������᷵ು᳝Ѩᑻᮄᓎㄥˈ䞠䴶ࣙњᄺ⫳ᆓ㟡ǃᬭᅸǃк佚Ǆᬭᅸὐ㗕Ꮬᆓ㟡ᰃ⬅ᬓᑰᬭ㚆䚼ᦤկⱘǄ䖭ѯ
ᓎㄥ䛑ೈ㒩ϔϾЁᖗᑓഎ㗠ᓎǄ䙷ܓˈҎӀৃҹӥᙃǃ㘞ǃখࡴᅸ⌏ࡼǄᇣᄺǃЁᄺ݅⫼ϔϾⱘ᷵ು亳ූǄ
��������৯റᇣᄺᓔᐩҹᴹˈᄺ⫳ⱘ㮣䇁៤㒽⧚ฬও��᠔ᄺ᷵Ёৡ߫ὰ佪Ǆঠ䇁ᬭᄺⱘᮍᓣǃ㗕Ꮬⱘࡳ㒽䝀ǃᆊ䭓
णӮҹঞ݊Ҫᬓㄪ䛑ᰃ៤ࡳⱘ㋴Ǆ↣ᑈ৯റᇣᄺⱘᄺ⫳Ёᬓᑰⱘᇣᄺ㗗䆩䛑㛑পᕫᕜདⱘ៤㒽Ǆ

�



0LGGOH�6FKRRO

�Ёᄺ

ψƀŎĮäĸǥńĝäæ

ȬņĝäĬäψƀŎĮäğņĝäĮıņěľäĬĺäψŢĺäİŌĩäȚńäǜņĮäĸǥľäğŌīäĬŎäĨŎĮľäĬľæ�İäěĞńěäěńľäψƀŎĮäğņĝäĻŎäĺńİäǝņěäĬĸńäψƀŎĮäİäĻäĩİĸäĸǥńĝäěńäψƀŎĮäěľŎäȇŎĩäĬĺäğäȸŌīäĮǱņīäĨěäĮĞĩäĩŌæ�ȬņĝäĬä
ĩİĸäĸǥńĝäûùùÿäĻŎĺäĮǱņīäĸěŎäĮ̿İľäļńĝäûùùāäĻŎĸńäĩȬĺäĚĺäǜņĮäĬäĺŌĩæ��ȬņĝäĬäĩİĸäĸǥńĝäĮıņěľäĬäĻäȬņĝäĬäĹņĻäİńľäĩěĸäĮľņäĿäĞĝäğŌīäĬŎäĨŎĮäĬäĺŌĩæ�ɃņäİĲīäīńä
ĩİĸäĸǥńĝäĩŌäīńä̋ŎĝäĹŎĝľäȚńäĩİĸäĸǥńĝäψƀŎĮäǜźäěġńľäĬäĹńīäĬäİäķĩäψŮŌäĮĸńäīĝäĩņäĮıņěľäĬĸńäĩİĸäĸǥńĝäψƀŎĮäǜźäĩĝäĬŎäĹńīæ�ȬņĝäĬĸńäĹņĻäİńäİĝäğŌäļŎľäĶńĝäĮäĩĝäĸǥŎěäĬæ�Ķńĝäİä
ĸǥŎěäľŎěľäĹńīäĬľäĭäİäĲŎľäĺĝäěńäĮņäǧņěäțńİäĩĝäĨěäġŌäīäĸĩŎĩæ�ĻńäĨĝäĩņäĩİĸäĸǥńĝäψƀŎĮäǜźäġņĝäĮľäĻŎäψŢŎīäİäīľäȬņĝäĬäψƀŎĮäĸǥńĝäĩņäψŮŌäĮäěĶīäȜńäψƀŎĮäİäĮψŮņäĸěŎäĮ̿İľæ
ȬņĝäĬäĩİĸäĸǥńĝäīńäψƀŎĮäğņĝäĩĝäĸǝäĮĺäĶěäψŮŎĩäψƀŎĮäǜźäĶńěäĹńīäĻæ�ĻŎäĺŌäĺŌĺäͻäĮäĮĞņĸńäĺńĝäĩěŌäʛīäĩĝäψƀŎĮäİäÿýùäıİäĶěäψŮŎĩäȬŌĩäĮĶńīäĹŎĩæ�Ļņľä̿ĻäĨĝäĩņäǳńěäğľä˔äĲŎěľä
ĸĳņěľäǱņīäȬľäĹŎĩäĬäĩěä̿ĻäɢŎĝäĩĝäĸǛĮä˓ŎīäľŎěľäȬäĸěņĻäİĝäĬŎĺäĮęŎĻäĮäĺŌĩæ�ψƀŎĮäĚĝäĩĝäĩěŌäʛīäȜńäěĶņĝäĻľäĚĝäěġńľäĚĝäĮ̿ŌěľäěĞńěäħņäĹŎĩäĻäψƀŎĮäĸǥńĝäěńäĩĬŌä
İĳŎĩäĚĝäĩĝä̿ńľäĸĚŎĺäĚĝäěľĺäĮäĹĝäĩŌäĺņäĹŎĩæ�ĩĬŌäİĳŎĩäĚĝäĩņäĮŎĩäɃäĩȬńīäěľņİäȜńäĩĬŌäğä˔äİĝäĮψŮņľäĹŎĩæ�ψƀŎĮäǜźĸńäķäĚĝäīńäĚĝäĮäěĶīäĶńěäħņäĹŎĩäĬäĩĝäψƀŎĮäğņĝäĩĝäψƀŎĮä
ĸǥńĝäěġńľäĻäġńīäěĞńěäħņäĨņīäĮĶńĸńäķäİäĻľäȚńäĹŎĩæ��
ȬņĝäĬäĩİĸäĸǥńĝäěńäψŞĮľäĩĝäĬŎĸńäĻŎäĺńİäĩěņäĮĸńäψƀŎĮäİäûùúúäĻŎĸńäͻäĮĩņīäĬĺäİĨĺäȫńīäɃņäĹńīäĶńĝäæ�ĻńäĨĝä̋ŎĝäĹŎĝľäľņäİĨŎäĸǥńĝäψƀŎĮäǜźäİŌĩäĬľäİäěĞńěäěńľäİĨĺäȫńīäψƀŎĮäİä
ÿùäĩŌäûùúúäĻŎĸńä˓Ŏīäęĺä̋ŎĝäěĶīäȜńäİĨŎäĸǥńĝäĩņäİĝěľä̿ńľäĹŎĩäĻæ�ɃäğŌĸńäȬİľäυŮīä˃İäȚńľäĺŎěľäȹŎĺäěīĝäĮĺäľŎĺäĮĞņäψŦńĝäĚĺäķņİäīľäĨņěľä̊ŌäğŌäĶņäĶņææ

�:LWK�WKH�FRQWLQXHG�VXFFHVV�RI�WKH�&KXQJED�3ULPDU\�6FKRRO��0DFKLN�PDGH�D�FRPPLWPHQW�WR�SURYLGH�D�PLGGOH�VFKRRO�HGXFDWLRQ�IRU�WKH�
JUDGH�VL[�JUDGXDWHV��&RQVWUXFWLRQ�RI�WKH�&KXQJED�0LGGOH�6FKRRO�EHJDQ�LQ������DQG�ZDV�FRPSOHWHG�LQ�WKH�VXPPHU�RI��������7KH�PLGGOH�VFKRRO�LV�
DSSUHFLDWHG�E\�WKH�&KXQJED�FRPPXQLW\�EHFDXVH�LW�LV�RQO\�WKH�VHFRQG�PLGGOH�VFKRRO�LQ�WKH�FRXQW\�DQG�LW�LV�WKH�RQO\�FRXQW\�PLGGOH�VFKRRO�ORFDWHG�
LQ�D�UXUDO�DUHD���0RVW�SDUHQWV�LQ�&KXQJED�DUH�IDUPHUV��QRPDGV�DQG�VHPL�QRPDGV�DQG�WKH\�ZLVK�IRU�WKHLU�FKLOGUHQ·V�VFKRRO�WR�EH�FORVH�WR�KRPH���
6LQFH�WKHUH�DUH�VR�IHZ�PLGGOH�VFKRROV��ODVW�\HDU�WKH�&KXQJED�0LGGOH�6FKRRO�EHJDQ�DGPLWWLQJ�VWXGHQWV�IURP�RWKHU�WRZQVKLSV�
������������7KH�PLGGOH�VFKRRO��OLNH�WKH�SULPDU\�VFKRRO��LV�D�ERDUGLQJ�VFKRRO����PRQWKV�D�\HDU��SURYLGLQJ�ERWK�WHDFKHU�DQG�VWXGHQW�DFFRPPRGDWLRQV�WR�
D�PD[LPXP�RI�����SHRSOH��7KH�YDULRXV�IDFLOLWLHV�DUH�DUUDQJHG�DURXQG�D�FHQWUDO�FRXUW\DUG�WKDW�WKH�VWXGHQWV�XVH�IRU�SOD\LQJ�VSRUWV��SHUIRUPDQFHV�
DQG�VR�RQ��&ODVVURRPV�DQG�WHDFKHUV·�RIILFHV�VKDUH�RQH�EXLOGLQJ�WKDW�DOVR�FRQWDLQV�WKH�PLGGOH�VFKRRO�OLEUDU\�DQG�WKH�QHZ�FRPSXWHU�ODE���7KH�OLEUDU\�
SURYLGHV�D�YDULHW\�RI�ERRNV�LQ�7LEHWDQ��(QJOLVK��DQG�&KLQHVH��7KH�VFKRRO�FDIHWHULD�LV�LQ�D�VHSDUDWH�EXLOGLQJ�DQG�SURYLGHV�IRRG�IRXU�WLPHV�D�GD\�WR�
ERWK�WKH�PLGGOH�DQG�SULPDU\�VFKRRO�VWXGHQWV���
������������7KH�ILUVW�JUDGH�QLQH�VWXGHQWV�RI�WKH�&KXQJED�0LGGOH�6FKRRO�ZLOO�JUDGXDWH�LQ�-XO\��������7KHUH�LV�QR�KLJK�VFKRRO�LQ�DOO�RI�/LWDQJ�&RXQW\��
DQG�VR��0DFKLN�LV�QRZ�VHHNLQJ�VXSSRUW�WR�VHQG�DOO����JUDGXDWHV�WR�KLJK�VFKRRO�LQ�RWKHU�FRXQWLHV�LQ�WKH�DXWXPQ�RI�������
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㞾еⱘᄺ⫳Ǆ
�������৯റᇣᄺϔḋˈ৯റЁᄺᰃϔᑈᓔᬒकϾ᳜ⱘᆘᆓࠊᄺ᷵ˈ᳔㛑Ў���ৡ㗕Ꮬᄺ⫳ᦤկ亳ᆓǄᄺ᳝᷵ݙϔ
Ͼ⫼Ѣ᭛ԧ⌏ࡼⱘЁᖗᑓഎˈ݊Ҫⱘ⸔䆒ᮑ䛑ೈ㒩ⴔ䖭Ͼᑓഎ㗠ᓎǄᬭᅸǃ㗕Ꮬⱘ݀ࡲᅸǃк佚ᮄⱘᴎ᠓ህᮕ
䖍ⱘϔᷟὐݙǄк佚Ёⱘк㈡ࣙᣀЁ᭛ǃ㣅᭛㮣᭛Ǆᄺ᷵䖬᳝ϔᷟ⣀ゟⱘὐЎ亳ූˈϔಯഄЎ৯റЁᄺᇣ
ᄺⱘᄺ⫳ᦤկህ令᳡ࡵǄ
����৯റЁᄺⱘϔᡍᄺ⫳ᇚѢ����ᑈ↩ϮǄ⬅ѢЁ⧚ฬও䛑≵᳝催Ёˈ᠔ҹ0DFKLNℷ⼒Ӯ⬠ᇏᡒᬃᣕᡞ䖭��
ৡᄺ⫳����ᑈⱘ⾟䗕݊ࠄҪওⱘ催Ёএ䇏кǄ
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ğņĸńäĻľäěĶńæ
:DWHU�3URMHFW

�䇗∈乍Ⳃ

İäĞńěäěńäĸĨņĝäğĸńäĻľäěĶńĸńäĩİńěľäĹņĻäěıŎäĮŎäīńäȜŎĝäĬäψƀŎĮäğņĝäěńäψƀŎĮäİäĲŎĺäěıĝäļńĝäĹņīäĮʹīäĬĸńäğņĸńäĹŎĝäĚŎĝäĮǱņīäɃņäĩŌäĹńīäĻæ�ĻľäěĶńäĸĩńäûùùüäĻŎĸńäĻŎäİěŎĺäĻľäİěŎä
Į̿İľäļńĝääĻŎäĩŌĸńäĻŎä̇ĺäǳņĮäĲĺäĮäĺŌĩæ
ĸĨņĝäğņĸńäĻľäěĶńäİäǳņĮäěŎĝäȜŎĝäĬäψƀŎĮäğņĝäěńľäĮŎľäĿņäğņäĮŎäĻäĮʹŌīäĶńĝäğņäĮŎäĩŌĺäğņäİĝäĬŎäİńäĸĩņěäĬäľŎěľäȚńäěīĩäĩŎīäĹŎĩäĬľæ�İäĞńěäěńľäɞńäĻŌäěġńľäıİäȜńäĹņĻäīľäγźĝľä
ěıĝäěńäğņäİěŎäĶńěäĮıĻäĩŌäěīĩäĩŎīäĸĩńäľŌĻäĮäĺŌĩæ�ĩŌäİäĲĩäĚņĻäǮńĩäěĶņĝäěńľäğņäİěŎäĸĩńäĻäʹěäĩȪĩäȬľäīľäĩäψŞĮľäľņäψűņäěņäĮɃņĩäĩŌäȜŎĝäĮäψƀŎĮäğņĝäĻäğņäİĚŎäĸĩŎīäȬŌĩäȚńä
ĹŎĩæ
ûùùāäĻŎĺäȜŎĝäĬäψƀŎĮäĸǥńĝäěľĺäĩņäĮıņěľäĩņľäľņäĸĨņĝäğņĸńäİĚŎäĲĩäĠŌäİĝäĩņäľŎĝäĮľæ�İäĞńěäěńľäψƀĺäĹĝäψűņäěņĸńäİäĻěäěġńľäĬäĚä˔ŎīäȬľæ�
ĻľäěĶńäĸĩńľäĭīäğŌīäĬŎäĨŎěľäĹŎĩäİŎĩæ�ȜŎĝäĮäψŮŌäĮäİĝäğŌäļŎľäĻäĩäĩņĝäğņäĨěäĺńĝäĩĝäİńäěıĝäĮæ�ĩņľäĲńěľäĩĝäěīİäěļńľäĻäĮ˓ņīäīľäĺŌěäĨņĮäİńīäľŎěľäȚńäěīĩäĩŎīäİĝäĬŎä
ĹŎĩäĬľæ�İäĞńěäěńľäĩęĸäĚěäĸĩńäĩěäİńäĸȜĝäĮĺäĨěäěĞŎĩäȬŌĩäĬĸńäĸğĺäěĶńäĹŎĩäĩŎææ
7KH�LQLWLDO�REMHFWLYH�RI�WKH�0DFKLN�ZDWHU�SURMHFW�ZDV�WR�SURYLGH�WKH�VWXGHQWV�RI�WKH�&KXQJED�3ULPDU\�6FKRRO�ZLWK�D�FOHDQ��UHOLDEOH�ZDWHU�VXSSO\���
7KH�SURMHFW�EHJDQ�LQ�HDUO\������DQG�ZDV�FRPSOHWHG�ODWHU�WKDW�\HDU��
7KH�&KXQJED�6FKRRO�EURXJKW�DQ�LQIOX[�RI�SHRSOH�LQWR�:HXNKHX��ZKHUH�WKH�H[LVWLQJ�ZDWHU�VXSSO\�ZDV�PLQLPDO��0DFKLN�VROYHG�WKLV�SUREOHP�E\�
ILQGLQJ�D�IUHVK�PRXQWDLQ�VSULQJ�WZR�NLORPHWHUV�DZD\��7KH\�KDG�WKH�ZDWHU�WHVWHG�DQG�DSSURYHG�E\�ORFDO�DXWKRULWLHV�LQ�'DUWVHGR��.DQJGLQJ��DQG�
FRQVWUXFWHG�D�JUDYLW\�SRZHUHG�SLSH�V\VWHP�ZLWK�XQGHUJURXQG�FLVWHUQV�WKDW�FDUULHV�ZDWHU�WKURXJK�WR�WKH�&KXQJED�3ULPDU\�6FKRRO�FLVWHUQV�WR�WKLV�
GD\���
:KHQ�WKH�&KXQJED�0LGGOH�6FKRRO�ZDV�EHLQJ�FRQVWUXFWHG�LQ�������0DFKLN�UHFRJQL]HG�WKDW�WKHUH�ZRXOG�EH�DQ�LQFUHDVHG�GHPDQG�IRU�ZDWHU���
7KHUHIRUH��WKH\�DGGHG�D�VHFRQG�SLSH�V\VWHP�WR�PHHW�WKH�&KXQJED�0LGGOH�6FKRRO·V�QHHGV��
'HVSLWH�WKHVH�JUHDW�VXFFHVVHV��D�ODUJH�SRUWLRQ�RI�WKH�&KXQJED�FRPPXQLW\�VWLOO�ODFNV�D�UHOLDEOH�ZDWHU�VRXUFH���0DFKLN�KRSHV�WR�DGGUHVV�WKHVH�QHHGV�
LQ�WKH�QHDU�IXWXUH��

���������0DFKLNⱘ䇗∈Ꮉ᳔߱ᰃЎ৯റᇣᄺᄺ⫳ᦤկ〇ᅮ㗠ᑆޔⱘ∈⑤㗠ᓎゟⱘǄ䆹乍ⳂѢ����ᑈ߱ࡼᎹˈᑈ
ᑩ֓ᅠ៤њǄ৯റᇣᄺᇚҎ⌕㘮䲚ࠄњ:HXNKHX䖭Ͼ∈䌘⑤⿔㔎ⱘഄᮍˈ㗠0DFKLN䗮䖛Ңϸ݀䞠ᡒࠄⱘቅ⊝㾷އ
њ䖭Ͼ䯂乬ǄҪӀᇚ∈ḋ䗕ࠄᒋᅮ᳝݇䚼䮼䖯㸠Ẕ⌟ˈᑊϨ䗮䖛њ䅸䆕Ǆ䱣ৢˈҪӀᓎњϔϾ䗮䖛ഄϟ㪘∈∴
৯റᇣᄺ䗕∈ⱘ䞡∈य़㋏㒳Ǆᔧ����ᑈ৯റЁᄺᓎゟⱘᯊ0ˈDFKLN㒘㒛䅸Ў∈ⱘ䳔∖䞣ӮࡴǄℸˈҪӀ
জᮄᓩњϔḍ∈ㅵᴹ⒵䎇ᄺ᷵ࡴⱘ⫼∈䳔∖Ǆሑㅵᅠ៤њ䖭ѯध᳝៤ᬜⱘࡳ㒽ˈ䚼ߚ৯റ⼒ऎձ✊ᄬ∈䌘
⑤㔎Уⱘ䯂乬Ǆ0DFKLNᏠᳯৃҹϡЙⱘᇚᴹ㾷އ৯റഄऎ∈䌘⑤㔎Уⱘ䲒乬Ǆ
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ǝŎĩäĸĠİä̿ńĸńäĚĝäæ
*UHHQKRXVH

⏽ᅸ

ûùùû� ĻŎĺæ� ȬņĝäĬäψƀŎĮäğņĝäĮλźņěľä̊Ōľæ� ψƀŎĮäİĸńäķäİĺäĺŎäĮĞņĩäĞīäȜńäĸȬņĝäĚņĝľäĩěŎľäĬäĩŌäěĻäğŌīäĬŎäĹńīæ� ǝŎĩäĚĝäĻäĶńĮäĸĠņěäĩĝäĮķŎäĮęŎĩäĹĝäĹĝäȬľä̊Ōľæ� İäěĞńěä
ĲŎěľäĬľäûùùü�ĻŎĺä���ǝŎĩäĚĝäĮıņěľäĬæ�ĩņľäĩŌäīľäĮķņĝäæ�ǝŎĩäĚĝäěńľäĻŎäĺŌäĺŌĺäİńäİĨņĩäĩņäψƀŎĮäİä˃İäĻäĲŎĩäİä˔äİä˔äĲŎěľäİĚŎäĸĩŎīäȬŌĩæ�ǝŎĩäĚĝäĩŌĸńäǜņĮäĸǥľäīńäψŮŌäİńä
˃İľäȚńäɃņīäİńäğĩäĬäĩĝäīīäħīäȜńäĩŎäĩİäĩĝäǥĻäİńäĨņĮäĶńěäĺŌĩæ� ûùùā� ĻŎĺæ� ȬņĝäĬäψƀŎĮäĸǥńĝäĩŌäψƀŎĮäğņĝäěńäĸǜİäĩņäĮıņěľäĻæ� ĩŌäĩĝäĮ˓ņīäīľäψƀŎĮäİäĹĝäĠŌäİĝäĩņäľŎĝäĬľæ��
ĲŎĩäİĸńäĩěŎľäİĚŎäĹĝäĠŌäğŌĺäľŎĝäæ��İäĞńěäĲŎěľäĬľäľŌĺä˔äİŌĩäĬĸńäɢńīäĮĩěäěńľäĺŎěľäĺİäɃěäĬľæ��ǝŎĩäĚĝäěġńľäĬäĩŌäĩäĻŎĺäĸĳņěľäǱņīäȬäɃņäĹńīæ���

:KHQ�WKH�&KXQJED�3ULPDU\�6FKRRO�ZDV�FRPSOHWHG�DQG�RSHQHG�LQ�������LW�ZDV�YHU\�FOHDU�WKDW�D�QHZ�VRXUFH�RI�JRRG�QXWULWLRQ�ZDV�
XUJHQWO\�QHHGHG�IRU�WKH�VWXGHQWV·�PHDOV���$IWHU�PXFK�UHVHDUFK�DQG�UH�GHVLJQ�RI�RWKHU�JUHHQKRXVHV��0DFKLN�FRPSOHWHG�WKH�&36�JUHHQ�KRXVH�LQ�
������6LQFH�WKHQ��WKH�JUHHQ�KRXVH�KDV�FRQVLVWHQWO\�SURYLGHG�D�YDULHW\�RI�RUJDQLF�YHJHWDEOHV�WKURXJKRXW�WKH�\HDU�WR�WKH�VWXGHQWV���7KH�GULYH�EHKLQG�
WKH�JUHHQKRXVH·V�VXFFHVV�IURP�LWV�LQFHSWLRQ�LV�GXH�WR�FRQVLVWHQW�DQG�FDULQJ�ORFDO�PDQDJHPHQW�E\�FRPPXQLW\�PHPEHUV���:KHQ�WKH�&KXQJED�
0LGGOH�6FKRRO�ZDV�RSHQHG�QH[W�GRRU�LQ�������WKH�GHPDQG�IRU�RUJDQLF�ORFDO�YHJHWDEOHV�IRU�WKH�LQFUHDVHG�VWXGHQW�SRSXODWLRQ�QHFHVVLWDWHG�D�VHFRQG�
JUHHQ�KRXVH���:LWK�JHQHURXV�VXSSRUW�IURP�0DFKLN�GRQRUV��D�VHFRQG�JUHHQ�KRXVH�LV�EHLQJ�FRQVWUXFWHG�WKLV�\HDU��

���������ᔧ����ᑈ৯റᇣᄺ㨑៤ᑊ⫳ⱘᯊˈҎӀᕜ⏙᱄ഄ䅸䆚ࠄᄺ᷵ᇍ亳⠽㧹ݏᮄᴹ⑤ⱘ䖿ߛ䳔∖Ǆ㒣䖛ϔ㋏߫
ⱘ䇗ᶹ䆒䅵ˈ0DFKLN᳔㒜Ѣ����ᑈᓎ៤њ৯റᇣᄺⱘ㬀㦰ẮǄҢℸˈ㬀㦰ẮᓔྟᑈϔᑈഄЎᄺ⫳Ӏᦤկ⑤⑤ϡ
ᮁⱘ⾡ᮄ剰㬀㦰Ǆ㬀㦰ẮҢϔᓔྟህ䖤៤ࡳˈᰃ⬅ѢϔⳈҹᴹᔧഄ⼒ऎሙ⇥ⱘ᳝ᬜㅵ⧚ᔧ৯റЁᄺ����ᑈᓔᐩ
ⱘᯊˈᄺ᷵ᇍѢᮄ剰㬀㦰ⱘ䳔∖䞣䱣ⴔᄺ⫳ⱘࡴ᮹Ⲟˈℸˈݡᓎゟϔ䯈㬀㦰ẮবᕫЎ䖿ߛǄ⬅Ѣ0DFKLN�
ᤤ䌘㗙ⱘᝋ㾷ಞˈѠ䯈㬀㦰ẮѢҞᑈ៤ࡳ㨑៤Ǆ
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ĩĬŌäİĳŎĩäĚĝäæ
/LEUDU\

�к佚

ûùùþĻŎĺæ�äİäĞńěäěńľäȜņĝäĬäψƀŎĮäğņĝäĻäψŞĩäĺńěľäěľņİäυŮīäȜńäĩĬŌäİĳŎĩäĚĝäĶńěäĮǱņīäĬäĺŌĩæ�ûùùāĻŎĺæ�ȜņĝäĬäψƀŎĮäĸǥńĝäĮıņěľäĬäĩĝäĩěŌäψƀŎĮäĹŎĝľäĻψŞĩäĺńěľäěľņİäυŮīä
ȜńäĩĬŌäİĳŎĩäĚĝäěĶīäĶńěäĩěŎľäİĚŎäȬņĝäĮäĺŌĩæ�ĩĬŌäİĳŎĩäĚĝäěľĺäĮäĩŌĺäĮŎĩäĹńě�ɃäĹńěäĩĝäĩȬńīäĹńěäěńäĩĬŌäğäĹŎĩæ�ψƀŎĮäǜźĺäĩĬŌäğäěĶīäİĝäĬŎäĩěŎľäĹĝäæ�ĸŎīäȚĝäψŢĺä
ĹŎĩäȚńäĩĬŌäİĳŎĩäĚĝäĩņäĮŎĩäȚńä̿ŎİäĹńě�ɃĸńäǮŎĻäɃņīäψŦīäĝěäĩĝäĲńěäİĳŎĩäľŎěľäĩĝäæ�ĮęŎĻäɞŎĩäğŌäĮĸńäĻěä̿ĻäȜńäψŞŎĺäĩĝäľäɃņľäψŞŎĺäȚńäĩĬŌäğäľŎěľäĹŎĩæ
ĩĬŌäğäİĝäĬŎäīńäĮŎĩäĹńěäĹńīäĬäĩĝäψƀŎĮäİäĲŎĺäİäψŞĩäȚńäυŬäΣƀŎěäɃņäğäİĚŎäȇŎĩäȬŌĩäȚńīäĹŎĩæ

,Q�������0DFKLN�RSHQHG�D�WULOLQJXDO�OLEUDU\�IRU�WKH�FKLOGUHQ�RI�WKH�&KXQJED�3ULPDU\�6FKRRO���:LWK�WKH�RSHQLQJ�RI�WKH�&KXQJED�0LGGOH�6FKRRO�
LQ��������D�QHZ�WULOLQJXDO�OLEUDU\�ZDV�QHHGHG�IRU�WKH�ROGHU�VWXGHQWV�DQG�WKHLU�WHDFKHUV���7KH�QHZ�OLEUDU\�KRXVHV�ERRNV�LQ�7LEHWDQ��&KLQHVH��DQG�
(QJOLVK���$OWKRXJK�WKHUH�LV�VWLOO�D�QHHG�IRU�PRUH�ERRNV��WKH�&06�OLEUDU\�KDV�D�YDULHW\�UDQJLQJ�IURP�7LEHWDQ�OLWHUDWXUH�WR�&KLQHVH�FODVVLFDO�SRHWU\�
WR�GLFWLRQDULHV�WR�3ULGH�DQG�3UHMXGLFH���7KH�ERRNV�FRYHU�D�UDQJH�RI�WRSLFV�IURP�SUDFWLFDO�YRFDWLRQDO�PDQXDOV�WR�1DWLRQDO�*HRJUDSKLF�FKLOGUHQ·V�
ERRNV��7KH�PDMRULW\�RI�WKH�ERRNV�DUH�LQ�WKH�7LEHWDQ�ODQJXDJH��SURYLGLQJ�WKH�VWXGHQWV�ZLWK�UHDGLQJ�PDWHULDO�LQ�WKHLU�PRWKHU�WRQJXH�

��������������ᑈˈ0DFKLN৯റᇣᄺᮄᓎњϔ䯈ᢹ᳝Ёǃ㮣ǃ㣅ϝ⾡䇁㿔㮣кⱘк佚Ǆ����ᑈ৯റЁᄺ⫳ⱘᯊ
䳔㽕ϔ䯈ᮄⱘ䗖ᅰЁᄺ⫳ⱘϝ⾡䇁㿔㮣кᑊᄬⱘк佚Ǆ⦄ˈ㱑✊к佚Ꮖ㒣ᓎゟ䍋ᴹˈᑊᢹ᳝Ң㮣ߛᏜ⫳Ӏ䖿ˈ
ᮣ᭛ᄺˈЁস䆫℠ˈᄫࠄˈǉچ᜶Ϣأ㾕Ǌㄝⱘ㮣кˈԚᰃˈ䙷䞠ҡ䳔㽕ⱘ䇏⠽Ǆк佚ⱘ䇏⠽ݙᆍᑓ⊯Є
ᆠˈࣙᣀҢᅲ⫼ⱘϧϮкᴀࠄǉᆊഄ⧚Ǌᴖᖫⱘ䴦ᇥᑈ⠜ㄝǄк佚ⱘ᭄кЎ㮣䇁䇏⠽ˈ䖭㒭ᄽᄤӀᦤկњ
ফ↡䇁ᬭ㚆ⱘᴎӮǄ
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ķäĚĝäæ
&DIHWHULD

亳ූ

ķäĚĝäěľĺäĬäĩŌäûùùāĻŎĺäĻŌěľäĸǜņĮäȬņĝäĬäĺŌĩæ�ȜņĝäĬäψƀŎĮäğņĝäěńäķäĚĝäĩĝäĬŎäĩŌäīńäûùùûīľäûùùāäĮĺäĹŎĩäĬäĹńīæ�ȜņĝäĬäψƀŎĮäğņĝäěńäψŢŎīäȜńäķäĚĝäěńäψƀŎĮäİĸńäĚäǜĝľäĲĩä
ĻľäĮʛĻäĮĸńäĝĝäĠŌäİĝäĩņäľŎĝäĮäĩĝäĮ˓ņīäī�
ψƀŎĮäİäİĝäĬŎľäɃņīäĩņäψƀŎĮäǜźĸńäȫńäīľäķäİäķäĮĶńīäĹŎĩæ�ȜņĝäĬäψƀŎĮäğņĝäĩĝäψƀŎĮäĸǥńĝäěńäψƀŎĮäİäυŢäĮɃľäĩäυŬĸńäķäĚĝäĩņäķäİäķäĮĶńīäĹŎĩäĬäĩĝäæ�ĩŌäĻľäěĶīäĩäĩņĝäψƀŎĮäİäĮɃäυƄěä
ěńľäĠŌäİĝäĩņäľŎĝäĹĝäȹŎīäİŌĩæ�ġńīäɃņīäĩņäψƀŎĮäİäĲŎĺäķľäĨņīäěľņİäĻľäěĶīäĩäĩņĝäİĲīäİŎĺäİěäİŎěäȚĝäĹŎĩæ�ψƀŎĮäİĸńäķäİĺäĮĩŌäĨĝäĩĝäĸĲŎäĮĞņĩäȚńäĸĩĝäĮĺäĚěäĨěäȬŌĩä
ğŌĩæ�İäĞńěäěńľäĩäĩņĝäĲĻäĺäĮǱņīäīľäĻŎäěĝäĮŎĺäψŢŎäĲŎĩäİĚŎäȇŎĩäȬŌĩäĬäĩĝäæ�ψƀŎĮäǜźĸńäĻľäȬŌĩä˃İľäĻäķäİäĩŎäİġİäĹŎĝäĩěŎľäĝŌľäȚńäψƀŎĮäěľŎĸńäȬäĮäǳņĮäȚńīäĹŎĩæ�ľäěīľäĩĝä
ĸĲİľäĬĸńäĨĮľäļŌľääĮıĻäħŌäȬńľäĬäĲŎĸńäġńīäɃņīäȜńäĸĲŎäĮĺäĚěäĨěäȬŌĩäğŌĩæ�ûùúùĻŎĸńäĩȬĺäĚĺæ�Ĭ͗äĻäĻŌäīŎäǳńä�FWc[bW�B[edWhZ��ĹńľäȜŎĝäĬäĮäυƄäİŎäĻäɃĻäɞńĸńäğņĺäĮäǮäİŎä
ĨŎīäȹŌĩäȬŌĩäĬĸńäĻěä̿ĻäψƀŎĮäǛńĩäȬľäĬäĺŌĩæ
�7KH�QHZ�FRPELQHG�FDIHWHULD�ZDV�FRPSOHWHG�LQ��������7KH�ILUVW�FDIHWHULD�VHUYHG�WKH�&KXQJED�3ULPDU\�6FKRRO�IURP������WR��������7KH�VWXGHQW�

