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$EVWUDFW

7KH VPDOO WRXFK VFUHHQV RI VPDUWSKRQHV SODFH QHZ GHPDQGV RQ WH[W LQSXW PHWKRGV� 2QH� � � � � � � � � � � � �
SRSXODU PHWKRG LV WR XVH GLIIHUHQW VRIWZDUH WKDW DOORZV XVHUV WR W\SH ZRUGV E\ VZLSLQJ WKHLU� � � � � � � � � � � � � � �
ILQJHU�DFURVV�WKH�VFUHHQ�

'LIIHUHQW LPSOHPHQWDWLRQV RI DOJRULWKPV IRU WUDQVODWLQJ VZHHSLQJ JHVWXUHV LQWR ZRUGV ZHUH� � � � � � � � � �
FRPSDUHG LQ WKLV UHSRUW� 7KHVH ZHUH DOVR FRPSDUHG ZLWK WKH PDUNHW�OHDGLQJ VROXWLRQ 6OLGH,7�� � � � � � � � � � � �
:LWK UHODWLYHO\ VLPSOH PHDQV D FRPELQDWLRQ RI DOJRULWKPV� ZKRVH SHUIRUPDQFH LV FRPSDUDEOH WR� � � � � � � � � � � �
6OLGH,7��ZDV�VXFFHVVIXOO\�LPSOHPHQWHG�

�



6DPPDQIDWWQLQJ

6Pn SHNVNlUPDU KRV VPDUWSKRQHV VWlOOHU Q\D NUDY Sn WH[WLQPDWQLQJVPHWRGHU� (Q SRSXOlU� � � � � � � � � �
PHWRG lU DWW DQYlQGD ROLND SURJUDP VRP OnWHU DQYlQGDUHQ VNULYD RUG JHQRP DWW VYHSD ILQJUHW� � � � � � � � � � � � � �
|YHU�VNlUPHQ�

, GHW KlU SURMHNWHW MlPI|UGHV ROLND LPSOHPHQWDWLRQHU DY DOJRULWPHU I|U DWW |YHUVlWWD VYHSDQGH� � � � � � � � � � � �
JHVWHU WLOO RUG� 'HVVD MlPI|UGHV lYHQ PHG GHQ PDUNQDGVOHGDQGH O|VQLQJHQ 6OLGH,7� 0HG JDQVND� � � � � � � � � � � �
HQNOD PHGHO LPSOHPHQWHUDGHV HQ NRPELQDWLRQ DY DOJRULWPHU YDUV SUHVWDQGD lU MlPI|UEDU PHG� � � � � � � � � � �
6OLGH,7�

�



)|UGHOQLQJ�DY�DUEHWH

0HUSDUWHQ DY DUEHWHW XWI|UGHV WLOOVDPPDQV� 9L SDUSURJUDPPHUDGH VW|UUH GHOHQ DY V\VWHPHW RFK� � � � � � � � � � �
DQYlQGH YHUVLRQVKDQWHULQJ I|U DWW VDPDUEHWD RP NRGHQ� 5DSSRUWHQ VNUHY YL NROODERUDWLYW L� � � � � � � � � � �
*RRJOH 'RFV RFK YL XWE\WWH LGpHU RFK IXQGHULQJDU PHG YDUDQGUD XQGHU DUEHWHWV JnQJ� %nGD� � � � � � � � � � � � �
I|UIDWWDUQD�ELGURJ�OLND�P\FNHW�WLOO�DUEHWHW�

�



 



,QQHKnOOVI|UWHFNQLQJ 6LGD

����,QWURGXNWLRQ �
����3UREOHPIRUPXOHULQJ �
����%DNJUXQG �

������)lUGLJD�NRPPHUVLHOOD�O|VQLQJDU �
������$OJRULWPHUQD�EDNRP�JHVWEDVHUDG�WH[WLQPDWQLQJ �
������([HPSHO�Sn�HQ�IlUGLJ�DOJRULWP �
������0DVNLQLQOlUQLQJ ��

����0HWRG ��
������'HILQLWLRQHU��WDQJHQWERUG�RFK�VYHSDQGH�JHVW ��
������7HVWQLQJ ��

��������5HJOHUQD�I|U�VWUDIISRlQJ ��
��������2UGOLVWD�DWW�DQYlQGD�I|U�RUGI|UVODJHQ ��
��������7LR�WHVWRUG�WLOO�XWYlUGHULQJ�DY�DOJRULWPHUQD ��

������'DWDLQVDPOLQJ ��
������'HILQLWLRQHU��ERNVWDYVVHULH�RFK�DOJRULWP ��
������$OJRULWPHU ��

��������/HYHQVKWHLQDYVWnQG���/HYHQVKWHLQ�$OJRULWKP�� ��
��������*UXQGOlJJDQGH�DOJRULWP���%DVLF�$OJRULWKP�� ��

����������6WULNWDUH�YDULDQW ��
��������)|UOnWDQGH�DOJRULWP���)RUJLYLQJ�)LOWHULQJ�$OJRULWKP�� ��
��������2UGOlQJGVDOJRULWP���/RQJ�:RUGV�$OJRULWKP�� ��
��������)nJHOYlJVDOJRULWP���%HHOLQLQJ�$OJRULWKP�� ��

������7HVWQLQJ�DY�6OLGH,7 ��
����5HVXOWDW ��

������5HVXOWDW�I|U�ElVWD�DOJRULWPHQ ��
������*UDIHU ��

��������6WUDIISRlQJ�SHU�DOJRULWP ��
��������5lWW�Sn�I|UVWD�I|UVODJHW ��

����'LVNXVVLRQ ��
������%lVWD�DOJRULWPHQ ��

��������(QNOD�I|UElWWULQJDU ��
��������$YDQFHUDGH�I|UElWWULQJDU ��

������-lPI|UHOVH�PHG�6OLGH,7 ��
������$QYlQGEDUKHW ��

����6OXWVDWV ��
����.lOOI|UWHFNQLQJ ��
$SSHQGL[�$��7HVWQLQJVUHVXOWDW ��
$SSHQGL[�%��8UYDO�DY�WHVWQLQJVXWVNULIWHU ��

�



 



� ,QWURGXNWLRQ

6PDUWSKRQHV EOLU DOOW YDQOLJDUH QX I|U WLGHQ� (Q YDQOLJ HJHQVNDS KRV GHQQD W\S DY WHOHIRQ lU DWW� � � � � � � � � � � � � � � �
GHQ VDNQDU HWW I\VLVNW WDQJHQWERUG� YLONHW J|U DWW DQYlQGDUHQ LVWlOOHW InU VNULYD Sn QnJRW VODJV� � � � � � � � � � � � � �
YLUWXHOOW WDQJHQWERUG� 'HQ WUDGLWLRQHOOD W\SHQ DY YLUWXHOOD WDQJHQWERUG KlUPDU PHNDQLVND� � � � � � � � �
WDQJHQWERUG � PDQ WU\FNHU RFK VOlSSHU ILQJUHW Sn HQ YLVV ERNVWDY I|U DWW VNULYD GHQ� 'HWWD NUlYHU� � � � � � � � � � � � � � � �
HQ YLVV SUHFLVLRQ DY DQYlQGDUHQ� 2P PDQ LQWH WU\FNHU Sn SUHFLV GHQ ERNVWDYHQ PDQ YLOO VNULYD� � � � � � � � � � � � � � �
Vn EOLU GHW IHO RFK GHWWD JlOOHU I|U YDUHQGD ERNVWDY� 'HVVXWRP lU PnQJD VPDUWSKRQH�VNlUPDU� � � � � � � � � � � � �
JDQVND�VPn�YLONHW�J|U�GHW�lQQX�VYnUDUH�DWW�WU\FND�Sn�UlWW�VWlOOH�

'HW ILQQV GRFN DOWHUQDWLYD LQPDWQLQJVPHWRGHU WLOO DWW WU\FND Sn HQ ERNVWDY L WDJHW� (Q SRSXOlU� � � � � � � � � � � � � �
PHWRG lU DWW DQYlQGD HWW YLUWXHOOW WDQJHQWERUG VRP E\JJHU Sn VYHSDQGH JHVWHU� 6nGDQD KDU� � � � � � � � � � � � �
LPSOHPHQWHUDWV I|U VPDUWSKRQHV PHG JRG IUDPJnQJ� ,VWlOOHW I|U DWW WU\FND SUHFLVW XSSUHSDGH� � � � � � � � � � �
JnQJHU VlWWHU PDQ EDUD QHG ILQJUHW Sn I|UVWD ERNVWDYHQ L RUGHW PDQ YLOO VNULYD RFK VYHSHU VHGDQ� � � � � � � � � � � � � � � �
I|UEL DOOD ERNVWlYHU L RUGQLQJHQ GH VND I|UHNRPPD� 1lU ILQJUHW VHGDQ O\IWHU �YLG VLVWD ERNVWDYHQ L� � � � � � � � � � � � � � �
RUGHW� VHU PDQ Sn EDQDQ ILQJUHW U|UGH VLJ OlQJV� 'HWWD XWJ|U GHQ VYHSDQGH JHVWHQ� (Q� � � � � � � � � � � � � �
EDNRPOLJJDQGH DOJRULWP DQDO\VHUDU VHGDQ JHVWHQ I|U DWW XWW\GD YLONHW RUG DQYlQGDUHQ PHQDU DWW� � � � � � � � � � � �
VNULYD��1HGDQ�I|OMHU�HWW�H[HPSHO�Sn�KXU�HQ�VYHSDQGH�JHVW�NDQ�VH�XW�

)LJXU��
([HPSHO Sn VYHSDQGH JHVW I|U RUGHW �+(//2�� $QYlQGDUHQ E|UMDU� � � � � � � �
JHQRP DWW NOLFND RFK GUD YLG +� IRUWVlWWHU XSS WLOO (� J|U HQ VNDUS� � � � � � � � � � � � �
VYlQJ RFK GUDU VHGDQ YLGDUH L HQ VYHSDQGH U|UHOVH WLOO / I|U DWW WLOO� � � � � � � � � � � � �
VLVW�DYVOXWD�JHVWHQ�YLG�2�

�



� 3UREOHPIRUPXOHULQJ

'HW ILQQV PnQJD IUnJHVWlOOQLQJDU NULQJ DQYlQGDQGHW DY VYHSDQGH JHVWHU I|U LQPDWQLQJ DY WH[W�� � � � � � � � � � � �
6\IWHW PHG GHW KlU SURMHNWHW YDU HQGDVW DWW LPSOHPHQWHUD RFK XQGHUV|ND ROLND DOJRULWPHU VRP� � � � � � � � � � � � �
VNXOOH�NXQQD�YDUD�OlPSOLJD�DWW�DQYlQGD�PHG�GHQ�RYDQ�EHVNULYQD�WH[WLQPDWQLQJVPHWRGHQ�

(Q YLNWLJ GHOXSSJLIW YDU DWW NXQQD JH IOHUD RUGDOWHUQDWLY WLOO DQYlQGDUHQ QlU UHVXOWDWHW YDU WYHW\GLJW�� � � � � � � � � � � � � �
, GHQQD XSSJLIW LQJLFN RFNVn DWW UDQJRUGQD GHVVD DOWHUQDWLY HQOLJW KXU WUROLJW GHW YDU DWW UHVSHNWLYH� � � � � � � � � � � � � � �
RUG�YDU�MXVW�GHW�VRP�V|NWHV�

'HW KlU SURMHNWHW IRNXVHUDGH HQGDVW Sn GH WHNQLVND GHODUQD DY SUREOHPRPUnGHW� )UnJRU LQRP� � � � � � � � � � � �
RPUnGHW PlQQLVND�GDWRULQWHUDNWLRQ� VRP WLOO H[HPSHO RP LQPDWQLQJVPHWRGHQ lU DQYlQGEDU HOOHU� � � � � � � � �
HIIHNWLY��OnJ�XWDQI|U�SURMHNWHWV�RPInQJ�

�



� %DNJUXQG

��� )lUGLJD�NRPPHUVLHOOD�O|VQLQJDU

'HW ILQQV IOHUD I|UHWDJ VRP KDU NRPPHUVLHOOD SURGXNWHU YLOND NDQ J|UD RP VYHSDQGH JHVWHU Sn� � � � � � � � � � � � � �
SHNVNlUPDU WLOO WH[W� (WW H[HPSHO lU I|UHWDJHW 'DVXU 3DWWHUQ 5HFRJQLWLRQ /WG� VRP VlOMHU HQ DSS�� � � � � � � � � � � � � �
WLOO EODQG DQQDW $QGURLGSODWWIRUPHQ� YLONHQ P|MOLJJ|U MXVW JHVWEDVHUDG WH[WLQPDWQLQJ� 'HUDV DSS�� � � � � � � � � �
6OLGH,7 � VlOMV I|U ����� 6(. RFK KDU SDVVHUDW ��� ��� N|S Sn *RRJOH 3OD\� YLONHW YLVDU DWW GHW lU� � � � � � � � � � � � � � � � � �
HWW�SRSXOlUW�VlWW�DWW�VNULYD�Sn�

(WW DQQDW I|UHWDJ lU 6Z\SH VRP KDU HQ OLNQDQGH O|VQLQJ� 'HQ JnU GRFN L QXOlJHW ������������� � � � � � � � � � � � � � �
LQWH DWW N|SD VRP HQ IULVWnHQGH DSS WLOO $QGURLGSODWWIRUPHQ XWDQ PDQ PnVWH N|SD HQ VPDUWSKRQH� � � � � � � � � � � � � �
VRP�KDU�6Z\SH�I|ULQVWDOOHUDW�

��� $OJRULWPHUQD�EDNRP�JHVWEDVHUDG�WH[WLQPDWQLQJ

'HW OLJJHU PnQJD nUV IRUVNQLQJ RFK IOHUD SDWHQWDQV|NQLQJDU EDNRP WHNQLNHQ WLOO EnGH 6Z\SH RFK� � � � � � � � � � � � �
6OLGH,7� 'HWWD J|U DWW GHW LQWH ILQQV Vn P\FNHW RIIHQWOLJ LQIRUPDWLRQ RP KXU VMlOYD DOJRULWPHUQD� � � � � � � � � � � � � �
IXQJHUDU��ERUWVHWW�IUnQ�SDWHQWDQV|NQLQJDUQD ��

([WUHPHWHFK KDU GRFN VDWW VLJ LQ L 6Z\SHV SDWHQW RFK KDU L VWRUD GUDJ I|UNODUDW KXU 6Z\SH� � � � � � � � � � � � � � � �
IXQJHUDU� 6Z\SH E\JJHU Sn IOHUD ROLND DOJRULWPHU RFK O|VQLQJDU� (QOLJW ([WUHPHWHFK KDU 6Z\SH� � � � � � � � � � � �
HQ OLVWD PHG WlQNEDUD RUG VRP DQYlQGDUHQ NDQ WlQNDV YLOMD VNULYD� 6HGDQ J|U 6Z\SH RP YDUMH� � � � � � � � � � � � � � �
VYHSDQGH JHVW WLOO HQ PRGHOO VRP VSDUDU YLONHQ EDQD JHVWHQ VYHSWHV |YHU� 0RGHOOHQ VSDUDU YLOND� � � � � � � � � � � � � �
ERNVWlYHU �VHQDUH EHQlPQW VRP HQ ERNVWDYVVHULH� VRP JHVWHQ JLFN |YHU RFK VHGDQ MlPI|UV� � � � � � � � � � � �
PRGHOOHQ PHG P|MOLJD EDQRU I|U GH ROLND RUGHQ L RUGOLVWDQ� (IWHU GHWWD SUHVHQWHUDV DQYlQGDUHQ� � � � � � � � � � � � �
PHG�ROLND�RUG�VRP�KRQ�InU�YlOMD�PHOODQ�

��KWWS���ZZZ�PRELOHWH[WLQSXW�FRP�
��KWWSV���SOD\�JRRJOH�FRP�VWRUH�DSSV�GHWDLOV"LG FRP�GDVXU�VOLGHLW
��KWWS���ZZZ�VZ\SH�FRP�
��KWWS���ZZZ�IUHHSDWHQWVRQOLQH�FRP���������KWPO
��KWWS���ZZZ�H[WUHPHWHFK�FRP�H[WUHPH�������KRZ�GRHV�VZ\SH�UHDOO\�ZRUN

�

�

�

�

�

�



6Z\SH DQYlQGHU lYHQ IOHUD ROLND KHXULVWLNHU I|U DWW I|UElWWUD O|VQLQJVI|UVODJHQ� 1nJUD� � � � � � � � � �
KHXULVWLNHU�lU�I|OMDQGH�

�� 'HODU DY JHVWHQ VRP VYHSV VQDEEDUH DQVHV YDUD PLQGUH SUHFLVD lQ GHODU VRP VYHSV� � � � � � � � � � � � �
OnQJVDPW�

�� 6NDUSD VYlQJDU L JHVWHQ J|U GHW PHU WUROLJW DWW ERNVWDYHQ XQGHU JHVWHQ VND WDV PHG�� � � � � � � � � � � � � �
LVWlOOHW�I|U�DWW�EDUD�YDUD�HQ�XWI\OOQDGVERNVWDY�Sn�YlJHQ�WLOO�GH�ULNWLJD�ERNVWlYHUQD�

�� 2UG L RUGOLVWDQ� VRP RP|MOLJHQ NDQ YDUD NDQGLGDHU� ILOWUHUDV ERUW� (WW RUG L RUGOLVWDQ DQVHV� � � � � � � � � � � � � �
YDUD�RP|MOLJW�RP�LQWH�DOOD�GHVV�ERNVWlYHU�OLJJHU�Sn��HOOHU�QlUD��JHVWHQV�EDQD�

�� 9DQOLJD�RUG�SULRULWHUDV�K|JUH�lQ�RYDQOLJD�RUG�

8W|YHU GHWWD I|UV|NHU 6Z\SH KHOD WLGHQ DWW OlUD VLJ YLOND RUG DQYlQGDUHQ VNULYHU RFK KXU� � � � � � � � � � � � � �
DQYlQGDUHQ VNULYHU GHVVD� 'HWWD J|U DWW 6Z\SH KHOD WLGHQ I|UElWWUDU VLQ I|UPnJD DWW JH NRUUHNWD� � � � � � � � � � � � � �
RUGI|UVODJ�

��� ([HPSHO�Sn�HQ�IlUGLJ�DOJRULWP

8W|YHU GHW PDQ NDQ In IUDP XU 6Z\SHV SDWHQWDQV|NDQ ILQQV GHW LQWH VlUVNLOW P\FNHW LQIRUPDWLRQ� � � � � � � � � � � � � �
RP KXU DOJRULWPHUQD IDNWLVNW IXQJHUDU� 'HW ILQQV GRFN HQ DOJRULWP � EHVNULYHQ L HQ DUWLNHO Sn� � � � � � � � � � � � � �
,QWHUQHW VNULYHQ DY .ULVKQD %KDUDGZDM� VRP |YHUVlWWHU ERNVWDYVVHULHU WLOO WlQNEDUD RUG�� � � � � � � � � �
$OJRULWPHQ lU VNULYHQ L SURJUDPPHULQJVVSUnNHW 3\WKRQ RFK lU HQGDVW �� UDGHU OnQJ� 'HQ NUlYHU�� � � � � � � � � � � � �
SUHFLV VRP 6Z\SH RFK 6OLGH,7� WLOOJnQJ WLOO HQ RUGOLVWD PHG WlQNEDUD RUG� 'HQ I|UXWVlWWHU RFNVn� � � � � � � � � � � � � �
DWW GHQ VYHSDQGH JHVWHQ UHGDQ lU |YHUVDWW WLOO HQ ERNVWDYVVHULH� 6HGDQ DQYlQGHU DOJRULWPHQ� � � � � � � � � � � �
I|OMDQGH�WUH�KHXULVWLNHU�

�� 'HQ ILOWUHUDU IUDP DOOD RUG VRP E|UMDU RFK VOXWDU Sn VDPPD ERNVWDY VRP GHQ VYHSDQGH� � � � � � � � � � � � � �
JHVWHQV�ERNVWDYVVHULH�E|UMDU�RFK�VOXWDU�Sn�

�� 'HQ ILOWUHUDU IUDP DOOD RUG YDUV ERNVWlYHU I|UHNRPPHU L UlWW RUGQLQJ L GHQ VYHSDQGH� � � � � � � � � � � � �
JHVWHQV�ERNVWDYVVHULH��6Z\SH�J|U�VDPPD�VDN��PHQ�LQWH�OLND�VWULNW��

�� 'HQ UlNQDU XW HQ JLVVQLQJ Sn GHW V|NWD RUGHWV PLQLPXPOlQJG EDVHUDW Sn DQWDOHW KRSS� � � � � � � � � � � � �
PHOODQ ROLND UDGHU Sn WDQJHQWERUGHW� $OOD RUG VRP XQGHUVWLJHU GHQ V|NWD PLQLPXPOlQJGHQ� � � � � � � � � � �
ILOWUHUDV�VOXWOLJHQ�ERUW�

.ULVKQDV DOJRULWP lU� MlPI|UW PHG 6Z\SH RFK 6OLGH,7�V DOJRULWPHU� JDQVND HQNHO� RFK VNXOOH� � � � � � � � � � � �
NXQQD�YDUD�HQ�XWJnQJVSXQNW�I|U�GHW�KlU�SURMHNWHW�

��+HXULVWLN��(WW�VlWW�DWW�J|UD�NYDOLILFHUDGH�JLVVQLQJDU�WLOO�SUREOHP�VRP�lU�I|U�VYnUD�DWW�O|VDV�H[DNW�
��KWWS���NULVKQDEKDUDGZDM�LQIR�KRZ�VZ\SH�ZRUNV�

�

�

�



��� 0DVNLQLQOlUQLQJ

(WW DQQDW VlWW DWW DQJULSD SUREOHPHW PHG DWW W\GD JHVWHU lU DWW DQYlQGD PHWRGHU EDVHUDGH Sn� � � � � � � � � � � � � � �
PDVNLQLQOlUQLQJ� 7DOLJHQNlQQLQJ VDPW DQGUD SUREOHP LQRP VLJQDODQDO\V NDQ O|VDV PHG GHVVD� � � � � � � � � �
PHWRGHU YLONHW LQGLNHUDV L +LGGHQ 0DUNRY 0RGHOV �5DELQHU� ������ , SXEOLNDWLRQHQ EHVNULYV GHW� � � � � � � � � � � �
KXU PDVNLQLQOlUQLQJ NDQ XSSQnV PHG KMlOS DY GROGD 0DUNRYPRGHOOHU� 'HW lU P|MOLJW DWW 6Z\SH�� � � � � � � � � � � � �
PHG�IOHUD��DQYlQGHU�GHQQD�WHNQLN�I|U�DWW�nVWDGNRPPD�VLQ�OlUDQGH�IXQNWLRQ�

3n HQ YlOGLJW JHQHUHOO QLYn NDQ PDQ VlJD DWW GROGD 0DUNRYPRGHOOHU lU HWW PDWHPDWLVNW V\VWHP� � � � � � � � � � � � � �
VRP WLOO H[HPSHO NDQ DQYlQGDV WLOO DWW NlQQD LJHQ P|QVWHU� 'HW NDQ lYHQ WUlQDV I|U DWW EOL ElWWUH� � � � � � � � � � � � � � � � �
RFK ElWWUH Sn GHWWD� 3UREOHPHW L GHW KlU SURMHNWHW� DWW NlQQD LJHQ YLONHW RUG DQYlQGDUHQ I|UV|NHU� � � � � � � � � � � � � � �
VYHSD�IUDP��VNXOOH�NXQQD�O|VDV�PHG�GHQQD�WHNQLN�

��



� 0HWRG

$OJRULWPHUQD lU WYXQJQD DWW� QlU GH DQDO\VHUDU HQ JHVW� YDUD WLOOUlFNOLJW LQWHOOLJHQWD I|U DWW I|UVWn� � � � � � � � � � � � � �
YLONHW RUG DQYlQGDUHQ YLOO VNULYD� 6YHSDQGH JHVWHU SDVVHUDU� I|UXWRP GH ERNVWlYHU VRP lU� � � � � � � � � � � �
WlQNWD DWW LQJn L RUGHW� RIWDVW HQ GHO R|QVNDGH ERNVWlYHU� 'HVVD ERNVWlYHU XWJ|U HWW EUXV L� � � � � � � � � � � � � � �
JHVWHQ� $OJRULWPHUQD PnVWH GlUI|U XWI|UD QnJRQ VODJV VLJQDODQDO\V I|U DWW KDQWHUD GHWWD� )|U DWW� � � � � � � � � � � � �
H[HPSHOYLV VNULYD RUGHW �723� SDVVHUDU PDQ W\SLVNW ERNVWlYHUQD �7<8,23� PHG HQ VYHSDQGH� � � � � � � � � � �
JHVW� %RNVWlYHUQD �<8,� XWJ|U Gn EUXVHW L JHVWHQ �REVHUYHUD KXU ERNVWlYHUQD �7<8,23� OLJJHU� � � � � � � � � � � �
EUHGYLG�YDUDQGUD�Sn�HWW�YDQOLJW�VYHQVNW�WDQJHQWERUG��

7YHW\GLJKHW lU RFNVn HWW SUREOHP� )|U DWW H[HPSHOYLV VNULYD GHW HQJHOVND RUGHW �322/�� � � � � � � � � � � �
SDVVHUDU PDQ W\SLVNW ERNVWlYHUQD �32/� PHG HQ VYHSDQGH JHVW� , GHWWD IDOO ILQQV LQJD� � � � � � � � � � � � �
EUXVERNVWlYHU PHG L JHVWHQ� PHQ HWW DQQDW WlQNEDUW RUG VNXOOH NXQQD YDUD �32//�� 5lWW� � � � � � � � � � � � �
NDQGLGDWHU PnVWH I|UHVOnV RFK VHGDQ UDQJRUGQDV Sn HWW |QVNYlUW VlWW� 'HW ILQQV PnQJD ROLND� � � � � � � � � � � � �
WlQNEDUD VlWW DWW J|UD GHQQD NODVVLILFHULQJ Sn RFK L GHW KlU SURMHNWHW XWYlUGHUDV ROLND PHWRGHU L� � � � � � � � � � � � � � �
V|NDQGHW�HIWHU�HQ�HIIHNWLY�RFK�EHUlNQLQJVPlVVLJW�ULPOLJ�O|VQLQJ�

��� 'HILQLWLRQHU��WDQJHQWERUG�RFK�VYHSDQGH�JHVW

(WW WDQJHQWERUG GHILQLHUDV VRP HQ WYnGLPHQVLRQHOO PDWULV DY ERNVWlYHU� 9DUMH ERNVWDY� � K � � � � � � � � �
RPVOXWV DY HQ UHNWDQJHO PHG EUHGG RFK K|MG RFK DOOD GHVVD UHNWDQJODU lU OLND VWRUD�� � � � � � Kw � � � Kh � � � � � � �
%RNVWlYHU L GHW HQJHOVND DOIDEHWHW SODFHUDV XW HQOLJW 4:(57<�DUUDQJHPDQJHW Sn� � � � � � � � �
WDQJHQWERUGHW� 'HWWD JHU XSSKRY WLOO GHQ WRWDOD VWRUOHNHQ �YDUDY I\UD UXWRU I|UEOLU WRPPD� � � � � � � � 0  3 Ã 1 � � � � �
RFK UHSUHVHQWHUDV PHG SXQNWHU�� 7DQJHQWERUGHW lU VnOHGHV SL[ODU EUHWW RFK� � � � � � � 0  1 ÃKw � � � �  3 ÃKh

