
+RUWLFXOWXUDO�(QJLQHHULQJ�DQG�7HFKQRORJ\� ����

����ǣͻ͹ͺǦͳ͵ͲͲǦͳ͵ǦͷͲͻͺ� �����͸͸

'521(6�)25�+257,&8/785(�

(U�5DWKLQDYHO�6��'U�5�.DYLWKD��'U�$�6XUHQGUDNXPDU���
'U�$�3�0RKDQNXPDU�DQG�'U�%�6XWKDNDU�

'HSDUWPHQW�RI�)DUP�0DFKLQHU\�DQG�3RZHU�(QJLQHHULQJ��71$8��&RLPEDWRUH� ����������
&RUUHVSRQGLQJ�DXWKRUV��UDWKLQDYHOHVU#JPDLO�FRP��NDYLWKD#WQDX�DF�LQ�

,QWURGXFWLRQ�
� 'URQHV�DUH�UHIHUUHG�FRPPRQO\�ZLWK�DOWHUQDWH�QDPHV�VXFK�DV�

8QPDQQHG�$HULDO�9HKLFOHV��8$9V��
8QPDQQHG�$LUFUDIW�6\VWHPV�
8QFUHZHG�$LUFUDIW�6\VWHPV�
8QSLORWHG�$LUFUDIW�
8QPDQQHG�$HULDO�6\VWHPV��8$6��
5HPRWHO\�3LORWHG�$LUFUDIW�6\VWHP��53$6��

7KH�WHUP�GURQH�KDV�YDULRXV�PHDQLQJ�RQ�GLIIHUHQW�FRQWH[WV�VXFK�DV��
%LRORJLFDO�FRQWH[W��D�GURQH�LV�D�PDOH�EHH�
6RXQG�FRQWH[W��D�GURQH�LV�D�PRQRWRQRXV��VXVWDLQHG�ORZ�SLWFKHG�QRLVH�WKDW�ODFNV�YDULDWLRQ�
RU�PHORG\�

� 'URQH� DSSOLFDWLRQV� HQFRPSDVV� QXPHURXV� DUHDV�� LQFOXGLQJ�� UHFRQQDLVVDQFH�� DJULFXOWXUDO�
RSHUDWLRQV� �VSUD\LQJ�� VHHGLQJ�� EURDGFDVWLQJ�RI� IHUWLOL]HUV� DQG�KDUYHVWLQJ� HWF��� VXUYHLOODQFH��PLQH�
UHVFXH�RSHUDWLRQV��DQG�VR�RQ��
� 'LIIHUHQW�W\SHV�RI�GURQHV�EDVHG�RQ�URWRU�FODVVLILFDWLRQ�LQFOXGH��+DVVDQDOLDQ�	�$EGHONHIL��
�������

�� )L[HG�ZLQJ�
�� 6LQJOH�URWRU�
�� +\EULG�GURQH�
�� 0XOWL�URWRU��
.H\�IHDWXUHV�RI�YDULRXV�GURQHV�DUH�DV�IROORZV�
)L[HG�ZLQJ�GURQH�DUH�ZHOO�NQRZQ�IRU�LWV�HQGXUDQFH�
+HOLFRSWHUV�PXOWLURWRUV�KDYH�WKH�EHQHILW�RI�9HUWLFDO�7DNHRII�DQG�/DQGLQJ��972/��DQG�
KRYHULQJ�
4XDG�URWRU�FURVV�FRQILJXUDWLRQ� �3DLU�RI�RSSRVLWH� URWRUV� URWDWLQJ�FRXQWHU�FORFNZLVH�DQG�
WKH� RWKHU� SDLU� URWDWLQJ� FORFNZLVH�� FDQ� PRYH� TXLFNO\� DQG� HDVLO\�� ERWK� SK\VLFDOO\� DQG�
PHWDSKRULFDOO\�

� 7KHVH�GD\V �UHVHDUFKHUV�DLP�WR�XQLWH�WKH�EHQHILW�RI�PXOWL�URWRU�ZLQJ�DQG�IL[HG�GURQHV�
'LIIHUHQW�W\SHV�RI�GURQHV�EDVHG�RQ�SRZHU�LQFOXGH�

�� (OHFWULF�'URQHV�

&KDSWHU�
��
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�� 3HWURO�3RZHUHG�'URQHV�
�� *DV�3RZHUHG�'URQHV�
�� 6RODU�3RZHUHG�'URQHV�
�� +\GURJHQ�IXHO�FHOO�GURQHV�
�� 7HWKHUHG�'URQHV�
�� +\EULG�'URQHV�

)LJ���%DWWHU\�2SHUDWHG�'URQH��+H[DFRSWHU��DQG�3HWURO�SRZHUHG�GURQH��4XDGFRSWHU��

)LJ���6RODU�3RZHUHG�'URQH�
6RXUFH��ZZZ�GURQHDVVHPEOH�FRP�

)LJ���+\EULG�GURQH��972/��
6RXUFH��ZZZ�GURQHDVVHPEOH�FRP�



+RUWLFXOWXUDO�(QJLQHHULQJ�DQG�7HFKQRORJ\� ����

����ǣͻ͹ͺǦͳ͵ͲͲǦͳ͵ǦͷͲͻͺ� �����͸ͺ

)LJ���7HWKHUHG�GURQHV�
6RXUFH��ZZZ�GUDJRQIO\SLFWXUHV�FRP

6L]H�RI�WKH�GURQHV�
� 6L]H�RI�GURQH�YDULHV�IURP� QDQR �WR� PHJD �EDVHG�RQ�WKH�ZHLJKW�RI�GURQHV���

�� 1DQR��OHVV�WKDQ�����JUDPV�
�� 0LQL������JUDPV�WR���NLORJUDPV�
�� 6PDOO����NLORJUDPV�WR����NLORJUDPV�
�� 0HGLXP�����NLORJUDPV�DQG�����NLORJUDPV�
�� /DUJH��PRUH�WKDQ�����NLORJUDPV�

$OVR��)HDWKHUZHLJKW�GURQHV�XQGHU�WKH�QDQR�FDWHJRU\�PD\�KDYH�D�ZHLJKW�RI����JUDPV��
$FFRUGLQJ�WR�OHQJWK�WKH�GURQHV�PD\�EH�FODVVLILHG�DV�IROORZV��

�� 9HU\�VPDOO�GURQHV�����PP�
�� 6PDOO�GURQHV��8S�WR����PP�
�� 0HGLXP�GURQHV����������PP�
�� /DUJH�GURQHV��0RUH�WKDQ������PP�

86�PLOLWDU\�FODVVLILFDWLRQ�RI�GURQHV�EDVHG�RQ�WKHLU�WUDYHO�UDQJH�DQG�WKHLU�HQGXUDQFH�LQ�WKH�
DLU��DV�IROORZV�

�� 9HU\�FORVH�UDQJH�8$9V����NP�UDQJH�DQG����WR����PLQXWHV�HQGXUDQFH�WLPH��
�� &ORVH�UDQJH�8$9V�����NP�UDQJH�DQG���WR���KRXUV�HQGXUDQFH�WLPH��
�� 6KRUW�UDQJH�8$9V������NP�RU�ORQJHU�NP�UDQJH�DQG���WR����KRXUV�HQGXUDQFH�WLPH��
�� 0LG�UDQJH�8$9V������NP�UDQJH�DQG����KRXUV�HQGXUDQFH�WLPH��
�� (QGXUDQFH�8$9V������NP�UDQJH�DQG����KRXUV�HQGXUDQFH�WLPH��

:RUNLQJ�RI�D�GURQH��$HURG\QDPLFV��
� ,Q� GURQH� DHURG\QDPLFV�� OLIW� DQG� GUDJ� DUH� FUXFLDO� IRUFHV� WKDW� GHWHUPLQH� WKH� DLUFUDIW
V�
SHUIRUPDQFH��/LIW� LV�JHQHUDWHG�E\� WKH�GURQH
V�ZLQJV�RU�URWRUV��SURYLGLQJ� WKH�QHFHVVDU\�XSZDUG�
IRUFH� WR� FRXQWHUDFW� JUDYLW\� DQG� NHHS� WKH� GURQH� DLUERUQH�� 'UDJ�� RQ� WKH� RWKHU� KDQG�� LV� WKH�
UHVLVWDQFH� HQFRXQWHUHG� DV� WKH� GURQH� PRYHV� WKURXJK� WKH� DLU�� RSSRVLQJ� LWV� IRUZDUG� PRWLRQ��
(QJLQHHUV�FDUHIXOO\�EDODQFH�WKHVH�IRUFHV�WR�RSWLPL]H�WKH�GURQH
V�HIILFLHQF\��PDQXHYDUDELOLW\��DQG�
RYHUDOO� IOLJKW� FKDUDFWHULVWLFV��$FKLHYLQJ� WKH� ULJKW� OLIW�WR�GUDJ� UDWLR�� L�H�� HQVXULQJ� WKH� WRWDO� WKUXVW�
IRUFH�UHPDLQV�HTXDO�WR�WKH�ZHLJKW�RI�WKH�GURQH�LV�FUXFLDO�IRU�PDLQWDLQLQJ�D�VWDEOH�DQG�FRQWUROOHG�
IOLJKW��
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)LJ���5RWRU�FRQILJXUDWLRQ�DQG�)RUFH�5HSUHVHQWDWLRQ�RI�'URQH�

� 7KH� V\PPHWULFDO� GHVLJQ� RI� GURQHV� DOORZV� LW� WR� WUHDW� DQ\� VLGH� DV� WKH� IURQW�� VLPSOLI\LQJ�
FRQWURO�DQG�QDYLJDWLRQ��$V�VKRZQ�LQ�ILJ����5RWRUV�DUH�SDLUHG�LQ�VHWV�ZLWK�RSSRVLWH�GLUHFWLRQV�RI�
URWDWLRQ��FORFNZLVH�DQG�FRXQWHU�FORFNZLVH��WR�FDQFHO�RXW�DQJXODU�PRPHQWXP�DQG�PDLQWDLQ�D�QHW�
DQJXODU�PRPHQWXP�RI�]HUR��DOORZLQJ�WKH�GURQH�WR�KRYHU��7R�LQGXFH�URWDWLRQ��\DZ���WKH�VSLQ�RI�
URWRUV� �� DQG� �� LV� GHFUHDVHG��ZKLOH� WKDW� RI� URWRUV� �� DQG� �� LV� LQFUHDVHG�� ,QFUHDVLQJ� WKH� UDWHV� RI�
URWRUV���DQG���ZKLOH�GHFUHDVLQJ�WKRVH�RI�URWRUV���DQG���PDLQWDLQV�HTXDO�WKUXVW�IRUFH��NHHSLQJ�WKH�
GURQH�DW�WKH�VDPH�YHUWLFDO�SRVLWLRQ��DQG�WKLV�DV\PPHWULFDO�WKUXVW�GLVWULEXWLRQ�LQGXFHV�D�IRUZDUG�
WLOW��6LPLODUO\�WKH�UHDUZDUG�DQG�VLGHZDUG�PRYHPHQWV�WDNHV�SODFH��

&RPSRQHQWV�RI�D�GURQH�
%/'&�0RWRUV�
)OLJKW�&RQWURO�6\VWHP�
'*36�
*URXQG�&RQWURO�6WDWLRQ�
3RZHU�V\VWHP�
6HQVRUV�
/DQGLQJ�JHDU

%/'&�0RWRUV�
� %UXVK�/HVV� '&� �%/'&�� PRWRUV� DUH� D� YLWDO� FRPSRQHQW� LQ� GURQH� KDUGZDUH�� RIIHULQJ�
DGYDQWDJHV� OLNH� LQFUHDVHG� HIILFLHQF\�� UHOLDELOLW\�� DQG� ORQJHU� OLIHVSDQ� FRPSDUHG� WR� WUDGLWLRQDO�
EUXVKHG�PRWRUV��7KHVH�PRWRUV�HPSOR\�HOHFWURQLF�FRPPXWDWLRQ��HOLPLQDWLQJ�WKH�QHHG�IRU�SK\VLFDO�
EUXVKHV��UHGXFLQJ�IULFWLRQ�DQG�ZHDU��%/'&�PRWRUV�FRQWULEXWH�WR�WKH�GURQHV
�OLJKWZHLJKW�GHVLJQ�
DQG�LPSURYHG�DHURG\QDPLFV��HQDEOLQJ�EHWWHU�DJLOLW\�DQG�ORQJHU�IOLJKW�WLPHV��7KH�SUHFLVH�FRQWURO�
DIIRUGHG�E\�%/'&�PRWRUV�HQKDQFHV�VWDELOLW\�DQG�UHVSRQVLYHQHVV��PDNLQJ�WKHP�DQ� LGHDO�FKRLFH�
IRU� YDULRXV� GURQH� DSSOLFDWLRQV�� IURP� KREE\LVW� TXDGFRSWHUV� WR� SURIHVVLRQDO� DHULDO� SKRWRJUDSK\�
SODWIRUPV��

)OLJKW�FRQWURO�
� 'URQH� IOLJKW� FRQWUROOHUV�� DOVR� FDOOHG� DV� )OLJKW� &RQWURO� 6\VWHPV� �)&6�� DUH� FUXFLDO�
FRPSRQHQWV� WKDW� PDQDJH� WKH� VWDELOLW\� DQG� QDYLJDWLRQ� RI� XQPDQQHG� DHULDO� YHKLFOHV�� .H\�
FRPSRQHQWV� LQWHJUDWHG�ZLWK� WKHVH� FRQWUROOHUV� DUH� RQ�ERDUG� VHQVRUV�ZKLFK� LQFOXGH� J\URVFRSHV��
DFFHOHURPHWHUV��DQG�EDURPHWHUV��DQG�WKH\�ZRUN�WRJHWKHU�WR�SURYLGH�DFFXUDWH�RULHQWDWLRQ��YHORFLW\��
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DQG� DOWLWXGH� GDWD� �6LOYDJQL� HW� DO��� ������� ,QWHJUDWHG� SURFHVVRUV� KDQGOH� GDWD� IXVLRQ� DQG� H[HFXWH�
IOLJKW�DOJRULWKPV��
� 7KH� UROO�� \DZ� DQG� XS�WKUXVW�� SLWFK� DFWLRQV� DUH� FRQWUROOHG� E\� DOWHULQJ� WKH� WKUXVWV� RI� WKH�
URWRUV� E\� PHDQV� RI� 3XOVH� :LGWK� 0RGXODWLRQ� �3:0�� WR� JLYH� WKH� UHTXLUHG� DFWLRQ�� 5HDO�7LPH�
2SHUDWLQJ� 6\VWHP� �5726�� IDFLOLWDWHV� WDVN� VFKHGXOH� SUHSDUDWLRQ�� RUJDQL]DWLRQ� RI� DFFHVVLEOH�
UHVRXUFHV�VXFK�DV�PHPRU\��LQWHU�WDVN�FRPPXQLFDWLRQ��DQG�SRZHU�XWLOL]DWLRQ��

/RFDOL]DWLRQ�
� )RU�DFFXUDWH�ORFDOL]DWLRQ��GURQHV�H[WHQVLYHO\�XVH�'LIIHUHQWLDO�*OREDO�3RVLWLRQLQJ�6\VWHP�
�'*36���6RPH�FDVHV�RI�GURQH�DSSOLFDWLRQV�DUH�*36�GHQLHG��WKXV�FXUUHQWO\��ODVHU�VFDQQHUV��YLVLRQ�
VHQVRUV��DQG�WKH�,08�DUH�WKH�DOWHUQDWLYH�SRVLWLRQ�VHQVRUV�XVHG�IRU�GURQH�VHOI�ORFDOLVDWLRQ��
� *URXQG�&RQWURO�6WDWLRQ��*&6��FRPSULVHV�RI�VRIWZDUH�DQG�KDUGZDUH�HVVHQWLDO�IRU�GURQH�
UHPRWH� FRQWURO�� +DUGZDUH�� OLNH� MR\VWLFNV�� VPDUW� SKRQHV� WDNHV� WKH� SLORW V� FRPPDQG� ZKLFK� LV�
WUDQVPLWWHG�WR�WKH�GURQH�WKURXJK�UDGLR�WUDQVPLWWHU��*&6�FROOHFWV�WHOHPHWU\�GDWD�DQG�SURYLGHV�LW�
RQ�WKH�*&6�XVHU�LQWHUIDFH��&DUOVRQ�DQG�5\VJDDUG���������'DWD�IORZ�EHWZHHQ�*&6�DQG�GURQH�RQ�
D�PLVVLRQ�WDNHV�SODFH�E\�FRPPXQLFDWLRQ�QHWZRUNLQJ��

3DWK�SODQQLQJ�
� 3DWK� SODQQLQJ� LV� D� NH\� DVSHFW� RI� DXWRQRPRXV� W\SH� RI� QDYLJDWLRQ�� ,W� JHQHUDWHV� D� VHW� RI�
ZD\SRLQWV�RU�SDWK�ZKLFK�GURQH�IROORZV�FRQVLGHULQJ�WKH�SK\VLFDO�DQG�HQYLURQPHQWDO�FRQVWUDLQWV�
RI� WKH� GURQH� WR� DFFRPSOLVK� FROOLVLRQ� IUHH� IOLJKW� �&KHQ� HW� DO��� ������� ,PSOHPHQWDWLRQ� RI� SDWK�
SODQQLQJ�DLPHG�DW�ILQGLQJ�WKH�RSWLPXP�SDWK�WR�PD[LPL]H�WKH�YDOXH�RI�JDWKHUHG�VHQVLQJ�GDWD�DQG�
WR�PLQLPL]H�IOLJKW�WLPH��HQHUJ\�XVH��DQG�RSHUDWLRQDO�ULVNV��4XLWH�D�IHZ�DOJRULWKPV�IRU�TXDQWLI\LQJ�
GLVWDQFHV�WR�REVWDFOHV�DQG�FDOFXODWLRQV�RI�WKH�GURQH V�SDWK�DUH�LQFOXVLYH��6LOYD�HW�DO����������

3RZHU�V\VWHP�
7KH�IOLJKW�WLPH�RI�D�GURQH�LV�GLUHFWO\�LQIOXHQFHG�E\�WKH�EDWWHU\
V�FDSDFLW\�DQG�WKH�SRZHU�

UHTXLUHPHQWV�RI�WKH�GURQH
V�FRPSRQHQWV� /LWKLXP�3RO\PHU��/L3R��LV�WKH�PRVW�FRPPRQ�W\SH�RI�
EDWWHU\� XVHG� LQ� GURQHV�� /L3R� EDWWHU\� RIIHUV� D� KLJK� HQHUJ\� GHQVLW\�� SURYLGLQJ� D� JRRG� EDODQFH�
EHWZHHQ�ZHLJKW�DQG�FDSDFLW\��'URQHV�IXQFWLRQ�RQ�VSHFLILF�YROWDJH�UHTXLUHPHQWV��6RPH�FRPPRQ�
YROWDJH� OHYHOV� LQFOXGH� ���9�� ���9�� ����9�� DQG� ����9� DQG� �����9��'URQH� EDWWHULHV� W\SLFDOO\� XVH�
VSHFLDOL]HG�FKDUJHUV� WR�FKDUJH� WKHPVHOYHV��3URSHU�FDUH� DQG�PDLQWHQDQFH�RI�GURQH�EDWWHULHV� DUH�
HVVHQWLDO�IRU�HQVXULQJ�VDIH�DQG�UHOLDEOH�RSHUDWLRQV��

6HQVRUV�
7KH� FRPELQDWLRQ� RI� IROORZLQJ� VHQVRUV� DOORZV� GURQHV� WR� ZRUN� DXWRQRPRXVO\�� QDYLJDWH�

GLIILFXOW�HQYLURQPHQWV��DQG�SHUIRUP�D�EURDG�UDQJH�RI�WDVNV��
%DURPHWHU��(VWLPDWH�GURQH
V�DOWLWXGH�
&RPSDVV�0DJQHWRPHWHU��(VWLPDWH�GURQH
V�RULHQWDWLRQ�
,QHUWLDO�0HDVXUHPHQW�8QLW� �DFFHOHURPHWHUV� DQG� J\URVFRSHV��� (VWLPDWH� GURQH
V� YHORFLW\��
DFFHOHUDWLRQ��DQG�RULHQWDWLRQ�
3UR[LPLW\�6HQVRUV��8OWUDVRQLF�DQG�LQIUDUHG�VHQVRUV���2EVWDFOH�GHWHFWLRQ�DQG�DYRLGDQFH�LQ�
GURQHV�
/L'D5��/LJKW�'HWHFWLRQ�DQG�5DQJLQJ���(VWLPDWH�GLVWDQFHV�
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5DGDU��/RQJ�UDQJH�REMHFW�GHWHFWLRQ�LQ�GURQHV�
7HUUDLQ� 3URILOLQJ� 6HQVRUV�� (VWLPDWH� VORSH�� URXJKQHVV�� DQG� RWKHU� FKDUDFWHULVWLFV� RI� WKH�
WHUUDLQ�
/RDG�6HQVRUV��0RQLWRU�WKH�SD\ORDG�
,PDJH�6HQVRUV��&DSWXULQJ�YLVXDO�GDWD��VWDQGDUG�SKRWRJUDSK\��YLGHRJUDSK\�HWF��

/DQGLQJ�JHDU�
� /DQGLQJ�JHDU�VHUYHV�DV�DQ�HVVHQWLDO�FRPSRQHQW�LQ�GURQH�GHVLJQ��SURYLGLQJ�VXSSRUW�GXULQJ�
WDNHRII�� ODQGLQJ�� DQG�ZKLOH� RQ� WKH� JURXQG�� ,W� W\SLFDOO\� LQFOXGHV� VWUXFWXUDO� HOHPHQWV� DQG� VKRFN�
DEVRUEHUV� WR� DEVRUE� WKH� LPSDFW� RI� ODQGLQJV� DQG� HQVXUH� D� VPRRWK� WRXFKGRZQ�� 7KH� GHVLJQ� RI�
ODQGLQJ� JHDU� YDULHV� EDVHG� RQ� WKH� W\SHV� RI� GURQH� DQG� LWV� DWWDFKPHQW�� (IIHFWLYH� ODQGLQJ� JHDU�
FRQWULEXWHV� WR� WKH�RYHUDOO� VDIHW\� DQG�RSHUDWLRQDO� FDSDELOLWLHV�RI� DQ� DLUFUDIW�E\�PLWLJDWLQJ� IRUFHV�
GXULQJ�ODQGLQJV�DQG�VXSSRUWLQJ�JURXQG�PDQHXYHUV��

9DULRXV�DWWDFKPHQWV�WR�GURQHV�
� 9DULRXV�DWWDFKPHQWV�IRU�GURQHV�LQ�RUGHU�WR�DFFRPSOLVK�YDULHW\�RI�WDVNV�LQFOXGH��

$JULFXOWXUDO�VSUD\HUV�
/LJKWLQJ�6\VWHPV�
0DQLSXODWRU�$UPV�RU�*ULSSHUV�
1HW�*XQV�RU�&DSWXUH�0HFKDQLVPV�
&XWWLQJ�WRROV�
*HRWDJJLQJ�DQG�*36�'HYLFHV�
&DPHUDV�DQG�,PDJLQJ�'HYLFHV�
&RPPXQLFDWLRQ�(TXLSPHQW�
6HQVRUV�

$JULFXOWXUDO�$SSOLFDWLRQV�RI�'URQHV
&URS�PRQLWRULQJ��*RNRRO�HW�DO���������
6RLO�PDSSLQJ��5DWKLQDYHO�HW�DO���������
<LHOG�HVWLPDWLRQ��7DQXW�HW�DO���������
,QVHFW�&RQWURO��.DNXWDQL�HW�DO���������
6HHG�ERPELQJ��6DLNLD�HW�DO���������
6HHG�IHUWLOL]HU�EURDGFDVWLQJ��0DU]XNL�HW�DO���������5DWKLQDYHO�HW�DO���������
6SUD\LQJ��&KHPLFDOV�RQ�FURSV�3DLQWV�RQ�SURWHFWHG�KRXVHV���6KDKURR]�HW�DO���������
3ROOLQDWLRQV�$VVLVWDQFH��'LD]�HW�DO���������
&RFRQXW�IUXLW�KDUYHVWLQJ��5DWKLQDYHO�HW�DO���������
%LUG�VFDUHU��0RKDPHG�HW�DO���������

)DUP�'URQHV��,QGLDQ�FRQWH[W�
� 7KH� *RYHUQPHQW� RI� ,QGLD� KDV� WDNHQ� D� VLJQLILFDQW� VWHS� LQ� DJULFXOWXUDO� UHVHDUFK� E\�
DSSURYLQJ�WKH�XVH�RI�GURQHV��LQLWLDOO\�IRU�WKH�,QWHUQDWLRQDO�&URSV�5HVHDUFK�,QVWLWXWH�IRU�WKH�6HPL�
$ULG�7URSLFV��,&5,6$7��LQ�+\GHUDEDG��7KLV�PRYH��UHJXODWHG�E\�WKH�0LQLVWU\�RI�&LYLO�$YLDWLRQ�
�0R&$�� DQG�'LUHFWRUDWH�*HQHUDO� RI�&LYLO�$YLDWLRQ� �'*&$��� VLJQLILHV� D� VKLIW� WRZDUGV�PRGHUQ�
WHFKQRORJ\�LQ�WKH�IDUPLQJ�VHFWRU��
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� 7R�HQVXUH�UHVSRQVLEOH�GURQH�XVDJH��WKH�JRYHUQPHQW�KDV�VHW�VSHFLILF�FULWHULD��,QGLYLGXDOV�
RSHUDWLQJ� GURQHV� PXVW� EH� EHWZHHQ� ��� DQG� ��� \HDUV� ROG�� UHJLVWHUHG�� DQG� LVVXHG� D� 8QLTXH�
,GHQWLILFDWLRQ�1XPEHU� �8,1���0RUHRYHU��RQO\� WKRVH�KROGLQJ� D� UHPRWH�SLORW� OLFHQVH� �53/�� DQG�
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