SRSXODWLRQ�TXLFNO\�RXWJUHZ�WKH�SUHYLRXV�FDIHWHULD�DW�WKH�&KXQJED�3ULPDU\�6FKRRO��VR�PXFK�VR�WKDW�VWXGHQWV�ZHUH�HDWLQJ�RXWVLGH�PRVW�RI�WKH�
WLPH��7KH�FXUUHQW�FDIHWHULD�QRZ�VHUYHV�DOO�����VWXGHQWV�RI�ERWK�WKH�&KXQJED�3ULPDU\�6FKRRO�DQG�WKH�&KXQJED�0LGGOH�6FKRRO�DQG�LW�FDQ�FDQ�
DFFRPPRGDWH�DQRWKHU�����VWXGHQWV�ZKHQ�WKH�WZR�VFKRROV�UHDFK�FDSDFLW\���6WXGHQWV�KDYH�WKUHH�PHDOV�GDLO\�DV�ZHOO�DV�D�WUDGLWLRQDO�VWHDPHG�EXQ�
LQ�WKH�HYHQLQJ���0DFKLN�KDV�ZRUNHG�KDUG�WR�HQVXUH�WKDW�WKH�VWXGHQWV�DUH�SURYLGHG�ZLWK�KHDOWK\�DQG�QXWULWLRXV�IRRG�E\�EXLOGLQJ�D�JUHHQKRXVH�WR�
SURYLGH�RUJDQLF�YHJHWDEOHV�\HDU�URXQG�DQG�E\�HGXFDWLQJ�WKH�VFKRRO�VWDII�DERXW�EDODQFHG�PHDOV���,Q�WKH�VXPPHU�RI�������3DPHOD�/HRQDUG�WDXJKW�
WHFKQLTXHV�LQ�SURGXFLQJ�LQWHUQDWLRQDO�VW\OH�KDUG�FKHHVH��ZRUNLQJ�ZLWK�ORFDO�UHVLGHQW�/KDPR��LQ�RUGHU�WR�ILQG�D�ORFDO�VWUDWHJ\�WR�SURYLGH�PRUH�
GDLU\�LQ�WKH�FKLOGUHQ·V�GLHW��

�������������ᑈˈᄺ᷵ᮄᓎњϔϾ㘨ড়ⱘ令ख़Ǆ৯റᇣᄺϔ䯈ᄺ⫳令ख़Ўᇣᄺ⫳Ӏࠄ��������ᑈᦤկህ令᳡ࡵǄ
Ԛᰃˈ⬅Ѣ䍞ᴹ䍞ⱘᄽᄤᴹ䖭䞠Ϟᄺˈᄺ᷵ⱘ亳ූϡ㛑ݡᆍ㒇䙷Мⱘᄺ⫳ˈℸˈᄺ⫳Ӏা㛑ህ令Ǆᮄᓎⱘ亳
ූ㾷އњ䖭ϔ䯂乬ǄᅗৃҹЎ৯റᇣᄺ৯റЁᄺ���ৡᄺ⫳ৠᯊᦤկህ令Ǆℸˈᅗ䖬ৃҹݡᆍ㒇���ৡᄺ⫳ህ令Ǆ
ᄺ᷵亳ූЎᄺ⫳Ӏᦤկϔ᮹ϝ令ˈᰮ佁ᰃӴ㒳ⱘ㪌佡Ǆ0DFKLN䭓ᳳ㟈ѢЎᄺ⫳Ӏᦤկعᒋǃ᳝㧹ݏⱘ亳⠽˗ℸˈҪ
Ӏᄺ᷵䞠ׂᓎњϔ䯈㬀㦰Ắˈ䅽ᄺ⫳Ӏϔᑈಯᄷ䛑ৃҹৗࠄᮄ剰ⱘ㬀㦰ǄৠᯊˈҪӀ䖬ϧ䮼ᬭᇐ᷵Ꮉএࠊϔѯᑇ
㸵㧹ݏⱘ佂亳Ǆ����ᑈⱘˈ3DPHOD�/HRQDUG�मᬭᥜ㒭ᄺ᷵ᬭᎹ/KDPRࠊ䰙ᷛޚ⹀ཊ䜾ⱘᮍ⊩ˈҹℸᴹЄᆠᄺ
⫳Ӏⱘ佂亳Ǆ

��



ġäĚĝäæ
'RUPV

İäěĞńěäěńľäȬņĝäĬäψƀŎĮäğņĝäĩĝäȬņĝäĬäĩİĸäĸǥńĝäĮıņěľäĬäĩĝäæ�ψƀŎĮäİäÿùùäĻäġĻäĚĝäĹŎĩäĻäĩěŌäʛīäĩĝäĻľäĮķŎäĮäþùäĻäψŮŎĩäĚĝäĹŎĩæ�ψƀŎĮäǜźäěġńľäęľäěŎľäĮǚņäĚĝäĩĝäǛņľä
Ěĝäæ�ɞŎĩäĚĝäľŎěľäĨņīäİŎĝäĩņäĮęŎĻäĮäĹńīæ�ψƀŎĮäİĸńäġĻäĚĝäĩņäİĻäǛńäġńľäĮ̿ŌěľäĮĶěäĹŎĩäĻäĮņäĩĝäĮņäİŎĸńäġĻäĚĝäľŎäľŎĺäȫŌľäĹŎĩæ�ġĻäĚĝäīĝäĩņäǝŎĩäτƀĝľäİŌĩäȚĝäĩěņīäĩņľä
ľņäψƀŎĮäİäĲŎĺäĮĻäĮķŎľäġĻäěŎľäǝŎīäİŎäȇŎĩäȚńäĹŎĩæ
0DFKLN�FRQVWUXFWHG�WKH�&KXQJED�3ULPDU\�6FKRRO�DQG�WKH�&KXQJED�0LGGOH�6FKRRO�VFKRROV�ZLWK�GRUPLWRULHV�WR�KRXVH�����VWXGHQWV�DQG�DOVR�
UHVLGHQFHV�WR�KRXVH����WHDFKHUV�DQG�VWDII���%RWK�VFKRROV�VKDUH�WKH�IDFLOLWLHV�EXLOGLQJ�ZKLFK�KDV�ODXQGU\��VKRZHUV�DQG�WRLOHWV���7KH�VWXGHQWV·�URRPV�
KDYH�EXQN�EHGV�DQG�WKH�GRUPV�DUH�GLYLGHG�EHWZHHQ�JLUOV�DQG�ER\V��7KRXJK�WKH�URRPV�DUH�QRW�KHDWHG�LQ�ZLQWHU��WKH�FKLOGUHQ�UHFHLYH�ZDUP�ZRROHQ�
EODQNHWV�LQ�WKH�ZLQWHU���������

���������⬅0DFKLN㒘㒛ᓎゟⱘ৯റᇣᄺ৯റЁᄺᢹ᳝ৃᦤկ���ৡᄺ⫳��ৡᬭ㘠Ꮉԣᆓⱘᆓ㟡Ǆϸ᠔ᄺ᷵݅ѿ⋫㸷
᠓ǃⲹ⋫ᅸ३᠔ㄝ䆒ᮑǄᆓ㟡ߚ⬋ǃཇ⫳ᆓ㟡ˈᑞ䫎ЎϞϟ䫎Ǆሑㅵˈހᆓ㟡᳝ݙᱪ⇨ˈԚᄺ᷵䖬Ӯᰃথᬒ㕞↯⇃
ᄤ㒭ᄺ⫳ᕵᆦǄ

ᆓ㟡

��



ΥƀŎěäΥƀĩäĚĝäæ
&RPSXWHU�/DE

⬉㛥ᅸ

ΥƀŎěäΥƀĩäĚĝäĸĩńĸńäûùùāĻŎĺäĸĳņěľäǱņīäȬľäĲĺäĮäĩĝæ�ĩńĸńäīńäȬĝäĮĸńäψƀŎĮäĸǥńĝäěńäěĻäğŌäĮĸńäțŌĩäğŎľäĹńīæ�ĸĭŌĻäɃľäİȜŎěľäĬĸńäĩŌĝäĺĮľäȚńäɞńäĲŎěľäĻņěľäĻİäțŎĩäĩņæ�Ȝņĝä
ĮĸńäψƀŎĮäĸǥńĝěńäψƀŎĮäİä˃İľäĬľäİäĸŎĝľäĮĸńäɢŎĝľäɃņäǛŎĩäĩņäΥƀŎěäΥƀĩäġņĝäİńäĺņĝäĮæ�ĩŌäĹĝäæ�İäěĞńěäĲŎěľäĬĸńäĺŎěľäĨŎĮäȚńľäψƀŎĮäǜźäīĝäΥƀŎěäΣƀĩäġŌĺäĮɃĩäġŎľäĬäĺŌĩæ�ĻŎäĩĝäĬŎľä
ψƀŎĮäİä˃İľäĬľäΥƀŎěäΥƀĩäψŞŎĺäȚńäļŌľäĺĮäʹŎěľäĬäĶńěäυŮīäĬäĩĝäæ�ψƀŎĮäĩņľäěġńľäĬľäŀäİĩŎäĭŌĮľäĬĸńäĮŎĩäĹńěäĩěŌäʛīäĶńěäψƀŎĮäİä˃İľäĻäΥƀŎěäΣƀĩäļŌľäĬĸńäĩěŌäʛīäĶńěäĹĝäĮıĻäĮä
ĩĝäæ�ĻŎĸńäûùúùĩȪńĺäęĺæ�ȜņĝäĬĸńäψƀŎĮäĸǥńĝäěńäΥƀŎěäΣƀĩäǛäĸĩņěäĬäĨŎĮäĮĸŎææ

7KH�FRPSXWHU�ODE��FRPSOHWHG�LQ�������LV�D�NH\�IHDWXUH�RI�WKH�&KXQJED�0LGGOH�6FKRRO���,Q�D�UDSLGO\�FKDQJLQJ�VRFLDO�FRQWH[W��WKHVH�
VWXGHQWV�ZLOO�QHHG�FRPSXWHU�VNLOOV�LQ�WKH�QHDU�IXWXUH��DQG�VR�����FRPSXWHUV�ZLWK�SXUFKDVHG�ZLWK�WKH�JHQHURVLW\�RI�0DFKLN�VXSSRUWHUV���,Q�WKH�
ILUVW�\HDU�WKH\�JDLQHG�D�EDVLF�IDPLOLDULW\�ZLWK�FRPSXWHUV�DQG�LQ�WKH�VHFRQG�\HDU�VHPHVWHU��WKH�FKLOGUHQ�UHFHLYHG�7LEHWDQ�ODQJXDJH�LQVWUXFWLRQ�IURP�
D�WHDFKHU�IURP�$PGR���7KH�&KXQJED�0LGGOH�6FKRRO�LV�FXUUHQWO\�VHHNLQJ�D�QHZ�7LEHWDQ�ODQJXDJH�FRPSXWHU�WHDFKHU��,Q�WKH�VSULQJ�RI�������WKH�
VFKRROV�ZHUH�FRQQHFWHG�WR�WKH�LQWHUQHW�IRU�WKH�ILUVW�WLPH��

䖭Ͼᴎ᠓ᅠᎹѢ����ᑈˈᰃ৯റЁᄺⱘ䞡㽕⡍ᕕǄ䖭Ͼ䖙䗳ব࣪ⱘ⼒ӮԧࠊϟˈϡЙⱘᇚᴹˈ
䖭ѯᄺ⫳䛑䳔㽕⬉㛥ᡔᴃǄᇍℸˈPDFKLN�ᬃᣕ㗙ⱘᝋᤤࡽϟˈᄺ᷵䌁фњ��ৄ⬉㛥ǄϔᑈˈҪӀᇍ⬉㛥
᳝њᴀⱘ❳ᙝǄѠϾᄺᳳˈ䖭ѯᄽᄤফњϔϾᴹ㞾ᅝⱘ㗕Ꮬᇍ⬉㛥ⱘ㮣䇁ҟ㒡Ǆ⦄৯റЁᄺℷ
ᡒϔϾᮄⱘ㮣䇁⬉㛥㗕ᏜǄ����ᑈⱘˈ䖭Ͼᄺ᷵ϔ䫒Ϟњ⡍㔥Ǆ

��



ĲŎĝäĚĝäæ
6KRSV

ଚᑫ

� ȬņĝäĬäĶĝäěńäĲŎĝäĻľäυŬŌäěīľäěıŎäĮŎäīńäĮĶńäļņĩäǜŎĝäĹńīäĻæ�ǜŎĝäĮäĸĩńäĺņäȬņĝäĬäψƀŎĮäğņĝäĩĝäĩİĸäĸǥńĝäěġńľäĮıņěľäĹŎĩæ�ǜŎĝäĸĩńĺäψŢŎīäğĩäĲŎĝäĚĝä
ġņĝäļľäĹŎĩäİŎĩäψƀŎĮäǜźäěġńľäĮıņěľä̊ŌľäİńäǜĝľäĞŌäİĝäĩņäľŎĝäĮäĩĝäĮ˓ņīäľäğĸńäĩĬĻäĸȬŎĺäěŎĝäĸĭŌĻäľŎĝäĮäĩĝäĲŎĝäĚĝäİĝäĬŎäěľĺäĩņäȫŌľäĬäĺŌĩæ�ĩŌĸńäȫńĺäĩäυŬäľä
ğĸńäĩĬĻäĸȬŎĺäĩĝäψƀŎĮäǜźäěġńľäȚńäĮĺäĻäĸǥŌĻäĮäķĮäİŎäĶńěäğěľäĹŎĩæ��ĲŎĝäĚĝäİĝäĬŎäĶńěäψƀŎĮäǜźĸńäİĩņīäȫŎěľäȚńäĚĝäĮäτŦńĝäĮĸńäīĝäĩņäĹŎĩäĻæ�ĲŎĝäĚĝäĚäļľäɃä
ǮĝäĸǜİäȜńäȬņĝäĬäψƀŎĮäĸǥńĝäěńäĸŎěäħņäĹŎĩæ�ĲŎĝäĚĝäĸĩńäĩěäěńäĚĝäΥƀäĨĩäęĺäĩņäψƀŎĮäǜźĸńäĸǜŎäľŎĝäĻäĮęŎĻäĮĶńīäĹŎĩæ��ĲŎĝäĚĝäĸĩńäĩěäěńäĹŎĝäψŠŎäěıŎäĮŎäġŌäĸǜİäĩņäψŮŎĩä
ĬĸńäȬņĝäĬäĩěŌäʛīäĩĝäψƀŎĮäİäĺŌĩæ�ĲŎĝäĚĝäĩņäɃņīäİĚŎĸńäĩĝŎľäĬŎäĩĝäķľäĺńěľæ�ȜŎīäěŎľäľŎěľäĮıŎĝäɃņäĹŎĩäĻæ�ĸǧņĻäʹäĶńěäěľŎäĩĝäķäĚĝäğņĝäğņĝäĹŎĩäĬäİäķĩäĮěä
ķľäĲŎĝäĚĝäěľĺäĮäĶńěäȚĝäĹŎĩæ

7KH�PDLQ�FRPPHUFLDO�DUHD�RI�&KXQJED�7RZQVKLS�LV�LQ�WKH�KDPOHW�RI�:HXNKHX�ZKHUH�WKH�&KXQJED�3ULPDU\�6FKRRO�DQG�&KXQJED�0LGGOH�6FKRRO�
DUH�ERWK�ORFDWHG��7KRXJK�WKHUH�ZHUH�VWRUHV�LQ�:HXNKHX�EHIRUH��WKH�LQFUHDVHG�SRSXODWLRQ�EURXJKW�E\�WKH�WZR�VFKRROV�KDV�VWLPXODWHG�WKH�ORFDO�
HFRQRP\��DQG�VR��PRUH�VWRUHV�KDYH�RSHQHG���7KHUH�LV�QRZ�D�VWURQJ�HFRQRPLF�WLH�EHWZHHQ�WKH�VFKRROV�DQG�WKH�ORFDO�FRPPXQLW\���0DQ\�VKRSV�DUH�
ORFDWHG�LQ�ROGHU�EXLOGLQJV�DFURVV�IURP�WKH�VFKRRO�DQG�VRPH�RI�WKH�VKRSV�DUH�ORFDWHG�VWUHHW�VLGH�EHQHDWK�WKH�&KXQJED�0LGGOH�6FKRRO��7KH�UHQW�
IURP�WKHVH�VKRSV�JRHV�GLUHFWO\�WR�GHIUD\�VRPH�RI�WKH�RSHUDWLRQ�FRVWV�RI�WKH�VFKRRO��7KH�VKRSV�EHQHILW�IURP�WKH�ORFDWLRQ�QHDU�WKH�VWXGHQWV�DQG�
WHDFKHUV�ZKR�OLYH�DW�WKH�VFKRRO��7KH�VKRSV�SURYLGH�VXQGULHV��IRRG��FORWKLQJ��PRWRUF\FOH�UHSDLU�VHUYLFHV�DQG�WKHUH�DUH�D�IHZ�VPDOO�UHVWDXUDQWV�DV�
ZHOO�DV�D�QHZ�EDNHU\�

���������৯റЏ㽕ⱘଚϮऎඳᰃϔϾৡি:HXNKHXⱘᴥᑘˈгህᰃ৯റᇣᄺ৯റЁᄺⱘ᠔ഄǄ㱑✊ҹࠡ:HXNKHXഄ
ऎህ᳝ଚᑫˈԚᰃ䱣ⴔ৯റᄺ᷵᠔ᏺᴹⱘҎষࠎ▔њᔧഄⱘ㒣⌢ˈ⦄䍞ᴹ䍞ⱘଚᑫߎ⦄䙷ϔऎඳǄ⬅ℸˈ៥Ӏϡ
䲒ⳟߎᔧഄ㒣⌢Ϣᄺ᷵ⱘ㘨㋏Ǆϔѯଚᑫ㹿ᓔ৯റᄺ᷵ᇍ䴶ⱘ㗕᠓ᄤ䞠ˈϔѯଚᑫህᮄᓔ৯റЁᄺⱘᮕ䖍ˈ㗠䖭ѯ
ଚᑫⱘ⾳䞥㹿Ⳉ⫼ᴹׂ㔂ᄺ᷵ⱘ䆒ᮑǄଚᑫ䗮䖛ᄺ᷵㗕Ꮬᄺ⫳ⱘ⍜䌍ᅲ⦄Ⲝ߽Ǆ䗮ᐌˈ䖭ѯଚᑫ䫔ଂᑆ䋻ǃ亳⠽
㸷᳡ˈ᳝ⱘ䖬ᦤկᨽᠬ≑ׂǄ䙷䞠䖬᳝ᆊᇣ佁ᑫϔᆊᮄᓔⱘ⚬⛭ഞǄ

��







$UFKLWHFWXUH
ᓎㄥ亢Ḑ

ĮķŎäǱņīæ



��

,QWURGXFWLRQ

ĝŎäȇŎĩæ

ҟ㒡

2XU�SURMHFW�ZDV�D�VWXG\�RI�WKH�VWUXFWXUH�DQG�XVHV�RI�WKH�7LEHWDQ�KRPH���7R�UHVHDUFK��RXU�SURMHFW��ZH�YLVLWHG�PDQ\�KRXVHV�LQ�DQG�DURXQG�&KXQJED���
2XU�JURXS�WRRN�SLFWXUHV��GUHZ�IORRUSODQV��DQG�LQWHUYLHZHG�KRPHRZQHUV�WR�FRPSLOH�RXU�SURMHFW��

៥Ӏ㒘ⷨおњ㮣᠓ⱘᓎㄥ㒧ᵘ⫼䗨Ǆ៥Ӏখ㾖њ৯റഄऎⱘ໘᠓ሟᭈϾ৯റ⼒ऎˈৠᯊˈᢡᨘᑊᦣ㒬њ໘᠓ሟ
ⱘᵘ䗴ǄᏠᳯ䖭ѯㅔҟᇍѢ䇏㗙㛑᳝᠔ᐂࡽǄ



��

ĸŎěäļŎĩæ
%DVHPHQW

ഄ䴶ሖ

ĮĩěäěńäĝŎäȇŎĩäȬäɃņäīńäļņäīĝäĹńīæļņäīĝäĻäİĳŎäĩĝäİĳŎäİŎæʹæīŎĺäĩĝäĻņěäľŎěľäīŎĺäȫņěľäİĝäĬŎäĹŎĩäĬäĹńīæĶŎěľäĬäψŢäİŎĺæĮņĩäİŌĩä˃İľäȚńľäİĳŎäİŎäĩĝäĮäİŎäľŎěľäȚńäĸŎäİäĮĶŎľä
Ĳĺä Ō̊ľæĮäİŎä˃İľäȚńľä̿źäķäĮäĹńīæġńäİäļĺäĮĸńäĩņľæİńäĶńěäěńľäļņäīĝäĻäěıĝäȇäȬŌĩäĩěŎľæɃņäİĲīäīńäĮäİŎä˃İľäȚńľä̿źäķäψŞĮľäȚńäěĩäψŦńěľäİĝäĬŎäĹŎĩäĬäĹńīæĩäĺņĝäɃäψŞľäĶńěä
ĹŎĩæěīĸäψŢäİŎĸńäĩņľäľņäɃäψŞľäĩŌäİŌĩäĻäĩŌäīńäĮŎĩäψŞľäĶńěäĹńīæĩäυŬäĸĳİäΥƀńĝäĸĭŌĻäɃľäĻäĸǜŎäĮĶńīäĮäĩĝäĮ˓ņīäψŞľäȚńäğěľä˓ĝľäȚĝäİńäĸǝäĮĺäĸȜņĺäĮĶńīäĹŎĩäĬäĺŌĩæ
7KH�ILUVW�GLDJUDP��DERYH��LV�RI�WKH�EDUQ��ZKLFK�LV�WKH�JURXQG�IORRU�RI�KRXVHV�LQ�&KXQJED���7KHUH�DUH�PDQ\�DQLPDOV�NHSW�RQ�WKLV�OHYHO��VXFK�DV�FRZV��
VKHHS��DQG�KRUVHV���,Q�WKH�PRUQLQJ��ZRPHQ�JHW�XS�YHU\�HDUO\�DQG�JR�GRZQ�WR�WKH�EDUQ�OHYHO�WR�PLON�WKH�FRZV���$IWHU�PLONLQJ��WKH\�JLYH�WKHP�KD\��
DQG�DIWHU�WKH�FRZV�ILQLVK�WKH�KD\��WKH\�WDNH�WKHP�RXW�WR�SDVWXUH���%\�WKH�WLPH�WKH�VXQ�LV�ULVLQJ��WKH\�UHWXUQ�WR�WKH�EDUQ�WR�FOHDQ�XS���7KHUH�DUH�VWHSV�
>OHDGLQJ�IURP�WKH�JURXQG�IORRU�EDUQ�OHYHO�WR�WKH�ILUVW�IORRU�OLYLQJ�OHYHO@���,Q�WKH�SDVW�WKH�VWHSV�LQ�&KXQJED�KRXVHV�ZHUH�QRW�OLNH�WRGD\�>WKH\�ZHUH�
ORJ�ODGGHUV@��EXW�IROORZLQJ�GHYHORSPHQW�LQ�WKH�UHVW�RI�WKH�ZRUOG��VWHSV�KDYH�FKDQJHG�LQWR�WKHLU�SUHVHQW�IRUP���

���������佪ܜ㽕ҟ㒡ⱘᰃ⡆⬰Ắˈгህᰃ৯റ㮣᠓ⱘഄ䴶ϔሖǄ䙷䞠᳝ᕜⱘᆊ⬰ˈ↨བ䇈ˈ⠯ˈ㕞ˈ偀ĂĂ⏙᰼ˈ
ཇҎӀᮽᮽ䍋ᴹࠄ⠯Ắ䞠ཊǄᅠ⠯ཊৢˈཌྷӀӮୖ⠯ৗ㤝Ǆ⠯ৗᅠ㤝Пৢˈ⠻⇥ӀӮᡞ⠯䍊ࠄ㤝ॳϞᬒ⠻Ǆᔧ䰇
छ䍋ᴹⱘᯊˈҎӀህӮᠧᠿ⠯ẮˈЎ䗮ᐌ⠯Ắ䞠᳝ᕜൗഒǄ䙷䞠䖬᳝ϔᶊẃᄤ䖲ⴔ⡆⬰Ắ⫳⌏ऎϔሖǄҹ

ࠡˈ㗕ᓣ㮣᠓ⱘẃᄤᑊϡᰃ᠔ਜ⦄ⱘ䖭ḋˈԚ䱣ⴔᯊҷⱘথሩˈẃᄤг䱣Пᬍ䖯њᕜǄ



��

ĨŎěä̿ŌěäĩĝäĬŎæ
)LUVW�)ORRU

ϔὐ

ú$ĸĩńĸńäĩŌäİńĝäĻäĨĮäęäķŌĺäĮäĹńīæĸĩńäīńäķäİäĻľäľäĹńīäĻæĩŌäĻäĠäĚĝäĹĝäķŌĺäğŎěäĬäĹńīæĸŎīäȚĝäĸĩńäěĶīäȜńäĠäĚĝäĩĝäİńäĸǝäĮæĮŎĩäİńäĺńěľäȚńäĠäĚĝäĩĝäİİǜŎīäĚĝäěġńľäȚńä
ĮĺäĩņäĸǥŌĻäĹŎĩæĨĮäęäīńäǜņäĮĶńäİäĶńěäĹńīæīĝäĩņäʧŎäğŌīäĬŎäěľņİäĮĶěäīľäĩŌĸńäĨŎěäħņäķäİäĻľäĮäĹńīæ
B_l_d]�heec
û$�ĸĩńäīńäĸǜņĻäĚĝäĹńīæĺĝäěńäțńİäĲĝäĻäİǜŎīäĬŎäĨŎīäĩņľäľņäěīľäĸĩńäīńäķäİäķäľäĩĝäĸĩņěäľäĹńīæĺĝäěńäțńİäĻäİǜŎīäĬŎäİŌĩäĩņľäĚĝäĬäĸĩńäīäɃņīäυŮīäĩņäİńäĸĩņěäİĚīäİŌĩæ
ü$�I^[bl[i
ĸĩńĸńäĨŎěäħņäĮŎĩäİńäĺńěľäȚńäěīĸäĺĮľäȚńäĞäĻěäİĝäĬŎäĮǳńěľäĹŎĩæĞäĻěäĸĩńäĲĝäİľäĮŎĩäİńäĺńěľäȚńäĻäɃäĩĝäθƀŎäǜŎľäȚĝäİĲŎīäĹŎĩæĸĩńäīńäψŠŎĺäİŎäǛńä˓ŎĝäěńäĺńīäĨĝäĩĝäυŮīäĬĸńäĞä
ĻěäĞńěäĹńīæ

��� 7KLV�LV�FDOOHG�WKH�>VWRYH�RI@�HDUWKHQ�KHDUWK��,W�LV�ZKHUH�IRRG�LV�SUHSDUHG���,W�FRXOG�VLPSO\�EH�FDOOHG�WKH�NLWFKHQ��
EXW�LW�LV�GLIIHUHQW�IURP�NLWFKHQV�LQ�+DQ�&KLQHVH�KRPHV�EHFDXVH�7LEHWDQ�NLWFKHQV�DQG�OLYLQJ�URRPV�DUH�WRJHWKHU�
WR�PDNH�LW�HDVLHU�WR�ORRN�DIWHU�JXHVWV���7KH�KHDUWK�LV�IRXU�VLGHG��ZLWK���VWRQHV�VHW�LQ�WKH�FHQWHU�RQ�ZKLFK�WR�
FRRN���

��� 7KLV�LV�D�OLYLQJ�URRP�ZKHUH�7LEHWDQ�SHRSOH�UHFHLYH�JXHVWV���:KHQHYHU�JXHVWV�FRPH�WKH\�ZLOO�EH�WDNHQ�WR�WKH�
OLYLQJ�URRP��EXW�IDPLO\�PHPEHUV�UDUHO\�VSHQG�PXFK�WLPH�LQ�WKH�OLYLQJ�URRP���

��� 7KLV�LV�D�FDELQHW�>VKHOYHV@�LQ�ZKLFK�DUH�DUUDQJHG�WUDGLWLRQDO�7LEHWDQ�KRXVHKROG�LPSOHPHQWV��VRPH�RI�WKH�PRVW�



��

LPSRUWDQW�WKLQJV�LQ�D�7LEHWDQ�KRPH���7KHVH�DUH�DUUDQJHG�WR�EH�SDUWLFXODUO\�DWWUDFWLYH�DQG�SOHDVLQJ�WR�WKH�H\H���

��� 7KLV�LV�D�VWRUHURRP�LQ�ZKLFK�ULFH��JUDLQ�DQG�RWKHU�KRXVHKROG�JRRGV�DUH�NHSW���7LEHWDQ�SHRSOH¶V�OLYHOLKRRGV�GH�
SHQG�RQ�DJULFXOWXUDO�DQLPDO�KXVEDQGU\���7KH�DYHUDJH�KRXVHKROG�KDV�DW�OHDVW�D�GR]HQ�RI�VR�FRZV��VR�7LEHWDQ�
SHRSOH�OLNH�WR�NHHS�WKHLU�PLON��\RJXUW�DQG�EXWWHU�LQ�WKH�VWRUHURRP�

�ˊ�䖭ᰃ♝♊ˈᰃخ佁ⱘഄᮍˈৃҹㅔ⿄Ўॼ᠓ǄԚᰃˈৠ∝ᓣॼ᠓ϡৠⱘᰃˈ㮣ᓣॼ᠓ᰃϢᅶख़Ⳍ䖲ⱘˈҹℸᴹ䖒ࠄ
ᕙᅶҎЎᮍ֓ⱘⳂⱘǄ♝♊ᰃಯ䖍ᔶⱘˈ݊Ϟᬒϝഫ༈ˈҎӀϞ䴶خ佁Ǆ

�ˊ�䖭ᰃᅶख़ˈᰃ㮣ᮣҎᕙᅶҎⱘഄᮍǄϔᮺᆊЁ᳝Ҏᴹ䗴䆓ˈህӮ䖭䞠䖢ᅶҎǄԚ≵᳝ᅶҎᴹⱘᯊˈᅶख़䗮
ᐌᰃ䯆㕂ⱘǄ

�ˊ�䖭ᰃ⁅ᶰˈ䞠䴶ᨚᬒⴔ㮣ᓣӴ㒳ⱘ⠽કˈᰃ㮣ᓣ᠓ሟݙ䚼䰜䆒䞡㽕ⱘϔ䚼ߚǄ㗠Ϩˈ䖭ѯᨚ䆒ᵕ༎Ҏⴐ⧗Ǆ
�ˊ�䖭ᰃټ㮣ᅸˈ䞠䴶䌂㮣ⴔ㊂亳䆌ᆊᐌ⫼કǄ⬅Ѣ㮣ᮣҎ䖛ⴔ␌⠻⫳⌏ˈϔ㠀ᆊ䞠᳔ᇥݏⴔक༈⠯Ǆℸˈ㮣

⇥䗮ᐌᡞ⠯⫳ѻⱘ⠯ཊǃ䝌ཊ䜹⊍ㄝᬒټ㮣ᅸ䞠Ǆ

�ˊ�䖭ᰃټ㮣ᅸᮕ䖍ⱘϔ䯈ऻᅸǄ䗮ᐌᰃᆊЁᴹњ䖰᠓᳟҆টㄝሙԣⱘഄᮍˈ䞠䴶㺙┶ᕫ䴲ᐌ㟦䗖Ǆ
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ĨŎěä̿ŌěäěġńľäĬæ
6HFRQG�)ORRU