SL[ODU K|JW� (WW NRRUGLQDWV\VWHP |YHU WDQJHQWERUGHW� YDUV RULJR OLJJHU L GHW |YUH YlQVWUD K|UQHW�� � � � � � � � � � � � �
GHILQLHUDV�RFNVn��.RRUGLQDWV\VWHPHWV�[�D[HO�lU�SRVLWLY�nW�K|JHU�RFK�\�D[HOQ�lU�SRVLWLY�QHGnW�

(Q VYHSDQGH JHVW GHILQLHUDV VRP HQ VHULH DY VWLFNSURY � 9DUMH VWLFNSURY� � � G � � � � � � � ; ; ::;G1 G2 : Gn � � � Gi

EHVWnU DY GHQ WYnGLPHQVLRQHOOD SXQNW Sn WDQJHQWERUGHW YDUV KHOWDOVNRRUGLQDWHU� � � � � G [x]; G [y])  ( i  i � � � �
PRWVYDUDU YDU SHNDUHQ EHILQQHU VLJ I|U WLOOIlOOHW� (WW VWLFNSURY WDV L YDUMH SXQNW VRP SHNDUHQ� � � � � � � � � � � � � �
SDVVHUDU |YHU WDQJHQWERUGHW� PHQ HQGDVW QlU SHNDUHQ lU QHGWU\FNW �I|U DWW NXQQD PDUNHUD VWDUW�� � � � � � � � � � � � �
RFK�VOXWSXQNW�I|U�JHVWHQ���6WLFNSURY�GlU� �HOOHU� �I|UNDVWDV�2 0; 0 ]  x = [ 1 ÃKw 2 0; ]  y = [ 3 ÃKh

��KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�4ZHUW\

��

�



��� 7HVWQLQJ

$OJRULWPHUQD VRP XWYHFNODGHV L GHW KlU SURMHNWHW EHK|YGH NXQQD XWYlUGHUDV� Vn HQ� � � � � � � � � � �
WHVWQLQJVPHWRG VNDSDGHV I|U DWW JH XQGHUODJ WLOO GHQQD XWYlUGHULQJ� 7HVWQLQJVPHWRGHQ DQYlQGH� � � � � � � � � �
HQ XSSVlWWQLQJ VSDUDGH JHVWHU I|U DWW WHVWD DOJRULWPHUQD� 9DUMH VSDUDG JHVW ODJUDGHV WLOOVDPPDQV� � � � � � � � � � � �
PHG GHW RUG GHQ YDU WlQNW DWW PRWVYDUD� 7HVWQLQJHQ JLFN WLOO Vn DWW DOJRULWPHUQD ILFN JH RUGI|UVODJ� � � � � � � � � � � � � � � �
I|U YDUMH VSDUDG JHVW� 'HW NXQGH Gn YHULILHUDV RP DOJRULWPHUQD I|UHVORJ UlWW RUGDOWHUQDWLY� *HQRP� � � � � � � � � � � � �
DWW GHOD XW VWUDIISRlQJ I|U IHODNWLJD VYDU VNDSDGHV HQ XSSIDWWQLQJ RP DOJRULWPHUQDV SUHVWDQGD�� � � � � � � � � � � �
7LOO H[HPSHO GHODGHV VWUDIISRlQJ XW QlU HQ DOJRULWP I|UHVORJ RUG VRP LQWH HIWHUV|NWHV� <WWHUOLJDUH� � � � � � � � � � � � �
VWUDIISRlQJ GHODGHV XW RP DOJRULWPHQ LQWH O\FNDGHV I|UHVOn GHW V|NWD RUGHW |YHU KXYXG WDJHW� )|U� � � � � � � � � � � � � �
DWW In HQ |YHUJULSDQGH XSSIDWWQLQJ RP HQ DOJRULWPV SUHVWDQGD WHVWDGHV GHQ Sn VDPWOLJD VSDUDGH� � � � � � � � � � � � �
JHVWHU YDUHIWHU VWUDIISRlQJHQ VXPPHUDGHV� (Q OnJ VWUDIISRlQJVXPPD LQGLNHUDGH DWW DOJRULWPHQ� � � � � � � � �
SUHVWHUDGH EUD� PHGDQ HQ K|J VWUDIISRlQJVXPPD LQGLNHUDGH PRWVDWVHQ� 0HG GHQ KlU� � � � � � � � � �
WHVWQLQJVPHWRGHQ NXQGH XSSGDWHULQJDU WLOO DOJRULWPHUQD KHOD WLGHQ XWYlUGHUDV XQGHU SURMHNWHWV� � � � � � � � �
JnQJ�

����� 5HJOHUQD�I|U�VWUDIISRlQJ

9DUMH DOJRULWP E|UMDGH Sn � SRlQJ� )|U YDUMH VYHSW JHVW RFK PRWVYDUDQGH RUGI|UVODJ� � � � � � � � � � � �
XWYlUGHUDGHV VHGDQ I|UVODJHQ RFK HYHQWXHOOD VWUDIISRlQJ DGGHUDGHV WLOO WRWDOVXPPDQ� 5HJOHUQD� � � � � � � � �
I|U�VWUDIISRlQJ�YDU�I|OMDQGH�

�� 2P�DOJRULWPHQ�I|UHVORJ�UlWW�RUG�VRP�I|UVWD�DOWHUQDWLY�WLOOGHODGHV�LQJD�VWUDIISRlQJ�
�� 2P DOJRULWPHQ I|UHVORJ UlWW RUG� PHQ LQWH VRP I|UVWD DOWHUQDWLY� WLOOGHODGHV � VWUDIISRlQJ� � � � � � � � � � � �

I|U�YDUMH�IHODNWLJW�I|UVODJ�LQQDQ�GHW�UlWWD�RUGHW�
�� 2P DOJRULWPHQ LQWH DOOV I|UHVORJ UlWW RUG WLOOGHODGHV DQWLQJHQ � VWUDIISRlQJ� HOOHU � SRlQJ� � � � � � � � � � � � �

I|U�YDUMH�IHODNWLJW�I|UVODJ��EHURHQGH�Sn�YLONHW�YlUGH�VRP�YDU�VW|UVW�

����� 2UGOLVWD�DWW�DQYlQGD�I|U�RUGI|UVODJHQ

(QJHOVNDQ lU HWW EHW\GOLJW VW|UUH VSUnN lQ VYHQVNDQ� YLONHW JMRUGH DWW GHW YDU HQNODUH DWW KLWWD� � � � � � � � � � � � � � �
HQJHOVND RUGOLVWRU lQ VYHQVND� 'lUI|U IRNXVHUDGH GHW KlU SURMHNWHW Sn HQJHOVND RUG RFK HQ� � � � � � � � � � � � �
HQJHOVN RUGOLVWD DQVNDIIDGHV� 6NXOOH GHW HIWHU SURMHNWHWV VOXW YDUD |QVNYlUW DWW E\WD VSUnN WLOO� � � � � � � � � � � � �
VYHQVND lU GHW HQ WULYLDO VDN DWW LVWlOOHW ODGGD LQ HQ VYHQVN RUGOLVWD RFK VHGDQ OlJJD WLOO �nl|� WLOO� � � � � � � � � � � � � � � � � �
GHW YLUWXHOOD WDQJHQWERUGHW� 'HWWD JnU VMlOYNODUW OLND EUD DWW J|UD I|U PnQJD DQGUD VSUnN RFNVn�� � � � � � � � � � � � � �
)|U DWW XSSQn |QVNYlUG DQYlQGEDUKHW� PHG GHW VYHQVND VSUnNHW LQODJW� NDQ GHW GRFN YDUD� � � � � � � � � � � � �
Q|GYlQGLJW DWW E\JJD HWW PHU DYDQFHUDW VW|G I|U VDPPDQVDWWD RUG� 'HWWD EHURU Sn DWW GHQQD W\S� � � � � � � � � � � � � � �
DY�RUG�I|UHNRPPHU�RIWDUH��RFK�lU�YLNWLJDUH��L�MXVW�VYHQVNDQ�

��(QJHOVN�RUGOLVWD��QHGODGGDG�IUnQ�KWWS���GO�GURSER[�FRP�X����������VHUYH�ZRUGOLVW�W[W��PHG�WRWDOW�������
RUG�

��

�



����� 7LR�WHVWRUG�WLOO�XWYlUGHULQJ�DY�DOJRULWPHUQD

7RWDOW YDOGHV WLR WHVWRUG XW I|U XWYlUGHULQJ� PHG KlQV\Q WLOO DWW DOOD RUGHQ VNXOOH YDUD ROLND� � � � � � � � � � � � � � �
SODFHUDGH Sn WDQJHQWERUGHW Vn DWW JHVWHUQD VNXOOH VH ROLND XW� 2UGHQ PDWDGHV LQ PHG VYHSDQGH� � � � � � � � � � � � � �
JHVWHU VRP VHGDQ VSDUDGHV� $OJRULWPHUQDV SUHVWDQGD RSWLPHUDGHV VHGDQ NULQJ UHVXOWDWHQ I|U� � � � � � � � � �
GHVVD WHVWRUG� 'HW lU GRFN YLNWLJW DWW OlJJD PlUNH WLOO DWW GHW YDU SURMHNWHWV PnOVlWWQLQJ DWW� � � � � � � � � � � � � � �
DOJRULWPHUQD lYHQ VNXOOH NXQQD W\GD JHVWHU I|U L VWRUW VHWW YLOND DQGUD RUG L RUGOLVWDQ VRP KHOVW�� � � � � � � � � � � � � � � �
6H 7DEHOO � I|U GH WLR WHVWRUGHQ VDPW WLOOK|UDQGH PRWLYHULQJDU RP YDUI|U GH lU LQWUHVVDQWD VRP� � � � � � � � � � � � � � �
WHVWRUG�

DEVLQWKH 'HWWD lU HWW JDQVND OnQJW RUG� *HVWHQ LQQHKnOOHU W\SLVNW PnQJD VNDUSD� � � � � � � � � �
VYlQJDU� 'HW E|U GRFN YDUD OlWW DWW XWW\GD Sn JUXQG DY DWW GHW ILQQV In OLNQDQGH� � � � � � � � � � � � � � �
RUG��RFK�VnOHGHV�E|U�JHVWHQ�I|U�RUGHW�YDUD�I|UKnOODQGHYLV�XQLN�

SRZHU *HVWHQ I|U GHWWD RUG WlFNHU W\SLVNW HQGDVW HQ UDG RFK HQ VYlQJ IUDP RFK� � � � � � � � � � � � �
WLOOEDND�

TXHU\ *HVWHQ I|U GHWWD RUG WlFNHU RFNVn W\SLVNW HQGDVW HQ UDG RFK LQQHKnOOHU IOHUD� � � � � � � � � � � �
VYlQJDU�IUDP�RFK�WLOOEDND�

ZLQQLQJ *HVWHQ I|U GHWWD RUG LQQHKnOOHU IOHUD VYlQJDU IUDP RFK WLOOEDND Sn VDPPD GHO� � � � � � � � � � � �
DY�WDQJHQWERUGHW�

ODJ *HVWHQ I|U GHWWD RUG WlFNHU HQGDVW HQ UDG� 2UGHW lU YlOGLJW NRUW PHQ KDU HQ� � � � � � � � � � � � � �
I|UKnOODQGHYLV�OnQJ�JHVW�

DGG 'HWWD RUG lU YlOGLJW NRUW RFK lYHQ JHVWHQ lU NRUW� 'HW EOLU RFNVn RVlNHUW RP� � � � � � � � � � � � � �
RUGHW��DGG��HOOHU��DG��VND�I|UHVOnV�HIWHUVRP�GHUDV�JHVWHU�VHU�OLNDGDQD�XW�

FRUDO *HVWHQ�I|U�GHWWD�RUG�lU�I|UKnOODQGHYLV�OnQJ�

DWWDFN 1lU GHWWD RUG VYHSV IUDP E|U GHW YDUD JDQVND OlWW DWW PLVVD ERNVWDYHQ &� � � � � � � � � � � � �
HOOHU�DWW�EDUD�YLGU|UD�GHQ�NQDSSW�

SRRO *HVWHQ I|U GHWWD RUG lU YlOGLJW NRUW� 0HG VDPPD UHVRQHPDQJ VRP I|U �DGG�� � � � � � � � � � � �
lU�GHW�RVlNHUW�RP��SRRO��HOOHU��SROO��ERUGH�I|UHVOnV�

EXUQW *HVWHQ I|U GHWWD RUG NDQ HIWHUOLNQD HQ FLUNHO PHQ DQYlQGDUHQ NDQ RFNVn GUD� � � � � � � � � � � �
UDND�VWUHFN�PHOODQ�ERNVWlYHUQD�RFK�nVWDGNRPPD�HQ�QnJRW�NRUWDUH�JHVW�

7DEHOO��
'H�WLR�XWYDOGD�WHVWRUGHQ�

��



��� 'DWDLQVDPOLQJ

)|U DWW In WLOOUlFNOLJW P\FNHW GDWD ILFN I\UD SHUVRQHU VNULYD LQ GH WLR WHVWRUGHQ PHG VYHSDQGH� � � � � � � � � � � � � � �
JHVWHU PLQVW WLR JnQJHU SHU RUG� )|UKRSSQLQJHQ YDU DWW JHVWHQ I|U HWW YLVVW RUG VNXOOH VH OLWH� � � � � � � � � � � � � � � �
DQQRUOXQGD XW YDUMH JnQJ GHQ VYHSWHV IUDP� VSHFLHOOW RP PDQ MlPI|UGH JHVWHU I|U HWW YLVVW RUG� � � � � � � � � � � � � � �
IUnQ ROLND SHUVRQHU� 5HVXOWDWHW EOHY JHVWHU VRP YDU QnJRUOXQGD ROLND PHQ VRP lQGn PRWVYDUDGH� � � � � � � � � � � � �
VDPPD�RUG��$OJRULWPHUQD�I|UYlQWDGHV�I|UVWnV�NXQQD�NODUD�DY�GHWWD�

)|U DWW NXQQD JHQRPI|UD LQVDPOLQJ DY GHVVD JHVWHU LPSOHPHQWHUDGHV HWW YLUWXHOOW WDQJHQWERUG� � � � � � � � � � �
RFK GHQ WLOOK|UDQGH LQPDWQLQJVPHWRGHQ VRP OlVWH LQ JHVWHUQD� -DYD YDOGHV VRP XWYHFNOLQJVPLOM|� � � � � � � � � � �
I|U SURMHNWHW� 'HW JUXQGOlJJDQGH SURJUDP VRP EHK|YGH GLVWULEXHUDV WLOO WHVWSHUVRQHUQD VDWWHV� � � � � � � � � �
VHGDQ XSS� 'HQ WLGLJD YHUVLRQHQ NXQGH LQWH XWW\GD QnJUD RUG� HIWHUVRP GHQ EDUD DQYlQGHV WLOO� � � � � � � � � � � � � �
MXVW GDWDLQVDPOLQJ� (IWHU DWW WDQJHQWERUGHW KDGH IlUGLJVWlOOWV RFK GDWDLQVDPOLQJHQ KDGH XWI|UWV� � � � � � � � � �
VNHGGH XWYHFNOLQJHQ DY VMlOYD DOJRULWPHUQD� VRP VNXOOH XWW\GD RUG IUnQ JHVWHUQD RFK UDQJRUGQD� � � � � � � � � � � �
GHP��6MlOYD�SURJUDPPHW�NDOODGHV�I|U��)LQJHUVYHS��

)LJXU��
3URJUDPPHWV�LQVDPOLQJVOlJH�VRP�OnWHU�DQYlQGDUHQ�VYHSD�HQ�JHVW

RFK�VHGDQ�DQJH�YLONHW�RUG�KRQ�PHQDU�DWW�JHVWHQ�PRWVYDUDU�

��



��� 'HILQLWLRQHU��ERNVWDYVVHULH�RFK�DOJRULWP

(Q ERNVWDYVVHULH I|U HQ JHVW GHILQLHUDV VRP GHQ VHULH DY ERNVWlYHU VRP JHVWHQV EDQD� � S � � � � G � � � � � � � � �
SDVVHUDU Sn WDQJHQWERUGHW� %RNVWDYVVHULHQ lU Gn UHVXOWDWHW DY QnJRQ EHUlNQLQJ � 'HW� � � � � � � � � � (G)  S = f �
ILQQV�ROLND�W\SHU�DY�ERNVWDYVVHULHU�RFK�GHVVD�JnU�DWW�UlNQD�XW�Sn�ROLND�VlWW�

2YLNWDGH ERNVWDYVVHULHU GHILQLHUDV VRP ��8QZHLJKWHG /HWWHU 6HULHV�� GlU lU GHQ� � � � SULS � � � � � LS(G)  U � �
IXQNWLRQ VRP I|U YDUMH VWLFNSURY VHU RP WlFNHU QnJRQ DY ERNVWlYHUQDV� � � � � Gi � � � G [x]; [y])  ( i Gi � � � �
UHNWDQJODU� 2P Vn lU IDOOHW� RFK ERNVWDYHQ LQWH lU GHQ VHQDVW WLOODJGD ERNVWDYHQ L VHULHQ� Vn� � � � � � � � � � � � � � �
OlJJV ERNVWDYHQ WLOO� LQQHKnOOHU DOOWVn� L RUGQLQJ� DOOD ERNVWlYHU YDUV UHNWDQJXOlUD \WD� � � SULS � � � � � � � � �
SDVVHUDV DY SHNDUHQ� 6DPPD ERNVWDY NDQ I|UVWnV I|UHNRPPD IOHUD JnQJHU L VHULHQ PHQ RP WYn� � � � � � � � � � � � � �
Sn YDUDQGUD I|OMDQGH VWLFNSURY WlFNHU VDPPD ERNVWDY Vn WDV DOOWVn ERNVWDYHQ EDUD PHG HQ JnQJ� � � � � � � � � � � � � �
L�GHQ�GHOHQ�DY�VHULHQ�

9LNWDGH ERNVWDYVVHULHU GHILQLHUDV VRP ��:HLJKWHG /HWWHU 6HULHV��� GlU lU GHQ� � � � SWLS � � � � � LS(G)  W � �
IXQNWLRQ VRP I|U YDUMH VWLFNSURY PlWHU DYVWnQGHW IUnQ VWLFNSURYHWV SXQNW WLOO� � � � � Gi � � � � � � G [x]; [y])  ( i Gi �
VDPWOLJD QlUDOLJJDQGH ERNVWlYHU Sn WDQJHQWERUGHW� %RNVWDYHQ VRP lU QlUPDVW RFK QlUD QRJ� � � � � � � � � � �
�LQRP QnJRQ YLVV JUlQV� OlJJV WLOO L VHULHQ� $YVWnQGHW WLOO GHQQD ERNVWDY VSDUDV RFNVn Vn DWW PDQ� � � � � � � � � � � � � � � �
VHU SUHFLV KXU QlUD SHNDUHQ SDVVHUDGH ERNVWDYHQ� RFK GlUPHG KXU WUROLJW GHW lU DWW GHQ LQJnU L� � � � � � � � � � � � � � � �
RUGHW�VRP�HIWHUV|NV�

(Q DOJRULWP GHILQLHUDV VRP HQ IXQNWLRQ DY HQ JUDI � )XQNWLRQHQ JHU XSSKRY WLOO HWW� � � � � � A � � � � G � � � � �
DOJRULWPUHVXOWDW EHVWnHQGH DY HQ OLVWD DY NDQGLGDWHU� (Q NDQGLGDW lU HWW RUG IUnQ RUGOLVWDQ VRP�R � � � � � � � � � � � � � �
DOJRULWPHQ DQVHU DWW DQYlQGDUHQ VNXOOH NXQQD KD YHODW VNULYD PHG VLQ VYHSDQGH JHVW� (Q� � � � � � � � � � � � �
ILOWUHUDQGH DOJRULWP lU HQ DOJRULWP VRP I|U YDUMH RUG � L RUGOLVWDQ� HYDOXHUDU HWW DQWDO ILOWHU� 9DUMH� � � � � � � � �w � � � � � � �
ILOWHU VYDUDU DQWLQJHQ MD� RP GHW DQVHU DWW VND YDUD HQ NDQGLGDW� HOOHU QHM� RP VND I|UNDVWDV�� � � � � � � �w � � � � � � � �w � �
�DQVHV�HQGDVW�YDUD�HQ�NDQGLGDW�RP�VDPWOLJD�ILOWHU�VYDUDU�MD�w

��



��� $OJRULWPHU

(WW IOHUWDO ROLND DOJRULWPHU XWYHFNODGHV I|U DWW O|VD SUREOHPHW PHG DWW XWW\GD RUG IUnQ VYHSDQGH� � � � � � � � � � � � � �
JHVWHU� 9LVVD DY DOJRULWPHUQD lU KHOW IULVWnHQGH PHGDQ DQGUD lU SnE\JJQDGHU DY WLGLJDUH� � � � � � � � � � � �
DOJRULWPHU I|U DWW ILQMXVWHUD SUHVWDQGDQ� 'H IOHVWD DOJRULWPHUQD GHVLJQDGHV DY RVV VMlOYD PHQ� � � � � � � � � � � �
QnJUD�KlUVWDPPDGH�RFNVn�IUnQ�OLWWHUDWXU�RFK�DQGUD�UHVXUVHU��L�VLQ�KHOKHW�HOOHU�WLOO�QnJRQ�JUDG�

����� /HYHQVKWHLQDYVWnQG���/HYHQVKWHLQ�$OJRULWKP��

3URMHNWHWV I|UVWD DOJRULWP EDVHUDV KHOW RFK KnOOHW Sn EHUlNQLQJDU DY V�N� /HYHQVKWHLQDYVWnQG� � � � � � � � � � �
�Sn HQJHOVND RIWD NlQW VRP �HGLW GLVWDQFH��� 6nGDQD DYVWnQG DQJHU� PHG HWW KHOWDO� KXU VWRU� � � � � � � � � � � � � �
VNLOOQDG GHW lU PHOODQ WYn VWUlQJDU DY ERNVWlYHU� $OJRULWPHQ I|U DWW EHUlNQD /HYHQVKWHLQDYVWnQG� � � � � � � � � � � �
DQYlQGV L SURMHNWHW I|U DWW EHUlNQD DYVWnQGHW IUnQ WLOO YDUMH RUG L RUGOLVWDQ� , SULQFLS PlWV� � � � � � � � LS(G)  U � � � � � � � �
DQWDOHW ERNVWlYHU VRP EHK|YHU WDV ERUW HOOHU VlWWDV LQ I|U DWW VHULHQ VND EOL HNYLYDOHQW PHG RUGHW�� � � � � � � � � � � � � � � �
'HW RUG PHG OlJVW DYVWnQG WLOO ERNVWDYVVHULHQ UlNQDV VRP GHQ PHVW VDQQROLND NDQGLGDWHQ� RFK� � � � � � � � � � � � �
HWW�JRGW\FNOLJW�DQWDO�NDQGLGDWHU�NDQ�YlOMDV�Sn�GHW�KlU�VlWWHW�

����� *UXQGOlJJDQGH�DOJRULWP���%DVLF�$OJRULWKP��

'HODU DY .ULVKQD %KDUDGZDMV DOJRULWP� VRP QlPQGHV WLGLJDUH� LPSOHPHQWHUDV I|U DWW In HQ� � � � � � � � � � � �
JUXQGOlJJDQGH DOJRULWP� 'H WYn I|UVWD DY KDQV WUH I|UHVODJQD ILOWHU DQYlQGV RFK XSSVNDWWDV JH� � � � � � � � � � � � �
HWW EUD JUXQGXUYDO DY NDQGLGDWHU� , GHQ JUXQGOlJJDQGH DOJRULWPHQ DQVHV HWW RUG� L RUGOLVWDQ� YDUD� � � � � � � � � � � � � �
HQ�NDQGLGDW�SUHFLV�QlU�I|OMDQGH�WYn�NULWHULHU�XSSI\OOV�

�� �LQQHKnOOHU�VDPWOLJD�DY�RUGHWV�ERNVWlYHU�L�RUGQLQJ�LS(G)  U

�� 2UGHWV�I|UVWD�RFK�VLVWD�ERNVWDY�VWnU�L� �I|UVWD�UHVSHNWLYH�VLVWD�SRVLWLRQ�LS(G)  U

������� 6WULNWDUH�YDULDQW
%HWUDNWD QX IDOOHW QlU DQYlQGDUHQ VYHSHU JHVWHQ I|U �5,1*,1*�� YLONHW JHU XSSKRY WLOO� � � � � � � � � � � � � LS(G)  U =

�57<8,.-1%+*+-8,.-1%+*� HOOHU QnJRW OLNQDQGH �EUXVERNVWlYHUQD NDQ YDULHUD�� 'HQ� � � � � � �
JUXQGOlJJDQGH DOJRULWPHQ DFFHSWHUDU �5,1*,1*� VRP HQ NDQGLGDW� PHQ lYHQ �5,1*�� 9DUI|U� � � � � � � � � �
J|U GHQ GHW" )|U EnGH �5,1*,1*� RFK �5,1*� JlOOHU GHW DWW VDPWOLJD ERNVWlYHU L RUGQLQJ LQJnU L� � � � � � � � � � � � � � � �

VDPW DWW I|UVWD RFK VLVWD ERNVWDYHQ VWnU L VHULHQV I|UVWD UHVSHNWLYH VLVWD SRVLWLRQ�LS(G)  U � � � � � � � � � � � � �
6DPWOLJD ERNVWlYHU L �5,1*� XSSWUlGHU GRFN L RUGQLQJ OnQJW LQQDQ VHULHQ WDJLW VOXW� 2P� � � � � � � � � � � � �
DQYlQGDUHQ KDGH YHODW VNULYD �5,1*� KDGH GHW DQWDJOLJHQ LQWH XSSWUlWW \WWHUOLJDUH WLR� � � � � � � � � � �
VNUlSWHFNHQ HIWHU DWW VLVWD ERNVWDYHQ L RUGHW SDVVHUDWV� $OOWVn E|U HWW RUG EDUD DQVHV YDUD HQ� � � � � � � � � � � � � � �
NDQGLGDW QlU LQJHW PLQGUH lQ VDPWOLJD ERNVWlYHU L VHULHQ PnVWH JnV LJHQRP I|U DWW KLWWD RUGHWV� � � � � � � � � � � � � � �
ERNVWlYHU�L�RUGQLQJ��.ULVKQDV�DQGUD�ILOWHU�XWYLGJDV�PHG�GHWWD�WLOOlJJ�

���KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�/HYHQVKWHLQBGLVWDQFH

��

��



����� )|UOnWDQGH�DOJRULWP���)RUJLYLQJ�)LOWHULQJ�$OJRULWKP��

'HQ I|UOnWDQGH DOJRULWPHQ LPSOHPHQWHUDV VRP HQ SnE\JJQDG DY GHQ ILOWUHUDQGH DOJRULWPHQ�� � � � � � � � � �
'HQQD DOJRULWP VND NXQQD KDQWHUD IDOOHW Gn DQYlQGDUHQ UnNDU DYVOXWD VLQ VYHSDQGH JHVW I|U� � � � � � � � � � � � �
WLGLJW HOOHU I|U VHQW� /nW VlJD DWW DQYlQGDUHQ VYHSHU JHVWHQ I|U �)$'� RFK DWW GHW UHVXOWHUDU L� � � � � � � � � � � � � � � �

�)'6$6�� 2EVHUYHUD DWW VLVWD ERNVWDYHQ L RUGHW VDNQDV L VOXWHW DY VHULHQ� �)$'�LS(G)  U = � � � � � � � � � � � �
NRPPHU DOOWVn Sn JUXQG DY GHWWD IHO LQWH DWW I|UHVOnV VRP NDQGLGDW DY WLOO H[HPSHO GHQ� � � � � � � � � � � � � � �
JUXQGOlJJDQGH DOJRULWPHQ� 'HQ I|UOnWDQGH DOJRULWPHQ� L IDOOHW Gn LQJD NDQGLGDWHU KLWWDV� SU|YDU DWW� � � � � � � � � � � �
I|U YDUMH ERNVWDY UXQW �6� �VLVWD ERNVWDYHQ L VHULHQ� HYDOXHUD HQ JHVW � YLONHW lU JHVWHQ� � � � � � � � � � � � G0 � � � �G
PHG GHQ H[WUD ERNVWDYHQ WLOODJG� 0HG �)'6$6'�� YLONHW PRWVYDUDU IDOOHW QlU� � � � � � LS(G )  U 0 = � � � �
DOJRULWPHQ SU|YDU DWW OlJJD WLOO �'�� I|UHVOnV �)$'� VRP NDQGLGDW� 3n VDPPD VlWW NDQ JHVWHQ WD� � � � � � � � � � � � � � �
VOXW I|U VHQW YLONHW UHVXOWHUDU L VNUlSWHFNHQ L VOXWHW DY VHULHQ� H[HPSHOYLV� � � � � � � � � � � � LS(G)  U =

�)'6$6')�� 'HQ I|UOnWDQGH DOJRULWPHQ SU|YDU DWW WD ERUW ERNVWlYHU IUnQ VOXWHW DY VHULHQ I|U DWW� � � � � � � � � � � � � �
VH�RP�QnJUD�NDQGLGDWHU�NDQ�I|UHVOnV�

����� 2UGOlQJGVDOJRULWP���/RQJ�:RUGV�$OJRULWKP��

'HQQD DOJRULWP LPSOHPHQWHUDV VRP HQ SnE\JJQDG DY GHQ JUXQGOlJJDQGH DOJRULWPHQ� 'HQ� � � � � � � � � �
EDVHUDV Sn HQ HJHQ LGp RP DWW MX OlQJUH HQ JHVW lU GHVWR WUROLJDUH lU GHW DWW DQYlQGDUHQ YLOO� � � � � � � � � � � � � � � � � �
VNULYD HWW OnQJW RUG� $OJRULWPHQ XWQ\WWMDU SUHFLV GHWWD RFK VRUWHUDU DOOD I|UHVODJQD NDQGLGDWHU L� � � � � � � � � � � � �
RPYlQG�RUGQLQJ�HQOLJW�GHUDV�OlQJG��Vn�DWW�OnQJD�NDQGLGDWRUG�I|UHVOnV�I|UH�NRUWD�

��



����� )nJHOYlJVDOJRULWP���%HHOLQLQJ�$OJRULWKP��

'H RYDQ QlPQGD DOJRULWPHUQD KDU� WURWV VLQ VWULNWKHW� IRUWIDUDQGH P|MOLJKHW DWW I|UHVOn PnQJD� � � � � � � � � � � �
LQNRUUHNWD NDQGLGDWHU� /nW VlJD DWW DQYlQGDUHQ VYHSHU JHVWHQ I|U �32:(5� YLONHW JHU� � � � � � � � � � �

�32,8<75(:(5�� �32:(5� I|UHVOnV VRP NDQGLGDW PHQ lYHQ �3277(5��LS(G)  U = � � � � � � �
�32,8<75(:(5�� 2EVHUYHUD DWW GHW Gn ILQQV WYn VNUlSWHFNHQ PHOODQ �(� RFK �5�� PHQ DWW� � � � � � � � � � � � �
GHVVD WYn ERNVWlYHU OLJJHU SUHFLV EUHGYLG YDUDQGUD Sn WDQJHQWERUGHW� $QWDJDQGHW J|UV DWW� � � � � � � � � � �
DQYlQGDUHQ LQWH WDU YlOGLJW RQ|GLJD RPYlJDU PHOODQ SDU DY ERNVWlYHU L RUGHW� (WW ILOWHU� � � � � � � � � � � � �
NRQVWUXHUDV VRP DYYLVDU RUG VRP VNXOOH KD DFFHSWHUDWV PHG MXVW GHQQD W\S DY RPYlJDU� 'HWWD� � � � � � � � � � � � � �
ILOWHU�XWJ|U�HWW�WLOOlJJ�WLOO�GHQ�JUXQGOlJJDQGH�DOJRULWPHQ�

$OJRULWPHQ VWXGHUDU GH ERNVWlYHU L VHULHQ VRP YDOWV XW I|U DWW LQJn L HWW NDQGLGDWRUG� )XQNWLRQHQ� � � � � � � � � � � � � � �
DQJHU GHW K|JVWD DQWDOHW WLOOnWQD VNUlSWHFNHQ VRP InU XSSWUlGD L VHULHQ PHOODQ GHVVD WYn(a; )  D b � � � � � � � � � � � � � �

XWYDOGD ERNVWlYHU� ([HPSHOYLV JlOOHU DWW Gn GHVVD WYn ERNVWlYHU� � � � � ("E"; R") ("R"; E")  D " = D " = 0� � � �
OLJJHU EUHGYLG YDUDQGUD Sn WDQJHQWERUGHW� *HQHUHOOW JUXQGDV YlUGHW DY Sn� � � � � � � � � (a; )  D b �
0DQKDWWDQDYVWnQGHW PHOODQ RFK Sn WDQJHQWERUGHW� 9lUGHW VlWWV VHGDQ WLOO HQ OlQJGHQKHW� � a � � b � � � � � � � �
PLQGUH lQ 0DQKDWWDQDYVWnQGHW� 'HWWD GlUI|U DWW RP DYVWnQGHW PHOODQ WYn ERNVWlYHU H[HPSHOYLV� � � � � � � � � � �
lU WYn OlQJGHQKHWHU Vn ILQQV GHW HQ VNUlSERNVWDY GlU HPHOODQ� RFK YlUGHW I|U IXQNWLRQHQ E|U Gn� � � � � � � � � � � � � � �
VnOHGHV YDUD HQ OlQJGHQKHW� )|U DWW WLOOnWD RPYlJDU� WLOO HQ YLVV JUDG� DGGHUDV WYn OlQJGHQKHWHU WLOO� � � � � � � � � � � � � � �
YlUGHW RP YlUGHW UHGDQ |YHUVWLJHU QROO OlQJGHQKHWHU� $OOWVn lU DOJRULWPHQ QnJRW I|UOnWDQGH�� � � � � � � � � � �
VnYLGD LQWH ERNVWlYHUQD OLJJHU EUHGYLG YDUDQGUD Sn WDQJHQWERUGHW� L YLONHW IDOO DQYlQGDUHQ PnVWH� � � � � � � � � � � �
VYHSD UDND YlJHQ PHOODQ GHVVD ERNVWlYHU� $QQDUV UlFNHU GHW PHG DWW VYHSD HWW VWUHFN VRP lU� � � � � � � � � � � � � � �
QnJRUOXQGD�UDNW�

��� 7HVWQLQJ�DY�6OLGH,7

)|U DWW NXQQD MlPI|UD SURMHNWHWV UHVXOWDW PHG HQ EHILQWOLJ NRPPHUVLHOO O|VQLQJ WHVWDV GHW YLUWXHOOD� � � � � � � � � � � � �
WDQJHQWERUGHW 6OLGH,7� (Q DQYlQGDUH InU VNULYD DOOD WLR WHVWRUG� WLR JnQJHU SHU RUG� Sn HQ YDQOLJ� � � � � � � � � � � � � � �
VPDUWSKRQH PHG GHWWD WDQJHQWERUG� 2UGI|UVODJHQ VNULYV VHGDQ QHG RFK WLOOGHODV VWUDIISRlQJ Sn� � � � � � � � � � �
VDPPD�VlWW�VRP�I|U�GH�|YULJD�DOJRULWPHUQD�

���KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�0DQKDWWDQBGLVWDQFH

��

��



� 5HVXOWDW

'HQ LQVDPODGH WHVWGDWDQ� EHVWnHQGH DY ��� JHVWHU� DQYlQGHV PHG GHQ WLGLJDUH I|UHVODJQD� � � � � � � � � � �
WHVWQLQJVPHWRGHQ I|U DWW HYDOXHUD ROLND NRPELQDWLRQHU DY DOJRULWPHU� 5HVXOWDWHQ SUHVHQWHUDV L� � � � � � � � � �
VWDSHOGLDJUDP L )LJXU � RFK )LJXU �� 'H H[DNWD VLIIURUQD SUHVHQWHUDV L $SSHQGL[ $�� � � � � � � � � � � � �
/HYHQVKWHLQDYVWnQGVDOJRULWPHQ� GHQ JUXQGOlJJDQGH DOJRULWPHQ RFK InJHOYlJVDOJRULWPHQ� � � � �
WHVWDGHV I|U VLJ VMlOYD VDPW PHG ROLND P|MOLJD NRPELQDWLRQHU DY GHQ I|UOnWDQGH DOJRULWPHQ RFK� � � � � � � � � � � � �
RUGOlQJGVDOJRULWPHQ��'HQ�JUXQGOlJJDQGH�DOJRULWPHQ�WHVWDGHV�RFNVn�L�VLQ�PLQGUH�VWULNWD�YDULDQW�

7HVWQLQJHQ DY 6OLGH,7 UHVXOWHUDGH L DWW GHVV VWUDIISRlQJ EOHY WRWDOW �� RFK DWW DQWDOHW NRUUHNWD� � � � � � � � � � � � � �
JLVVQLQJDU Sn I|UVWD I|UV|NHW YDU �� �DY ����� 'HWWD UHVXOWDW VNDODGHV XSS I|U DWW NXQQD YLVDV L� � � � � � � � � � � � � � � �
VDPPD�VWRUOHNVRUGQLQJ�VRP�UHVWHQ�DY�UHVXOWDWHQ�

��� 5HVXOWDW�I|U�ElVWD�DOJRULWPHQ

'HQ ElVWD DOJRULWPHQ YDU HQ NRPELQDWLRQ DY InJHOYlJVDOJRULWPHQ �YLONHQ XW|NDU GHQ� � � � � � � � � �
JUXQGOlJJDQGH DOJRULWPHQ�� GHQ I|UOnWDQGH DOJRULWPHQ VDPW RUGOlQJGVDOJRULWPHQ� 1lU GHQQD� � � � � � � �
NRPELQDWLRQ DY DOJRULWPHU XWYlUGHUDGH DOOD ��� VSDUDGH JHVWHU IUnQ WHVWSHUVRQHUQD O\FNDGHV� � � � � � � � � �
GHQ I|UHVOn ��� DY ��� RUG NRUUHNW Sn I|UVWD I|UV|NHW� 6WUDIISRlQJHQ EOHY ���� 0DMRULWHWHQ DY� � � � � � � � � � � � � �
VWUDIISRlQJHQ GHODGHV XW Sn JUXQG DY DWW RUG VRP �&+25$/�� �&2,7$/�� �&+25'$/� RFK� � � � � � � � � � � �
�&255$/� I|UHVORJV I|UH RUGHW �&25$/� VDPW DWW RUGHW �32//� I|UHVORJV I|UH RUGHW �322/��� � � � � � � � � � � �
5HVWHQ DY VWUDIISRlQJHQ RUVDNDGHV PHVW DY DWW YLVVD JHVWHU YDU VSHFLHOOW RW\GOLJD NRPELQHUDW� � � � � � � � � � � �
PHG DWW DOJRULWPHUQD YDU DOOWI|U RI|UOnWDQGH L GHVVD IDOO� (YDOXHULQJVWLGHQ YDU LQWH PlUNEDU RFK� � � � � � � � � � � � �
VnOHGHV�JMRUGHV�LQJHQ�H[DNWDUH�PlWQLQJ�

��



��� *UDIHU

����� 6WUDIISRlQJ�SHU�DOJRULWP

)LJXU��

��



����� 5lWW�Sn�I|UVWD�I|UVODJHW

)LJXU��

6H $SSHQGL[ % I|U HQ OLVWQLQJ DY WHVWQLQJVXWVNULIWHU I|U GHQ JUXQGOlJJDQGH DOJRULWPHQ �DY GHQ� � � � � � � � � � � � �
LFNH�VWULNWD�YDULDQWHQ��VDPW�GHQ�NRPELQDWLRQ�DY�DOJRULWPHU�VRP�SUHVWHUDGH�ElVW�L�WHVWQLQJHQ�

��



� 'LVNXVVLRQ

)|U HWW YlOGLJW JUXQGOlJJDQGH SURJUDP VRP |YHUVlWWHU VYHSDQGH JHVWHU WLOO RUG EHK|YHU PDQ LQWH� � � � � � � � � � � � �
IRUVND L WLR nU HOOHU LPSOHPHQWHUD SDWHQWHUDGH PDVNLQLQOlUQLQJVDOJRULWPHU� YLONHW KDU YLVDWV L GHW� � � � � � � � � � � �
KlU SURMHNWHW� 6RP PDQ NDQ VH L UHVXOWDWHQ InU GHQ ElVWD DOJRULWPHQ L GHW KlU SURMHNWHW HQ K|J� � � � � � � � � � � � � � � � �
WUlIIVlNHUKHW ���� DY ��� VYHSWD RUG Sn I|UVWD I|UVODJHW� PHG UHODWLYW HQNOD PHGHO� ,QJHQ DY� � � � � � � � � � � � � �
DOJRULWPHUQD L SURMHNWHW E\JJHU Sn PDVNLQLQOlUQLQJ HOOHU DQSDVVDU VLJ HIWHU DQYlQGDUHQ� YLONHW GH� � � � � � � � � � � �
PDUNQDGVOHGDQGH SURGXNWHUQD GlUHPRW J|U� 7URWV GHWWD SUHVWHUDGH DOJRULWPHUQD YlOGLJW EUD� WDFN� � � � � � � � � �
YDUH RSWLPHULQJDUQD VRP XWI|UGHV WLOOVDPPDQV PHG I|UV|NHQ DWW KHOD WLGHQ UHGXFHUD DQWDOHW� � � � � � � � � � �
NDQGLGDWHU�

��� %lVWD�DOJRULWPHQ

6RP PDQ VHU L UHVXOWDWHQ lU GHQ ElVWD DOJRULWPHQ L VMlOYD YHUNHW HQ NRPELQDWLRQ DY IOHUD� � � � � � � � � � � � � � �
DOJRULWPHU� .RPELQDWLRQHQ lU UHODWLYW YlOSUHVWHUDQGH MlPI|UW PHG 6OLGH,7 Gn GHQ EnGH InU OlJUH� � � � � � � � � � � �
VWUDIISRlQJ�RFK�RIWDUH�I|UHVOnU�UlWW�NDQGLGDW�Sn�I|UVWD�I|UV|NHW�

9LGDUH VHU PDQ DWW UHVXOWDWHQ I|UElWWUDGHV P\FNHW DY DWW OnQJD NDQGLGDWHU YDOGHV I|UH NRUWD�� � � � � � � � � � � � �
'HQQD VRUWHULQJ� VRP J|UV DY RUGOlQJGVDOJRULWPHQ� XWJ|U L VMlOYD YHUNHW KHOD UDQJRUGQLQJVGHOHQ� � � � � � � � � � �
DY O|VQLQJHQ� 6RUWHULQJHQ lU GHVVXWRP LPSOHPHQWHULQJVPlVVLJW YlOGLJW HQNHO� 'H DQGUD� � � � � � � � �
DOJRULWPHUQD lU EDVHUDGH Sn ILOWUHULQJ RFK XWI|U GlUI|U LQJHQ UDQJRUGQLQJ� 5HVXOWDWHQ VNXOOH NXQQD� � � � � � � � � � � �
I|UElWWUDV \WWHUOLJDUH RP DOOD DOJRULWPHU YDU EDVHUDGH Sn UDQJRUGQLQJ LVWlOOHW I|U ILOWUHULQJ� 2P HWW� � � � � � � � � � � � �
ILOWHU VYDUDU QHM I|U HQ NDQGLGDW VNXOOH DOJRULWPHUQD� LVWlOOHW I|U DWW KHOW XWHVOXWD NDQGLGDWHQ� NXQQD� � � � � � � � � � � � � �
WLOOGHOD�GHQ�HQ�OlJUH�VDQQROLNKHW�

$WW HYDOXHULQJHQ JHQRPI|UGHV VQDEEW� WURWV DWW VDPWOLJD RUG L RUGOLVWDQ EHKDQGODV I|U YDUMH JHVW�� � � � � � � � � � � � �
EHURGGH WLOO VWRU GHO Sn DWW RUGOLVWDQ VRP DQYlQGHV YDU JDQVND NRUW� 2P HQ VW|UUH RUGOLVWD� � � � � � � � � � � � � � �
DQVNDIIDGHV VNXOOH HYDOXHULQJHQ Jn EHW\GOLJW OnQJVDPPDUH� 'HW NDQ GRFN DYKMlOSDV PHG� � � � � � � � � �
LQGH[HULQJ � 6WRUD RUGOLVWRU PHGI|U RFNVn SUREOHPHW DWW GHW NUlYV P\FNHW ODJULQJVSODWV� YLONHW� � � � � � � � � � �
NDQ�DYKMlOSDV�PHG�NRPSULPHULQJ�

)|U DWW J|UD GHW ULNWLJW DQYlQGEDUW I|U DQYlQGDUHQ RFK I|UElWWUD RUGI|UVODJHQ lQQX PHU NUlYV� � � � � � � � � � � � �
GRFN IOHU I|UElWWULQJDU� 1HGDQ DQJHV QnJUD I|UVODJ VRP VNXOOH NXQQD I|UElWWUD DOJRULWPHUQDV� � � � � � � � � � �
SUHVWDQGD�

���,QGH[��'DWDVWUXNWXU�YDUV�XSSJLIW�lU�DWW�I|UNRUWD�WLGHQ�GHW�WDU�DWW�OlVD�GDWD�IUnQ�HQ�GDWDPlQJG�

��

��



����� (QNOD�I|UElWWULQJDU

6Z\SH� PHG IOHUD� I|UHVOnU YDQOLJW I|UHNRPPDQGH RUG I|UH RYDQOLJD RUG� 'HW I|UVWD VWHJHW L DWW� � � � � � � � � � � � � �
nVWDGNRPPD GHWWD lU DWW DQVNDIID HQ YLNWDG RUGOLVWD PHG GH PHVW �RFK PLQVW� DQYlQGD RUGHQ L WLOO� � � � � � � � � � � � � � � �
H[HPSHO GHW HQJHOVND VSUnNHW� 2P PDQ VHGDQ VRUWHUDU NDQGLGDWHUQD EDVHUDW Sn GHVVD YLNWHU� � � � � � � � � � � �
NRPPHU GH YDQOLJDVWH RUGHQ DWW I|UHVOnV I|UVW� YLONHW E|U OHGD WLOO ElWWUH I|UVODJ |YHUODJ I|U� � � � � � � � � � � � � �
PDMRULWHWHQ DY DQYlQGDUQD� 6RP XWE\JJQDG DY GHW KlU NDQ PDQ lYHQ |ND YLNWHQ YDUMH JnQJ� � � � � � � � � � � � � �
DQYlQGDUHQ YlOMHU HWW RUG� 'HWWD J|U DWW V\VWHPHW DOOW HIWHUVRP �OlU VLJ� YLOND RUG DQYlQGDUHQ� � � � � � � � � � � � � �
DQYlQGHU PHVW RFK I|UHVOnU GHVVD RIWDUH� (Q DOJRULWP VRP J|U DOOW GHWWD VNXOOH YDUD HQ EUD� � � � � � � � � � � � � � �
HUVlWWQLQJ�WLOO�RUGOlQJGVDOJRULWPHQ�

'HW DQGUD I|UVODJHW E\JJHU RFNVn Sn DWW OnWD V\VWHPHW OlUD VLJ PHU RFK PHU RP DQYlQGDUHQ� (Q� � � � � � � � � � � � � � � �
HQNHO I|UElWWULQJ lU DWW OnWD DQYlQGDUHQ VNULYD LQ RUG VRP KRQ YLOO VND ILQQDV L RUGOLVWDQ� 6\VWHPHW� � � � � � � � � � � � � � � �
JHU VHGDQ GHVVD RUG JDQVND K|JD YLNWHU� (IWHU GHW KDQWHUDU PDQ GHVVD RUG SUHFLV VRP GH RUG� � � � � � � � � � � � � � � �
VRP UHGDQ OLJJHU L RUGOLVWDQ� 8WDQ GHQ KlU I|UElWWULQJHQ VNXOOH DQYlQGDUHQ DQWDJOLJHQ EOL YlOGLJW� � � � � � � � � � � � �
IUXVWUHUDG�DY�DWW�YLVVD�RUG�LQWH�ILQQV�L�RUGOLVWDQ�RFK�DOGULJ�KHOOHU�I|UHVOnV�

'HW WUHGMH I|UVODJHW lU DWW DQYlQGD .ULVKQDV WUHGMH ILOWHU� YLONHW GLVNXWHUDGHV WLGLJDUH� )LOWUHW UlNQDU� � � � � � � � � � � � �
XW HQ XSSVNDWWDG PLQLPXPOlQJG Sn RUGI|UVODJHQ� YLONHW J|U DWW DQWDOHW RUGI|UVODJ DQWDJOLJHQ NDQ� � � � � � � � � � � �
PLQVNDV lQQX PHU� )LOWUHW SnPLQQHU HQ GHO RP RUGOlQJGVDOJRULWPHQ� 'HW ILOWUHUDU GRFN ERUW RUG� � � � � � � � � � � � �
VRP XQGHUVWLJHU PLQLPXPOlQJGHQ KHOW RFK KnOOHW� PHGDQ RUGOlQJGVDOJRULWPHQ EDUD JHU NRUWDUH� � � � � � � � � �
RUGI|UVODJ�OlJUH�SULRULWHW�

'HW VLVWD I|UVODJHW lU DWW DQYlQGD HQ VODJV WYnYlJVDOJRULWP� 'HQ lU HQ YDULDQW DY .ULVKQDV DQGUD� � � � � � � � � � � � � � �
ILOWHU VRP V|NHU IUDP RUGHWV ERNVWlYHU L ERNVWDYVVHULHQ IUnQ EnGD KnOOHQ VDPWLGLJW� 2P V|NDQGHW� � � � � � � � � � � � �
P|WV L PLWWHQ RFK HQ ERNVWDY VDNQDV SUHFLV GlU� I|U DWW GHQ PLVVDGHV DY JHVWHQ� Vn NDQ GHQ� � � � � � � � � � � � � � � � �
OlJJDV WLOO RFK RUGHW I|UHVOnV VRP NDQGLGDW lQGn� 'HWWD WLOOnWHU DOOWVn DWW DQYlQGDUHQ PLVVDU QnJRQ� � � � � � � � � � � � � �
HQVWDND�ERNVWDY�L�PLWWHQ�DY�JHVWHQ�

����� $YDQFHUDGH�I|UElWWULQJDU

'HQ VW|UVWD I|UElWWULQJHQ DQQDUV� VRP GRFN VNXOOH LQQHElUD HQ WRWDO RPVNULYQLQJ DY� � � � � � � � � � �
DOJRULWPHUQD� lU DWW DQYlQGD PDVNLQLQOlUQLQJ RFK LPSOHPHQWHUD HQ O|VQLQJ PHG KMlOS DY GROGD� � � � � � � � � � � �
0DUNRYPRGHOOHU� 'n VNXOOH PDQ NXQQD VlWWD XSS HQ PDWHPDWLVN PRGHOO GlU PDQ LQWH MREEDU PHG� � � � � � � � � � � � � �
UHQD ERNVWDYVVHULHU XWDQ LVWlOOHW DQYlQGHU GH SXQNWHU VRP DQYlQGDUHQ VYHSHU |YHU Sn� � � � � � � � � � �
WDQJHQWERUGHW� 'HW VNXOOH LQQHElUD DWW PDQ JnU |YHU WLOO P\FNHW PHU DYDQFHUDGH DOJRULWPHU VRP� � � � � � � � � � � � �
lU VYnUDUH DWW VlWWD VLJ LQ L� 0DVNLQOlUQLQJ VNXOOH nVWDGNRPPDV JHQRP DWW XSSGDWHUD GH GROGD� � � � � � � � � � � � � �
0DUNRYPRGHOOHUQD DOOW HIWHUVRP Q\D JHVWHU VYHSV RFK V\VWHPHW VHU YLONHW RUG DQYlQGDUHQ YlOMHU� � � � � � � � � � � �
IUnQ OLVWDQ DY NDQGLGDWHU� 'HWWD VNXOOH OHGD WLOO DWW V\VWHPHW I|UElWWUDU VLJ EDVHUDW Sn KXU� � � � � � � � � � � � � �
DQYlQGDUHQ VYHSHU IUDP VLQD RUG RFK LQWH EDUD EDVHUDW Sn YLOND RUG DQYlQGDUHQ DQYlQGHU �VRP� � � � � � � � � � � � � �
RUGYLNWVI|UVODJHW�RYDQ�E\JJHU�Sn��

��



0DVNLQLQOlUQLQJ DQYlQGV EnGH DY PDUNQDGVOHGDUQD LQRP MXVW VYHSDQGH JHVWHU I|U WH[WLQPDWQLQJ� � � � � � � � � �
�6Z\SH RFK 6OLGH,7� VDPW lYHQ LQRP DQGUD IRUVNQLQJVRPUnGHQ VRP WLOO H[HPSHO WDODQDO\V� 'HWWD� � � � � � � � � � � �
DQW\GHU DWW PDVNLQLQOlUQLQJ VNXOOH NXQQD YDUD HWW EUD DQJUHSSVVlWW� ([DNW KXU VWRUD I|UElWWULQJDU� � � � � � � � � � � �
PDQ�VNXOOH�NXQQD�XSSQn�lU�GRFN�VYnUW�DWW�VlJD�

��� -lPI|UHOVH�PHG�6OLGH,7

7URWV DWW DOJRULWPHUQD L GHW KlU SURMHNWHW L ElVWD IDOO VOnU 6OLGH,7 HQOLJW GHQ XSSVDWWD� � � � � � � � � � � � � �
WHVWQLQJVPHWRGHQ InU PDQ� RDYVHWW YDG GHVVD UHVXOWDW VlJHU� DQWD DWW 6OLGH,7 IXQJHUDU EHW\GOLJW� � � � � � � � � � � �
ElWWUH I|U GDJOLJW EUXN� 6OLGH,7 KDU HQ P\FNHW OlQJUH RUGOLVWD YLONHW JHU ElWWUH RUGI|UVODJ L PnQJD� � � � � � � � � � � � � � �
VLWXDWLRQHU� 'HW KlU SURMHNWHWV DOJRULWPHU lU EHJUlQVDGH DY GHQ UHODWLYW NRUWD RUGOLVWDQ VRP� � � � � � � � � � � �
DQYlQGV I|U WLOOIlOOHW� 6OLGH,7 DQSDVVDU VLJ lYHQ HIWHU DQYlQGDUHQ DOOW HIWHUVRP� YLONHW KHOD WLGHQ� � � � � � � � � � � � �
NRPPHU�DWW�I|UElWWUD�RUGI|UVODJHQ�

0DQ InU lYHQ NRPPD LKnJ DWW DOJRULWPHUQD L GHW KlU SURMHNWHW XWYHFNODGHV XWLIUnQ WHVWGDWD IUnQ� � � � � � � � � � � � � �
HQGDVW I\UD SHUVRQHU� 'HW ILQQV VlNHUW PnQJD ROLND VlWW DWW VYHSD JHVWHU Sn VRP LQWH XSSWUlGHU L� � � � � � � � � � � � � � � �
GHQQD WHVWGDWD� $WW YlOMD HQGDVW WLR WHVWRUG IUnQ HWW P\FNHW VWRUW XUYDO lU RFNVn HQ VWRU� � � � � � � � � � � � � � �
EHJUlQVQLQJ� 6OLGH,7 KDU GlUHPRW JnWW LJHQRP PHU SURGXNWXWYHFNOLQJ RFK GHW KDU DQWDJOLJHQ� � � � � � � � � � �
IXQQLWV P\FNHW PHU WHVWGDWD DWW DQDO\VHUD� 6nOHGHV E|U 6OLGH,7 NXQQD KDQWHUD GHVVD DQQRUOXQGD� � � � � � � � � � � �
JHVWHU�EHW\GOLJW�P\FNHW�ElWWUH�

��� $QYlQGEDUKHW

, GHW KlU SURMHNWHW DUEHWDGHV GHW HQEDUW PHG DWW WD IUDP DOJRULWPHU VRP YDU Vn HIIHNWLYD VRP� � � � � � � � � � � � � � � �
P|MOLJW Sn DWW |YHUVlWWD VYHSDQGH JHVWHU WLOO RUG� 'HW VRP LQWH GLVNXWHUDGHV lU KXUXYLGD HQ Vn OnJ� � � � � � � � � � � � � � � �
VWUDIISRlQJ VRP P|MOLJW IDNWLVNW LQQHElU K|JUH DQYlQGEDUKHW L YHUNOLJD WLOOlPSQLQJDU� 3URMHNWHWV� � � � � � � � � �
ElVWD DOJRULWP I|UHVOnU� VRP EHNDQW� OnQJD RUG I|UVW YLONHW IXQJHUDU EUD L WHVWQLQJHQ� 'HW ILQQV� � � � � � � � � � � � � �
GRFN HJHQWOLJHQ LQWH QnJRQ VWDUN PRWLYHULQJ WLOO YDUI|U GHW VNXOOH YDUD HWW NRUUHNW HOOHU |QVNYlUW� � � � � � � � � � � � � �
EHWHHQGH� $QWDJOLJHQ lU GHW LQWH RSWLPDOW DWW EDUD VRUWHUD Sn OnQJD RUG lYHQ RP WHVWUHVXOWDWHQ� � � � � � � � � � � � � �
UnNDU YLVD GHW� $WW WLOO H[HPSHO DQYlQGD HQ YLNWDG RUGOLVWD VNXOOH DQWDJOLJHQ JH QDWXUOLJDUH� � � � � � � � � � � � �
RUGI|UVODJ�WLOO�DQYlQGDUHQ�

$WW DOOWLG I|UHVOn GHW YDQOLJDVWH RUGHW lU DQWDJOLJHQ LQWH RSWLPDOW GHW KHOOHU� 2UGI|UVODJ NDQ DQVHV� � � � � � � � � � � � � �
YDUD ROLND EUD L ROLND VDPPDQKDQJ� 'HW lU WLOO H[HPSHO VWRU VNLOOQDG RP DQYlQGDUHQ lU �� nU RFK� � � � � � � � � � � � � � � � �
I|UV|NHU VNULYD 606�VSUnN WLOO VLQD MlPQnULJD NRPSLVDU� MlPI|UW PHG HQ ���nULJ WMlQVWHPDQ VRP� � � � � � � � � � � �
YLOO VNULYD NRUUHNWD PHMO WLOO VLQD NROOHJRU Sn MREEHW� 'HWWD SUREOHP VNXOOH NXQQD O|VDV PHG� � � � � � � � � � � � � �
RUGOLVWRU�ULNWDGH�WLOO�ROLND�PnOJUXSSHU�

��



� 6OXWVDWV

, GHW KlU SURMHNWHW LPSOHPHQWHUDGHV HWW IXQJHUDQGH WDQJHQWERUG VRP OnWHU DQYlQGDUHQ VNULYD RUG� � � � � � � � � � � �
PHG KMlOS DY VYHSDQGH JHVWHU� 'H EDNRPOLJJDQGH DOJRULWPHUQD VRP DQYlQGHV I|U DWW XWW\GD RUG� � � � � � � � � � � � �
IUnQ GHVVD JHVWHU I|UHVORJ RUG PHG HQ SUHFLVLRQ VRP L ElVWD IDOO YDU MlPI|UEDU PHG GHQ KRV� � � � � � � � � � � � � � � �
PDUNQDGVOHGDUHQ�6OLGH,7�

9L W\FNHU DWW GHW lU JDQVND I|UYnQDQGH DWW GHW JLFN DWW LPSOHPHQWHUD DOJRULWPHU PHG Vn KlU HQNOD� � � � � � � � � � � � � � � �
PHGHO VRP lQGn SUHVWHUDU EUD� 9LGDUH LGHQWLILHUDGHV PnQJD P|MOLJD VlWW DWW \WWHUOLJDUH I|UElWWUD� � � � � � � � � � � �
DOJRULWPHUQDV SUHVWDQGD� $OOWVn GUDU YL VOXWVDWVHQ DWW SUREOHPHW VRP IRUPXOHUDGHV JnU DWW O|VD� � � � � � � � � � � �
P\FNHW YlO XWDQ DWW HQV EHK|YD DQYlQGD PDVNLQLQOlUQLQJ HOOHU DQGUD DYDQFHUDGH PDWHPDWLVND� � � � � � � � � � �
PRGHOOHU�

��



� .lOOI|UWHFNQLQJ

'DVXU�3DWWHUQ�5HFRJQLWLRQ�/WG�����������6OLGH,7�.H\ERDUG��KWWS���ZZZ�PRELOHWH[WLQSXW�FRP��>����������@

'DVXU�3DWWHUQ�5HFRJQLWLRQ�/WG�����������6OLGH,7�WDQJHQWERUG�
KWWSV���SOD\�JRRJOH�FRP�VWRUH�DSSV�GHWDLOV"LG FRP�GDVXU�VOLGHLW��>����������@

6Z\SH�,QF�����������6Z\SH�_�7\SH�)DVW��6Z\SH�)DVWHU��KWWS���ZZZ�VZ\SH�FRP��>����������@

)UHH3DWHQWV2QOLQH�FRP����������6\VWHP�DQG�PHWKRG�IRU�FRQWLQXRXV�VWURNH�ZRUG�EDVHG�WH[W�LQSXW�
KWWS���ZZZ�IUHHSDWHQWVRQOLQH�FRP���������KWPO��>����������@

'DYLG�&DUGLQDO����������+RZ�GRHV�6Z\SH�UHDOO\�ZRUN"�
KWWS���ZZZ�H[WUHPHWHFK�FRP�H[WUHPH�������KRZ�GRHV�VZ\SH�UHDOO\�ZRUN��>����������@

5DELQHU��/��5�����������$�7XWRULDO�RQ�+LGGHQ�0DUNRY�0RGHOV�DQG�6HOHFWHG�$SSOLFDWLRQV�LQ�6SHHFK
5HFRJQLWLRQ��3URFHHGLQJV�RI�WKH�,(((����������SS����������

:LNLSHGLD����������4:(57<��KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�4ZHUW\��>����������@

:LNLSHGLD����������/HYHQVKWHLQ�GLVWDQFH��KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�/HYHQVKWHLQBGLVWDQFH��>����������@

:LNLSHGLD����������0DQKDWWDQ�GLVWDQFH��KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�0DQKDWWDQBGLVWDQFH��>����������@

6WHYH�6LQFKDN����������+RZ�WR�7RXFK�WKH�:LQGRZV���0HWUR�,QWHUIDFH�
KWWS���WZHDNV�FRP�ZLQGRZV�������KRZ�WR�WRXFK�WKH�ZLQGRZV���PHWUR�LQWHUIDFH��>�����������

.ULVKQD�%KDUDGZDM����������+RZ�VZ\SH�ZRUNV"��KWWS���NULVKQDEKDUDGZDM�LQIR�KRZ�VZ\SH�ZRUNV��>����������@

��



$SSHQGL[�$��7HVWQLQJVUHVXOWDW

$OJRULWP 6WUDIISRlQJ 5lWW�Sn�I|UVWD

I|UVODJHW

/HYHQVKWHLQ�$OJ� ���� ��

%DVLF�$OJ���QRQ�VWULFW� ���� ��

%DVLF�$OJ� ���� ��

%DVLF�$OJ����)RUJLYLQJ�)LOWHULQJ�$OJ� ���� ��

%DVLF�$OJ����/RQJ�:RUGV�$OJ� ��� ���

%DVLF�$OJ����)RUJLYLQJ�)LOWHULQJ�$OJ����/RQJ�:RUGV�$OJ� ��� ���

%HHOLQLQJ�$OJ� ��� ���

%HHOLQLQJ�$OJ����)RUJLYLQJ�)LOWHULQJ�$OJ� ��� ���

%HHOLQLQJ�$OJ����/RQJ�:RUGV�$OJ� ��� ���

%HHOLQLQJ�$OJ����)RUJLYLQJ�)LOWHULQJ�$OJ����/RQJ�:RUGV�$OJ� ��� ���

6OLGH,7 ��� ���

��



$SSHQGL[�%��8UYDO�DY�WHVWQLQJVXWVNULIWHU
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ABSINTHE ASDXCVBNBVFDSDFGTYUIKJNBHGTYHGFRE ABBE,  ABSINTHE  ... ABSINTHE  ...

ABSINTHE ASDCVBVCXDSDFTYUIKJNBHGTHGFRE ABBE,  ABSINTHE  ... ABSINTHE  ...

ABSINTHE ASDFCVBVCXDSASDFRTYUIKJNBHGTGHGFRE ABASE,  ABATE,  ABBE,  ABSINTHE  ... ABSINTHE  ...

ABSINTHE ASDFCVBVCFDSDFRTYUIKJNBHYTYHJHGFRE ABBE,  ABSINTHE  ... ABSINTHE  ...

ABSINTHE ASDXCVBVCXDSDFGTYUIKJNBHGTHGFRE ABBE,  ABSINTHE  ... ABSINTHE  ...

ABSINTHE ASDFGVBVCXDSDFGYUIKJNBHGTYHGFRE ABBE,  ABSINTHE  ... ABSINTHE  ...

ABSINTHE ASXCVBVCXDSDFGYUIKJNBHGTGHGFRE ABBE,  ABSINTHE  ... ABSINTHE  ...

ABSINTHE ASDFCVBVCXDSDFGYUIKJNBHGTYHGFRE ABBE,  ABSINTHE  ... ABSINTHE  ...

ABSINTHE ASDFGVBVCXDSDFRTYUIKJNHGTHGFRE ABBE,  ABSINTHE  ... ABSINTHE  ...

ABSINTHE ASDFCVBVCXDSDFGHYUIKJNBHGTGHGFRE ABBE,  ABSINTHE  ... ABSINTHE  ...

ADD ASD AD,  ADD  ... ADD  ...

ADD ASD AD,  ADD  ... ADD  ...

ADD ASD AD,  ADD  ... ADD  ...

ADD ASD AD,  ADD  ... ADD  ...

ADD ASD AD,  ADD  ... ADD  ...

ADD ASD AD,  ADD  ... ADD  ...

ADD ASD AD,  ADD  ... ADD  ...

ADD ASD AD,  ADD  ... ADD  ...

ADD ASD AD,  ADD  ... ADD  ...

ADD ASD AD,  ADD  ... ADD  ...

ATTACK ASDRTREDSASDXCVHJK ARK,  ASK,  ATTACK  ... ATTACK  ...

ATTACK ASDERTRDSASDXCVHJK ARK,  ASK,  ATTACK  ... ATTACK  ...

ATTACK ASDFRTREDSASDXCVBHJK ARK,  ASK,  ATTACK  ... ATTACK  ...

ATTACK ASERTREDSASDXCVBHJK ARK,  ASK,  ATTACK  ... ATTACK  ...

ATTACK ASDERTRDSASXCVBHJK ARK,  ASK,  ATTACK  ... ATTACK  ...

ATTACK ASDFRTRDSASXCVHJK ARK,  ASK,  ATTACK  ... ATTACK  ...

ATTACK ASDFRTRDSASXCVBHJK ARK,  ASK,  ATTACK  ... ATTACK  ...

ATTACK ASDRTYTRDSASDXCVBHJK ARK,  ASK,  ATTACK  ... ATTACK  ...

ATTACK ASDERTREDSASZXCVBHJK ARK,  ASK,  ATTACK  ... ATTACK  ...

ATTACK ASWERTREDSZXCVHJKL ALL,  AWL

BURNT BHJUYTREDFGVBNMNJHT BEET,  BENT,  BET,  BUNT,  BURNT  ... BURNT  ...

BURNT BHJUYTRFGVBNJHYT BUNT,  BURNT  ... BURNT  ...

BURNT BHJUYTRFGBNJHYT BUNT,  BURNT  ... BURNT  ...

BURNT BHYUYTRERGHJMNJHGTRT BEET,  BENT,  BET,  BUNT,  BURNT  ... BURNT  ...

BURNT BJUYTRFGVBNJHYT BUNT,  BURNT  ... BURNT  ...

BURNT BHJUYTRTGHBNHYT BUNT,  BURNT  ... BURNT  ...