Ѡὐ

ú$ğŎľäĚĝäæ�İğŎĩäĚĝäæ�ĮŎĩäĬäĶńěäĻäİĲŎīäīäğŎľäīńäěıŎäĮŎäĹńīäĬäĩĝäțńİäĲĝäĺŌäĺŌäĻäğŎľäĚĝäĺŌäĹŎĩæĮĩěäěńľäļŌľäĮäυŬĺäīäğŎľäĚĝäīńäυƄäĩĝäĨĝäěæĩŌäİńīäŀäĚņäľŎěľäĮĶņěľäľĸńä
ěīľäěıŎäĮŎäĹńīæğŎľäĚĝäīĝäĻäěıĝäİäȬŌĩäĩěŎľäĬäĩĝäěĝäĺņĝäĩņäğŎľäĚĝäīĝäĩņäĸǜŎäİńäĺņĝäĮäĹńīæğŎľäĚĝäīĝäīľäĩņäĮäĩĝäğĝäľŎěľäĸĨņĝäİńäğŎěäĻæĩŌĺäĭĻäğŌĺäİńĝäĮħěľä
ĬäĻäĮʹŌīäīĸĝäļŌľäĨņĮæğŎľäīńäľĝľäɃľäğŎľäęņīäĻäěŎäĮäĩĝäěīľäĸĩńäυƄäψŞņä˃İľäĬäĮĶņěľäľĸńäĚĝäĮäĹńīäĬľäīäğŎľäĚĝäķŌĺæ
û$ěľĝäĚĝäæěľĝäĚĝäīńäĮŎĩäĚĝäěńä˓ŌĝäīäĹŎĩæĩŌĸńäİńĝäĻäěľĝäĚĝäķŌĺäĮĸńäɃņäİĲīäīńäĮŎĩäĬäĲŌäğŌīäĩņľäĩĝäġńīäĮķĝäψŞĻäĮķĝäěńäĩņľäĻäĩŌĸńäīĝäĻäěľĝäĮħĝäĮäĹńīæ

��� )RU�7LEHWDQ�SHRSOH�%XGGKLVP�LV�VRPHWKLQJ�WKH\�FDQQRW�GR�ZLWKRXW��VR�HDFK�KRXVH�KDV�D�SUD\HU�URRP�>RU�VKULQH�URRP@�WKDW�FRQWDLQV�
%XGGKLVW�VWDWXHV��WRQJND�SDLQWLQJV��DQG�VFULSWXUHV��DV�ZHOO�DV�D�SODFH�IRU�/DPDV�DQG�PRQNV�WR�VWD\���,Q�WKH�VKULQH�URRP��XQFOHDQ�WKLQJV�
DUH�IRUELGGHQ��DQG�WKHUH�LV�QR�VPRNLQJ�RU�GULQNLQJ���

��� 7KH�LQFHQVH�KRXVH�>VRQJNKRQJ@�LQ�7LEHWDQ�KRXVHV�LV�ORFDWHG�RQ�WKH�WRS�IORRU���,W�LV�FDOOHG�WKH�LQFHQVH�KRXVH�EHFDXVH�GXULQJ�WKH�1HZ�<HDU�
FHOHEUDWLRQV�RU�ZKHQ�WKHUH�DUH�VLJQLILFDQW�GD\V�RI�FRPPHPRUDWLRQ��ZH�EXUQ�LQFHQVH�KHUH���

��� :KHQ�WKHUH�LV�D�ILUH�LQ�WKH�NLWFKHQ�VWRYH�WKH�VPRNH�JRHV�RXW�WKH�FKLPQH\�>RQ�WKH�URRI@��WKH�ELJJHU�WKH�FKLPQH\�WKH�PRUH�VPRNH�LW�FDQ�
WDNH�RXW���7KH�WRS�RI�WKH�FKLPQH\�LV�FRYHUHG�ZLWK�PXG�>L�H��VHDOHG�ZLWK�WKH�VDPH�PXG�PRUWDU�DV�WKH�URRI�LWVHOI@�LQ�RUGHU�WR�NHHS�WKH�UDLQ�
IURP�OHDNLQJ�LQWR�WKH�KRXVH���



��

�ˊ�㮣ӴԯᬭᇍѢ↣ϔϾ㮣ᮣҎ㗠㿔ˈ䛑ᰃ⫳ੑЁϡৃ㔎ⱘϔ䚼ߚǄℸˈ↣ᆊ↣᠋䛑Ӯ㞾ᆊ䆒ゟϔ䯈⼜⽋ᅸǄ䗮
ᐌˈ⼜⽋ᅸ䞠Ӯᨚᬒԯڣˈव㒣᭛Ǆৠᯊˈ⼜⽋ᅸгᰃᴹخ⊩џⱘ௯ڻշሙԣⱘഄᮍǄ⼜⽋ᅸ䞠ˈӏԩ
ϡ⋕ⱘџ䛑㹿⽕ℶএخˈࣙᣀ˖⚳ୱ䜦Ǆ

�ˊ�佭㮄ሟ㮣ሟⱘ乊ሖǄ⿄݊Ў佭㮄ሟᰃЎ䖛ᑈᰃ䖛⾡㡖᮹ⱘᯊˈ䙷䞠ህӮ⛮佭Ǆ
�ˊ�ᔧҎӀ⫳☿خ佁ⱘᯊˈ⚳ህӮ乎ⴔ⚳䞞ᬒ᠋ࠄǄབᵰ⚳䍞㉫ˈ㛑ᥦᬒⱘ⚳ህ䍞Ǆ݊Ϟ㽚Ⲫ᳝⊹ˈབᵰ

ϟ䲼ⱘ䆱ˈৃ䰆ℶ䲼∈צ⌕䖯ሟᄤǄ

��� 7KH�WRS�IORRU�DQG�URRI�FDQ�EH�XVHG�WR�VWRUH�KD\�DQG�EDUOH\��HWF���,Q�VXPPHU��LW�FDQ�EH�XVHG�WR�GU\�KD\���7KHUH�DUH�DOVR�EHGURRPV�RQ�WKH�
WRS�IORRU���,Q�VXPPHU��LW�LV�KRW�LQVLGH�WKH�KRXVH��VR�SHRSOH�FDQ�JR�XS�RQ�WKH�WHUUDFH�DQG�ZDWFK�79�RU�ORRN�DW�WKH�PRRQ�DQG�VWDUV��
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ĨŎěä̿ŌěäěľņİäĬæ
7KLUG�)ORRU

ϝὐ

ú$ĮĩěäěńäĝŎäȇŎĩäȬäɃņäīńäİĳĸäĸŎěäĹńīæİĳŎĩäĚĝäĸĩńĸńäīĝäĻäĮŎĩäĬäĲŎäĻäĹŎĩäĬĸńäȇäīěäĩĝäĸǥŎěäĬĸńäĹŎäȬĩäľŎěľäĸĠŎěäľäĹńīæ
û$ɞŎĩäĚĝäæɞŎĩäĚĝäīńäĮ̿ŌěľäěľņİäĨŎěäĩĝäġńľäĨŎěäĮĺäīäĹŎĩäĬäĹńīæĩŌäĸǝäİĨŎäĩěŎľäĮĸńäɃņäİĲīäīńäʕņīäİäĩŎěäĮķŎīäȬŌĩäĬĸńäğŌĩäĩņäĹńīæ
ü$ĮŎĩäψŞľæψŞľäīńäİĳĸäĸěŎäĻäĸǜŎäľäĹńīæψŞľäĩŌäīńäɃäψŞľäĩĝäİńäĸǝäĮĺäȬľäğŎěäĻæěĝäľĺäĸțŌĺäīäğŎě
ý$İĳĸäĸěŎæİĳĸäĸěŎäīńäĚĝäĬĸńäěĹĝä̿ŌäĹńīæ˓ŎīäĚĺäǜŎäīľäǮīäěľņİäľŎěľäψŞİäľäĹńīæ
þ$τƀņĝäʹæτƀņĝäʹäīńäľäěĝäİĨŎäĩĝäĺńäěĝäİĨŎäīäĮıņěľäĹŎĩæĩŌäĮľäτƀņĝäʹäīńäĚĝäĮĸńäĚĝäĮĸńäĹĝä̿ŌäĨŎěäĻäĮıņěľäĹŎĩæτƀņĝäʹĸńäĨŎěäĻäİäīńäľŎěľäğŎľäψŞŎĺäİĝäĬŎäǥńľäĹŎĩæĩŌäĚĝäĨŎěäĻä
ĮıņěľäīäĮǚäļńľäĬæĩŎīäǜņĮäĩĝäĲŌäĺńĝäīĩäİŌĩäĹŎĝäĮĸńäİĲŎīäȬŌĩäĹńīæτƀņĝäʹäĻäĸǜŌĻäĮäİĝäĬŎäĹŎĩæ

��� 7KH�VWRUHURRP�RQ�WKH�WRS�IORRU�LV�WKH�SODFH�ZKHUH�ZH�7LEHWDQ�SHRSOH�NHHS�XVHIXO�WKLQJV�OLNH�WHQWV�>DV�ZHOO�DV�JUDLQ�DQG�EXWWHU@�

��� 7KH�WRLOHW�LV�ORFDWHG�EHWZHHQ�WKH�ILUVW�DQG�VHFRQG�IORRUV���7KH�UHDVRQ�LW�LV�SODFHG�XS�VR�KLJK�LV�WR�SUHYHQW�WKLHYHV�IURP�EUHDNLQJ�LQ�
WKURXJK�WKH�RXWKRXVH�

��� 7KH�ORJ�ODGGHU�VWHSV�DUH�IRU�FOLPELQJ�RQWR�WKH�URRI���2XU�7LEHWDQ�ODGGHUV�DUH�YHU\�FRQYHQLHQW��VHYHUDO�DUH�DOZD\V�RQ�KDQG�

��� ,Q�DXWXPQ�WKH�URRI�RI�WKH�KRXVH�FDQ�EH�XVHG�IRU�GU\LQJ�EDUOH\��HWF�
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�ˊ�ሟ乊ᰃ㮣ᮣҎᄬᬒᬒ⠻⫼ⱘ⠽કⱘഄᮍˈ՟བ˖Ꮴ㇋ǃ䈋⠽䜹⊍ㄝǄ
�ˊ�⋫䯈ᓎѠὐϝὐП䯈ǄП᠔ҹ䆒ゟ䖭М催ⱘഄᮍˈᰃЎњ䰆ℶᇣًҢℸ䖯ܹ᠓ᄤǄ
�ˊ�ẃᄤᰃ䗮ሟ乊ⱘ䏃ᕘǄ㮣ᓣὐẃՓ⫼䍋ᴹ䴲ᐌᮍ֓ˈৃҹ䱣ᯊ⿏ࡼǄ

�ˊ�ሟ乊ᰃ㮣᠓ⱘ᳔催ሖǄࠄњ⾟ˈሟ乊ৃҹ⫼ᴹᰦ䴦⿲Ǆ
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ĚĝäĬĸńäĨŎě
5RRI

ሟ乊
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ĚĝäĬæ
+RXVH

ὐ᠓

ú�Ěĝä˓ŌĝäěńäĩĺäυţŎěäīńä��Hee\�FhWo[h�<bW]i�J_X[jWd�9kijec��ĮŎĩäİńĸńäěŎİľäǮŎĻäĻİäǮŎĻäɃņīäĶńěäĺŌĩæ�
û�ĨŎěäĮ̿ŌěľäěľņİäĬä��J^[�kff[h�\beehi�i^h_d[�heec��īńäİğŎĩäĚĝäæ�
ü�ĨŎěäĮ̿ŌěľäěġńľäĬä��I[YedZ�\beeh��īńäψŞņäİǜŎīäĮψŮĩäľäĩĝäțńİäİńäĲŎäĸĩņěäľäĩĝäġĻäľäĩäĩņĝäĚäĻěäĮķĸäľäĮĞľäĺŌĩæ�
ý�ĨŎěäĮ̿ŌěľäĩĝäĬŎä��<_hij�\beeh��īńäȫņěľäĺńěľäĩĝäĩĝŎľäĬŎäĸĠŎěäľäĺŌĩæ�
þ�ψŠŌĸņäĚņĝä˓ŌĝäěńäψűŌīäĭņĝäīńäěĞńěäīľäİńäěĶīäȜńľäĮυŬľäīäψŦńĝä̊ŌäĮäĩĝäěġńľäīńäĮŎĩäİńĸńäěŎİľäǮŎĻäĶńěäİĲŎīæ�
ÿ�ļńĝäīńäǜŎĝäİńäĲŎľäķäİä��<eeZ��ψŞŎĻäȬŌĩäĺŌĩæ�

���7KH�SUD\HU�IODJV�RQ�WKH�URRI�RI�WKH�KRXVHV�DUH�D�7LEHWDQ�WUDGLWLRQ�
��7KH�WKLUG�IORRU�LV�WKH�DOWDU�URRP�
���7KH�VHFRQG�IORRU�KDV�D�JXHVW�URRP��D�IDPLO\�URRP��EHGURRPV��DQG�D�NLWFKHQ�
���7KH�ILUVW�IORRU�LV�IRU�OLYHVWRFN�DQG�WR�VWRUH�WKLQJV�
���7KH�ZRRGHQ�GHVLJQ�DERYH�WKH�ZLQGRZ�LV�HVSHFLDOO\�EHDXWLIXO�DQG�D�7LEHWDQ�WUDGLWLRQ�
���7KH�ZRRG�LV�XVHG�E\�WKH�ORFDO�SHRSOH�IRU�FRRNLQJ�

�ˊ�ᇚ㮣᮫ᦦሟ乊Ϟᰃ㮣ᮣҎⱘϔ⾡Ӵ㒳Ǆ
�ˊ�ϝሖὐᰃ⼜⽋ᅸǄ
�ˊ�Ѡሖὐᰃϔ䯈ᅶᅸˈϔ䯈ᆊᒁᅸˈऻᅸϔ䯈ॼ᠓Ǆ
�ˊ�⡆⬰ᴖ⠽㹿ᬒ㕂Ѣϔሖὐ
�ˊ�に᠋Ϟⱘ༈䆒䅵ᰃӴ㒳㮣ᮣ䆒䅵ˈ䴲ᐌ㕢БǄ
�ˊ�㮣ᮣҎ⫼ᴤ⫳☿خ佁Ǆ



��

țńİäĲĝäæ
+RXVH�3ODFHPHQW

ὐ᠓Ꮧሔ

ú�ȬņĝäĬĸńäĚĝäĬäĨİľäĞĩäīńäʧŎäĚĝäĹńīäĻæ�ɃņäİĲīäīńäĩěņīäĩņľäʧŎäīńäǮäĶńěäİĨņěäĬľäǜĝäĝĺäĸěŎěäĨņĮäĬäĺŌĩæ��ψŞĺäĚņĝäīĝäīľäġńäİäĹĝäěľĻäĬŎäĶńěäĸğĺäĨņĮæ��ʧŎäĚĝä
ĨİľäĞĩäĻäĿäĻİäĮ̿ŌěľäěľņİäıİäĹŎĩäĻäͭĝäěĶńäīńäʧŎäĩĝäĸĩİäĮěäĮǮŌľäīľäĮķŎäĮĸŎæ�æ��Į̿ŌěľäĩĝäĬŎäĩŌäψŠŎäȫņěľäĸĩŎěľäľäĹńīäĻæ��Į̿ŌěľäěġńľäĬäīńäİńäĸĩņěäĩĝäİĳŎĩä
ĚĝäĩäĩņĝäĹŎäȬĩäİĝäĬŎäĸĠŎěäľäĹĝäĹńīæ���Į̿ŌěľäěľņİäĬĸńäǛńäīĝäĻä̿źäĩĝäľŎěäİäĸĠŎěäĬäĹńīæ��Ěĝä˓ŌĝäěńäȫŌäęĸńäİěŎäĻäĞńäĹĝäěĮäİŌĩäĬľæ��ɃĝäĺńĝäĻäυŬäĮĸńäěīľäİğŎěä
ħņäȜņĺäĮäĶńěäĹńīæ��ĚĝäΣƀĩäĻäĹĝäψŞĺäĚņĝäğŌīäĬŎäĸěĸäĮıņěľäĹŎĩäĻæ��ĩŌĸńäĨŎěäħņäĺńäİŎäĹĝäļńīäħņäĮķĝäĮäĶńěäǥńľäĹŎĩæ�İĩņīäīľäĮυŬľäīäĝŎäİäİĳŌľäψŮņěäυŮīäĬäĶńěäĺŌĩäĻæ�İńä
˃İľäȚńľäĚĝäĮäĩŌä̿źäğņäĸĳŎİľäľĺäĮķŎäĮäěĻäğŌäĬŎäĹńīäħŌæ�ĩŌĸńäȸŌīäȚńľäĚĝäĮäİĝäğŌäļŎľäĩŌäĺńäĸĩĮľäľņäğěľäĹŎĩæ�

7KH�H[WHULRUV�RI�&KXQJED�KRXVHV�DUH�PDGH�RI�VWRQH��ZKLFK�FDQ�ZLWKVWDQG�ZLQWHU�FROG��7KH�VWRQH�PDWHULDO�DOVR�KHOSV�OLJKW�FRPH�WKURXJK�WKH�
ZLQGRZV��(DFK�KRXVH�KDV�DERXW�WKUHH�IORRUV��DQG�WKH�KRXVH�LV�PDGH�RI�D�PL[WXUH�RI�VWRQH�DQG�PXG��7KH�ILUVW�IORRU�LV�XVHG�DV�D�SODFH�WR�WLH�XS�WKH�
GRPHVWLF�DQLPDOV��ZKLOH�WKH�VWRUHURRP��NLWFKHQ�OLYLQJ�URRP�DQG�EHGURRPV�DUH�EXLOW�RQ�WKH�VHFRQG�IORRU���+D\�LV�VWRUHG�RQ�UDFNV�RQ�WKH�WKLUG�
IORRU��7KH�IODW�URRI�LV�D�JRRG�ORRNRXW�SODFH���0RVW�KRXVHV�KDYH�VHYHUDO�RUQDWH�ZLQGRZV��DQG�IDQF\�GHFRUDWLRQV�DUH�FDUYHG�RQ�WKHP��$�KRXVH�VKRXOG�
EH�ORFDWHG�QHDU�D�ZDWHU�VRXUFH�IRU�HDV\�DFFHVV��7KHUHIRUH��PRVW�7LEHWDQ�KRXVHV�DUH�EXLOW�DW�WKH�IRRW�RI�D�PRXQWDLQ�ZKHUH�WKHUH�LV�D�ULYHU���

���������৯റ㮣᠓ⱘ䚼䛑ᰃ⫼༈ⷠ៤ⱘˈ䙷ᰃЎ⠶ⱘ᠓㛑ᢉᣵހⱘᆦދˈгৃҹҢに᠋ᓩܹܝ㒓Ǆ↣ᆊ
᠓ᄤὖ᳝ϝሖᎺেˈ䚼ߚ⫼༈⊹Ꮘ⏋ড়ⷠ៤ⱘǄϔὐᰃᣈᆊ⬰ⱘഄᮍˈѠὐᰃҧᑧऻᅸǄϝὐᶊϞᰃᄬᬒ
ᑆ㤝ⱘഄᮍˈሟ乊Ўᑇഄˈᰃ䖰ᳯⱘདএ໘Ǆϔᑻ㮣᠓᳝㢹ᑆϾに᠋ˈϞ䴶ࠏⴔ㊒㕢ⱘᴵ㒍ˈҢࠡ䴶ⳟकߚⓖ҂ǄЎկ
ᑨ∈ˈ᠓ᄤ⾏∈⑤䖥ᰃ䴲ᐌᖙ㽕ⱘˈℸˈ㮣᠓Ӯᓎቅ㛮⾏∈⑤䖥ⱘഄᮍǄ



��

ψŠŎäτźĸİäĚĝäĬĸńäτźäĮæ
&RXUW\DUG�DQG�%DUQ

䰶ᄤ

ĮĩěäěńäȇŎĩäȬäɃņäīńäĺäĮψŞŎĺäĹńīæ�ɃäĸĩŌīäȜńäĺäĮψŞŎĺäěľņİäĨŎěäĹŎĩæ�ĺäĮψŞŎĺäȜńäğŌäğņĝäυŬĺäęäĮäĮ̿ŌäĮĶńīäĹŎĩæ�ĺäĮψŞŎĺäĩŌäğŌäīæ�ęäĮäĹĝäĩŌäĮĶńīäİĝäæ�ĺäĮψŞŎĺäĩŌäğņĝäīæ�ęäĮä
ĹĝäĩŌäĮĶńīäġņĝäæäěĞńěäħŎěäĨŎěäĻäļńĝäğěäľŎěľäİĝäĬŎäĹŎĩæ�
˓ŎīäĚäψƀŌĮľäĬĸńäĩņľäľņæ�İńä˃İľäȚńä̿źäĩĝäǜŎäīľäľŎěľäěĶņĝäʹäľŎěľäĮψŞŎĺäīľäěġńľäĨŎěäĻäěĶěäĬäĹńīæ�ĩŌäĮĸńäĨŎěäĻäǛńĩäǝäİĝäĬŎäěĶěäĹŎĩæ�ĩŌĺäĸĠŎěäĩěŎľäĬĸńäɃņäİĲīæ�
ěĻäħŌä̿źäľŎěľäψŞŎİäİŌĩäīæ�ĩŌäĨŎěäĻäěĶěäīľäτƀņĝäěĹņěäīľä̿źäľŎěľäψŞŎİäĬäĹńīæ�ĩäĩņĝäĺäĮäīĝäĻäİŌäħŎěäυŮņİäĺäĹŎĩæ

+RXVHV�LQ�&KXQJED�KDYH�D�FRXUW\DUG�DQG�EDUQ���8VXDOO\�WKH�EDUQ�KDV�WKUHH�OHYHOV�>LQFOXGLQJ�WKH�URRI�WRS@���7KH�QXPEHU�RI�SRVWV�>RYHUDOO�VL]H@�RI�
WKH�EDUQ�GHSHQGV�RQ�WKH�VL]H�RI�WKH�FRXUW\DUG���,Q�DXWXPQ�WKH�ILUVW�IORRU�RI�WKH�EDUQ�FDQ�EH�XVHG�IRU�VWRULQJ�GULHG�KD\�DQG�JUDLQ���7KH�FRXUW\DUG�
VRPHWLPHV�DOVR�KDV�VPDOO�IORZHU�JDUGHQV�

৯റⱘ᠓ᄤ䛑᳝䰶ᄤǄ�ᑇᐌϔϾ䰶ᄤⱘὐ᠓˄ࣙᣀሟ乊˅᳝݅ϝϾሖǄⳟ䰶ᄤⱘᇣ䗮䖛ⳟ᷅ᄤǄབᵰϔϾ䰶ᄤ↨䕗

ⱘ䆱ˈ᷅ᄤг↨䕗Ǆ⾟ࠄњˈҎӀህӮᡞ䈋⠽ᰦᑆњㄝᬒѠሖὐ䞠Ǆ䰶ᄤ䞠䖬᳝ѯ㢅ುǄ



��

ĨŎěä̿ŌěäĩĝäĬŎæ
*URXQG�)ORRU

ഄ䴶ሖ

ĸĩńäīńäİĳŎäĩĝäİĳŎäİĝäľŎěľäĸĩŎěľäľäĺŌĩæ��ĩŌĝäψŞĮľäʹä��>EHI;�ĻäľŎěľäȚńäĸǜńİäĸǜņĻäĹŎäȬĩäȚńäĲĮäȬľäĹŎĩäĬäīńäψųěäψųěäĸĚŎĺäĻŎäĹńīäĬľæ�ψųěäψųěäĸĚŎĺäĻŎäľŎěľäȚĝäĚĝä
ĬäĩŌĸńäīĝäĻäĸĠŎěäğŎě�

7KLV�FRXOG�EH�FDOOHG�WKH�́ KRPHµ�RI�WKH�IDPLO\·V�GRPHVWLF�DQLPDOV���7KH�IDPLO\·V�DQLPDOV�DUH�SXW�XS�LQ�WKH�JURXQG�IORRU�DW�QLJKW�>GXULQJ�WKH�ZLQWHU@��
DQG�D�FRZ�LV�WLHG�WR�HDFK�ZRRGHQ�SRVW����(DFK�IDPLO\�FDQ�KDYH�PDQ\�DQLPDOV�RI�PDQ\�GLIIHUHQW�NLQGV��VR�WKH\�FDQ�WLH�WKHP�XS�KHUH���7R�WKH�VLGH�
RI�WKH�SLFWXUH�WKHUH�LV�D�WUDFWRU�WLUH����3HRSOH�LQ�&KXQJED�OLNH�WR�NHHS�WKHLU�PRWRUF\FOHV�ORFNHG�XS�RQ�WKH�JURXQG�IORRU�WR�NHHS�WKHP�IURP�EHLQJ�
VWROHQ��

��������䖭ৃҹ䇈ᰃᆊ⬰ⱘĀᆊĀǄ㞾ᆊݏⱘ⡆⬰ˈᰮϞӮᣈ䖭䞠Ǆ↣ϔϾ᷅Ӯᣈϔ༈⠯Ǆ↣ᆊ䛑Ӯ᳝ᕜ⾡
ḋⱘᆊ⬰ˈℸˈᡞᅗӀᷧ䙷䞠Ǆ✻⠛Ёˈ᷅ᄤᮕ䖍ᰃϔϾᨽᠬ䔺䕂㚢Ǆ৯റҎ୰ᡞᨽᠬ䔺ᬒ䞠䴶ˈ䖭ḋৃҹ
䰆ًⲫǄ



��

Įĺäļņĺæ
+DOOZD\

䮼ख़

ú�ĸĩńäīńäĠäĚĝäĩĝäİĳŎĩäĚĝäľŎěľäȚńäȫńĝäīäĹŎĩæ��ĩŌäĸǝä˓ŎĝäĮäĹńīäĬĸńäɃņäİĲīäĩŌäīńäġńľäĨŎěäĩĝäľņİäĨŎěäĻäĸǜŎäľĸńäψŞľäĩŌäĮıņěľäĹŎĩäĬĸńäȸŌīäĺŌĩæ��İńäĸǜŎäľäĩĝäĩäĩņĝäĚäĻěä
ĮǚņäľäľŎěľäȚĝäĹŎĩæ��ĩŌäĻäĺĝäĸĮĮäğņäĶńěäĹŎĩäĬäĩŌäġńľä˓ŎĝäĮĩņīäĻŎĸńäψŢä̊ŌľäľņäĸĳņěľäǱņīäȬľäĬäĹńīæ��ĩŌĸńäψŢŎīäĻäψŠŎäĶńěäĹŎĩäĬäĩŌäīńäĩĝŎľäĬŎäěĶīäĬäĸĠŎěäľäĹńīæ��ĩŌĸńäīĝä
ĩņäīľäĩĝäǜŎä̿İäĬäľŎěľäĸĠŎěäľäĹńīäĬäİäķĩæ� ĩŌĸńäɃņīäȜńäțńİäɞŎĩäĞäĻěäĸĠŎěäľäĹĝäĹńīæ� � ĩŌĸńäĸǜİäĩņäĹŎĩäĬäīńäğņäθƀņěäľäĹńīæ� � ěıĝäİäİŌĩäĬĸńäğņäĩŌäİńä˃İľäȚńľäĩŌĸńäθƀņěä
̊ŌľäĚäĮɃĮäīľäĸǜŎäĮæ��ĩŌĸńäİńĝäĻäğņäʕäķŌĺäĺŌĩæ�

7KLV�SKRWR�ZDV�WDNHQ�RXWVLGH�WKH�NLWFKHQ�OLYLQJ�URRP��WKH�VLQN�LV�SODFHG�KHUH�EHFDXVH�LW�LV�EHWZHHQ�WKH�VHFRQG�DQG�WKLUG�IORRUV���7LEHWDQ�SHRSOH�
DUH�IDUPHUV�DQG�KHUGHUV�DQG�PRVW�RI�WKHLU�ZRUN�LV�PDQXDO�ODERU��WKH\�ZRUN�KDUG�DQG�DUH�EXV\�HYHU\�GD\���)RU�FRQYHQLHQFH�WKH�VLQN�LV�VSHFLDOO\�
SODFHG�E\�WKH�GRRU�VR�WKDW�SHRSOH�FDQ�FOHDQ�XS�TXLFNO\���,Q�WKH�IRUHJURXQG�DUH�ZDWHU�SLSHV��HDFK�DQG�HYHU\�IDPLO\�LQ�&KXQJED�LQVWDOOHG�QHZ�
UXQQLQJ�ZDWHU�LQ�������WKH�DGYDQWDJHRXV�UHVXOW�RI�HFRQRPLF�GHYHORSPHQW���7KH�ZRUOG�LV�GHYHORSLQJ��WKH�QDWLRQ�LV�GHYHORSLQJ��DQG�IROORZLQJ�WKLV�
7LEHWDQ�DUHDV�DUH�FRQWLQXRXVO\�GHYHORSLQJ�WRR���%HIRUH�WKHUH�ZDV�UXQQLQJ�ZDWHU��HDFK�IDPLO\�KDG�WR�FDUU\�ZDWHU�IURP�IDU�DZD\���,Q�WKH�EDFNJURXQG�
RI�WKH�SKRWRJUDSK�LV�D�VWRUHURRP��ZLWK�EDUOH\��ZKHDW��DQG�WVDPSD�NHSW�LQVLGH��DV�ZHOO�DV�KRXVHKROG�XWHQVLOV�IRU�GDLO\�XVH���7KH�VLQN�LV�ORFDWHG�QH[W�
WR�WKH�IDXFHW��DQG�WKHUH�LV�D�GUDLQ�IRU�ZDVWH�ZDWHU���7KHVH�QHZ�IDFLOLWLHV�ZHUH�SXW�LQ�SODFH�WR�LPSURYH�OLYLQJ�FRQGLWLRQV�LQ�WKH�7LEHWDQ�KRPH���

��������䖭Ͼ⠛ᰃॼ᠓ᅶख़ⱘ䴶ᢡᨘⱘǄ∈Ⲛᨚᬒ䙷䞠ᰃЎᅗѠὐϝὐП䯈Ǆ㮣ᮣҎ䖛ⱘᰃݰ⠻⫳⌏ˈ
خⱘᰃԧࡼࢇˈ↣䛑䖛ⴔᖭⱘ⫳⌏ǄЎњᮍ֓ˈϧ䮼ᡞ݊ᨚᬒ䮼ࠡˈ䙷ḋህৃҹҹ᳔ᖿⱘ䗳ᑺ⋫┅㞾ᏅǄ
ࠡ䴶ⱘ䙷ᰃ㞾ᴹ∈Ǆ㞾Ң����ᑈᓔྟˈᆊᆊ᠋᠋䛑ᮄ䗮њ㞾ᴹ∈ˈ䖭ᰃ㒣⌢থሩ᠔ᏺᴹⱘད໘ǄϪ⬠থሩˈᆊথ
ሩˈ㮣ᮣഄऎгϡᮁথሩǄ≵᳝䗮㞾ᴹ∈Пࠡˈ↣ᆊ䛑㽕এᕜ䖰ⱘഄᮍᠧ∈Ǆᮕ䖍ⱘ䙷Ͼ䮼䗮ϔ䯈ҧᑧˈ䞠䴶ᄬᬒ
ⴔ䴦⿲ǃ呺ᄤǃ㊠㉥ˈ䖬᳝᮹ᐌⱘᆊǄ㞾ᴹ∈啭༈ᮕ䖍ᰃ∈≳ˈᡞ㛣∈݊ᅗⱘϰ㽓צ䞠䴶ˈ䖬ৃҹ⫼ᴹކ∈ǄЎ
њሙԣᮍ֓ˈҎӀߎخњ䖭ḋⱘ䆒䅵ˈ㮣᠓ⳳᰃϔᐶ༛ⱘ᠓ᄤǄ



��

ęäĮäυŬŌäĮæ
0DLQ�3RVW

Џ䕈

ĩȚńĻäęäīńäĚĝäĮäĮķŎäψŞĮľäĩŌĸńäīĝäěńäğŌľäěĻäğŌäĮĸńäęäĮäĶńěäĹńīäĻæ� � ĩȚńĻäęäīńäğŌäĶńĝäψųŎİäĻæ� � ĚĝäĩȚńĻäĩņäĮıņěľäĹŎĩæ� � İńä˃İľäȚńľäİĳŌľäĬŎäĹŎĝäĮĸńäğŌĩäĩņäĩŌĸńäĨŎěäĻä
ĩęĺäľŌäĩİĺäυťĝäěńäĺńäİŎäİĳŌľäψŮņěäυŮīäĬäĶńěäǥńľäĹŎĩæ��ěĻäħŌäĻŎäěľĺäľŎěľäĩņľäĲŎĩäĮķĝäĮŎäĩņľäĻæ�ĲĝäİľäĮǚäļńľäĚäĮħěľäĩęĺäĬŎäĩņľäĨŎěäĻäĸĩŎěľäļńĝäæ��ĩŌäīńäĲŌäĺńĝä
ĻŎäĮɃäĩĝäĮǚäļńľäĮĩŌäĻŌěľäĭņīäľņİäĲŎěľäĬĸńäİĲŎīäʹěľäĹńīæ��ʛīäěĶŎīä˃İľäȚĝäĩěĸäȇŎľäĚŌĝľäīľäĩŌäĻäĮψŞŎĺäīľäĶĮľäǥŎäĸǛĮäĮŎæ� æ���țńİäĲĝäĻäĻäĹńľäĩŌĸńäĨŎěäĻä
ĺĝäĬĺäɢĺäĮäĩĝäæ�ĩŌĸńäɃņäİĲīäěĞńěäīńäĺĝäěńäĩņľäɃņīäĩņäĬĺäĩŌäĺńěäĩņľäİĳŌľäĬĸńäĸĩľäĩŎīäǝīäĬäĩĝäæ��ěĶīäĻäĺĝäěńäİĳŌľäĬäĹĝä˓ŎīäĸĩŎĩäĬĸńäğŌĩäĩņäĹńīæ��

7KH�FHQWHU�SRVW�RI�WKH�7LEHWDQ�KRXVH�LV�WKH�PRVW�LPSRUWDQW�SRVW�LQ�WKH�FRQVWUXFWLRQ�RI�WKH�KRXVH��LW�LV�ERWK�ELJ�DQG�WKLFN��DQG�SODFHG�LQ�WKH�YHU\�
FHQWHU�RI�WKH�KRXVH���,Q�RUGHU�WR�PDNH�WKH�URRP�PRUH�EHDXWLIXO��SHRSOH�XVXDOO\�GHFRUDWH�LW�ZLWK�EULJKWO\�FRORUHG�SDLQWHG�GHVLJQV��HOHJDQW�DQG�
EHDXWLIXO���2Q�WKH�1HZ�<HDU�RU�RWKHU�VSHFLDO�RFFDVLRQV��D�NKDWD�LV�ZUDSSHG�DURXQG�WKH�FHQWUDO�SLOODU�WR�H[SUHVV�ZLVKHV�IRU�JRRG�OXFN��KHDOWK�DQG�
KDSSLQHVV���$W�WKRVH�WLPHV��\RXQJ�DQG�ROG�ZLOO�JDWKHU�WRJHWKHU�WR�GDQFH�DURXQG�WKH�SRVW���6RPH�IDPLOLHV�ZLOO�DOVR�KDQJ�WKHLU�SKRWRJUDSKV�RQ�WKH�
FHQWHU�SRVW��WR�EULQJ�EDFN�VSHFLDO�PHPRULHV�RU�VKRZ�ORYHO\�SLFWXUHV�RI�WKH�IDPLO\�

���������Ёᖗᬃ᷅ᰃᓎ䗴㮣᠓᳔䞡㽕ⱘϔϾᬃ᷅ˈᅗ㗠㉫ˈϨ᠓ᄤⱘЁᖗǄЎњ㕢࣪᠓ሟˈҎӀ㒣ᐌᅗϞ䴶ᦣ
㒬Ѩᔽ剰㡇ⱘ⬏ˈ㊒㟈㗠㕢БǄབᵰ⺄ࠄᮄᑈ݊Ҫ䞡㽕ⱘ㡖᮹ˈህӮᡞજ䖒ᣖϞ䴶ˈҹ⼎ᑌ⽣ᅝᒋˈঢ়⼹བᛣǄ
ሞᯊˈ㗕㗕ᇥᇥ䛑Ӯ㒩ⴔᅗ䏇䍋䈵ᕕঢ়⼹ⱘ㟲䐜Ǆ᳝ѯᆊᒁӮᡞ㞾ᆊⱘ✻⠛ᣖϞ䴶ˈ⫼ᴹ࣒䍋ᇍ䖛ᕔ㕢ད⫳⌏ⱘಲ

ᖚˈᰃ䌣ϔϟᆊҎⱘ㕢✻Ǆ



��

ĮĝäǛńäĮęŎĩäļŎİæ
6KHOI�'LVSOD\

⁅ᶰሩ⼎

ĸǝäĬĺäĸĩńäīńäĮŎĩäİĸńäĮķĸäĮħņĝäψŞĮľäľņäɞŎĩäĬĸńäĹŎäȬĩäěıŎäĮŎäĶńěäĺŌĩæ��˓ŌĝäīäĮǳńěľäĹŎĩäĬäĩŌäīńäķŎäǛäĹńīæ��ķŎäǛäīńäψŢŎīäğĩäğņäĻŌīäľäĩĝäİĳŎäİŎäľŎěľäȚńäĸŎäİäĮĶŎäľĸńä˔ŎĩäěĻä
ğŌäĶńěäĹńīæ� ĩŌĸńäĸŎěäěńäķĝľäĮäĩŌäīńäğņäθƀņěäľäĩĝäĩäυŬäɃīäğäĶńěäěńä˃İäĬĺäȜņĺäĸĩņě� � ķŎäǛäĹĝäĩŌäĩĝäĸǝäĮĺäǛńäĨŎěäĻäĮĶěäīľäɃīäğäĶńěäěńäĩĝŎľäĬŎäĹńīæ� � ķŎäǛäğäěĞńěäĻä
ψŠŎĺäυŢäĮɃäīľäǝņěäĮɃäυƄěäĹńīæ�ĩŌäĻäĹĝäĮķĝäĝīäȜńäțĩäĬĺäĹŎĩæ��ĩŌäĮľäĺńīäěŎĝäĹĝäİĨŎäĩİĸäĹŎĩæ��ķĝľäĩęĺäīńäğäěĞńěäĻäψŠŎĺäǝņěä˓ŎĝäīľäĮĩņīä˓ŎĝäĹńīæ�ĹäěĞńěäĻä
ψŠŎĺäľņİä˓ŎĝäυƄěäĹńīæ��ǛńäĩŌäīńäķĝľäĩęĺäĩĝäķŎäǛäľŎěľäĸĠŎěäľäĹńīæ�İĩņīäĩņäļńĝäěńäĬäǡäĩŌäīńäĩĝŎľäĮŎäľŎěľäľäĻäİńäυƄņĝäĮĸńäğŌĩäĩņäĮķŎľäĬäĹńīæ��˓ŌĝäĻäĺńäİŎäǥńľäĬäĩŌäīńäĮυŬľä
īäİńäĻäİĳŌľäĮĸńäğŌĩäĩņäĹńīäīŎæ�æ
7KH�REMHFWV�LQ�WKLV�SKRWRJUDSK�DUH�LPSRUWDQW�WRROV�IRU�HDWLQJ��GULQNLQJ��DQG�KRXVHKROG�XVH���$W�WKH�WRS�DUH�YHVVHOV�RI�FRSSHU�DQG�VLOYHU��,Q�WKH�SDVW��
SHRSOH�XVHG�WKHP�IRU�FDUU\LQJ�ZDWHU�DQG�IRU�PLONLQJ�FRZV���7KH�FRSSHU�SRWV�EHORZ�ZHUH�XVHG�IRU�SRXULQJ�ZDWHU��DQG�QRZ�LQ�PRGHUQ�WLPHV�WKH\�
DUH�XVHG�DV�GLVSOD\�SLHFHV���7KH�VLOYHU�DQG�FRSSHUZDUH�DUH�DOVR�SXW�LQ�WKH�7LEHWDQ�FDELQHW�IRU�GLVSOD\��RQH�RI�WKHVH�YHVVHOV�LV�SUREDEO\�ZRUWK�����
����\XDQ���2I�FRXUVH��WKHUH�DUH�GLIIHUHQFHV�RI�TXDOLW\�DQG�SULFH��7KH�ODUJH�FRSSHU�SRWV�DW�WKH�ERWWRP�RI�WKH�SKRWR�SUREDEO\�FRVW�DURXQG��������
\XDQ�IRU�D�SDLU��RU�DURXQG������HDFK���7KLV�7LEHWDQ�FDELQHW�LV�WKH�VSHFLDO�SODFH�IRU�NHHSLQJ�GLIIHUHQW�NLQGV�RI�GLVSOD\�SLHFHV��7KH�RUQDWHO\�ILJXUHG�
VKHOI�DW�WKH�IURQW�LV�GHVLJQHG�ERWK�WR�NHHS�WKH�REMHFWV�IURP�IDOOLQJ�RXW�DQG�WR�EH�EHDXWLIXO��DV�ZHOO���$OO�WKH�SDLQWLQJ�VXUURXQGLQJ�WKH�FDELQHW�LV�DOVR�
GHVLJQHG�WR�PDNH�WKH�KRPH�EHDXWLIXO�

✻⠛䞠ⱘ఼⠽ᰃ㮣ᮣৠ㚲Ӏ佂亳䍋ሙⱘ䞡㽕ᎹǄ�᳔Ϟ䴶ሩ⦄ⱘᰃ䫊䪰఼ˈ�ᅗᰃҹࠡҎӀ⫼ᴹᣥ∈ཊⱘ䞡㽕Ꮉ
���ⱘˈ⦄߭ᰃϔ⾡ሩ⼎કǄ䫊䪰఼гᰃᬒ㮣ᶰЁⱘ㺙佄કˈ�ϔϾ䫊䪰఼ὖ㽕∋צǄϟ䴶ⱘ䪰఼ҹࠡᰃ⫼ᴹ
ܗ����Ꮊেˈ�ϔϾὖܗ����ˉ����Ǆ�✻⠛᳔ϟᮍⱘ䪰఼ϔᇍὖ߿䪅Ǆ�ᔧ✊ˈᅗӀг᳝䋼䞣ӋḐⱘᏂܗ���ˉ
ᎺেǄ䖭Ͼ㮣ᶰᰃϧ䮼ᬒ䪰఼ㄝ⾡ሩ⼎કⱘഄᮍǄࠡ䴶䙷Ͼさ䍋ⱘに㒍ᰃЎњ㒎㒛⠽કᥝ㨑㕢㾖㗠䆒䅵ⱘǄ਼ೈ
⾡ⱘ㒬⬏䛑ᰃЎњՓᆊবᕫ㕢Б㗠䆒䅵ⱘǄ



��

ʕņĮäȚěäīĺäİŎæ
%HQFK

䭓߇

țńİäīĝäĻäľäěĩīäľŎěľäİĝäĬŎäĹŎĩæ�ĩäĩņĝäĞŎěäıŌäľŎěľäİĝäĬŎäĹŎĩæ�ĿäĞĝäİĳŌľäψŮņěäĬäĶńě�İǜńīäĬŎäľŎěľäĹŎĝäĩņľæ�ľäěĩīäĨŎěäĻäĮψŮĩäīľäķäľŎěľäĸĨņĝäĮäĹńīæ�țńİäīĝäĻä
ĿäĞĝäİĳŌľäψŮņěäĬäĶńěäĹńīæ

&DUSHWV�DUH�SODFHG�RYHU�ZRRGHQ�VHDWV�LQ�WKH�OLYLQJ�URRP�IRU�JXHVWV�WR�VLW��GULQN�WHD��DQG�HDW���7KH\�PDNH�WKH�KRPH�EHDXWLIXO�

䖭䞠᳝䆌ഄ⇃ǄᡞᅗӀ䛑ᨚᵓ߇Ϟˈ᳝ᅶҎⱘ䆱ህৃҹതϞ䴶ୱ㤊ˈৗϰ㽓Ǆᆊ䞠䴲ᐌⓖ҂ʽ



��

ψŠŌĸņäĚņĝäæ
:LQGRZV

に᠋

ĩŌĸńäİńĝäĻäψŞĺäĚņĝäķŌĺæ��ĮŎĩäĻäψŞĺäĚņĝäĸǝäİńīä˔äĲŎěľäļńěäĹŎĩæ��ψŞĺäĚņĝäěńäğŌäğņĝäĩŌäțńİäĲĝäěńľäĺĝäİŎľäυŬĺäĮķŎäğŎě��ψŞĺäĚņĝäĨŎěäħņäĺńäİŎäĹĝäĺĝäİŎľäυŬĺäĸǥńäğŎě�ěĶīä
ȜńäψŞĩäĻäĬäǡäĹĝäķŌĺæ��ȜŎĝäĬĸńäψŞĩäĻäψŞĺäĚņĝäķŌĺæ�

7KLV�LV�D�ZLQGRZ���,Q�D�7LEHWDQ�KRXVH�WKH�ZLQGRZV�DUH�RIWHQ�GLVWLQFWLYH�>WKDW�LV��GLIIHUHQW�IURP�RWKHU�KRXVHV@���7KH�VL]H�RI�WKH�ZLQGRZV�LQ�D�7LEHWDQ�
KRXVH�LV�QRW�VWDQGDUGL]HG��DQG�HDFK�KRXVHKROG�FDQ�GHFLGH�ZKDW�GHVLJQ�DQG�FRORU�WKH�ZLQGRZV�VKRXOG�EH�

䖭ᰃに᠋Ǆ㮣᠓ⱘに᠋䗮ᐌϡⳌৠǄ㮣᠓ⱘに᠋ᇣ≵᳝ҔМ㾘ᅮˈ㞾ᆊҎৃҹއᅮᰃ৺⍖ᢍҹঞ⍖ᢍԩ⾡买㡆Ǆ䖭
ህᰃ᳝݇Ѣ㮣᠓に᠋ⱘϔ⚍ㅔҟǄ



��

Ěĝä˓Ōĝäæ
5RRIWRS

乊ὐᑇৄ

ĸĩńĸńäİńĝäĻäĚĝä˓ŌĝäķŌĺæ� � ĸǝäĬĺäīĝäĩņäĹŎĩäĬäĩŌĸńäİńĝäĻäĩņäψŞĺäķŌĺæ� � ĸĩńäīńäĩņäĮäĸǜŎäľäĹńīæ� � ĮŎĩäȚńäĨĮäĚäīńäĨĮäĚäěĶīäĬäĩĝäİńäĸǝäĮľäĩņäψŞĺäİŌĩäīäțńİäĻäĩņäĮäİĝäĬŎä
ĸțńĻäīńäĺŌĩæ��ĩŌĺäĮʹŌīäĮŎĩäȚńäļńĝäĮķŎäİĚľäĬäĲĝäİľäĩņäψŞĺäķŌĺäĮäĶńěääěľĺäěħŎĩäȬľæ��ĩŌĸńäĸǜİäĩņäĹŎĩäĬäīńäĮľĝäĚņĝäĶńěäĹńīæ��ĮľĝäĚĝäĮɃĮäĩěŎľäĬĸńäɃņäİĲīäīńäĮŎĩä
İńä˃İľäȚńäġńīäĮķĝäψŞĻäĮķĝäĩĝäĻŎäěľĺäĩņľä˓ŎīäľŎěľäĻäĮľĝäěħŎĝäĮĸńäğŌĩäĩņäĮĶŌĝľäĬäĹńīæ��ĩŌĸńäĸǜİäĩņäĹŎĩäĬäīńäİğŎĩäĚĝäĺŌĩæ��ĩŌĸńäīĝäĩņäĮŎĩäȚńäυƄäψŞņäĩĝäĨĝäĚäľŎěľä
İĝäĬŎäĮĶěäĹŎĩäĬäĺŌĩæ�

7KLV�LV�WKH�WKLUG�IORRU�RU�URRI�WRS�WHUUDFH�RI�D�7LEHWDQ�KRXVH���7KH�ODUJH�REMHFW�LQ�WKH�PLGGOH�RI�WKH�SKRWRJUDSK�LV�WKH�FKLPQH\���7KH�7LEHWDQ�KHDUWK�
LV�GLIIHUHQW�IURP�WKRVH�RI�RWKHU�HWKQLFLWLHV��LW�SURGXFHV�D�ORW�RI�VPRNH���7R�SXOO�WKH�VPRNH�RXW�RI�WKH�KRXVH��7LEHWDQ�SHRSOH�PDNH�WKLV�NLQG�RI�
FKLPQH\���%HVLGH�WKH�FKLPQH\�LV�WKH�LQFHQVH�KRXVH��ZKLFK�LV�XVHG�WR�EXUQ�LQFHQVH�GXULQJ�1HZ�<HDU�FHOHEUDWLRQV�RU�VSHFLDO�HYHQWV�

䖭ᰃ㮣᠓ⱘϝὐˈ㗙িሟ乊ὐሖǄ⠛Ёⱘ䙷Ͼህᰃ⚳Ǆ㮣ᮣҎⱘ♝♊݊Ҫ⇥ᮣⱘ♝♊ᑊϡⳌৠˈᅗѻ⫳ⱘ
⚳䴲ᐌǄЎњᡞ⚳ᥦࠄሟএˈ㮣ᮣҎࠊњ䖭ḋⱘ⚳Ǆ⚳ᮕ䖍ᰃ佭㮄♝ˈᔧ䖛㡖݊ᅗ⡍⅞㡖᮹ⱘᯊˈЎ
њᑚ⼱ˈህӮ䞠䴶⫳⚳Ǆ



��

υŮĺäυŮńæ
3UD\HU�)ODJV

⼜⽋᮫

ú$ĸĩńäīńäĲŎĝäĚĝäīĝäĹńīäĬäĩĝäĩŌäĩěäīńäğŎľäĩİäĬäĹńīæ� ĸĩńäĸĠŎěäψŞĮľäěŎäĺńİäĮĶńīäĻŌěľäĬŎĺäĮǳńěľäīľäĸĠŎěäĩěŎľæ� ɞńĺäīäĺľäľŌĺäĬŎľäĮħņİäĹŎĩäĬäĩĝäİěŎäĻäĩİäĬĸńäŀä
ǜĝľäǥńľäĹŎĩæ�ĲŎĝäĚĝäĶńěäīĝäĸĩńäĹŎĩäīäĿäĞĝäĮķĝäæ�

û$�ĸĩńäĹĝäĲŎĝäīĝäĩņäĸĠŎěäɃņĸńäυƄäĹńīæ�ķĝľäȚńäυƄäĩĝäěľŌĺäȜńäυƄæ�ĩŌäİńīäľäĹńäĮķŎľäĬĸńäυƄäľŎěľäİńäĸǝäĬäİĝäæ�ĸĩńäĩěäȚĝäĮĶņěľä˓ŌĝäİńäĸǝäĬäěŎäĺńİäĹŎĩæ�



��

7LEHWDQV�EHJLQ�WKH�KRXVH�EXLOGLQJ�SURFHVV�DW�OHDVW�D�\HDU�EHIRUH�DFWXDOO\�EUHDNLQJ�JURXQG�RQ�WKH�SURMHFW���3UHSDUDWLRQV�
LQFOXGH�FROOHFWLQJ�EXLOGLQJ�PDWHULDOV�VXFK�DV�VWRQHV��ORJV��DQG�¿QH�VRLO�IRU�XVH�DV�PRUWDU��DQG�SURFXULQJ�PDFKLQHU\�UHTXLUHG�
IRU�WKH�FRQVWUXFWLRQ��+LULQJ�H[SHULHQFHG�ZRUNHUV��FDUSHQWHUV�DQG�VWRQHPDVRQV�LV�DOVR�FUXFLDO�WR�WKH�FRQVWUXFWLRQ�SURFHVV���
&RQVWUXFWLRQ�LV�FRPPHQFHG�RQ�RQH�RI�WKH�DXVSLFLRXV�GD\V�RQ�WKH�7LEHWDQ�FDOHQGDU��:KHQ�WKH�FRQVWUXFWLRQ�VWDUWV�WKH�IRUHPDQ�
LV�LQ�FKDUJH�RI�WKH�GLYLVLRQ�RI�ODERU�DQG�VXSHUYLVLQJ�WKH�ZKROH�FRQVWUXFWLRQ���7KH�PDMRULW\�RI�WKH�ZRUNHUV�DUH�KLUHG�ODERU�DQG�
UHODWLYHV�DQG�VRPHWLPHV�QHLJKERUV�ZLOO�FRPH�DQG�KHOS�LQ�WXUQV��\RX�KHOS�,�KHOS��:KLOH�FRQVWUXFWLRQ�LV�XQGHUZD\��WKH�KRVW�
RU�RZQHU�LV�UHVSRQVLEOH�IRU�SUHSDULQJ�IRRG�VXFK�DV�\RJKXUW��EDUOH\��PLON��EUHDG��DQG�YHJHWDEOHV�IRU�WKH�YROXQWHHUV�DQG�SDLG�
ZRUNHUV��,W�WDNHV�DW�OHDVW����GD\V�WR�EXLOG�D�7LEHWDQ�KRXVH���$IWHU�WKH�KRXVH�LV�EXLOW�SHRSOH�ZLOO�PRYH�LQ�¿UVW�DQG�WKHQ�WU\�WR�
FROOHFW�PRQH\�WR�GHFRUDWH�WKH�LQVLGH��

$�QRUPDO�7LEHWDQ�KRXVH�KDV�IRXU�ÀRRUV��HDFK�ÀRRU�KDV�D�VSHFLDO�XVH���7KH�¿UVW�ÀRRU�LV�IRU�KRXVLQJ�WKH�GRPHVWLF�
DQLPDOV��VXFK�DV�FRZV��KRUVHV��VKHHS��$[HV��KRHV��DQG�VSDGHV�DUH�RUJDQL]HG�RQ�WKH�FHLOLQJ�RI�WKH�¿UVW�ÀRRU��2Q�WKH�VHFRQG�
ÀRRU�LV�WKH�IDPLO\�DFWLYLW\�FHQWHU�LQ�WKH�IDPLO\�OLYLQJ�URRP�DQG�NLWFKHQ�DQG�WKDW�URRP�LV�EHDXWLIXOO\�GHFRUDWHG���,Q�WKH�OLYLQJ�
URRP�WKHUH�LV�D�GLVSOD\�RI�7LEHWDQ�WUDGLWLRQDO�GHFRUDWLRQV�VXFK�DV�FRRNLQJ�SRWV�DQG�SRWWHU\���7KHUH�DUH�DOVR�VPDOO�URRPV�RQ�
WKH�VHFRQG�ÀRRU�VXFK�DV�EHGURRPV�DQG�VWRUHURRPV��7KH�WKLUG�ÀRRU�LV�D�FOHDQ�RSHQ�DUHD���,Q�VXPPHUWLPH�SHRSOH�ZLOO�EULQJ�
JUDVV�WR�WKLV�ÀRRU�WR�GU\���7KH�WRS�ÀRRU�LV�IRU�NHHSLQJ�WKH�JUDVV�IURP�UDLQ���
� )URP�ROG�GD\V�WR�QRZ�WKH�7LEHWDQ�KRXVH�KDV�KDG�KLVWRULFDO�PHDQLQJV��LW�KDV�KDG�D�SUD\HU�URRP�ZKLFK�LV�HVSHFLDOO\�
XQLTXH�IURP�RWKHU�FXOWXUHV���7KH�7LEHWDQ�KRXVH�KDV�FRPSOHWH�XQLTXHQHVV�DQG�EHDXW\���

3URFHVV�RI�%XLOGLQJ�D�7LEHWDQ�KRXVH

ĮŎĩäİńľäĨŎěäİĺäĚĝäĬäĶńěäĸĳņěľäǱņīäȬŌĩäψŞĮľæ�ĸǥŌĻäĹŎĩäȚńäɃņäğäİĝäĬŎäǜäǳńěäȬŌĩä�ĩěŎľäħŌæ�ĩĬŌäĮĶěäīæ�ʧŎäĩĝäļńĝäğæ�ľäɃņäĮķĝäĬŎäĩĝäĸĳņěľäǱņīäȜńä�ĞäĻěäľŎěľä�ĻŎä
ěĞńěä�ψŢŎīäīľäǜäǳńěäȬŌĩäĩěŎľäĬäĩĝäæ�ʧŎäĮķŎäĩĝäļńĝäĮķŎĺäȬĝäĮĸńäĻěä̿ĻäĬäěĩīäǝĝľä̊Ōľæ�ʧŎäĮķŎäĻŌěľäĬŎäĶńěäɞńĸńäĮęŎĩäĸĩŎīäĬĺäĮψŞŎľäļńĝäæěķĸäψŞĺäĮķĝäĮŎäěĩİľä
ļńĝäͭĝäěĶńĸńäĺńäİŎĺäĸǥńäĻæ�ɞńĸńäĮęŎĩäĸĩŎīäĬľäĻľäĮěŎľäĮĶńīäυŬĺäġńīäĺŌĸńäĻľäęäĻľäĬäĹńīæ�ĻľäİĚīäěıŎäĮŎäĺĝäěńäġŌäĩņäĩĝäΥƀäĮäĻľäěĶīæ�țńİäİĲŌľäȚńäĻľäĺŎěľäĬĸĝä
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ȜŎĝäĬĸńäĸĳņěľäǱņīäȜńäĸȜņĺäυŮŎěäĻäĺěľäıİäυŬäĮæ�

ᮄᮻὐ᠓ᇍ↨

�ĮŎĩäĚĝäτŦńĝäĮæ��
�
υƄäİŎäȜŎĝäĬĸńäğŌľäτŦńĝäĮĸńäĮŎĩäĚĝäĻäěķńěľäʹŎěľäľņäȫńīäĬäĩĝäĝäĲŎľäĿņäĩěņīäİĩŎäīĝäěńäĮŎĩäĚĝäτŦńĝäĮĺäυŬäĶńĮäȬľäĬäĮɃņĩæ�
ȜŎĝäĬäĹņĻäȜńäĸĳņěľäǱņīäĠņľäĸěŎĩäĻäĸȜņĺäυŮŎěäȬņĝäĹŎĩäĬäİĨŎĝäĨņĮä˓Ōæ�ú�ĮŎĩäĚĝäτŦńĝäĮäĩŌäĮıīä̋ŎĝäĩĝäĸǝäĶńĝäĩŌĸńäĠņľä
ĸěŎĩäĩǜäĸěŎĩäğŌĩäĹńīäĬäʹŎěľäĨņĮæ�ěĶņĝäψŠŎäīńäĸǜŎäĸŎĝäȬŌĩäľäĹńīäĻæ�ĩŌĺäĸěŎěäǮņĝäěńäĠņľäĮęŎĩäěľņİäĹŎĩäĩŌæ�ψŠŎäĸǜİä
ȜńäĚņĝäĮņäīľäİŌäİĩĸäĮıņěľäğŎěäĬäĩĝäæ�ěŎĝäěńäğņäʕäĻľäĩǜäĨŎěäħņäʧŎäĸĭŌīäĬĸİäğņäĚŎĻäĸĭŎäğŎěäĬäĺŌĩæ�ψŠŎĸńä˓ŌĝäěńäĵäĚäĻä
İŌäʛŎĻäȬŌĩäĩņľäğņäěħŎĺäīľäİŌäĮľĩäğŎěäĬĸńäĩěŌäİĲīäυŮīæ�û�ĮŎĩäĚĝäτŦńĝäĮĺäψŠŌĸņäĚņĝäġņĝäĻäğņĝäĶńĝäτƀņĝäİńäɃņæ�ğŌľäτŦńĝä
ĮĸńäĮŎĩäĚĝäěńäȜĝäĝŎľäľņäĩęĺäğäĲĩäĻŌīäĩĝäτƀņĝäɃņäľĸńäĚņĝäĮņäĹŎĩäĬäĩĝäæ�ĿņäĩěņīäİĩŎäĚĝä�ĮĸńäĩĮņľäľņäİĨŎĝľäĹĝľäĺä
ψŞŎĺäĹŎĩäĞńĝäĩŌĺäĩęĺäğäĲĩäĻŌīäĩĝäτƀņĝäɃņäĮĸńäīņľäĬäĹŎĩä�ĬäĺŌĩæ�ü�ĮŎĩäĚĝäτŦńĝäĮäĨİľäĞĩäĻäĹĝľäĬĸńä̿ńěäĨĮäĹŎĩä
Ĭľæ�ĨĮäĲĝäĩĝäİǜŎīäĚĝäġńľäĸĳŎİľäȚńäĚĝäİńěäĩŌäĩņäĮľäīěäĬŎĺäĮħĝäĶńĝäæ����ɃäĭńĮľäĩņľäĹņīäĺńĝä�ĬŎĺäğĺäτƀņĝäʧņĻä
ȜńäǥīäĬľä˔ņİäĮěäĸțńĻäĸĩņě�˃İäĬäěľĺäĮĸńäĮŎĩäĚĝäĩĝäĮψŮņĺäīæ�İĳŌľäĺńľäȚńäȇľäİŌĩæ�ý�ĮŎĩäĚĝäτŦńĝäĮĸńäĮĺäȹäĲĝä
İäļńĝäĻŌĮäİĨņĩäɢŎĺäȬľäīľäǜņĮä�Ĭäĩĝäæ�ļńĝäĻŌĮäęņīäĬŎä˓äĺŌľäěļěľäĬäĻľäľŎěäĻŌäɞĩäīľäĸǝäěħņĮäȬľäĬäİŌĩæ�ĩĬŌĺä

īæ���İĨńĻäļńĝäυŬäĮņäĻäİĲŎīäīæ�ļńĝäψŮŎĝäψŦŎİľäĬŎĺäĮĶŎěä̊ŌľäİĨņĩäɢŎĺä
ȬŌĩäĞńĝäæ�İäĸĩĝäľäĩȚńĻä�ęĺäİĨņĩäĸĩņě�ĨĮľäļŌľäĸĩńäĞņĝäψŢäĮĸńä
˃İäĬäěľĺäĮĸńäĮŎĩäĚĝäĩņĸĝäİĨŎĝäĨņĮæ�þ�ĚĝäτŦńĝäīĝäěńäĸĳŌěäψŞľäĲĝäİä
ͻņİäļńĝäĚŌĺäȸĝäĹńīäĻæ�ĚĝäĬäěľĺäĮĸńä˓Ōĝäĩņĸĝä�ĸǥņäĺńěľäĩĝäěķīä̿źäľŎěľäġĺäψŞİäȬŌĩäľäĹńīæ�İĨŎĝäĨņĮæ�ĸĳŌěä
ψŞľäĸĩńä˓äĺŌäĩĝäĺĻäǜńľä˓ĮľäĮĩŌĺäĮķŎľäĬäĻľäɃäīěäĻņěľäȚńäĸĳŌěäψŞľäĩĝäĹŌäīľäİńäĸǝæ�ȜŎĝäĬĸńäĮŎĩäȚńäțĩäğŎľäυŮīä
ĬĸńäĚĝäĬäěľĺäτŦńĝäěńäțĩäĬĺäěıŎäĮŎäĸĳņěľäǱņīäȜńäĻěä̿ĻäȜńäĨŎěäīäĹŎĩäĞńĝäæ�ĩŌľäɞńäĲŎěľäĮĩŌäĸĠěľäĩĝäĮ˓ņīäīľäİĝä
ĲŎěľäȚńäĸĲŎäĮĸńäğņäĲĩäĻäİĨŎĺäĸĩŌěľäȬņĝäĮäİĲŎīæ�ĚĝäĮĸńäĠņľäĸěŎĩäȚńäȫŎěľäīľäěĞńěäļņĻäěĞńěäĸĳńīäȜńäțĩäğŎľäĹŎĩä
ĬäĿäĞĝäěľĻäĮŎäĺŌĩæ�ĚĝäĬäɞńĸńäǳńěäěĶńäĻäĸȜņĺäĮäİŌĩäĬĺæ�ĸŎěäĚĝäĩņäψŠŎäȫņěľäĩĝäæ�ġńľäĨŎěäħņäİǜŎīä�Ěĝäĩĝä�ĨĮäĲĝä
ĹŎĩäĻæ�˓ŌĝäĚĝäĩņäİĳŎĩäĚĝäĩĝäİğŎĩäĚĝäæ�ψűŎľäĚĝäľŎěľäĮęŎĩäǳńěäȬľäĹŎĩäĬäĺŌĩæ�ĝäĲŎľäυŬäĶńĮäȬľäĬäυŬĺäīæ�ĚĝäĬä
ěľĺäτŦńĝäěńäīĝäĚņĻäȜńäĮęŎĩäǳńěäĭĻäğŌĺäĸǝä˓Ōæ�ĨĮäĲĝä�ĩĝäİǜŎīäĚĝäěńä
ěīľäĹņĻäĩĝäæ�ĩȬńĮľäĞīäȜńäĸĩņěä˓Ōěľæ�ψƀäĝäĩĝäĩęĺäĹŎĻäľŎěľäğäψŠİä

ĩņäĮ˓ĺäĹŎĩäĬäĩĝäæ�ĨäīäĮτŦīäĸǧńīäȜńäĸĠŎěäěīľäȚĝäŀäīäİäīäĺŌĩæ�ĹńīäĹĝäæ�İńäĸǝäĮĸńäğäĹŎĩäĩŌæ�ĩĬŌĺäīæ�υƄäěľŎĻäĮĸńäĩņľä
ȚńäīľäȫŌäυŬäĮņäĻäİĲŎīäīæ�ψŢŎīäğĩäĨĮäĲĝäĩĝäİǜŎīäĚĝäĩņäĸĠŎěäīĸĝäæ�ĩŌĝäĩņľäĨĮäɃĮäȚńäȜĝäĸǜİäĩņäĸĠŎěäĬäľŎěľäȫŎěľäĹŎĝľä�
īľäĮυŬľäīæ�ĚĝäĬäǮŎĻäɃņīäȜńäǳńěäĸěŎĩäυŬĺäĻľäĹŎĩäĬäļŌľäĨņĮäĮŎææ�

ĮŎĩäĚĝäěľĺäĮæ�
�
ĝäĲŎľäȜŎĝäĬäĹņĻäȜńäġŌäĮĸńäİńäĻŎäûþĺńĝäĻäěľĺäĩņäĻľäĮĸńäĚĝäĬäĻäĶńĮäυŬäȬľäīæ�ǮŎĻäɃņīäȜńäͭĝäěĶńĸńäĠņľäĸěŎĩäĞńěäɃņīäĸĳńīäȬľä
ĹŎĩäīĸĝäæ�ĩŌäĩěäěńäĸȜņĺä�υŮŎěäğŌäĶńĝäĚĝäĬĸńäɃņäğäĻäĸȜņĺäυŮŎěäğŌīäĬŎäȬņĝäĸĩņě�ĸȜņĺäυŮŎěäĸĩńľäɞńäĲŎěľäĩĝäĻěä̿ĻäȜńäĸȜņĺä
υŮŎěäİĲŎīäĬäĺŌĩæ�ɃäīěäĻņěľäȚńäĸĳŌěäψŞľäȚńľäǮŎĻäɃņīäĸĳŌěäψŞľäȚńäĲĮäȬľäĬäĩĝäæ�ľŎěäĻŌľäěħņĮäĬĸńäļńĝäěńľä˓äĺŌľäĮĶŎěäĬĸńä
ļńĝäěńäĲĮäȬľäĬæ�ğŌäĻäİĝäĮĸńäψŠŌĸņäĚņĝäěńľäīĝäěľĻäĻäĮǚěäİĩĝľäυŮīäĬäĶńěäħņäĮɄņĺäĸĩņě�υƄěäĬĺäĩņæ�ĨĮäĲĝäĩĝäİǜŎīäĚĝä
ġńľäĸĳŎİľäȚńäĚĝäİńěäĩĝäæ�ψŢŎīäȜńäİĨńĝäļńĝäĩŌäĮ˔ŎĻäĮĸńäͻņİäļńĝäěńäǜņĮäĬäĺŌĩæ�

ψŢĺäȜńä̿ńěäĨĮäīńäʧŎäĮ̿ńěľäīľäǜņĮäĞńĝäĨŎěäħņäψƀäĝäĩĝäĩŌİäĮĶěäğŎěäĬäĩĝäæ�ĸĩńä��ĭĻäğŌĺäψŢäİŎäīľäɃäīěäěńäĻņěľäȚńľä̿ńěäĨĮäȚńľäĲĮäȬľäļńĝäæ�ġŌäĮĸńäĻŎäěľņİäȜńäīĝäæ�

ĻńäĨĝäīľäĸŎĝľäĬĸńäɃäĻņěľäȚńľäĮķŎľäĬĸńäυţěľäĺńěľäȚńä̿ńěäĨĮäħņäȜņĺäĸĩņě�ĻŎäĮɃĩäȚńä��ψŢŎīäīľäĮķņĝäæ�ĸŎäļņäİäĨŌäĮĸńä
ĸĩņěäψŮŎĩäĚņĻäĩņäΥƀŎěäĮęŎĻäɞŎĩäȬŌĩäİěŎäĲņěľäļńĝäæ�ĻŎäěġńľäψŢŎīäīľäĺĝäĸĮĮäğņäĸĨŌīäĬäĺŌĩæ�ĩŌäĩěäİäȬņĝäĮĸńäĹĺäψŢŎīäĩņäİńä
˃İľäȚńľä˔ņİä�ǳŎīäĩĝäİŌäǳŎīäɞŎĩäĞńĝäæ�ļńĝäͻņİäĚŎěä˓ŎĝäɞĩäīľäğņäěľŎěäĬäĺŌĩæ�ġŌäĮĸńäĸȜņĺäυŮŎěäĻæ�ĸĮŎĺäǜĝľäğŌäĮĸńä
υţěľäĺńěľäĩĝäļņĩäĸěņĻäğŎěäĬĸńäψŠŌĸņäĚĝäěńäψŢŎīäȜńäļńĝäěńäψŠŌĸņäĚņĝäěńäĲĮäȬľ�äĬäĩĝäæ�İĨŎĝľäĹĝľäǳńĮäěĹŎěľäȚńäĮęĮä
īľäĹŎĩäĬäĩĝäæ�ĸŎěäĚĝäĩņäψŠŎäȫņěľäȚńäġĻäĚĝäĩĝäĩĝŎľäķŎěäěńäġĺäĚĝäĹŎĩæ�ĨŌĝľäļńěäěńäĮĞĺäĸǝńäǛŎĩäīľäĝäĲŎľäļŌľäěľĻä
υŬĺæ�ĚĝäĮäěľĺäĮäĚäļľäȚńäĨĮäĲĝäĩĝäİǜŎīäĚĝäĩěĺäĹŎĩäĬäĺŌĩæ�ĸȜņĺäυŮŎěäĸĩńľäĝäĲŎĺäψŢŎīäȜńäĻŎäħŎěäěńäġĺäĚĝäĩŌæ�ψŮŎĩä
ěīľäĩĝäġĺäĚĝäĩņäȜņĺäĞńĝäæ�ĩĬĻäĸȬŎĺäȜńäĸĭŌĻäȫŎěľäĩĝä�ĶńĝäĻľäĩĬĻäĸȬŎĺäīľäĸĳĩäɞŎĩäĩĬĻäĸȬŎĺäĩņäĸǜŎäĮäİĲŎīä
ĬäĺŌĩæ�ĩäυŬĸńäĸĲŎäĮĸńäĚŎĺä�ĹņěäĠŌäĮĩŌäĠŌäȹńĩäĩņäľŎĝäĹŎĩäĩŌæ�ĩęĺäğäĲĩäĻŌīäĩĝäěıĝäǳæ�ĝĻä̿ŎĻäīņľäļņěľäȚńä�ěľŎěä
ĸĠŎěäľŎěľäĻäĩŎä˔ĝäĠŌäğŌĺäľŎĝäĮäĺŌĩæ�ĨĮäĲĮäĩĝäİǜŎīäĚĝäĩȬŌäĮľäψŠŌĺäȜńäĺŌäĮä�ĶńěäİĲŎīäĬäĩĝäğĮľäĞńě�ĺŌäĮäĸĩńľä
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ĻŎäħŎěäĩĝäĚĝäĬĸńäͭĝäěĶńĸńäǳńěäĮęŎĩäĩȬŌäĮäĺŌĩæ�ĩäυŬĸńäĚĝäĬäĩŌĺäġĻäĚĝäİĝäĬŎäĹŎĩäİŌĩäĩĝäæ�ĚĝäĮäīĝäěńäİĳŌľäğľäȫńäĲņĻäĻľäİĝäġņĝäĮäæ�İńä˃İľäȚńäĚĝäĬĸńäīĝäĺŎĻäĻä
ěıńěľäğŌīäİĳĩäĬĸİäĹĝäīä˓ĮľäĮĩŌäĹńīäĬĸńäȫńäĲņĻäȜńäİĝŎīäĬäĹńīäīİæ

2OG�KRXVHV�
%DVHG�RQ�/KDPR·V�YLVLW�WR�WKH�ROGHVW�KRXVH� LQ�&KXQJED�>SODFH�QDPH"@��DQG�RQ�RXU�RZQ�
REVHUYDWLRQV�RI�WKH�ROG�KRXVH�LQ�+HJHQGR��/KDPR·V� PDWHUQDO�DXQW·V�KRXVH��QDPH�RI�IDPLO\"���ZH�FDQ�
VHH�KRZ�KRXVH�GHVLJQ�LQ�&KXQJED�KDV�FKDQJHG�
���)URP�WKH�ROGHVW�KRXVH�ZH�FDQ�VHH�WKDW�ROG� KRXVHV�ZHUH�OLNH�VPDOO�IRUWV��ZLWK�PDQ\�IHDWXUHV�
GHVLJQHG�IRU�GHIHQVH�DJDLQVW�DWWDFNV���7KH�RQO\� HQWUDQFH�WR�WKH�KRXVH�LV�WKH�IURQW�GRRU��ZKLFK�LV�
SURWHFWHG�E\�WKUHH�WKLQJV��D�KROH�QH[W�WR�WKH�GRRU� IRU�DLPLQJ�D�JXQ�RU�VSHDU�DJDLQVW�DQ�LQWUXGHU��D�
FKXWH�RYHUKHDG�IRU�SRXULQJ�GRZQ�URFNV�RU�ERLOLQJ� ZDWHU�RQ�DWWDFNHUV��DQG�D�VORW�RYHU�WKH�GRRU�WR�
SRXU�ZDWHU�RQ�WKH�GRRU�LI�DWWDFNHUV�WU\�WR�XVH�ILUH� WR�EUHDN�LQ���
���:LQGRZV�LQ�ERWK�ROG�KRXVHV�ZHUH�UDUH��TXLWH� VPDOO�DQG�XQJOD]HG��ROGHU�KRXVHV�VHHP�WR�KDYH�
RWKHU�VPDOO�KROHV�LQ�WKH�PDVRQU\�IRU�OLJKW�DQG� YHQWLODWLRQ��XVXDOO\�KLJK�XS�RQ�WKH�ZDOO���,Q�WKH�FDVH�
RI�WKH�+HJHQGR�KRXVH��WKHUH�VHHPHG�WR�EH�D�VPDOO�RSHQ�FRXUW\DUG�LQ�WKH�FHQWHU�RI�WKH�KRXVH�IRU�OLJKW�DQG�YHQWLODWLRQ�
���2OG�KRXVHV�KDYH�RSHQ�KHDUWKV�>QRWH�WKDW�WKHUH�DUH�QDPHV�IRU�VSHFLILF�SDUWV�RI�WKH�KHDUWK�WKDW�ZH�KDYH�RQ�YLGHR@��DV�D�UHVXOW��WKH�LQWHULRU�RI�
WKH�NLWFKHQ�OLYLQJ�URRP�LV�GHHSO\�EODFNHQHG�E\�VPRNH�DQG�WKH�FHLOLQJ�LV�VKLQ\�ZLWK�FUHRVRWH���,Q�FRQWUDVW�WR�QHZ�KRXVHV��WKHUH�LV�QR�SDLQWHG�
GHFRUDWLRQ�LQ�WKH�ROG�KRXVH�
����$OO�SDUWLWLRQ�ZDOOV�LQ�WKH�ROG�KRXVH�DUH�PDGH�RI�ZRRG�SDQHOLQJ��QRWH�WKH�FRQWUDVW�ZLWK�WKH�VDZQ�ERDUGV�DQG�WRQJXH�DQG�JURRYH�ORJ�VODEV�LQ�D�
QHZ�KRXVH����$OO�WKH�ZRRGZRUN�LQ�DQ�ROG�KRXVH�LV�KHZQ�UDWKHU�WKDQ�VDZQ��DQG�MRLQHG���7KXV��IRU�H[DPSOH��IORRUV�DUH�PDGH�RI�ORQJ�MRLVWV��KHZQ�IODW��
EHWZHHQ�ZKLFK�WKHUH�DUH�ILWWHG�VKRUW�SXQFKHRQ�ERDUGV��FRQWUDVW�ZLWK�WKH�ORQJ�ERDUGV�RI�QHZ�IORRULQJ����7KLV�ROG�IORRULQJ�WHFKQLTXH�LV�DOVR�IRXQG�
LQ�ROGHU�URRPV�RI�QHZHU�KRXVHV�>VHH�H[DPSOH�RI�EHGURRP�LQ�5LPERQ�KRXVH@�
���6WDLUV�LQ�ROG�KRXVHV�ZHUH�ODGGHUV�KHZQ�RXW�RI�VLQJOH�ODUJH�ORJV��D�WHFKQLTXH�WKDW�LV�VWLOO�XVHG�LQ�WKH�XSSHU�
IORRUV�RI�QHZ�KRXVHV�ZKHUH�JUDVV�DQG�JUDLQ�DUH�GULHG�DQG�VWRUHG���7KHVH�ROGHU�ORJ�VWDLUV�ZHUH�VLPSOH�WR�PDNH�
ZLWK�DQ�D[H�DQG�GUDZNQLIH��IRU�WKH�ORQJ�VPRRWKHG�RII�WRS��LQ�FRQWUDVW�WR�WKH�VDZQ�ERDUG�VWULQJHU�DQG�ULVHU�
VWHSV�XVHG�LQ�WKH�PDLQ�IORRUV�RI�QHZ�KRXVHV��UHIHUUHG�WR�DV�́ &KLQHVH�VWDLUV�µ
7KHVH�GLIIHUHQFHV�EHWZHHQ�WKH�ROG�DQG�QHZ�KRXVHV�DUH�ODUJHO\�D�IXQFWLRQ�RI�QHZ�FRQVWUXFWLRQ�WHFKQLTXHV��
EXW�DOVR�UHIOHFW�ERWK�VRFLDO�VWDELOLW\��IURP�IRUW�WR�KRPH��DQG�LQFUHDVHG�SURVSHULW\���6WLOO��WKH�FRQWLQXLWLHV�RI�
KRXVH�GHVLJQ�DUH�FOHDU���WKH�EDVLF�IXQFWLRQDO�GLYLVLRQV�RI�WKH�KRXVH�OD\RXW�UHPDLQ�WKH�VDPH��ZLWK�DQLPDOV�NHSW�
RQ�WKH�JURXQG�IORRU��WKH�NLWFKHQ�OLYLQJ�URRP�DQG�EHGURRPV�RQ�WKH�VHFRQG�IORRU��DJULFXOWXUDO�VSDFH�RQ�WKH�
XSSHU�IORRU��DORQJ�ZLWK�VDFUHG�VSDFH��SUD\HU�URRP��WVD]D�>FOD\�%XGGKLVW�VFXOSXWXUHV"@��LQFHQVH�KRXVH��VDQJ�
NKDQJ���SUD\HU�IODJV³DOO�VDFUHG�VSDFHV�NHSW�DW�WKH�KLJKHVW�SDUW�RI�WKH�KRXVH���,Q�RXU�REVHUYDWLRQ��WKH�OD\RXW�RI�
WKH�KRXVH�LQWHULRU�LQ�ROG�DQG�QHZ�KRXVHV�LV�ODUJHO\�WKH�VDPH��DQG�WKH�DUUDQJHPHQW�RI�WKH�NLWFKHQ�OLYLQJ�URRP�
�MLDNKDQJ��LV�WKH�VDPH��WKH�SRVLWLRQ�RI�WKH�KHDUWK�VWRYH��/�VKDSHG�FRXFK��RUQDPHQWDO�GLVSOD\�RI�KRXVHZDUHV�

�SRWV��SODWHV��LQ�FXSERDUGV�DQG�FDELQHWV��HYHQ�WKH�SRVLWLRQ�RI�
WKH�WHOHYLVLRQ�LV�FRQVLVWHQW�LQ�ROG�DQG�QHZ�KRXVHV���7KHUH�DUH�
VRPH�VPDOO�GLIIHUHQFHV��VXFK�DV�WKH�SODFHPHQW�RI�WKH�V\PERO�RI�
DEXQGDQFH��GRWV�RI�EDUOH\�IORXU��GXULQJ�/RVDU��ZKLFK�XVHG�WR�EH�
DOO�DURXQG�WKH�MLDNKDQJ�EXW�LV�QRZ�OLPLWHG�WR�WKH�PDVRQU\�ZDOO�EHKLQG�WKH�VWRYH��EXW�RQ�WKH�ZKROH�
WKHUH�VHHPV�WR�EH�D�FRQVLVWHQW�WUDGLWLRQDO�SDWWHUQ�VWLOO�LQ�XVH�
1HZ�+RXVHV�
%DVHG�RQ�RXU�RZQ�REVHUYDWLRQV�RI�KRXVHV�EXLOW�RYHU�WKH�ODVW����\HDUV��KRXVHV�LQ�&KXQJED�7RZQVKLS�
KDYH�PDLQWDLQHG�WKH�VDPH�EDVLF�WUDGLWLRQDO�GHVLJQ��EXW�KDYH�EHFRPH�ODUJHU��ZLWK�VLJQLILFDQW�FKDQJHV�LQ�
WKH�LQWHULRU�DQG�H[WHULRU�HOHPHQWV�RI�WKH�KRXVH�WKDW�UHIOHFW�EURDGHU�VRFLDO�DQG�WHFKQRORJLFDO�FKDQJHV���
6RPH�RI�WKHVH�QHZ�HOHPHQWV�LQFOXGH���́ &KLQHVH�VWDLUVµ�UHSODFLQJ�WKH�WUDGLWLRQDO�VLQJOH�KHZQ�ORJ�VWDLUV��

VDZHG�EHDPV�DQG�SODQNV�UHSODFLQJ�KHZQ��D[H�DQG�GUDZNQLIH��WLPEHUV��PRUH�DQG�ODUJHU�ZLQGRZV��WKH�FXUUHQW�SDWWHUQ�VHHPV�WR�EH���ZLQGRZV�RQ�
PDLQ�IORRU�VRXWK�IDFH���PRUH�EULJKWO\�GHFRUDWHG�LQWHULRUV��SDUWLFXODUO\�WKH�NLWFKHQ�OLYLQJ�URRP��SXQFKHRQ�
IORRUV�KDYH�EHHQ�UHSODFHG�ZLWK�ORQJ�IORRULQJ��LQ�WKH�XSVWDLUV�OLYLQJ�DUHDV��LW�VHHPV�WKDW�ZRRG�SDQHOLQJ�KDV�EHHQ�
UHSODFHG�ZLWK�WRQJXH�DQG�JURRYH�ORJ�VODE�VLGLQJ�RQ�QHZHU�DGGLWLRQV�UHQRYDWLRQV��
7KH�WUDGLWLRQDO�KHDUWK�ZDV�DQ�RSHQ�ILUH�SLW�ZLWK�D�VWRQH�RU�DGREH�VWRYH�IRU�KROGLQJ�SRWV�DQG�NHWWOHV��WKLV�
ZDV�SUREDEO\�ILUVW�UHSODFHG�ZLWK�PDVRQU\�WLOH�IDFHG�VWRYHV��&KLQHVH�VW\OH���DQG�RYHU�WKH�ODVW�WKUHH�\HDUV�E\�
&KLQHVH�PDGH�PHWDO�VWRYHV�SXUFKDVHG�IURP�/LWDQJ���
(OHFWULFLW\�ZDV�DYDLODEOH�LQ�KRXVHV�RXWVLGH�WKH�PDLQ�VHWWOHPHQW�RI�:XKH�EHJLQQLQJ�HLJKW�\HDUV�DJR��UXQQLQJ�
ZDWHU�WKURXJK�SLSHV�RYHU�WKH�ODVW�WZR�\HDUV��EDVHG�RQ�LQWHUYLHZ�LQ�5LPERQ�������������%HIRUH�KRXVHV�KDG�
HOHFWULFLW\�DQG�UXQQLQJ�ZDWHU�SHRSOH�XVHG�RLO�ODPSV��D�FRWWRQ�ZLFN�LQVLGH�D�PHWDO�WXEH��DQG�WRUFKHV�WKDW�
EXUQHG�SLQH�SLWFK�IRU�OLJKW���:DWHU�ZDV�KHOG�LQ�FLVWHUQV�PDGH�RI�KROORZHG�ORJV�ZLWK�D�ZRRGHQ�ERWWRP�VHDOHG�
ZLWK�SLQH�SLWFK�
&XUUHQW�UHQRYDWLRQV�LQFOXGH��UHSODFHPHQW�RI�WUDGLWLRQDO�ZRRGHQ�ZLQGRZV�E\�PDVV�PDQXIDFWXUHG�PHWDO�FODG�
GRXEOH�SDQH�VOLGLQJ�JODVV�ZLQGRZV��HQFORVLQJ�RSHQ�WHUUDFHV�RQ�WKH�WRS�IORRU��VRPHWLPHV�ZLWK�SRO\FDUERQDWH�
JUHHQKRXVH�URRILQJ���UHQRYDWLRQ�RI�ORZHU�IORRU�LQWR�ILQLVKHG�VWRUDJH�VSDFH�LQVWHDG�RI�OLYHVWRFN�ZLQWHULQJ�
SHQ�>1RWH��DOO�WKHVH�ZHUH�REVHUYHG�LQ�8QFOH�$K�-LD·V�KRXVH��KH�ZDV�D�WUXFN�GULYHU�DQG�LV�WKH�ORFDO�OHDGHU��DQG�
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৯റᓎㄥᬍবᇣ㾜
㗕㮣᠓˖
䗮䖛/KDPRࠄ৯റ᳔স㗕ⱘ㮣᠓ⱘᢰ䆓ˈҹঞ៥Ӏ㞾Ꮕᇍ+HJHQGRݙⱘ㗕㮣᠓ⱘ㾖ᆳˈৃҹⳟߎ৯റഄऎⱘᓎㄥ䆒䅵থ⫳
њব࣪˖
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亢ˈ䗮ᐌԡѢ催໘Ǆ+HJHQGRⱘ᠓ᄤⱘЁᖗԡ㕂᳝ϔϾᇣⱘ䴆䰶ᄤˈ⫼Ѣ䞛ܝ䗮亢Ǆ
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��㗕᠓ᄤݙⱘὐẃ䛑ᰃ⬅ऩḍⱘⷡߎᴹⱘˈᮄⱘ᠓ᄤⱘϞ䴶˄⫼Ѣټᄬᰦᑆ䈋⠽㤝ⱘഄᮍ˅гৃҹⳟࠄǄ䖭
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ϡৠǄ
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ѠὐˈὐϞᄬᬒݰ⠽ⱘഄᮍˈҹঞ⼜⽋ᅸ7VD]Dˈ㮣佭ᅸˈ㮣㒣᮫üü᠔᳝⼲ⱘ᠓䯈䛑㹿ᬒሟᄤ᳔催ⱘഄᮍǄ
៥Ӏⱘ㾖ᆳЁˈᮄ㗕᠓ᄤⱘݙ䚼ᏗሔᴀⳌৠˈॼ᠓ݐᅶख़ݙⱘᏗሔгᴀⳌৠ˖ຕ♝ⱘԡ㕂ˈ/ᔶⱘ≭থˈ㺙佄ᗻ
ⱘ䫙ৠḋᨚຕ⁅ᶰᄤݙˈ⫮㟇䖲⬉㾚ⱘԡ㕂ᮄ㗕᠓ᄤݙ䛑ⳌৠǄԚᰃˈҡ᳝ϔѯᇣⱘϡৠ⚍ˈ↨བ/RVDUᳳ
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ᰃᭈԧᴹⳟሟᄤݙҡ䞛⫼Ӵ㒳ⱘᏗሔᮍᓣǄ
ᮄ㮣᠓˖
䗮䖛៥Ӏᇍ৯റݙ䖥��ᑈ䞠䴶ᓎ䗴䍋ᴹⱘ᠓ᄤⱘ㾖ᆳˈ䖭䞠ⱘ᠓ᄤֱᣕњ㒳ϔⱘᴀӴ㒳䆒䅵ˈԚᰃˈᅗӀবᕫ
њˈ㗠Ϩ᠓ᄤⱘݙ䚼䚼ⱘϔѯܗ㋴থ⫳њᎼⱘব࣪Ǆ䖭ѯব࣪ডߎ⼒Ӯᡔᴃᗻⱘব࣪Ǆ݊Ёⱘϔѯܗ㋴ࣙ
ᣀ˖∝ᓣὐẃপҷњӴ㒳ⱘऩḍὐẃ˗䬃ᄤ䬃ⱘ῾ṕ䬃ᄤ䬃ⱘᵓপҷњ᭻༈ⱘ༈˗ⱘに᠋˗䞛ܝ
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ᮻᓣⱘຕ♝ᰃϔϾ⬅༈ೈ䍋ᴹⱘᓔᬒⱘ☿ේˈϞ䴶ৃҹᬒ䫙ᄤ໊Ǆ䖭Ͼὖᰃ᳔ᮽ⬅∝ᮣᓣⱘຕ♝পҷˈ᳔䖥ϝᑈ
ⱘ䞥ሲຕ♝Ǆخজব៤њҢ⧚ฬ䖛ᴹⱘ∝ᮣҎݙ
ܿᑈࠡᓔྟ:XKHⱘЏ㽕ሙԣऎᓔྟ᳝⬉ৃҹՓ⫼ˈϸᑈࠡᓔྟ᳝㞾ᴹ∈Ǆ䙷ПࠡҎӀ⫼⊍♃☿⚀ᴹ✻ᯢˈ⫼᳝
༈ᑩⱘぎᖗᴹټ∈Ǆ
᳔䖥ⱘᬍবࣙᣀ˖⫼ᮄⱘᡍ䞣࣪⫳ѻⱘ䞥ሲࠊǃৃ⒥ࡼⱘに᠋ᴹҷ᳓ᮻⱘ䋼に᠋˗ᡞሟ乊ॳᴀ䴆ⱘ䚼ߚ䙂㬑䍋ᴹ˗
ᑩὐ⬅⡆⬰ⱘぱᬍᓎ៤Ўټ⠽ᅸǄϔ5LPERQⱘ䞛䆓Ё៥Ӏњ㾷ࠄˈ᳝ѯᮄ᠓ᄤ⦄ᡞॼ᠓ᅶख़ߚᓔњǄ
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KLV�KRXVH�LV�DW�WKH�HQWUDQFH�WR�WKH�FRPPXQLW\�DQG�LV�LWV�FHQWHU��ZLWK�KHDY\�HTXLSPHQW�DV�ZHOO�DV�WKH�
ORFDO�JUDVVURRWV�KHDOWK�FOLQLF@���)LQDOO\��LQ�DQ�LQWHUYLHZ�LQ�5LPERQ��ZH�OHDUQHG�WKDW�QHZ�KRXVHV�QRZ�
VRPHWLPHV�GLYLGH�WKH�NLWFKHQ�IURP�WKH�OLYLQJ�URRP�
7KHVH�QHZ�GHYHORSPHQWV�VXJJHVW�WKDW�KRXVH�GHVLJQ�LV�EHJLQQLQJ�WR�UHIOHFW�HFRQRPLF�WUHQGV�DZD\�
IURP�DJULFXOWXUH�DQG�WRZDUG�FRQVXPHULVP��DV�SURGXFWLYH�VSDFHV�DUH�EHLQJ�WUDQVIRUPHG�LQWR�OLYLQJ�
DQG�VWRUDJH�VSDFH���7KRVH�OLYLQJ�VSDFHV�DUH�EHFRPLQJ�PRUH�FRPIRUWDEOH��ZLWK�D�SUHPLXP�SODFHG�

RQ�ZDUPWK��H�J��PDQXIDFWXUHG�LQVXODWHG�ZLQGRZV�DQG�
PHWDO�VWRYHV���OLJKW��FOHDQOLQHVV��H�J��FKLPQH\V�IRU�VPRNH��
ILQLVKHG�IORRULQJ���DQG�ODERU�VDYLQJ�GHYLFHV���7KH�VHSDUDWLRQ�
RI�NLWFKHQ�IURP�OLYLQJ�URRP�DOVR�VXJJHVWV�D�GHYHORSLQJ�
VHQVH�RI�SULYDF\�WKDW�IXUWKHU�VHSDUDWHV�SURGXFWLRQ�IURP�WKH�EDVLF�KRXVH�GHVLJQ���'R�KRXVHV�QRZ�KDYH�
PRUH�VHSDUDWH�EHGURRPV�WKDQ�LQ�WKH�SDVW"��,V�WKHUH�QRZ�PRUH�HPSKDVLV�RQ�LQWHULRU�GHFRUDWLRQ�WKDQ�
H[WHULRU��DQG�GRHV�WKDW�VXJJHVW�DQ�́ LQZDUG�WXUQµ�DZD\�IURP�SXEOLF�GLVSOD\��SODLQHU�ZLQGRZV��SDLQWHG�
OLYLQJ�URRPV"��WRZDUG�SULYDWH�VSDFH"
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%DVHG�RQ�,QIRUPDWLRQ�IURP�,QWHUYLHZV�LQ�5LPERQ�������������DQG�+LJHQGR������������
0DQ\�LPSOHPHQWV�IRU�IRRG�SUHSDUDWLRQ�KDYH�JUHDW�VLJQLILFDQFH�WR�PDQ\�7LEHWDQ�IDPLOLHV��7KH�M\DQJGX��D�ODUJH�XUQ�IRU�VWRULQJ�EDUOH\�EHHU��FKDQJ��
ZDV���JHQHUDWLRQV�ROG�LQ�RQH�IDPLO\�LQ�5LPERQ���7KH�FKDWHK��D�ZRRGHQ�LPSOHPHQW�IRU�EUHDNLQJ�XS�WHD�EORFNV��ZDV�DURXQG���JHQHUDWLRQV�ROG���
0DQ\�ODUJH�SRWV��IRUPHUO\�XVHG�WR�GHFRUDWH�WKH�KRPH���&KDUFRDO�EUD]LHUV��ORFDWHG�LQ�WKH�WDEOHV�LQ�WKH�OLYLQJ�URRP�DUH�XVHG�IRU�KHDWLQJ�WHD�DQG�
FRRNLQJ��WKH\�KHOS�WR�PDNH�WKH�NLWFKHQ�OLYLQJ�URRP�D�FRPIRUWDEOH�SODFH�LQ�WKH�ZLQWHU�
7KH�PDLQ�FRRNLQJ�DQG�ZDUPLQJ�WRRO�LQ�WKH�7LEHWDQ�KRPH�KDV�FKDQJHG�RYHU�WKH�\HDUV��KRZHYHU��WKH�WUDGLWLRQDO�VRXUFH�RI�KHDW�DQG�ZDUPWK�LQ�WKH�
7LEHWDQ�IDUPKRXVH�ZDV�WKH�RSHQ�KHDUWK���5HFHQWO\��KRZHYHU��&KLQHVH�PDGH�VWRYHV�KDYH�EHJXQ�WR�EH�D�FRPPRQ�VLJKW�LQ�PDQ\�KRPHV���7KH�QHZ�
VWRYH�UHGXFHV�WKH�VPRNH�UHOHDVHG�LQWR�WKH�KRXVH��PDNLQJ�WKH�OLYLQJ�URRP�KHDOWKLHU�DQG�PRUH�FRPIRUWDEOH��EXW�VRPH�IDPLOLHV�DUJXH�WKDW�WKH�IRRG�
FRRNHG�RQ�WKH�QHZ�VWRYH�GRHV�QRW�WDVWH�DV�JRRG�DQG�LV�KDUGHU�WR�FRRN���
7KH�7LEHWDQ�IDUPKRXVH�LV�D�YHU\�VSHFLILF�DQG�DQFLHQW�GHVLJQ���%HIRUH�URDGV�ZHUH�FRPPRQ�LQ�7LEHW��ORJV�XVHG�LQ�FRQVWUXFWLRQ�ZHUH�GUDJJHG�E\�KDQG�
WKURXJK�WKH�ZRRGV���+RXVHV�ZHUH�EXLOW�RI�VWRQH�DQG�UDPPHG�HDUWK�LQ����WR����GD\V���0RVW�RI�WKH�SHRSOH�LQ�WKH�DUHD�FRPH�WRJHWKHU�WR�ILQLVK�WKH�
EDVLF�VWUXFWXUH�IDVW��VR�WKDW�WKH�IDPLO\�FDQ�EHJLQ�WR�OLYH�LQ�LW�DV�VRRQ�DV�SRVVLEOH���7KH�LQVLGH��KRZHYHU��LV�ILQLVKHG�VORZO\��DQG�DV�WKH�IDPLO\�EHFRPHV�
PRUH�SURVSHURXV�WKH�LQVLGH�RI�WKH�KRXVH�LV�GHFRUDWHG�DQG�IXUQLVKHG���
7KH�ORFDWLRQ�DQG�GHFRUDWLRQ�RI�WKH�KRXVH�KDV�JUHDW�UHOLJLRXV�VLJQLILFDQFH�LQ�7LEHWDQ�FXOWXUH���7KH�GHFRUDWLRQV�RQ�WKH�ZDOOV�RI�WKH�IDUPKRXVH�DUH�
%XGGKLVW�GHVLJQV�KDQG�SDLQWHG�E\�D�ORFDO�7DQJND�DUWLVW���7KH�KRXVH�ORFDWLRQ�LV�DOVR�YHU\�LPSRUWDQW���7KH�IRXQGDWLRQ�LV�DOZD\V�ORFDWHG�RQ�VROLG�
JURXQG��7UDGLWLRQDOO\�WKH�IURQW�GRRU�LV�ORFDWHG�RQ�WKH�VRXWK�VLGH�RI�WKH�KRXVH�DQG�WKH�WRLOHW�RQ�WKH�HDVW�VLGH�LI�SRVVLEOH���7KH�VWRYH�LV�DOVR�ORFDWHG�RQ�
WKH�VRXWK�VLGH��DQG�RWKHU�REMHFWV��VXFK�DV�WKH�KDQG�JULQGHU�IRU�JUDLQ�DQG�WKH�ZRRG�IRU�ZLQWHU�DUH�DOVR�LQ�VSHFLILF��WUDGLWLRQDO��ORFDWLRQV���
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ĮĞĺäĸǝńäķńīäĨŎæ�
��ěļİäȜńäɞńäĮψŮŎİľäĸĩńä;H?9�7D:;HIEDĮĞĺäĸǝńäĻŌěľäǳńěäȬľäīľäǜņĮäĬäĹńīæ�ĮŎĩäĺńěľäȚńäțńİäĲĝäĻäİĲŎīäīľäĮļĩäīæ�ĮķĸäğľäĩĝäĸǥŌĻäĮĸńä˔ŎĩäɞĩäęņīäĻäĩŎīäψŦńĝä
ğŌīäĬŎäĹŎĩäĬäĺŌĩæ��ȜĝäħŎäīńäīľäğĝäěľŎěäɞĩäȚńä˔ŎĩäɞĩäğŌäĺńěľäļńěäĹńīäĻæ�ĺľäĬĸńäțńİäĲĝäĶńěäħņæ�˔ŎĩäɞĩäĸĩńäİńäĺĮľäυŢĺäĮęŎĻäĮĸńäĻŎäɃņľäĹŎĩæ�ĚŌĩäĨŌäīńäĮŎĩäĠäʧņĝäȬŌĩä
Țńä˔ŎĩäɞĩäĞńěäĹńīäĬäĩĝäæ� İńäĺĮľäěľņİäĻäĮęŎĻäȭŎĝäķŌĺæ� ψŢŎīäğĩäȚńäļńĝäķŎäİĝäĬŎäĩäυŬäĚĝäĮĸńäİĳŌľäɃīäĩņäɞĩäĞńĝäæ� İǜŎīäĚĝäĩņäĮĶěäĬĸńäļńĝäěļŎĝäěńľäĠäĩĝäķäİäěĹŎľä
ɢŎĺäȬľäğŎěäĬäĩĝäĩěņľäĩņľäǝŎĩäĸĩŎīäĬĸńäīņľäĬäĹŎĩæ� ĮŎĩäĚņĻäȜńäķäİäěĹŎľäψŞŎĻäĩĝäĚĝäĬĸńäīĝäěńäĞäĻěäĻæ� ĻŎäɃņľäȚńäĸǜŎľäĩĝäĮ˓ņīäīľäĸĭŌĻäĶńĝäĸȜņĺäυŮŎěäİĝäĬŎäȬņĝäĹŎĩä
ĬäĺŌĩæ� ψŢŎīäğĩäĮŎĩäȚńäĸǥŎěäțńİäĩņäǮŎĻäɃņīäȜńäěĹŎäψŞŎĻäĩĝäǝŎĩäǮņĝäěńä̿ńěäĨĮäɞŎĩäīĸĝäæ� ĩäυŬäɃĻäĚĮäȚńäĨŎīäȹŌĩäȬľäĬĸńäυţěľäĨĮäĮęŎĻäĮäĺŌĩæ� υţěľäĨĮäěľĺäĮäĸĩńľæ� ĩņä
ψŵņěäȫńĺäĸĮņĩäĞńĝäİǜŎīäĚĝäěńäěıĝäȈäĩĝäĸĲŎäĮĺäļńäħņäĸĲİäĬŎäĸĩņě�ĸŎīäȚĝäæ�İńäĚäļľäȚńäĮľİäĲņĻäĻæ�ĨĮäęäĸĩńľäěĹŎľäɢŎĺäȬľäĮĸńäķäİäψŢŎīäğĩäĻľäǥŎäĮäİŌĩäĬĺäĮļĩæ����
ĸǥŎěäĬäĲŎäīİäɃņīäțĩäğŎľäυŮīäĬĸńäĚĝäĬäτŦńĝäĮĺäĸĩņě�ěĶņĝäĻİäİäĻľäĮĸńäψŢŎīäĩņæ�İńä˃İľäȚńäĻěäķņĝäĻäĮʹŌīäīľäͻņİäļńĝäǝņĩäĩŌäĸǜŎäĻİäȬŌĩäĬäĺŌĩæ�ĮŎĩäȚńäĚĝäĬäľäĩĝäʧŎĸńä
ǜņĮäĞńĝäæ� � ĹņĻäľŎäľŎäīľäĺŎěľäȬŌĩäĩņäĸŎĝľäļńĝäĸĳņěľäǱņīäȜńäĩņľäĲŎĩäĠŌäĨņĝäĩņäěħŎĝäĮäĺŌĩæ� īĝäěńäİĳŌľäĮķŎäȬŌĩäĬĸńäĻľäęäĿäĞĝäĩĻæ� ˓ŎĮľäĸȬŎĺäυŮīäĬĸńäțńİäĲĝäĶńěäĹńīä
ĹĝäīĝäěńäİĳŌľäɃīäĩĝä�țńİäğľäĺńİäȜńľäĸĨņĝäĲĝäĩņäěħŎĝäĮäĺŌĩæ�ĮŎĩäĚņĻäĩņæ�İĚĺäľäĸĩŌİľäĬäĩĝäİĳŌľäɃīäĻäğŎľäĻņěľäȚńäĩŎīäψŦńĝäěĻäğŌīäĶńěäυŮīäħŌæ�ȜĝäĝŎľäĻäĨĝä
ěäĸǥńäĮäĩĝäǮŎĻäɃņīäȜńäͭĝäěĶńĸńäĨŎě� � � ψŠŎäğŌīäυƄŎäİĲİľäĩĝäɞŎĩäĚĝäīņĮäĝŎľäľņäĮķŎäĮäĩĝäæ� ĨĮäęäĚĝäĬĸńäυƄŎäİĲİľäĩĝäĻěäĮķŎľä˔ŎĩäɞĩäĩĝäĸĮņĩäļńĝäľŎěľäǮŎĻäɃņīäȜńä
ěīľäľņäĸĠŎěäĬäĺŌĩæ
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ĝŎäȇŎĩæ
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ĝäĲŎľäȬņĝäĬĺäȹŌäĩĝŎľäĞńäυŬĺäĮŌĩäɞŎĩäȬŌĩäĬäĻäψƀŎĮäɢŎĝäȬľæ�
ĝäĲŎľäľäĩŌĸńäİńäĲŎäĻäǝńäĮäĸǝńäĮäĩĝäȬńľäĬäĲŎäĩĝäȫńĺäĸǜŎäīľäĨŎĮäĬĸńäļŌľäȬäĲŎäȫŎěľäěĞńěäħņäĮψŮņľæ
ĝäĲŎľäȹŌäĩĝŎľäİĝäĬŎĸńäψŞŎĺäĻäψƀŎĮäɢŎĝäȬľäȚĝäæ��ĝäĲŎĸńäĻİäǛńĩäİĚīäȬńľäĬäĹńīäĬľäĝäĲŎľäěıŎäĮŎäķäğŎěäĬĸńäĩĝäĬŎäİĲĺäĞīäȜńäȹŌäĩĝŎľäĻäψƀŎĮäɢŎĝäȬľäĬäĹńīæ�
ĝäĲŎľäİäĸŎĝľäĬĺäİńäĲŎľäļŌľäĺńěäĩŌäĩěäĝäĲŎľäĻäĸĲŎäĮäīĝäɃäĮȹŌĩäĩņäĮħĝäĮäĩĝäæ��ȹŌäĩĝŎľäİńäĸǝäĮäİĝäıİäĹńäěŌĸńä˓ŌĝäĩņäĸǥńäĨņĮäīäĮľİæ
ĝäĲŎäĩäĩņĝäĻŎäīäʛīäĬĸńäİńäĲŎĺäψŵīäĸĨņäĺņäĸǜŎäĮäĩĝäψűņľäȚńäİäĮĞŎľäɃņäğäĹńīäĬĸńäȹŌäĩĝŎľäĩȬŌäĶńĮäȬľäĬäľŎěľäȫŎěľäěĞńěäħņäĮψŮņľæ

:H�VWXGLHG�WKH�XVH�RI�SODQWV�LQ�&KXQJED��:H�JDWKHUHG�
RXU�LQIRUPDWLRQ�E\�LQWHUYLHZLQJ�ORFDO�DGXOWV�DQG�JRLQJ�RQ�ZDONV�
ZLWK�ORFDO�FKLOGUHQ��:H�OHDUQHG�DERXW�PDQ\�W\SHV�RI�SODQWV��
KRZHYHU��EHFDXVH�RXU�JXLGHV�LQ�WKH�¿HOG�ZHUH�\RXQJ��WKHLU�ODUJHVW�
UHDOP�RI�NQRZOHGJH�ZDV�FRPSRVHG�RI�HGLEOH�IUXLW�SODQWV��7KXV��
ZH�PRVWO\�IRFXVHG�RQ�SODQWV�WKDW�FDQ�EH�FRQVXPHG�DQG�WKRVH�ZLWK�
ZKLFK�\RX�FDQ�SOD\��:H�KRSH�WKDW�LQ�WKH�IXWXUH�RWKHU�SHRSOH�ZLOO�
EH�DEOH�WR�H[SDQG�RQ�RXU�ZRUN�DQG�DGG�PRUH�SODQWV�WR�RXU�ERRN��
:H�KDYH�DOVR�LQFOXGHG�DQ�DQDO\VLV�RI�RXU�LQWHUYLHZV�ZLWK�ROGHU�
SHRSOH�ZKR�GLVFXVVHG�PHGLFLQDO�SODQWV�DQG�LQFHQVH��%\�WDONLQJ�
WR�YDULRXV�ORFDO�SHRSOH�VXFK�DV�WKH�EDUHIRRW�GRFWRU��ZH�IRXQG�
WKDW�PXFK�RI�WKH�NQRZOHGJH�SDVVHG�GRZQ�WR�RWKHU�JHQHUDWLRQV�
LV�EHLQJ�ORVW�DQG�WKH�QDPHV�DQG�XVHV�RI�YDULRXV�SODQWV�DUH�EHLQJ�
IRUJRWWHQ��%\�FUHDWLQJ�D�ZULWWHQ�GRFXPHQW�LQ�WKUHH�ODQJXDJHV��ZH�
KRSH�WR�SUHVHUYH�WKH�ORFDO�NQRZOHGJH�DQG�KHOS�NLGV�OHDUQ�(QJOLVK��
&KLQHVH��DQG�7LEHWDQ�

៥Ӏ৯റњ㾷ࠄњ䆌᳝݇Ѣỡ⠽ⱘⶹ䆚Ǆ៥Ӏ䗮䖛䞛
䆓ᔧഄሙ⇥ˈᔧഄⱘᄽᄤӀϔ䍋䖰䎇ᴹ㦋পֵᙃǄ
៥Ӏњ㾷ࠄ䆌⾡㉏ⱘỡ⠽˗✊㗠ˈ⬅Ѣ៥ӀⱘᇐᰃϾ
ᄽᄤˈ៥Ӏ᠔њ㾷ࠄⱘᰃৃ亳⫼ⱘ᳝䍷ⱘỡ⠽Ǆ៥
ӀᏠᳯᴹˈ᳝ⱘҎৃҹᢧሩ៥Ӏⱘкˈᑊܹࡴ
ỡ⠽Ǆ
ৠᯊˈ៥Ӏ䞛䆓њᔧഄⱘ䭓㗙ˈ䆶䯂њҪӀ㥃⫼ỡ⠽❣
佭Ǆ䖭ѯ䞛䆓гᬊᔩᴀкЁǄ
䗮䖛ᔧഄሙ⇥ⱘѸ䇜ˈ՟བ䌸㛮ए⫳ˈ៥Ӏথ⦄䆌ỡ
⠽ⱘৡᄫ⫼䗨ϔҷҷⱘӴᡓЁˈ䗤⏤㹿ҎӀ䘫ᖬˈ⏤
⏤⌕༅Ǆ
៥ӀᏠᳯ䗮䖛䖭ᴀ⬅㣅ˈЁˈ㮣ϝ⾡䇁㿔㒘៤ⱘкˈᴹֱ
ᄬ៥Ӏ᠔њ㾷ࠄⱘⶹ䆚ˈҹ֓ৢҎᶹ䯙Ǆ

��



ŀäİäīŌäİŌäīńæ
$PDQLQL

䰓᳐ሐሐ˄䷇䆥˅

ŀäİäīŌäİŌäīńäψŵīä̿źĸńäĺńěľäļńěäĹńīæ�ĸĩńäĻäěĶņĝäʹäěĞńěäĻľäİŌĩäĞńĝäĩȬńĮľäǜņäĮĶńäĹńīæ�ĺńĝäĲĩäͭńĩäÿäıİäĹŎĩäĻäİĩŎěäψŢŎäĩİĺäȜńäİŌäħŎěäͻņİäĬŎäȹŌľæ�ĻŎäİäĿäĞĝäψŦńäİŎäĹńīäĻä
ĨŎěäħņäψűņäěķņěľäȹŌľäĹŎĩæ�ĩŌäīńäȬņĝäĬäĻņĝäĬĸńäğņäĮŎäĩĝäͭńĩäúùäıİäĩĝäæ�ĻİäĩĝäĮĺäĮĺäĨěäͭńĩäûäıİäĩņäĹŎĩæ�ĻŎäİäěıĝäļŎěäľŎěľäȚńäĲĮäħņäĮęŎĻäğŎěäĻäĻŎäİäĸĠńĮäīäǥŎäĮä
İĝĺäİŎäĹŎĩäȚĝäĻŎäİäķäİńäĺņĝäæ

䰓᳐ሐሐ˄䷇䆥˅� ᰃϔ⾡㤝㥃˖㑺���㉇催˗㣢Ⳉゟˈᮍᔶ˗݊㣢Ϟ䭓᳝㋿㡆䫹ᔶ㢅ᴉˈৃ㹿ਂˈ݊ੇ⫬⫰˗ᄤ䕃
㗠↯ˈϡৃ亳⫼ˈৃ⫼㒌令ᏒǄ⫳䭓Ѣ৯റഄऎ䎱⊇⌕��㉇ˈ⾏䘧䏃ϸ㉇䖰ⱘഄᮍǄ

$PDQLPL�LV�DQ�KHUE���7KLV�VLQJOH�VWDON�SODQW�KDV�D�VTXDUH�VKDSHG�VWHP��,W�LV�DERXW����PHWHUV�WDOO�DQG�KDV�SXUSOH�FRQH�VKDSHG�IORZHUV�WKDW�JURZ�XS�
WKH�ZKROH�VWDON��7KH�OHDYHV�DUH�VRIW�DQG�KDLU\��,W�JURZV�LQ�&KXQJED�9DOOH\�WHQ�PHWHUV�IURP�WKH�ULYHU�DQG�WZR�PHWHUV�IURP�WKH�URDG��7KH�OHDYHV�FDQ�
EH�XVHG�DV�WRLOHW�SDSHU�DQG�DV�WLVVXHV��7KH�IORZHUV�FDQ�EH�VXFNHG�RQ�IRU�D�VZHHW�IODYRU��EXW�WKH�OHDYHV�DUH�LQHGLEOH�

��



ġņĝäİæ
7XUQLS

㧱र

ġņĝäİäīńä̿źäψŵīäȜńäĺńěľäļńěäĹńīæ�ĺńĝäĲĩäĻäͭńĩäȫŌĩäęäıİäĹŎĩäĻæ�ěĶņĝäʹäǧäİŎĸńäĨŎěäħņäψŢŎäİĩŎěäěńäĻŎäİäğŌīäĬŎäȹŌľäĹŎĩæ�ǝĝäĨĩäȚńäľäĸŎěäīľäͻņİäĩȬńĮľäȚńä̿äĮäȹŌľäĻæ�ĩŌĸńä
ĩĮņľäľņä̿äĮäǧäİŎäȸĝäĮäĶńěäȹŌľäĹŎĩæ�ĩŌäīńäȬņĝäĬäĻņĝäĬĸńäĶńĝäψŦŎİľäĬŎĺäĸĩŌĮľäĬäĹńīæ�ĝäĲŎĸńäİĨŎĝäĬĸńäĶńĝäĩŌäğņĝäĮŎäĩĝäĮĺäĨěäͭńĩäþäıİäīäĹŎĩæ�˓ŎīäψŮņĩäĩņľä̿äĮäěľŎīäĬŎä
ķľäľņäɞŎĩäğŎěäĻäǥŎäĮäĮěäĻŌĮäĩĝäĸǝäĮĺäĮļĩæ�ĮäΥƀĝäĹĝäĸĩńäķäɃņĺäĩěĸäĬŎäĹŎĩæ
7XUQLS�LV�DQ�KHUE��,W�LV�DSSUR[LPDWHO\�KDOI�D�PHWHU�WDOO�DQG�KDV�ODUJH��JUHHQ�OHDYHV�ZLWK�WKLQ�VWHPV��'LUHFWO\�XQGHUJURXQG�JURZV�D�ODUJH��RYDO�EXOE�
ZLWK�D�WKLQ�VLQJOH�URRW�SURWUXGLQJ�IURP�WKH�PLGGOH��,W�LV�FXOWLYDWHG�LQ�WKH�IODW�ILHOGV�RI�&KXQJED�9DOOH\��7KH�ILHOGV�ZH�IRXQG�ZHUH�ILYH�PHWHUV�IURP�
WKH�ULYHU��2QFH�KDUYHVWHG��LW�LV�HDWHQ�UDZ�DIWHU�SHHOLQJ�WKH�EXOE��,W�LV�VDLG�WR�WDVWH�OLNH�EUHDG��&RZV�HDW�LW�DV�ZHOO�

㧱रᰃϔ⾡㤝㥃˖㑺ञ㉇催˗㒚㣢ˈ݊Ϟ⍼᳝䕗ⱘ㓓㡆ᄤ˗䭓᳝ἁᔶ㙹ḍ䚼ˈЁ䯈ߌ䍋ˈ࠹Ⲃৢৃ
亳⫼ˈੇབ䴶ࣙˈৃⳈ但ୖཊ⠯Ǆ↨䕗ᑓ⊯⾡ỡѢ৯റഄऎˈ៥Ӏ䎱⾏⊇⌕�㉇䖰໘থ⦄䖭⾡ỡ⠽Ǆ

��



īľæ
%DUOH\

䴦⿲

īľäīńäĸǥņäĺńěľäļńěäĹńīæ�ĩŌäīńä̿źäĹńäĺńěľäļńěäĩŌæ�ěĶņĝäʹäĺńĝäĻäĶńĝäǮĮäĬĸńäĻŎäİäĹŎĩäĞńĝä̿ŌäİŎäĺņäĸǥņäȹŌľäĬäĺŌĩæ�īľäīńäȬņĝäĬäĻņĝäĮĸńäīĝäĩņäğņäĩĝäͭńĩäþäĹńäĮĺäĨěäȚńäĨĝä
ψŦŎİľäĬŎĺäĮħĮľäĹŎĩæ�īľäȚńäğĝäĮķŎäĮäĩĝä̇Ŏľäīľä̿İäĬäĮķŎäĮäĺŌĩæ

%DUOH\�LV�D�JUDLQ��,W�LV�D�PHPEHU�RI�WKH�JUDVV�IDPLO\��7KLV�RQH�PHWHU�WDOO�VWDON�KDV�ORQJ��WKLQ�OHDYHV�DQG�D�IHDWKHU\�JUDLQ�JURZLQJ�DW�WKH�WRS��,W�LV�
FXOWLYDWHG�LQ�IODW�ILHOGV�LQ�&KXQJED�9DOOH\�ILYH�PHWHUV�IURP�WKH�ULYHU��2QFH�KDUYHVWHG��LW�LV�XVHG�WR�PDNH�EHHU�DQG�JURXQG�XS�DQG�URDVWHG�WR�PDNH�
]DPED�

䴦⿲ᰃϔ⾡䈋⠽ˈᰃ㤝ᴀỡ⠽ỡ⠽ⱘϔਬ˖㣢催�㉇Ꮊে˗݊㒚䭓˗㖑⢊䴦⿲㉦⫳䭓Ѣ݊乊䚼˗䴦⿲Єᬊৢৃࠊ៤
䴦⿲䜦ˈᑆ➹ǃ⚬⛭ㄝ䖛ৢࠊ៤㊠㉥Ǆ䗮ᐌ⫳䭓Ѣഛᡞഄऎ⾏⊇⌕Ѩ㉇ⱘഄᮍǄ

��



ĚĻæ
.OD

⦖˄䷇䆥˅

ĚĻäīńäψŮŎĝäĨņĝäļńĝäĺńěľäĹńīæ�ĩŌĸńäĺńĝäĲĩäīńäͭńĩäěġńľäĩĝäȫŌĩäęäĩĝäæ�ĻŎäİäğņĝäğņĝäİĝäĬŎäĹŎĩäĬĸńäĹĻäěäǧäĮņäĹŎĩæ�ĩŌäĻäİĩŎěäĩİĺäĶńĝäğņĝäĮĸńäļńĝäĸǥľäĹŎĩæ�ĩŌäīńäȬņĝäĬä
ĻņĝäĮĸńäĻİäĸǜİäĩĝäæ�ğņäĮŎäĩĝäͭńĩäúùäıİäȜńäĲĩäīäĹŎĩæ�ļńĝäĸǥľäĩŌäķŎľäğŎě

.OD�LV�D�VKUXE��,W�LV�WZR�DQG�D�KDOI�PHWHUV�WDOO�DQG�KDV�WKLQ�EUDQFKHV�ZLWK�PDQ\�OLWWOH�OHDYHV��,W�KDV�VPDOO��UHG�EHUULHV��,W�FDQ�EH�IRXQG�LQ�&KXQJED�
9DOOH\�DORQJ�WKH�URDGVLGH�WHQ�PHWHUV�IURP�WKH�ULYHU��7KH�EHUULHV�FDQ�EH�HDWHQ�

⦖�䷇䆥�ᰃϔ⾡☠˖催���㉇˗ᵱᑆ䕗㒚˗ᄤ㒚ᆚ˗ᵰᅲЎ㑶㡆ᇣṙᄤˈৃ亳⫼Ǆ䗮ᐌ⫳䭓Ѣ৯റഄऎ⊓䘧䏃䎱
⾏⊇⌕��㉇䖰ⱘഄᮍǄ

��



ħäĚŎæ
'DNKR

䖒㹻˄䷇䆥˅

ħäĚŎäīńä̿źäψŵīäĺńěľäļńěäĹńīæ�ĺńĝäĲĩäĻäͭńĩäȫŌĩäęäıİäĹŎĩäĻä̿ŌäİŎĺäψŠŎĺäĩȬńĮľäĩĝäĸȬĺäěļńľäĞīäȜńäļńĝäĸǥľäĩİĺäĬŎäĲŎİäĮņäĹŎĩæ��ʹńĝäĮĺäľŎěäĻŌäĩȬńĮľľäĞīäȜńäĻŎäİä
ĸĨĺäĸĨŎĺäİĝäĬŎäĹŎĩæ�ɃņīäĬĺäĸȬĺäěļńľäȚńäļńĝäĸǥľäĩŌäěĩŎĝäĻäĮψŞņäīľäĬěľäīĩäĮĞŎľäğŎě

'DNKR�LV�D�VPDOO�KHUE�DERXW�KDOI�D�PHWHU�WDOO�ZLWK�FLUFXODU�FOXVWHUV�RI�VPDOO�VRIW��WUDQVOXFHQW�UHG�EHUULHV�IRXQG�DW�WKH�WRS�RI�WKH�SODQW���7KH�OHDYHV�
DUH�VWDJJHUHG�DW�WKH�EDVH�RI�WKH�SODQW�DQG�KDYH�VDZ�OLNH�HGJHV��,W�LV�PRVW�FRPPRQO\�XVHG�WR�WUHDW�VNLQ�GLVHDVHV�E\�FUXVKLQJ�WKH�EHUULHV�DQG�UXEELQJ�
WKHP�EHUULHV�RQ�\RXU�VNLQ�

䖒㹻˄䷇䆥˅ᰃϔ⾡㤝㥃˖催㑺ञ㉇˗� ݊Ѹঝˈ᳝䬃啓䖍㓬˗ᵰᅲ⫳䭓Ѣ݊乊䚼ˈᇣ㗠㉬⿴ˈৃ⍖䴶䚼ˈҹ⊏⭫
Ⲃ㙸⮒⮙Ǆ

��



ķńäǛŎīäěĹŌĺäİæ
6LFKXDQ�3HSSHU

㢅Ủ

7KH�6LFKXDQ�3HSSHU�LV�DQ�DSSUR[LPDWHO\���PHWHUV�WDOO�DQG���PHWHU�ZLGH�VKUXE��:H�IRXQG�WKLV�VSHFLPHQ�DERXW����PHWHUV�IURP�WKH�ULYHU�DQG���PHWHUV�
IURP�WKH�URDG��2Q�WKH�ZRRG\�EUDQFKHV�WKHUH�DUH�VPDOO�VKDUS�WKRUQV��VPDOO�JUHHQ�OHDYHV��DQG�VPDOO�SLQN�EHUULHV�WKDW�JURZ�LQ�FOXPSV�RI�WZR�WR�IRXU��
,W�LV�PRVW�FRPPRQO\�XVHG�DV�D�VSLFH��EXW�LW�DOVR�KDV�QXPELQJ�SURSHUWLHV��WKHUHIRUH��LW�LV�DOVR�XVHG�IRU�FXULQJ�WRRWKDFKHV��7KH�EHUULHV�DUH�QRUPDOO\�
SLFNHG�DQG�GULHG�IRU�XVH��EXW�DUH�VRPHWLPHV�JURXQG�

ěĹŌĺäİäīńäĺńĝäĲĩäĻäĭĻäğŌĺäͭńĩäěġńľäıİäĩĝäĶŌĝäĻäͭńĩäěĞńěäıİäĹŎĩäĬĸńäļńĝäĨņĝäĺńěľäļńěäĹńīæ�ğņäĮŎäĩĝäͭńĩäúùäıİäȜńäĮĺäĨěäĩĝäæ�ĻİäĩĝäͭńĩäěġńľäıİäĩņäȹŌľäĹŎĩæ�
ĹĻäěĸńä˓ŌĝäĩņäĲŌĺäİäğņĝäğņĝäĩĝäυťĝäİĩŎěäěńäĻŎäİäĹŎĩäĻæ�İĩŎěäĩİĺäīěäěńäļńĝäĸǥľäĲŎİäĮņäěġńľäīľäĮĶńäĺŌäĹŎĩæ�ěıŎäĮŎäǥŎä̋ľäľņäɞŎĩäĬäĩĝäȈńĩäĬĸńäīņľäĬäĹŎĩäĬľäľŎäīäĮä
ľŎěľäĻäĹĝäĭīäĬäĺŌĩæ�ļńĝäĸǥľäĸĩńäĩěäɃņīäĬĺäĸĨņľäīľäġńäİĺäψŞİäĬäĩĝäĹĝäīäȫŌäİĺäĸĨěäĬäĺŌĩæ

㢅Ủᰃϔ⾡☠˖催㑺ϸ㉇ˈᆑϔ㉇˗݊ᷥᵱϞ䭓᳝Ⲃࠎ˗݊ᇣ㗠㓓˗ᵰᅲЎ㉝㑶㡆ˈ���ϾЎϔ㒘ˈϯ⫳˗ᵰᅲᑆ
➹ǃ᳝ᯊ⺒ৢˈৃЎ䇗ੇ᭭ˈᗻੇ䕯咏ˈৃ⊏⭫⠭⮯Ǆ៥Ӏ৯റഄऎ䎱⾏⊇⌕��㉇䖰ˈ䎱䘧䏃�㉇䖰ⱘഄᮍথ⦄
䆹ỡ᷾Ǆ

��



ķŌäİŎäĿŌäİæ
=HPRKLQD

≭ᵰ

ķŌäİŎäĿŌäİäīńäĸǛńäļńĝäĺńěľäļńěäĹńīäĻæ�ĩĝäĬŎäļńĝäĸǥľäĩİĺäĬŎäĹńīäĻäψŵńīäĬĸńäĩņľäľņäİĩŎěäĩİĺäψŵņěäħņäĸȜņĺäĮäĺŌĩæ�ķŌäİŎäĿŌäİäĻäİĩŎěäυťĝäĶńĝäğņĝäĻä̿Ōä˔ŎäĮĸńäĻŎäİäĹŎĩæ�ěęŎĻä
ɞŎĩäěıŎäĮŎäīńäļńľäĸǥľäĶńİäĬŎäĩŌäķľäľņäķäĮäĩŌĸŎææ

=HPRKLPD�LV�D�ZRRG\�YLQH�ZLWK�VPDOO�UHG�EHUULHV�WKDW�WXUQ�SXUSOH�ZKHQ�ULSH��7KH�]HPRKLPD�DOVR�KDV�VPDOO��JUHHQ�OHDYHV�ZLWK�SRLQWHG�WLSV��7KH�
PDLQ�XVH�RI�WKLV�SODQW�LV�WR�HDW�WKH�WDVW\�EHUULHV�

≭ᵰᰃϔ⾡㮸㫧ỡ⠽˖݊ᇣ㗠乊ッᇪ㒚˗⫳᳝ᇣⱘ㑶㡆ᵰᅲˈ៤❳ৢЎ㋿㡆ˈৃ亳⫼Ǆ

��



ęņīäľŌæ
*HQVL

ᶌᴲ

*HQVL�LV�D�WUHH�WKDW�LV�URXJKO\�WKUHH�PHWHUV�WDOO�DQG�EHDUV�IUXLW��,QLWLDOO\�JUHHQ��WKHVH�IUXLWV�WXUQ�UHG�DV�WKH\�ULSHQ�LQ�WKH�IDOO��DQG�EHFRPH�HGLEOH��
*HQVL·V�OHDYHV�DUH�WKUHH�ILQJHUHG�DQG�VKDSHG�OLNH�KDQGV��*HQVL�JURZV�URXJKO\�ILYH�PHWHUV�IURP�WKH�ULYHU�LQ�&KXQJED�9DOOH\�

ęņīäľŌäīńäψŮŎĝäĮŎäĶńěäĹńīäĻäĺńĝäĲĩäĻäĭĻäğŌĺäͭńĩäüäıİäĹŎĩäĻäļńĝäĸǥľäĹŎĩæ�ĩĝäĬŎäļńĝäĸǥľäİĩŎěäυťĝäĚņäĹńīäĻä˓ŎīäęäψŵńīäĩņľäľņäİĩŎěäĩİĺäĬŎĺäĸȜņĺäĻäĚäķľäľņäɞŎĩä
ğŎě�ĸĩńĸńäĻŎäİäĻä̿ŌäİŎäěľņİäĹŎĩäĻäěķņěľäĩȬńĮľäĻěäĬäĩĝäĸǝæ�ψŮŎĝäĮŎäĸĩńäĭĻäğŌĺäȬņĝäĬäĻņĝäĮĸńäğņäĮŎäĩĝäͭńĩäþäĹńäĮĺäĨěäħņäȹŌľäĹŎĩæ��

ᶌᴲᰃϔ⾡ᷥ˖㑺ϝ㉇催˗᳝݊ϝϾᇪˈᔶབᥠ˗ᵰᅲЎ㓓㡆ˈ⾟៤❳ৢЎ㑶㡆ˈৃ亳⫼Ǆ⫳䭓Ѣ৯റഄ
ऎ䎱⊇⌕�㉇䖰໘Ǆ

��



ĻŎäİæ
/RPD

㩠⥯˄䷇䆥˅

ĻŎäİäīńäļńĝäψŮŎĝäĺńěľäļńěäĹńīäĻäĺńĝäĲĩäĻäͭńĩäěġńľäĩĝäȫŌĩäęäıİäĹŎĩæ�ĹĻäěäĻäİġŌīäğäυŮīäĶńĝäĩŌĸńä˓ŌĝäĩņäĻŎäİäǮĮäİŎäĹŎĩæ�ļńĝäĸĩńäĩěäȬņĝäĬäĻņĝäĬĸńäğņäĮŎäĸǜİäĝŎěľäľņä
ĲŎİäĮņäĲŎİäĮņĺäȹŌľäĹŎĩæ�ĹĻäěĸńä˓ŌĝäěńäĻŎäİäĮħŎěľäīľäľŌĻäĮŎäĮķŎäĮäĺŌĩæ�ĻľäęäĸĩńäěıŎäĮŎäȹŌľäĬľäǳņĮäĬäĹńīäİŎĩæ�ĩŌĝäψŞĮľäĻěä̿ĻäĸĩńäļŌľäİĚīäĠŌäġņĝäĩņäĸǜŎäĮĶńīäĹŎĩæ

/RPD�LV�DQ�HLJKW�IRRW�WDOO�WUHH��,W�KDV�VWURQJ��IOH[LEOH�EUDQFKHV�ZLWK�ORQJ��WKLQ�OHDYHV��,W�JURZV�LQ�EXQFKHV�DORQJ�WKH�ULYHU�LQ�&KXQJED�9DOOH\��7KH�
EUDQFKHV�DUH�VWULSSHG�RI�OHDYHV�DQG�ZRYHQ�WRJHWKHU�WR�PDNH�EDVNHWV��7KLV�LV�SULPDULO\�GRQH�E\�PHQ��KRZHYHU��WKH�SUDFWLFH�LV�EHFRPLQJ�DQWLTXDWHG

㩠⥯˄䷇䆥˅ᰃϔ⾡ᷥ˖催㑺�㣅ሎ˗݊㒚䭓˗䭓᳝ᔎ䶻ⱘᷥᵱˈৃ⫼Ѣ㓪㒛ˈ䗮ᐌ⬅⬋ᗻᅠ៤ˈԚ䖭乍ᡔ㡎ℷ䗤

⏤⌕ӴǄ䗮ᐌϯ⫳Ѣ৯റഄऎⱘ⊇ኌǄ

��



Ěņĺäİĝäæ�
'DQGHOLRQV

㪆݀㣅

Ěņĺäİĝäīńä̿źäψŵīäĶńěäĹńīæ�ĺńĝäĲĩäĻäͭńĩäěĞńěäıİäĹŎĩäĬäĩĝäǧäĶńĝäĺńĝäĮĸńäěĶņĝäʹĸńäʹńĝäĮäĺņäĻŎäİäȹŌľäĹŎĩæ�ĸĩńäĻäİŌäħŎěäľŌĺäĮŎäĹŎĩäĻäĩŌäĩěäľäĮŎīäĲŎİäĮņĺäĸȜņĺäĮäĺŌĩæ�ľä
ĮŎīäĸĩńäĩěäěĶņĝäěńäĝŎľäľņäĩİäĬŎĺäĸȬĺäİŌĩäĬľä˓ŎīäĚäτƀņĝäěńľäĚņĺäĸǜŎäĮäĺŌĩæ�ȬņĝäĬĸńäȬńľäĬäĲŎľäľäĮŎīäĸĩńäĩěäĻäĭņäĮħĮľäīľä̿ŌĩäİŎä̿ŌäĮäĺŌĩæ�̿źäψŵīäĸĩńäȬņĝäĬäĻņĝäĮĸńäğņĸńä
ĨěäġŌäīäȹŌäĹŎĩæ
'DQGHOLRQV�DUH�ZKLWH�IORZHUV�ZLWK�FOXVWHUHG�VHHG�EDOOV�DW�WKH�WRS��7KHVH�VHHGV�DUH�YHU\�OLJKW�DQG�EDUHO\�DWWDFKHG�WR�WKH�VWHP��VR�WKH\�DUH�GLVSHUVHG�
E\�WKH�ZLQG��7KH��OHDYHV�JURZ�IURP�WKH�ERWWRP�RI�WKH�WDOO��WKLQ�VWHP��7KLV�SODQW�LV�XVXDOO\�IRXQG�LQ�ILHOGV�LQ�&KXQJED�9DOOH\�QH[W�WR�WKH�ULYHU��7KH�
SULPDU\�XVDJH�LV�UHFUHDWLRQDO��DV�NLGV�ORYH�WR�EORZ�WKH�VHHGV�RII�WKH�IORZHU�

㪆݀㣅ᰃϔ⾡㢅˖㣢㒚˗ᄤҢᑩ䚼㟇乊䚼⫳䭓ѢᵱᑆϞ˗⾡ᄤ⫳䭓Ѣ乊䚼ˈϢᵱᑆ䖲ϡ㋻ᆚˈᯧ䱣亢京䍄ˈҹℸӴ
⾡Ǆ䗮ᐌ⫳䭓Ѣ৯റഄऎⱘ⊇⬨Ǆ

��



�ĻŌĸńäĬäĚīäķŌæ
/HLEDNDQD]H

㢡㘇

ĻŌĸńäĬäĚīäķŌäīńäļńĝäĨņĝäĺńěľäļńěäĹńīæ�ĺńĝäĲĩäĻäͭńĩäěĞńěäĩĝäȫŌĩäęäıİäĹŎĩäĻäĶĝäĲĩäĻäͭńĩäěĞńěäıİäĹŎĩæ�ȬņĝäĬäĻņĝäĬĸńäğņäĮŎäĩĝäͭńĩäĮĶńäıİäȜńäĮĺäĨěäħņäȹŌľäĹŎĩæ�ĸĩńä
ĻäļńĝäĸǥľäĺńĻäĮņäυťĝäİĩŎä̿Ōä˃ŎīäĬŎäĞīäĹŎĩäĻä̿ŌĩäİŎä̿ŌäȬŌĩäĩņäĮęŎĻäĮäĺŌĩæ�ļńĝäĸǥľäİńĸńäĨŎěäħņäĸĭĝľäīäȜŎīäěŎľäĩĝäĩĮņäǱäľŎěľäľņäĸȬĺäĮäĺŌĩæ

/HLEDNDQ]H�LV�D�EXVK��)RXQG�LQ�&KXQJED�9DOOH\�IRXU�PHWHUV�IURP�WKH�ULYHU��WKLV�SODQW�SURGXFHV�VSLN\�JUHHQ�EDOOV�WKDW�VHUYH�UHFUHDWLRQ�SXUSRVHV��
:KHQ�WKURZQ�DW�SHRSOH��WKH�EDOOV�VWLFN�WR�FORWKLQJ�RU�KDLU�E\�PHDQV�RI�PLFURVFRSLF�KRRNV�RQ�WKH�HQGV�RI�WKH�VSLNHV��/HLEDNDQ]H�DUH�DSSUR[LPDWHO\�
����PHWHUV�WDOO�DQG���PHWHU�ZLGH�

㢡㘇ᰃϔ⾡☠˖㑺���㉇催ˈ�㉇ᆑ˗݊ᵰᅲЎ㓓㡆ˈ᳝㒚ᇣᇪ⢊䩽ᄤˈ⢊བᇣ⧗ˈৃخ␌៣ᎹˈҎᡩᦋˈৃ䩽
ᣖ㸷᳡༈থϞǄ៥Ӏ৯റഄऎ䎱⾏⊇⌕�㉇໘ᡒࠄњ䖭⾡ỡ⠽Ǆ

��



5İŌäħŎěæ
:LVKERQH�)ORZHU

ෛ

NNN�ĸĩńäĻäķņĺäĞīäȜńäİŌäħŎěäĚİäİĩŎěäȹŌľäĹŎĩäĻäİŌäħŎěäěńäİěŎäĨņĺäĩņäȫŎěľäĹŎĩæ�̿ŌĩäİŎä̿ŌäĩņľäİŌäħŎěäěġńľäİġİäĩņäİĨņĩäĬäĩĝäĩŌäīľäļŌĩäȚńľäĨŌīä̊ľæ�İŌäħŎěäĻäȹŎīäľŎĝäİŌĩä
ĬäĩŌĺäɃĻäĚäĨŎĮäĬäĹńīæ�İŌäħŎěäĸĩńäīńäȬņĝäĬäğņäĮŎĸńäġŌäĸǜİäĩņäȹŌľäĹŎĩæ�

:LVKERQH�IORZHU�LV�D�\HOORZ�DQG�EURZQ�VTXDUH�IORZHU�WKDW�JURZV�WRZDUGV�WKH�JURXQG�RQ�FOLPELQJ�YLQHV��)RU�HQWHUWDLQPHQW��WZR�IORZHUV�FDQ�EH�
KRRNHG�WRJHWKHU�DQG�WKHQ�SXOOHG�DSDUW��:KRHYHU�SXOOV�WKH�IORZHU�WKDW�GRHV�QRW�EUHDN�LV�WKH�ZLQQHU��,W�LV�IRXQG�LQ�&KXQJED�9DOOH\�DORQJ�WKH�ULYHU�

Āෛāᰃϔ⾡咘ẩ㡆ⱘˈᓔ㢅ᯊЎᮍᔶষⱘ㢅ˈ⫳䭓Ѣ㮸㫧ϞǄৃЎစФ␌៣ˈϸᴉ㢅ৃҹⳌѦᢝᡃǄᡃᮁᇍᮍ㢅
Ϩ㞾Ꮕⱘ㢅᮴ᤳӸⱘϔᮍेЎ㚰㗙Ǆℸ㢅⫳䭓Ѣ৯റഄऎ⊇ኌᮕǄ

��



Ǜ
(GHOZHLVV

☿㒦㤝

ǛäīńäĮŎĩäȚńäİĨŎäψŠĝäěńä̿źäĨĝäĩņäȹŌäĬĸńä̿źäψŵīäĶńěäĹńīæ�ĩŌäīńäİŌäğäĻäĮęŎĻäğŎěäĬäĺŌĩæ�ĹņĻäİńäĲŎľäİŌäħŎěäěńäĩȚńĻäȜńäĮĻäĩĝäĸǝäĮäĩěäĮħņľäīľäψŞŎİäĬŎĺäĮķŎäĮäĩĝäæ�ĩŌäīľä˔ŌäěĞńěä
ħņäǜńäĚäĹŎĩäĬĸńäęŎäĚņěäħņäĸĠŎěäĻæ�ęŎäĚņěäħņäİŌäʧŎäĶńěäȚĝäİġİäĩņäĮĶěäĹŎĩæ�ǛäīńäİŌäʧŎäĩĝäǜńäĚäěġńľäĮʧĺäĮĺäĮʹŌīäīľäİŌäĸĮņĩäĬĺäĮęŎĻäĮäĺŌĩæ
İŌäğäĞŌľäĬĸńäĨäψŦĩäĸĩńäīńäĩŌĝäĩņľäĮŎĩäȚńäİĲŎīäʹěľäυŬäĮņäĩĝäɄņä̿ĻäȜńäĮ̊ŎĩäȬĺäȜņĺäĹŎĩæ�ǝäĝŎľäľņäĮŎĩäĬĸńäɄņä̿ĻäĮļİä˓ŎīäǝäěīľäļńěäěńľäİńĝäĻäİŌäğäĶŌľäĮħěľäĸĩņěäĻæ�
ĚŎĝäĲŎľäθƄŎĻäħņĺäĩņäĮļİä˓ŎīäȬľäĬäİäķĩäīŌĸņäĹŎěäħņĸĝäĮļİä˓ŎīäȬŌĩä̿ńľäĹŎĩæ�ĩŌĸńäȫńĺä̿źäψŵīäĸĩńäĻäĭīäğŌäĮäİäķĩäİĲŎīäʹěľäĺĝäĮĶńīäĹĝäĹŎĩæ

7UD��7LEHWDQ�(GHOZHLVV��$VWHUDFHDH���,W�LV�DQ�KHUE�WKDW�JURZV�LQ�WKH�JUDVVODQGV�RI�WKH�7LEHWDQ�SODWHDX��,W�LV�XVHG�LQ�0DFKDN��7KH�ORFDOV�FROOHFW�WKH�
LQQHU�IORZHUV��WKH�VRIW�FRWWRQ\�SDUW��GU\�WKHP�DQG�SXW�WKH�PDWHULDO�LQ�D�OHDWKHU�SRXFK��WKH�ERWWRP�RI�ZKLFK�KDV�D�GXOO�EODGH��$�SLHFH�RI�IOLQW�LV�DOVR�
FDUULHG�LQ�WKH�SRXFK��7KH�(GHOZHLVV�LV�XVHG�DV�D�ILUH�VWDUWHU�ZLWK�WKH�VSDUN�SURGXFHG�E\�WKH�IOLQW�DQG�WKH�EODGH�

7UDᰃϔ⾡㮣ᮣഄऎⱘ☿㒦㤝ˈ㹿⫼Ѣ0HFKDNǄҎӀᬊ䲚䖭⾡ỡ⠽ˈᑆ➹ৢˈᇚᅗӀ㹿ᬒ㕂ѢⲂ䋼ⱘᑩ䚼᳝䩱ߔⱘ㹟ᄤ
䞠ǄҎӀᑆ➹Ё䯈ⱘ䕗䕃ⱘ㛖㉝䚼ߚˈᡞᅗ☿ϔ䍋⫼ᴹ⫳☿ǄབҞˈ䖭⾡ỡ⠽⫳☿ⱘᮍᓣᕜ⦄ҷ࣪Ǆ㮣ᓣ㔥Ϟ㡎ᴃ
佚ĀNLFN�VWDUWāˈमᇨᖋ㒑㑺⫼⦄ҷ࣪ⱘᮍᓣᇍ㮣ᮣ㡎ᴃ䖯㸠䅼䆎ሩߎǄℸˈĀPDFKDNā៤Ўњϔ⾡᳝ᅲ
䰙䈵ᕕᛣНⱘ䆡∛Ǆ

��



ψŮŎĝäĮĻæ
6SDQLVK�0RVV

ᆘ⫳㮸

ψŮŎĝäĮĻäīńäψŮŎĝäĮŎĸńäĹĻäěäĝŎľäľņäȹŌľäļńĝäæ�ĸĠİäĶńĝäİġŌīäĬľäĮęŎĻäɞŎĩäȬľäğŎěäĬĺäİäķĩæ�ĩěņīäĩņľäʕĝäĸĮŎĻäȜńäĲĮäȬľäğŎěäĻæ�ȬńľäĬĸńäěĞņīä˓īäĩĝäěıĝäļŎěäĹĝäȬľä
ğŎě�ĩĬŌĺäīæ��ĩęĺäĹŎĻäľŎěľäȫńľäȚĝäğŎě

7RZHH�ORRNV�OLNH�6SDQLVK�0RVV��,W�LV�XVHG�IRU�VRFNV�LQ�WKH�ZLQWHU��EDE\�GLDSHUV��ZLSLQJ�\RXU�QRVH��DQG��LI�GULHG��IRU�ZDVKLQJ�GLVKHV��8VXDOO\��LW�LV�
XVHG�ZKHQ�VOLJKWO\�PRLVW��IRU�WKHQ�LW�LV�VRIW�

ᆘ⫳㮸ᔶԐ䪕݄Ǆ䗮ᐌˈ݊䕃ⱘ䚼ৃߚ㹿Փ⫼ˈހৃ㹿⫼㹰ᄤǃ၈ܓሓᏗ㗙᪺唏⍩ⱘᏗǄབ㢹ᑆ➹ˈৃ⫼ᴹ⋫
Ǆ

��



,QWHUYLHZV

2XU�ILUVW�LQWHUYLHZ�ZDV�ZLWK�D�ZRPDQ�QDPHG�$SHQ��:H�IRFXVHG�SULPDULO\�RQ�PHGLFLQDO�SODQWV��DERXW�ZKLFK�VKH�KDG�D�EDVLF�XQGHUVWDQGLQJ��
KRZHYHU��VKH�GLG�QRW�NQRZ�PDQ\�GHWDLOV�RU�PDQ\�QDPHV��6KH�OHDUQHG�DERXW�WKHVH�SODQWV�IURP�KHU�IDWKHU��ZKR�NQRZV�HYHQ�PRUH�DERXW�WKHP��7KHUH�
LV�QR�IRUPDO�JXLGH�IRU�WKH�SODQWV��DQG�RWKHU�WKDQ�WKH�EDUHIRRW�GRFWRU��ZKR�IRFXVHV�RQ�YHU\�VLPSOH��SULPDULO\�ZHVWHUQ�PHGLFLQH��WKH�QHDUHVW�GRFWRU�

LV�WKUHH�KRXUV�DZD\�LQ�/LWDQ��7KHUH�DUH�VFKRROV�GHGLFDWHG�WR�7LEHWDQ�PHGLFLQH��ZKLFK�WHDFK�KRZ�
WR�H[DPLQH�DOO�HOHPHQWV�RI�WKH�ERG\�DQG�PLQG��D�SUDFWLFH�DOVR�XVHG�LQ�&KLQHVH�PHGLFLQH��7R�
EHFRPH�IXOO\�WUDLQHG�WDNHV�RYHU�WZHQW\�\HDUV�
2QH�H[DPSOH�RI�D�PHGLFLQDO�SODQW��WKH�QDPH�RI�ZKLFK�VKH�GLG�QRW�NQRZ��LV�IRXQG�LQ�WKH�

PRXQWDLQV�DQG�FDQ�EH�SXW�RQ�D�ZRXQG�WR�KHOS�VWRS�EOHHGLQJ��6KH�DOVR�NQHZ�RI�D�SODQW�WKDW�FDOOHG�
7KX��ZKLFK�LV�7LEHWDQ�IRU�SRLVRQ��7KH�SODQW�LV�GXJ�XS�DQG�XVHG�IRU�FROGV��6KH�XVHV�WKH�URXQG��
ZKLWH�URRW��ZKLFK�FDQ�DOVR�SLFNHG��GULHG��DQG�VROG�LQ�&KLQHVH�PDUNHWV�IRU�D�ODUJH�SURILW��,W�LV��
KRZHYHU��KDUG�WR�ILQG�DQG�FDQQRW�HDVLO\�EH�FXOWLYDWHG��PDNLQJ�LW�GLIILFXOW�WR�EH�WXUQHG�LQWR�D�
SURILWDEOH�LQGXVWU\��0DQ\�SODQWV�IRXQG�LQ�7LEHW�DUH�VROG�WR�WKH�&KLQHVH�PHGLFLQDO�PDUNHW��6RPH�
RI�WKH�SODQWV�VROG�DUH�QRW�DFWXDOO\�XVHG�LQ�WUDGLWLRQDO�7LEHWDQ�PHGLFLQH��EXW�DUH�FROOHFWHG�DQG�
VROG��EHFDXVH�WKH\�DUH�XVHG�IRU�&KLQHVH�PHGLFLQH��6RPH�WRZQV��OLNH�'DUWVHGR��UHJXODUO\�SURGXFH�
SODQWV�IRU�WKH�&KLQHVH�PDUNHW��&KXQJED��KRZHYHU��GRHV�QRW�EHFDXVH�&KXQJED�GRHV�QRW�KDYH�
DQ\RQH�ZLWK�WKH�ULJKW�HGXFDWLRQ�DQG�WUDLQLQJ�WR�GR�VR��HYHQ�WKRXJK�WKH�DUHDV�GRHV�FRQWDLQ�WKH�
UHVRXUFHV�
6KH�GRHV�QRW�VWRUH�PRVW�PHGLFLQDO�SODQWV��EXW�LQVWHDG�SLFNV�WKHP�IUHVK�ZKHQ�QHHGHG��

2FFDVLRQDOO\�VKH�ZLOO�NHHS�D�VPDOO�KDQGIXO�RI�FHUWDLQ�FRPPRQO\�XVHG�RQHV��6KH�XVHV�D�
FRPELQDWLRQ�RI�7LEHWDQ�DQG�LQWHUQDWLRQDO�PHGLFLQH�DQG�H[SUHVVHG�QR�SUHIHUHQFH�IRU�RQH�RYHU�
WKH�RWKHU��6KH�MXVW�XVHV�ZKDWHYHU�ZRUNV�EHVW�IRU�HDFK�FLUFXPVWDQFH��)RU�H[DPSOH��VKH�ZRXOG�XVH�
7LEHWDQ�PHGLFLQH�IRU�GL]]LQHVV��6KH�DOVR�NQRZV�SHRSOH�ZKR�XVH�7LEHWDQ�PHGLFLQH�IRU�OLYHU�DQG�
NLGQH\�SUREOHPV�
:H�DOVR�DVNHG�DERXW�WKH�XVH�RI�LQFHQVH��6KH�VDLG�VKH�JHWV�KHU�LQFHQVH�IURP�D�PRQN�ZKR�PDNHV�

DOO�WKH�LQFHQVH�IRU�&KXQJED��+H�LV�WKH�RQO\�SHUVRQ�LQ�&KXQJED�ZKR�NQRZV�KRZ�WR�PDNH�LW��
+H�XVHV�VDJH�DQG�MXQLSHU��LQ�DGGLWLRQ�WR�RWKHU�LQJUHGLHQWV�WKDW�VKH�GLG�QRW�NQRZ��DOO�RI�ZKLFK�

KH�FROOHFWV�KLPVHOI��+H�LV�QRW�FXUUHQWO\�WUDLQLQJ�DQ\RQH��QRW�EHFDXVH�KH�LV�QRW�ZLOOLQJ�WR�WHDFK��EXW�EHFDXVH�WKHUH�LV�D�ODFN�RI�LQWHUHVW�LQ�LQFHQVH��
8QOHVV�KH�ILQGV�VRPHRQH�WR�WUDLQ��WKH�NQRZOHGJH�RI�LQFHQVH�LQ�&KXQJED�ZLOO�GLH�ZLWK�KLP�
:KHQ�DVNHG�DERXW�WKH�SODQWV�WKDW�JURZ�DW�D�KLJKHU�DOWLWXGH�DQG�WKH�SODQWV�WKDW�\DNV�DQG�FRZV�HDW��VKH�QDPHG�D�IHZ�IORZHUV��LQFOXGLQJ�$PDQLPL�

DQG�H[SODLQHG�WKDW�ZKDW�WKH�FRZV�HDW�KDV�D�GUDPDWLF�HIIHFW�RQ�WKH�TXDOLW\�RI�WKH�PLON��,Q�WKH�ZLQWHU�ZKHQ�WKH�FRZV�HDW�JUDLQ��WKH\�SURGXFH�DOPRVW�
QR�PLON�
$QRWKHU�SODQW�VKH�WROG�XV�DERXW�ZDV�KHDGDFKH�SODQW��ZKLFK�JURZV�DW�KLJKHU�DOWLWXGH�DQG�LV�XVHG�WR�PDNH�WKH�WUDGLWLRQDO�SDSHU��7KH�SDSHU�LV�

ORQJ�ODVWLQJ�EHFDXVH�LQVHFWV�GR�QRW�HDW�LW��QRU�GR�DQ\�RWKHU�DQLPDOV��,W�LV�WR[LF�LI�LW�LV�FRQVXPHG�RU�UHDG�IRU�WRR�ORQJ�
7KH�VHFRQG�LQWHUYLHZ�WRRN�SODFH�ZLWK�D�IDPLO\�ZKR�KDG�LQYLWHG�XV�LQWR�WKHLU�KRXVH�IRU�D�PHDO��:H�WDONHG�ZLWK���ZRPHQ�UHVLGHQWV�RI�+LJHQGR��,Q�

WKLV�LQWHUYLHZ��ZH�IRFXVHG�RQ�WKH�LQFHQVH�WKDW�ZDV�EXUQHG�ZKHQ�ZH�DUULYHG�LQ�WKH�KRXVH��2WKHU�WKDQ�WKH�LQFHQVH�SXUFKDVHG�IURP�WKH�PRQN��WKH\�
XVH�WZR�W\SHV�RI�LQFHQVH��
2QH�LV�PDGH�IURP�IUHVK�SODQWV��OLNH�URRWV�WKDW�DUH�GXJ�XS�DQG�EXUQHG��,W�LV�RQO\�IRXQG�LQ�WKH�VXPPHU��DQG�WKH�SODQWV�FDQ�EH�IRXQG�LQ�WKH�JUDVVODQGV��

%RWK�PHQ�DQG�ZRPHQ�FROOHFW�WKH�SODQWV��DQG�FKLOGUHQ�OHDUQ�ZKHUH�WR�ILQG�WKHP�EHWZHHQ�WKH�DJHV�
RI����DQG�����
7KH�RWKHU�NLQG�RI�LQFHQVH�FRPHV�IURP�D�WUHH�FDOOHG�+RRSD��7KH�ZRRG�LV�GULHG��FKRSSHG�LQWR�

OLWWOH�SLHFHV��DQG�EXUQHG��7KLV�SURFHVV� WDNHV�RQH�PRQWK��7KH�PHQ�FKRS�GRZQ�WKH� WUHH��DQG� WKH�
ZRPHQ�SUHSDUH�WKH�ZRRGFKLSV��7KH�WUHHV�DUH�WKH�VL]H�RI�D�SHDFK�WUHH��DQG�RQH�WUHH�FDQ�VXSSO\�D�
IDPLO\�IRU�WKUHH�\HDUV�
7KH�EXUQLQJ�RI�LQFHQVH�LV�PDQGDWRU\�IRU�UHOLJLRXV�IHVWLYDOV�DQG�ZKHQ�PRQNV�FRPH�WR�YLVLW��,W�FDQ�

DOVR�EH�EXUQHG�ZKHQ�IULHQGV�FRPH�WR�YLVLW��7R�EXUQ�WKH�LQFHQVH��WKH\�ILUVW�EXUQ�FRDO�DQG�SXW�LW�LQ�D�
EXFNHW��DQG�WKHQ�WKH\�SXW�LQ�LQFHQVH�
$OWKRXJK�WKH�WUHHV�DUH�RQO\�HLJKW�RU�QLQH�NLORPHWHUV� IURP�WKHLU�KRXVH�� WKH�URDGV�DUH�RI� VXFK�

EDG�TXDOLW\�WKDW�WKH�WUHHV�DUH�GLIILFXOW�WR�WUDQVSRUW��7KH\�WKHUHIRUH�XVXDOO\�MXVW�EX\�LQFHQVH�LQ�/LWDQ�
EHFDXVH�LW�LV�HDVLHU�WR�GR�VR�
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7KH�IRRGZD\V�JURXS�OHDUQHG�DERXW�WKH�FRPPRQ�IRRGV�RI�&KXQJED��VSHFLILFDOO\��KRZ�WKH\�DUH�FUHDWHG�DQG�XVHG���7KH�
SHRSOH�ZH�LQWHUYLHZHG�JURZ�FURSV��EXW�DOVR�NHHS�\DNV�DQG�RWKHU�FDWWOH�IRU�PHDW�DQG�GDLU\��7KH�IRRGZD\V�VHFWLRQ�EHJLQV�
ZLWK�D�GLVFXVVLRQ�RI�EDUOH\��WKH�PRVW�LPSRUWDQW�JUDLQ�FURS�LQ�&KXQJED���%DUOH\�FXOWLYDWLRQ�LV�WKH�EDVLV�RI�WKH�7LEHWDQ�
FDOHQGDU��DQG�WKH�PDMRU�HYHQWV�LQ�EDUOH\�SURGXFWLRQ�PDUN�WKH�SURJUHVV�RI�WKH�DQQXDO�F\FOH�LQ�&KXQJED���%DUOH\�SURGXFWV�
DUH�XVHG�IRU�UHOLJLRXV�SXUSRVHV��DQG�DV�IRRG�IRU�KXPDQV�DQG�DQLPDOV���+XPDQV�HDW�EDUOH\�RQFH�LW�LV�URDVWHG�DQG�PLOOHG�
LQWR�IORXU���7KH�IORXU�LV��SODFHG�LQ�LQGLYLGXDO�ERZOV��DQG�PL[HG�ZLWK�WHD�DQG�GDLU\�SURGXFWV�VXFK�DV�EXWWHU�DQG�FDVHLQ�WR�
PDNH�WVDPED��D�WUDGLWLRQDO�VWDSOH�RI�WKH�7LEHWDQ�GLHW��:KHDW��WKH�VHFRQG�PRVW�LPSRUWDQW�JUDLQ��LV�JURZQ�VLPLODUO\�WR�
EDUOH\��DQG�XVHG�WR�PDNH�IULHG�EUHDG�DQG�SROX��3ROX�LV�D�ZKHDW�IORXU�GXPSOLQJ�ZLWK�PHDW��SRWDWR��RU�HYHQ�D�VZHHWHQHG�
WVDPED�ILOOLQJ��3HDV��SRWDWRHV��DQG�YDULRXV�YHJHWDEOHV�URXQG�RXW�WKH�OLVW�RI�FURSV�JURZQ�LQ�&KXQJED��<DN�DQG�FDWWOH�DUH�
DQ�LPSRUWDQW�DVSHFW�RI�IRRG�SURGXFWLRQ�LQ�&KXQJED��<DNH�DUH�NHSW�RQ�WKH�KLJK�JUDVVODQGV�DERYH�&KXQJED�YDOOH\��&RZV�
DUH�NHSW�LQ�WKH�YDOOH\�QHDU�WKH�KHUGHUV·�SHUPDQHQW�KRPHV��7VR��WKH�SURGXFW�RI�FURVVEUHHGLQJ�\DNV�DQG�FDWWOH��DUH�NHSW�
RQ�WKH�KLJK�JUDVVODQGV�LQ�WKH�VXPPHU�DQG�LQ�WKH�YDOOH\�LQ�ZLQWHU��$OO�RI�WKHVH�DQLPDOV�SURGXFH�PLON�DQG�PHDW�IRU�KXPDQ�
FRQVXPSWLRQ��)DPLOLHV�PXVW�GLYLGH�WKHLU�WLPH�EHWZHHQ�WKH�KLJK�JUDVVODQGV��ZKHUH�WKH\�OLYH�LQ�WHQWV��DQG�WKHLU�SHUPDQHQW�
KRXVHV�LQ�WKH�YDOOH\�LQ�RUGHU�WR�EDODQFH�WKH�GHPDQGV�RI�WKLV�PL[HG�DJULFXOWXUDO�HFRQRP\��6XPPHUWLPH�LV�SHDN�GDLU\�
SURGXFWLRQ�VHDVRQ��DQG�PDQ\�IDPLO\�PHPEHUV�VWD\�LQ�WHQWV�DW�KLJK�HOHYDWLRQ�ZLWK�WKH�\DNV�DQG�WVR��,Q�ZLQWHUWLPH��WVR��DQG�
FDWWOH�UHWXUQ�WR�OLYH�LQ�WKH�YDOOH\�KRPHV��ZKLOH�\DNV�UHPDLQ�RQ�WKH�SDVWXUH��7KH�PDQXUH�IURP�WKH�ZLQWHU�TXDUWHUV�LV�XVHG�
WR�JURZ�FURSV�DQG�DOORZV�WKH�IDUPHUV�WR�DYRLG�FKHPLFDO�IHUWLOL]HUV��&KXQJED�KDV�IXOO�WLPH�KHUGHUV��ZKR�GR�QRW�FXOWLYDWH�
FURSV�DQG�ZKR�OLYH�SHUPDQHQWO\�LQ�EODFN�WHQWV�RQ�WKH�JUDVVODQGV�ZLWK�WKHLU�KHUGV��KRZHYHU��RXU�JURXS�GLG�QRW�LQWHUYLHZ�
WKHVH�SHRSOH�
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ɃņäİĲīäĹĝäæ��ĻŎäěľĺä̊ŌľäȚńäěķĸäĸĚŎĺäěġńľäıİäĸěŎĺä̊Ōľæ��ĻŎäěĞńěäěńäĻľäĸěīäİěŎäĸĳņěľäľŎæ�æ���ĻŎäěľĺäĲŌľäěĨńěäĶŎěľäĬäĲŌľäğņäĻŌīäĬäĩĝäæ��Įņä˃İľäψŢäİŎäīľä
Įľĝä̋ľäľŎěľäĚņĺäīľäĮľĝäĮħĝäĸǜŎäĻæ��υƄäĩĝäθƀäİäĻäĩěĸäĮäĩĝäĮǚäļńľäψŵŎīäĸĩņīäĹŎĩæ��ͻäĩĝäĬŎĺäψŢŎäȹŎĩäĶŌľäĬĸńäĩņľäğŌīäĹŎĩäĻæ�İńä˃İľäȚńľä̿źİäĬäĩĝäĮěäĻŌæ��ķŎěä
ľäľŎěľäķľäīľäĩěĸäȇŎäğŌīäĬŎäȹŌľæ��˓ŎīäĨŎěäĶŌľäĬĸńäĩņľäğŌīäĹŎĩäĬäĩĝäĸǥľäĮņäğŌīäĬŎäĨŎĮäīľä˓ŎīäĚĺäĻŎäħŎěäĻŌīäĲĺä̊Ōľæ��İńä˃İľäĻäĩěĸäȇŎľäĚŌĝľæ�
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īľä̇ľäĬäĻäĹņīäĺńĝäİńäĩěŎľäĬäĶńěäĹĝäİĲŎīäĹŎĩæ�

7KH�EDUOH\�¿HOGV�DUH�XVXDOO\�SODQWHG�DW�WKH�EDVHV�RI�WKH�PRXQWDLQV��:KHQ�WKH�EDUOH\�JURZV�WR�DERXW���PHWHU�LQ�KHLJKW��
WKH�¿HOGV�EHFRPH�YHU\�JUHHQ��,W�LV�YHU\�EHDXWLIXO�DW�WKLV�WLPH�RI�\HDU��7KLV�DOVR�UHSUHVHQWV�WKH�DSSURDFKLQJ�RI�WKH�

KDUYHVW�VHDVRQ�
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īľäψŞİäĲĺä̊Ōľæ���īľäĮ̇ŎäĮĸńä˔ŎĩäīĝäĩņäĿäĻİäĭŎĺäĮäěĞńěäıİäθƀņěäīľäĮ̇ŎäĮäĩĝäæ��ψŞĺäİäěġńľäīľäυŢäĸěŎĺä̊Ōľæ��īľäĲŎľäĬäĩĝäæ��ĭäψŞĩäĩņäĹŎľäķŌĺæ��
ĩŌäīńä̿İäĬäĮķŎäȬŌĩäȚńäɃņäğäĺŌĩæ��

$IWHU�WKH�EDUOH\�JUDLQV�DUH�VXQ�GULHG��DERXW�D�ERZO·V�ZRUWK�RI�JUDLQ�LV�SXW�LQ�D�IODW�SRW�XVHG�IRU�IU\LQJ�EUHDG��7KHQ�WKH�SHRSOH�ZLOO�XVH�D�VWLFN�WKDW�
LV�FRYHUHG�RQ�RQH�VLGH�ZLWK�D�FORWK�WR�PL[�WKH�JUDLQ�ZKLOH�LW�URDVWV��$IWHU�WZR�WR�ILYH�PLQXWHV�RI�WKLV��WKH�JUDLQ�EHFRPHV�́ \X�µ�7KLV�LV�WKH�PDLQ�ZD\�

WR�PDNH�WVDPED�
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ğņäĮψŞŎĺäĺİäĸğņěäīńä̿İäĬäȬŌĩäĩěŎľäĬĸńäĻěäğäěıŎäĮŎäĶńěäĹńīäæ� İńä˃İľäȚńľäĩņľäɃņīäĩņäĹŎľäĩŌäĚņĺäīľäğņäĮψŞŎĺäĩņäĸǜŎäĮäĩĝäæ� ĹŎľäĚņěäİĸńäīĝäĩņäθƀņěäīľäğņäĮψŞŎĺäĮĶěäīľä
ěħŎĝäīæ��ğņäļņěľäȚńľäğņäĮψŞŎĺäĸŎěäěńäĸĚŎĺäĻŎäĮψŞŎĺäĮäĩĝäæ��īĝäěńäěĶņäīĝäĻŎäʧŎäğŌīäĬŎäĩŌäĹĝäĸĚŎĺäĮäĩĝäæ��ĩŌĸńäīĝäĻäĚņěäİäĶńěäĹŎĩäĬĸńäīĝäīľäĹŎľäĞņĝäθƀņěäīľäİĝěľäīä
ʧŎĸńäĸŎěäĻäĸĨěäīľä̿İäĬäĺņäĸȜņĺäĺŎæ�æ

7KH�ZDWHU�PLOO�LV�DQ�LPSRUWDQW�SODFH�WKDW�LV�LQYROYHG�LQ�WKH�WVDPED�PDNLQJ�SURFHVV��3HRSOH�EULQJ�\X�WR�WKH�PLOO��%\�GLYHUWLQJ�WKH�ULYHU�VR�WKDW�ZDWHU�
IORZV�XQGHUQHDWK�WKH�PLOO�DQG�PRYHV�D�ZDWHU�ZKHHO��WKH�JULQGLQJ�VWRQH�LQVLGH�WKH�PLOO�PRYHV�DV�ZHOO��7KH�\X�IDOOV�VORZO\�IURP�D�VDFN�DERYH�LQWR�WKH�
FHQWHU�RI�WKH�JULQGLQJ�ZKHHO��DQG�LV�JUDGXDOO\�PLOOHG�LQWR�WVDPED�
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ěĹŎīæ��̇ŎľäĬĸńäīľæ���ěĹľæ��̿İäĬæ

/HIW��5RDVWHG�EDUOH\�JUDLQV��5LJKW��7VDPED

Ꮊ˖⚬⛭དⱘ䴦⿲Ǆে˖㊠㉥Ǆ

ĸĩńäīńäěħŎĺäİĸńäğäļŌľäĹńīäħŌæ��ĮŎĩäľĝľäɃľäğŎľäĻņěľäȚńäțĩäğŎľäυŮīäĬĸńäĩĝŎľäĮŎäĶńěäĹńīäĶńĝäțńİäİĲŌľäĩĝäĩěŎīäĬäīĝäīľäψŵŎīäĸĩņīäĶņäĬĸńäīņľäĬäĹŎĩäυŮīæ�ěħŎĺäİäīńä̿İä
Ĭäĩĝäęĺæ��İĺäěľņİäȜńäİġİäĮǮŌľä̋ľäĹńīäĶńĝäæ��ĩȬńīäǛńäİĝäġņĝäěńľäěķńěľäğņäĨńěľäĩĝäĸǝæ��ěħŎĺäİäīńäĩİĺäĮŎäĹńīäĶńĝäæ��ğŎľäĻņěľäȚńäīņľäĬäĲĺä̊ŌľäīäķäīäĹĝä

ğěäěŎæ�æ�
7KHVH�DUH�WKH�UHPQDQWV�RI�D�GRUPD��D�7LEHWDQ�%XGGKLVW�VSLULWXDO�RIIHULQJ�WKDW�LV�PDGH�DW�ORFDO�PRQDVWHULHV�RU�DW�KRPHV�E\�IDPLOLHV��7R�PDNH�RQH��
WVDPED�PL[HG�ZLWK�EXWWHU�DQG�VXJDU�LV�VKDSHG�LQWR�D�����LQFK�KLJK�RIIHULQJ�WKDW�UHVHPEOHV�D�YHU\�ILUP�WHDUGURS�ZLWK�D�IODW�ERWWRP��'RUPD�DOZD\V�

KDYH�UHG�IRRG�FRORULQJ�RQ�WKH�VLGHV��DQG�PD\�EH�HDWHQ�DIWHU�WKH�RIIHULQJ�KDV�EHHQ�PDGH�

䖭ᰃϔ⾡㮣Ӵԯᬭিخ�GRUPDⱘᇣ⠛ˈˈ㹿⫼ѢᆊЁ⼜⽋ᇎᑭǄ'RUPDᰃ���㣅ᇌᎺেǃᑇᑩⱘ⢊བ⊾⦴ⱘ㊠㉥Ϣ咘
⊍㊪ⱘ⏋ড়⠽Ǆ'RUPD䗮ᐌ㹿ࠊ៤㑶㡆ˈ㒣䖛ᅫᬭ⫼䗨ৢৃ亳⫼Ǆ
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īľäğĝäěńäǳņĮäĲņĻæ��ĨŎěäİĺäīľäĮıŎľäĬäĩĝäæ��ǝŎĩäĬĸńäěīľäľņäĮĶěäĩĝäæ��ġĻäĨņĻäĸěĸäĶńěäěńľäĮęĮæ��ġńäİäěġńľäīľäěľņİäĸěŎĺä̊ŌľäĮıŎľäļńĝäæ��
ĨŎĮäĬĸńäĚņäĮäīńäīľäğĝäĹńīæ�İĨĺäİĺäİńäĩěŎľäĬĸńäīľäīńäğĝäǳņĮäĮɃņĩäĬĸńäĻņĩäĹńīäĶńĝäæ��ǮŎěäğěľäȚńäķäİäĹńīæ�

7R�PDNH�EDUOH\�EHHU��EDUOH\�JUDLQV�DUH�ERLOHG��OHIW�WR�VLW�IRU�RQH�WR�WKUHH�GD\V�LQ�D�ZDUP�SODFH�ZKLOH�FRYHUHG�ZLWK�FRWWRQ�́ FORWKHV�µ�$IWHU�VLWWLQJ��LW�
LV�ERLOHG�DJDLQ�DQG�WKH�YDSRU�LV�FRQGHQVHG�LQWR�D�OLTXRU��7KLV�LV�WKH�ZDVWH�IURP�WKLV�SURFHVV��VRIWHQHG�EDUOH\�PDVK�WKDW�LV�XVHG�DV�DQLPDO�IHHG�
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ĮŎĩä˃İľäȚńľäȫŌä̋ńĝäĶńĝäěŎĺäȬŌĩæ
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ĮŎĩä˃İľäȚńľäȫŌä̋ńĝäĶńĝäěŎĺäȬŌĩæ

:KHDW�EUHDG�IULHG�LQ�EXWWHU�

⫼⠺⠯䜹⊍✢⚌ⱘ呺ᄤ䫙Ⲩ

τƀĝľäĲěľäīĝäěńäīľäȫŌĺäǳņĮäĬĸńäěŎäĺæ

:KHDW�IORXU�SROXV�LQ�D�VWHDPHU�

㪌ㄐ䞠ⱘ呺ᄤ䴶佡佡
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3RWDWRHV

ĶŎěäĚŎěæ

䈚

ü�ĩȪńĩäęĸńäĩņľäľņæ����ĶńĝäͭŎäĮäĩĝäæ��ĶŎěäĚŎěäěńäľäĮŎīä˃İľäĺŌäĺŌäĮĶńīäĸäľŎěäħņäψųľäĬäĩĝäæ��ĭĻäğŌĺäͻäěġńľäıİäȜńä̊ŌľäĻäĶŎěäĚŎěäěńäĻŎäİäĨŎěäħŌäĮņĩäīľäİŌäħŎěäļĺäĮäĩĝä
æ��ľäĸŎěäĻäĹĝäİńäİĨņĩäĩņäľäĮŎīäěĞńěäĻäĸǥľäĮņäĸěĺäıİäĨŎěľäĬäĩĝäæ���˓ŎīäĚĸńäĩņľäľņäĮʕŎäīľäķäğŎě��ĶŎěäĚŎěäğŌäĮŎäĩĝäĮķĝäĬŎäİġİäĩņäĚņĺäİĺäĮĞņěäĬäĩĝäæ��ĚĝäĬĸńä
ĸǜİäĩņäψŵńäěĞńěäīľäěġńľäıİäĹŎĩäĬĸńäĩņĝäīĝäħņäψųľæ� � ĻŎäȫńäİĺäĹĺäĻŌīäīľäľäĮŎīäȬŌĩäĩěŎľæ� � ĶŎěäĚŎěäİŎěäİŎěäĶŌľäĬäīńäĶŎěäĚŎěäğĝäīĝäĩņäĮıŎľäīľäİġİäĩņäĮĶěäĬäĩĝäæ��
ĲäİĺäľŎěľäθƀņěäīľæ��ǜŎäȫŌäīĝäĩņäĮĞņěäīľäĨĮäĚĸńäǝŎĩäİŎĸńäīĝäĩņäĮĶěäĩěŎľäĮäĩĝäæ��ψŞĺäİäľņİäĮĞņäıİäĸěŎĺäīäĸǜńěäěŎæ�æ�

'XULQJ�WKH�VSULQJWLPH��WKH�IDUPHUV�SODQW�WKH�SRWDWR�VHHGV�RQH�E\�RQH��$URXQG�WKH�ILIWK�DQG�VL[WK�PRQWKV��WKH�OHDYHV�DQG�IORZHUV�VWDUW�WR�EORRP�
DQG�WKH�SRWDWRHV�VWDUW�WR�JURZ�XQGHUJURXQG�
,Q�WKH�IDOO��WKH�SRWDWRHV�DUH�UHDG\�WR�EH�KDUYHVWHG�DQG�HDWHQ��7KH�ELJ�DQG�KHDOWK\�SRWDWRHV�DUH�SXW�LQ�D�EDJ�DQG�SODFHG�LQ�D�����PHWHU�GHHS�KROH�
QHDU�WKH�KRXVH��7KHVH�DUH�WKH�VHHG�SRWDWRHV�IRU�WKH�QH[W�\HDU·V�SODQWLQJ�
3RWDWR�SROX�ILOOLQJ�LV�PDGH�ZLWK�ERLOHG�SRWDWRHV��VDOW��DQG�EXWWHU��7KH�ILOOLQJ�LV�SODFHG�LQ�D�IORXU�GRXJK��DQG�VWHDPHG�RQ�WKH�VWRYH�IRU�DSSUR[LPDWHO\�
WKLUW\�PLQXWHV��7KHQ�LW�LV�UHDG\�WR�EH�HDWHQ��
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țńİäĲĝäěńäυŮņİäĺäīĝäěńäĶŎěäĚŎěäĶńĝäĚæ
$�SRWDWR�SDWFK�LQ�D�IDPLO\·V�YHJHWDEOH�JDUGHQ�

ᆊᒁ㬀㦰ುⱘ䈚⬄

ĶŎěäĚŎěäĭŎäĻŎě
3RWDWR�ILOOLQJ�IRU�SROX�

佡佡ⱘ䈚余
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3HDV

Ǯīäİæ

䈠䈚

ýǮīäİäĨŎěäİĺäľäěĶńäīĝäĩņäĮħĮäĩěŎľäĬäĩĝäæ� ĩŌĸńä̊ŌľäľņäͭŎäīäľäĸŎěäħņäψųľæ� � ĩȬĺäĩņľäĻŎäİäȹŌľäīľäİŌäħŎěäĮĶĩäĬäĩĝäæ� � ĿäĻİäͻäĮɃĩäĬĸİäĩěņäīĝäĩņäψŵńīäīľäķäğŎě��
ǮīäİäķŎěäȬńīäĬäĩĝäæ��ψŢŎīäğĩäķäİäĩęŎīäĬĸńäψŞĮľäľņäİńäĹńľäķäĮäľŎěľäĹŎĩæ���

)LUVW��WKH�SHDV�DUH�SODQWHG�LQ�WKH�ILHOG��7KHQ�WKH�ILHOG�LV�SORZHG�WR�PDNH�VXUH�WKH�SHDV�DUH�IXOO\�EXULHG��,Q�WKH�VXPPHU��WKH�OHDYHV�JURZ��DQG�WKH�
SHD�IORZHUV�EORRP��)URP�WKH�HLJKWK�PRQWK�WR�WKH�QLQWK�PRQWK��WKH�SHDV�DUH�ULSH��3HDV�DUH�VWRUHG�ZKROH�LQ�WKH�VWRUHURRP��DQG�FDQ�EH�HDWHQ�LQ�WKH�
IROORZLQJ�\HDU��3HDV�DUH�FRQVLGHUHG�WR�EH�D�NLQG�RI�JUDLQ��DQG�SHRSOH�JULQG�WKHP�LQWR�IORXU�WR�IHHG�DQLPDOV��,Q�WKH�SDVW��WKHUH�ZDV�OHVV�IRRG�WKHQ�
WKHUH�LV�WRGD\��VR�SHRSOH�DOVR�DWH�SHD�IORXU�

佪ܜˈᡞ䈠䈚ⱘ⾡ᄤ᪁⾡ࠄഄ䞠ˈݡ⡕ഄˈՓ⾡ᄤඟܹഄ䞠Ǆˈᷥ㣖ⲯˈ剰㢅ᗦᬒǄ㮣ग़���᳜ⱘᯊˈ䈚ᄤ
៤❳ˈѢᰃҎӀᇚ݊ᬊࡆǄ䈚ᄤӮ㹿ᬒܹټ㮣ᅸˈ䖭ḋˈᅗӀህৃҹ䗤⏤㹿ৗᥝǄ䈚ᄤ㹿䅸Ўᰃϔ⾡ᑘ【ˈҎӀᡞ䈚ᄤ

⺼៤㉝ୖ㒭ࡼ⠽亳⫼Ǆ䖛এˈᔧҎӀⱘ佁ḠϞⱘ亳⠽ᑊϡЄⲯⱘᯊˈҎӀгৗ䈚ᄤǄ

Ǯīäİäīńäİńä˃İľäȚńľäķäğŎěäĬäİäķĩæ��ĩäĩņĝäǮŎěäğěľäȚńľäȚĝäķäğŎě�
3HDV�DUH�IDUPHG�IRU�ERWK�DQLPDO�DQG�KXPDQ�FRQVXPSWLRQ�

⾡ⱘ䈚ᄤ㹿⫼ѢҎࡼ⠽亳⫼Ǆ
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<DN��&DWWOH��DQG�7]R

ěĹěä�ψŠŎäȫņěľäĩĝäİĳŎæ

⠺⠯ǃཊ⠯⡣⠯

ěĹěäīńäĩȬĺäĩěņīä˓ŎīäĩȪńĩäīİäĹńīäĹĝäĸǥŎěäľĺäĸĲŎäĮĶńīäĹŎĩæ��ĸǥŎěäĬľäĺņäψűŎäĮĸńäψŞĮľäľņäĩĝŎľäĬŎäĩĝäĸĲŎäĮĸńäĹŎäȬĩäĲĝäİäĚŎĺäĮęĻäĮäĹńīæ��ĚŎäĻäİĨŎäψŠĝäěńäǜņäěķńĝľä
ĶŌľäİńĝäĨŎěľäĹŎĩæ� � ěĹěäĸĲŎäĮĸńäĻľäęäīńäļńīäħņäĩęĸäĮäĹńīæ� � ĩȬĺäęäġńīäİĲīäİŌĩäĬĺäĺŌäĩĝäĻņĝäĮĺäĸĠŎěäĬäĩĝäæ� ĩěņīäĚĺäĶŎěľäĬĺäĮħĝäīľäĩěŎĝľäİŎĺäȫńĺäĩŎĩä
ĩěŎľäĬľæ��ĸǥŎěäĬäĲŎäɃņīäĩņäǜĝäĝĺäğŌīäĬŎĸńäġńīäĩäĩņĝäȈäěņäĻľäȫńĺäĮņĩäĩěŎľæ��ĭĻäğŌĺäīäěĶŎīäĲŎĸńäĻľäĸěīäĹńīæ�

ĸǥŎěäĬĸńäțńİäĲĝäĸěĸäĺŌľäěĹěäľņİäĮɃäīľäĮĶńäĮɃäıİäĸĲŎäĮäĩŌäĩěäīńäȫņěäĬŎäĹńīäĬæ��ĩĮņĻäĬŎäĲŎäĻäĨäīäěĹěäěġńľäěľņİäıİäĻľäİŌĩæ��ψŢŎīäğĩäĻäİĲŎīäīäțńİäĲĝä
ľŎäľŎľäěĹěäļäķäĮäĩĝäæ��ĩäğäĻäİĲŎīäīäİĝäğŌäļľäȚńľäěĹěäİńäĮļĸäĮäĺŌĩæ��ĩäυŬĺäĸǥŎěäĬäĲŎľäİĺäĩĝäȫņĺäĺæ�ěĹěäěńäψűņäĩĝäæ��υűěľäĬæ�τźäĞŎěäľŎěľäĨäīä̇äİäĹĝä
ěıĝäğŎě���̇äİäīńäĨĻäĮäĮʧĮäȬŌĩäĹńīæ��ĸǥņäĻäĸŎäİäĹŎĩäĬäİäěħŎěľäȬŌĩäīņľäĚäĚäĲŎäěĹěäĩĝäțĩäĬäİŌĩæ�ĸǥńĸńäĸŎäİäīńäİĳŎäİŎäĻľäȚĝäİĝäæ��İĳŎäĹńäȬŌĩäīņľäěıŎäĮŎäīńäĶńĝä
ͭŎäĮäĩĝäİĳŎäİŎäĻľäĸŎäĮäĮĶŎäğŎě���ěĹěäĩĝäĸǥņæ��İĳŎäĩĝäİĳŎäİŎäĮĺäķäɃņäĻäțĩäĬäİŌĩæ��
<DNV�DUH�SXW�XS�RQ�D�SDVWXUH�IRU�WKH�HQWLUH�\HDU��7KH\�DUH�XVHG�IRU�IRRG��EXW�WKH\�DOVR�DUH�DQ�LPSRUWDQW�WRRO�LQ�WKH�QRPDGLF�KHUGVPHQ·V�OLYHV��
)RU�H[DPSOH��WKH\�FDQ�FDUU\�DOO�RI�D�KHUGVPDQ·V�KHDY\�HTXLSPHQW�DQG�KLV�WHQW��%XW�WKRXJK�\DNV�KHOS�FDUU\�KHUGHUV·�EXUGHQV��KHUGLQJ�\DNV�LV�VWLOO�
DQ�DUGXRXV�GXW\��,Q�WKH�VXPPHU��IRU�H[DPSOH��\DNV�FDQ�VSHQG�DOO�GD\�OD]LQJ�DURXQG�HLWKHU�RQ�WKH�VORSHV�RU�DW�WKH�IRRW�RI�WKH�PRXQWDLQ�²�DQG�WKH�
KHUGHU�PXVW�EH�DEOH�WR�FRXQW�WKHP�DOO�DW�DQ\�WLPH��$OVR��GXULQJ�ZLQWHU�QLJKWV��KHUGVPHQ�KDYH�WR�GULYH�\DNV�KRPH�WKURXJK�WKH�IULJLG�ZHDWKHU�
7KH�DYHUDJH�QXPEHU�RI�\DNV�DQ\�IDPLO\�ZLOO�RZQ�JUHDWO\�YDULHV��ULFK�IDPLOLHV�PD\�UDLVH����������ZKLOH�SRRU�RQHV�PD\�RQO\�UDLVH�WZR�RU�WKUHH�
)RUPHUO\��HYHU\�IDPLO\�ZRXOG�VODXJKWHU�VRPH�RI�LWV�\DNV�IRU�IRRG�RU�EXVLQHVV��QRZDGD\V��IHZ�NLOO�DQ\�DW�DOO��>7KLV�LV�EHFDXVH�PRQNV�WROG�KHUGHUV�QRW�
WR�NLOO�\DNV�@�
0RVW�KHUGHUV
�LQFRPHV�FRPH�IURP�VHOOLQJ�EXWWHU�DQG�FDVHLQ��DOVR�NQRZQ�DV��7LEHWDQ�FKHHVH���D�GULHG�\RJXUW�SURGXFW���7KH�PDOH�\DNV�DUH�PDLQO\�
XVHG�IRU�EUHHGLQJ��WKH�IHPDOH�\DNV�DUH�PDLQO\�XVHG�DV�PLON�SURGXFHUV��%RWK�PDOH�DQG�IHPDOH�\DNV·�IXU��OHDWKHU��DQG�KRUQV�FDQ�EH�VROG�²�HYHQ�WKHLU�
WDLO�KDLUV�FDQ�EH�WDNHQ�DQG�PDGH�LQWR�GXVWHUV��1RUPDOO\��IHPDOH�\DNV�SURGXFH�OHVV�PLON�WKDQ�WVRPRV��IHPDOH�WVR���7VR��WKH�PDOH�FURVVEUHGV��DUH�
PDLQO\�XVHG�DV�GUDIW�DQLPDOV�IRU�SORZLQJ��ZKLOH�WVRPR�DUH�XVHG�PRVWO\�IRU�PLON�SURGXFWLRQ��<DNV��WVR��WVRPR��DQG�FRZV�DUH�IHG�WKH�VDPH�WKLQJV��WKH�
RQO�GLIIHUHQFH�LV�WKH�RQO\�GLIIHUHQFH�LV�WKH�DPRXQW�JLYHQ�WR�FRZV�LV�JUHDWHU�

⠺⠯ϔᑈಯᄷ䛑㹿ᬒ㕂Ѣ⠻എϞǄᅗӀϡԚৃ⫼Ѣ亳⫼ˈ㗠Ϩ⠻⇥ⱘ␌⠻⫳⌏Ёᡂⓨⴔ䞡㽕ⱘ㾦㡆ǄᅗӀ㛑偂䍋ᵕ䞡
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ĸǥŎěäİŎäĩĝäĚŎäİŎĸńäȬńľäĬæ�
ĂĸǥŎěäĬäĶńěäěńľäĸŎäİäĮĶŎæ�

$�PRWKHU�\DN�ZLWK�KHU�EDE\�

↡⠺⠯ᅗⱘᄽᄤ
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İĳŎäİŎäĩĝäĮäěġńľäĻäțĩäĬäĹŎĩæ��ɃņäİĲīäīńäİĳŎäİŎäĩȬĺäĩěņīä˓ŎīäĩȪńĩäĻäĸĲŎä˓ĝľäİńäĸǝäĮäĺŌĩäĹŎĩæ��ĮäīńäĩņľäĮĶńäĺŎĝäĮĸńäțńİäĻäĸĲŎäĮäĹńīæ�İĳŎäİŎäĩěņīäĚäĺŎĝäĻäĸĲŎäĮä
ĩĝäĩȬĺäęäψƀŌĮľäĬäīäĸǥŎěäĬĸńä̿źäĨĝäĻäǛńĩäĸǜŎäĬäĹńīæ��ĩȬĺäĚäĸǥŎěäĬĸńä̿źäĨĝäĻä̿źäğņäĸĳŎİľäĬľäĸŎäİäĻľäİĺäİĝäĬŎäĸȬņĝäĮäĹńīæ��ĩȪńĩäͻäĩĝäĬŎĺäψŢä̊ŌľäľņäİěŎäĮıņěľä
ħŌäİĳŎäİŎäĻäĮŌĸņäĮıľäĻæ��ĮŌĸņäĮıľä̊ŌľäġńīäěġńľäěľņİäȜńä̊ŌľäĻäĮŌĸņäěĝäľĺäĸǜŎäĨņĮæ��țńİäĲĝäĺŌäĻäĸǥŎěäĬäĺŌäĹŎĩäīæ��ğŌľäġņĝäĺņĝäİĳŎäİŎäυŢäīľäĮĞņĸńäĮĺäĹŎĩæ��ğŌľäİĝäīä
ĮĞņäīľäľņİäĞņäĮĺäĹŎĩæ��İĳŎäİŎäİĝäġņĝäĩĝäĻŎäͻäĸĚŎĺäȫŎěľäȚńäĸŎäİäĸȬņĝäĲĩäȚĝäİńäĸǝäĮäĹŎĩæ��ĩȬĺäĚäĸŎäİäİĝäĮĸńäɃņäİĲīäīńäĩȬĺäĚä̿źäğņäİĝäĬŎäĸĳŎİľäĬľäĺŌĩæ��ĩěņīä
ĚäĞņĝäġņĝäĮäĩĝäɃņäİĲīäīńä̿źäĩĝäĩŌäĸǝäķäɃņäİŌĩäĬľäĺŌĩæ�
���ġńīäĺŌäĻäĸŎäİäĨŎīäĲĩäīńäİĳŎäİŎäĺŌäĻäɃäİäěġńľäυƄěäĹŎĩäĬäĩĝäİĳŎäİŎäĠńäĸǝäİĝäīäĸŎäİäĨŎīäĲĩäĩŌäĸǝäİĝäĮäĹńīæ��ěĶīäİĺäĩĝäĶŎäľŎěľäĹŎĩäĲĩäȚĝäİĝäæ��İĳŎäİŎäĩĝäĮä
ľŎěľäĸĲŎäĮĺäİĝäġņĝäĹŎĩæ��țńİäĲĝäĺŌäĻäİĳŎäİŎäİĝäĻäĮäĞņĝäġņĝäæ��ĺŌäĺŌäĻäĮäİĝäĮäĩĝäİĳŎäİŎäġņĝäĮäľŎěľäĹŎĩæ��ĻŎäĺŌäĻäİĺäĩĝäğņĺäĮäɃäİäĮɃäīľäġńľäĮɃäυƄěäıİäĮıŎĝä
ĨņĮæ���ķŎěäĮıŎĝäĮĸńäĩņľäĲŎĩäĶŎěäĹŎĩäĮäĩŌäīńä˓ŎīäİĠņěäĹńīæ��ĩŌäĩěäļäψŵīäĮķŎäĮäĹńīæ��ĩěņīäĚäĨŎīäĩņľäķľäğŎěäěŎ

7KHUH�LV�D�ELJ�GLIIHUHQFH�EHWZHHQ�W]RPR�DQG�IHPDOH�FRZV��7KLV�LV�EHFDXVH�W]RPR�DUH�KHUGHG�LQ�GLIIHUHQW�SODFHV�WKURXJKRXW�WKH�\HDU��ZKHUHDV�FRZV�
UHPDLQ�LQ�WKH�YDOOH\��'XULQJ�WKH�VXPPHU��ZKHQ�WKH�JUDVV�LV�JURZLQJ��W]RPR�UHDFK�WKHLU�SHDN�PLON�SURGXFWLRQ��,Q�WKH�VSULQJ��W]RPR�JLYH�ELUWK��DQG�
WKH�RIIVSULQJ�DUH�DEOH�WR�ZDON�DIWHU�MXVW�WKUHH�GD\V�

↡⡣⠯ཊ⠯П䯈᳝ᕜⱘᏂ߿Ǆ䖭ᰃЎ↡⡣⠯ϔᑈಯᄷ᳝ϡৠⱘᬒ⠻ᮍᓣˈ㗠ཊ⠯䗮ᐌӮਚᆊЁǄˈᔧ∈㤝

Єⲯⱘᯊˈ↡⡣⠯ⱘѻཊ䞣гӮ䖒ࠄዄؐǄゟП䰙ˈ↡⡣⠯Ӯᓔྟѻˈᇣ⠯⡞ϸϝৢᠡ㛑㸠䍄Ǆ

İĳŎäĩĝäěĹěäľŎěľäυŮīäĬĸńäĸǥŎěäĬĸńäțńİäĲĝäȫńäĻäĭĻäľŎĝäĲņĻäĹŎĝäȬľäīľäĸĲŎäĮäĺŎĻäĮĶńīäĹŎĩæ�

&RZV�

ཊ⠯
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İĳŎäĩĝäěĹěäľŎěľäυŮīäĬĸńäĸǥŎěäĬĸńäțńİäĲĝäȫńäĻäĭĻäľŎĝäĲņĻäĹŎĝäȬľäīľäĸĲŎäĮäĺŎĻäĮĶńīäĹŎĩæ�

7]R�DQG�\DN�RXWVLGH�D�KHUGHUVPDQ·V��EODFN�WHQW�

⡣⠯⠺⠯ᕬᕞ␌⠻ҎᆊⱘᏤ㇋Ǆ

ĸǥŎěäĬäĶńěäěńľäĸŎäİäĮĶŎæ�

$�ZRPDQ�PLONLQJ�D�W]RPR��IHPDOH�W]R��

ϔԡ⠻⇥ℷ↡⡣⠯ཊǄ
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ĸŎäİäĩĝäİĺäěġńľäĻäĮěŎäĸȬŌĩäȚńäĸǧņĻäĸĚŎĺæ��ĮěŎäĸȬŌĩäĬĸńäĸŎäİĺäĻäİĺäǳņĮäȬŌĩäĬäĨŎĮäĬäĩĝäæ�

$�FUHDP�VHSDUDWRU��&UHDP�LV�VHSDUDWHG�RXW�DQG�FDQ�EH�PDGH�LQWR�EXWWHU��FORWWHG�FUHDP��HWF��7KH�UHPDLQGHU�RI�WKH�PLON��ZKLFK�LV�QRZ�VNLPPHG��
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