BURNT BHJUYTRFGVBNMKJUYT BUNT,  BURNT  ... BURNT  ...

BURNT BHJUYTRERFGVBNJHT BEET,  BENT,  BET,  BUNT,  BURNT  ... BURNT  ...

BURNT BHJUYTRFGHBNJHYT BUNT,  BURNT  ... BURNT  ...

BURNT BHJUYTRFGVBNJHYT BUNT,  BURNT  ... BURNT  ...

CORAL CVGHJIOIUYTREDSASDFGHJKL CALL,  CELL,  CHILL,  CHORAL,  CHORDAL,

CHURL,  COAL,  COIL,  COITAL,  COOL,

CORAL  ...

CHORDAL,  CHORAL,

COITAL,  CORRAL,

CORAL  ...

CORAL CVBHJKLOIUYTRESASDFGHJKL CALL,  CELL,  CHILL,  CHLORAL,  CHORAL, CHLORAL,  CHORAL,
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CHURL,  COAL,  COIL,  COITAL,  COOL,

CORAL  ...

COITAL,  CORRAL,

CORAL  ...

CORAL CVGHJUIOIUYTREDSASDFGHJKL CALL,  CELL,  CHILL,  CHORAL,  CHORDAL,

CHURL,  COAL,  COIL,  COITAL,  COOL,

CORAL  ...

CHORDAL,  CHORAL,

COITAL,  CORRAL,

CORAL  ...

CORAL CVBHJKIOIUYTREWSASDFGHJKL CALL,  CELL,  CHILL,  CHORAL,  CHURL,

COAL,  COIL,  COITAL,  COOL,  CORAL  ...

CHORAL,  COITAL,

CORRAL,  CORAL  ...

CORAL CVBHJKLOIUYTREWSASDFGHJKL CALL,  CELL,  CHILL,  CHLORAL,  CHORAL,

CHURL,  COAL,  COIL,  COITAL,  COOL,

CORAL  ...

CHLORAL,  CHORAL,

COITAL,  CORRAL,

CORAL  ...

CORAL CVGHJUIOIUYTREWSASDFGHJKL CALL,  CELL,  CHILL,  CHORAL,  CHURL,

COAL,  COIL,  COITAL,  COOL,  CORAL  ...

CHORAL,  COITAL,

CORRAL,  CORAL  ...

CORAL CGHJIOPOIUYTREWASDFGHJKL CALL,  CELL,  CHILL,  CHORAL,  CHURL,

COAL,  COIL,  COITAL,  COOL,  CORAL  ...

CHORAL,  CORRAL,

CORAL  ...

CORAL CGHJUIOIUYTREWSASDFGHJKL CALL,  CELL,  CHILL,  CHORAL,  CHURL,

COAL,  COIL,  COITAL,  COOL,  CORAL  ...

CHORAL,  COITAL,

CORRAL,  CORAL  ...

CORAL CVHJKIOIUYTREDSASDFGHJKL CALL,  CELL,  CHILL,  CHORAL,  CHORDAL,

CHURL,  COAL,  COIL,  COITAL,  COOL,

CORAL  ...

CHORDAL,  CHORAL,

COITAL,  CORRAL,

CORAL  ...

CORAL CVGHJIOIUYTREDSASDFGHJKL CALL,  CELL,  CHILL,  CHORAL,  CHORDAL,

CHURL,  COAL,  COIL,  COITAL,  COOL,

CORAL  ...

CHORDAL,  CHORAL,

COITAL,  CORRAL,

CORAL  ...

LAG LKJHGFDSASDFG LAG  ... LAG  ...

LAG LKJHGFDSASDFG LAG  ... LAG  ...

LAG LKJHGFDSASDFG LAG  ... LAG  ...

LAG LKJHGFDSASDFG LAG  ... LAG  ...

LAG LKJGFDSASDFG LAG  ... LAG  ...

LAG LKJHGFDSASDFG LAG  ... LAG  ...

LAG LKJHGFDSASDFG LAG  ... LAG  ...

LAG KJHGFDSASDFGF

LAG LKJHGFDEWQASDFGH LASH,  LEASH LEASH,  LASH

LAG LKJHGFDSASDFG LAG  ... LAG  ...

POOL POL POL,  POLL,  POOL  ... POLL,  POOL  ...

POOL POL POL,  POLL,  POOL  ... POLL,  POOL  ...

POOL POL POL,  POLL,  POOL  ... POLL,  POOL  ...

POOL POL POL,  POLL,  POOL  ... POLL,  POOL  ...

POOL POL POL,  POLL,  POOL  ... POLL,  POOL  ...

POOL POL POL,  POLL,  POOL  ... POLL,  POOL  ...

POOL POL POL,  POLL,  POOL  ... POLL,  POOL  ...

POOL POL POL,  POLL,  POOL  ... POLL,  POOL  ...

POOL POL POL,  POLL,  POOL  ... POLL,  POOL  ...

POOL POL POL,  POLL,  POOL  ... POLL,  POOL  ...

POWER POIUYTREWER PEER,  PER,  PIER,  POOR,  POTTER,  POUR,

POUTER,  POWER  ...

POWER  ...

POWER POIUYTREWER PEER,  PER,  PIER,  POOR,  POTTER,  POUR,

POUTER,  POWER  ...

POWER  ...

POWER POIUYTREWER PEER,  PER,  PIER,  POOR,  POTTER,  POUR,

POUTER,  POWER  ...

POWER  ...

POWER POIUYTREWQWER PEER,  PER,  PIER,  POOR,  POTTER,  POUR,

POUTER,  POWER  ...

PURR

POWER POIUYTREWER PEER,  PER,  PIER,  POOR,  POTTER,  POUR,

POUTER,  POWER  ...

POWER  ...

POWER POIUYTREWER PEER,  PER,  PIER,  POOR,  POTTER,  POUR,

POUTER,  POWER  ...

POWER  ...

POWER POIUYTREWER PEER,  PER,  PIER,  POOR,  POTTER,  POUR, POWER  ...
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POUTER,  POWER  ...

POWER POIUYTREWQWER PEER,  PER,  PIER,  POOR,  POTTER,  POUR,

POUTER,  POWER  ...

PURR

POWER POIUYTREWER PEER,  PER,  PIER,  POOR,  POTTER,  POUR,

POUTER,  POWER  ...

POWER  ...

POWER POIUYTREWER PEER,  PER,  PIER,  POOR,  POTTER,  POUR,

POUTER,  POWER  ...

POWER  ...

QUERY QWERTYUYTRERTY QUERY  ... QUERY  ...

QUERY QWERTYUYTRERT QUEER

QUERY QWERTYUYTRERTY QUERY  ... QUERY  ...

QUERY QWERTYUYTRERTY QUERY  ... QUERY  ...

QUERY QWERTYUYTRERTYU QUERY  ...

QUERY QWERTYUYTREWERTY QUERY  ...

QUERY QWERTYUYTRERTY QUERY  ... QUERY  ...

QUERY QWERTYUYTRERTY QUERY  ... QUERY  ...

QUERY QWERTYUYTRERTY QUERY  ... QUERY  ...

QUERY QWERTYUIUYTREWERTY QUERY  ... QUIET

WINNING WERTYUIKMNJKIKMNJHG WIG,  WING,  WINNING  ... WINNING  ...

WINNING WERTYUIKJNJUIKJNHG WIG,  WING,  WINNING  ... WINNING  ...

WINNING WERTYUIKJNJIKJNBHG WIG,  WING,  WINNING  ... WINNING  ...

WINNING WERTYUIKMNJKIJNBHG WIG,  WING,  WINNING  ... WINNING  ...

WINNING WERTYUIKJNJUIKJNBHG WIG,  WING,  WINNING  ... WINNING  ...

WINNING WERTYUIOKMNJKIJNBHG WIG,  WING,  WINNING  ... WINNING  ...

WINNING WERTYUIKJNJKIKJNJHG WIG,  WING,  WINNING  ... WINNING  ...

WINNING WERTYUIKJNJKIKJNJHGF WINNING  ...

WINNING WERTYUIKJNJKIKJNBHG WIG,  WING,  WINNING  ... WINNING  ...

WINNING WERTYUIKJNJKIKJNBHG WIG,  WING,  WINNING  ... WINNING  ...

ABSINTHE ASDFCVBVCDSDFTYUIKJNBHGTYHGFRE ABBE,  ABSINTHE  ... ABSINTHE  ...

ABSINTHE ASDXCVBVCDSDFGYUIOIKJNHGTGHGFRE ABBE,  ABSINTHE  ... ABSINTHE  ...

ABSINTHE ASDFCVBVCDSDFTYUIKJNBHGTHBHGFRE ABBE,  ABSINTHE  ... ABSINTHE  ...

ABSINTHE ASDFCVBVFDSDFRTYUIJNBHGTGHGFRE ABBE,  ABSINTHE  ... ABSINTHE  ...

ABSINTHE ASDFCVBVCFDSDFGYUIJNHGTGHGRE ABBE,  ABSINTHE  ... ABSINTHE  ...

ABSINTHE ASDFCVBVCXDSDFGHUIOIKJNBHGTGHGFRE ABBE,  ABSINTHE  ... ABSINTHE  ...

ABSINTHE ASDXCVBVCDSDFGTYUIUJHBHYTYHGTRE ABBE,  ACE,  ACHE,  ACRE,  ACUTE,  AFIRE,

AGE,  AGREE,  AGUE,  ARE,  ASSURE,

ASTUTE,  ATE,  ATTIRE,  AXE,  AYE

ABSINTHE ASDFCVBVFDSDFGTYUIKJNHGTGHGRE ABBE,  ABSINTHE  ... ABSINTHE  ...

ABSINTHE ASDFVBVCFDSDFGYUIKJNBHGTRTGHGFRE ABBE,  ABSINTHE  ... ABSINTHE  ...

ABSINTHE ASDFCVBVCXDSDFGTYUIJNBHGTGHGRE ABBE,  ABSINTHE  ... ABSINTHE  ...

ADD ASD AD,  ADD  ... ADD  ...

ADD ASD AD,  ADD  ... ADD  ...

ADD ASD AD,  ADD  ... ADD  ...

ADD ASD AD,  ADD  ... ADD  ...

ADD ASD AD,  ADD  ... ADD  ...

ADD ASD AD,  ADD  ... ADD  ...

ADD ASD AD,  ADD  ... ADD  ...

ADD ASD AD,  ADD  ... ADD  ...

ADD ASD AD,  ADD  ... ADD  ...

ADD ASD AD,  ADD  ... ADD  ...

ATTACK ASDRTREWSA.ZXCVBHJK ARK,  ASK,  ATTACK  ... ATTACK  ...

ATTACK ASDERTREDSA.ZXCVBHJK ARK,  ASK,  ATTACK  ... ATTACK  ...

ATTACK ASDFTYTREDSASZXCVBHJK ARK,  ASK,  ATTACK  ... ATTACK  ...

ATTACK ASDRTRDSASDXCVHJK ARK,  ASK,  ATTACK  ... ATTACK  ...

ATTACK ASDRTRDSASZXCVBHJK ARK,  ASK,  ATTACK  ... ATTACK  ...
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ATTACK ASDFRTREDSAZXCVBHJK ARK,  ASK,  ATTACK  ... ATTACK  ...

ATTACK ASDERTRESA.ZXCVBJK ARK,  ASK,  ATTACK  ... ATTACK  ...

ATTACK ASDERTREWSASZXCVBNJKL ALL,  AREAL,  ASTRAL,  AWL ASTRAL

ATTACK ASDERTREDSAZXCVBHJK ARK,  ASK,  ATTACK  ... ATTACK  ...

ATTACK ASDERTRDSASZXCVBHJK ARK,  ASK,  ATTACK  ... ATTACK  ...

BURNT BHYUYTRFGVBNMNJHYT BUNT,  BURNT  ... BURNT  ...

BURNT BHJUYTRFGHBNHT BUNT,  BURNT  ... BURNT  ...

BURNT BHJUYTRFGHBNHGT BUNT,  BURNT  ... BURNT  ...

BURNT BHJUYTRFGVBNJHGT BUNT,  BURNT  ... BURNT  ...

BURNT BHJUYTRFGHBNJHYT BUNT,  BURNT  ... BURNT  ...

BURNT BHJUYTRFGHBNBHGT BUNT,  BURNT  ... BURNT  ...

BURNT BHJUYTRFGHJNHGT BUNT,  BURNT  ... BURNT  ...

BURNT BHJUYTRFGHBNJHGT BUNT,  BURNT  ... BURNT  ...

BURNT BHJUIUYTRGHNJHYT BIGHT,  BIT,  BUNT,  BURNT  ... BURNT  ...

BURNT BHJUYTRFGHBNHYT BUNT,  BURNT  ... BURNT  ...

CORAL CVGHJUIOIUYTREWQASDFGHJKL CALL,  CELL,  CHILL,  CHORAL,  CHURL,

COAL,  COIL,  COITAL,  COOL,  CORAL  ...

CHORAL,  COITAL,

CORRAL,  CORAL  ...

CORAL CVHJKLOIUYTREWSASDFGHJKL CALL,  CELL,  CHILL,  CHLORAL,  CHORAL,

CHURL,  COAL,  COIL,  COITAL,  COOL,

CORAL  ...

CHLORAL,  CHORAL,

COITAL,  CORRAL,

CORAL  ...

CORAL CVGHJKIOIUYTREWSASDFGHJKL CALL,  CELL,  CHILL,  CHORAL,  CHURL,

COAL,  COIL,  COITAL,  COOL,  CORAL  ...

CHORAL,  COITAL,

CORRAL,  CORAL  ...

CORAL CVHJUIOIUYTREWSASDFGHJKL CALL,  CELL,  CHILL,  CHORAL,  CHURL,

COAL,  COIL,  COITAL,  COOL,  CORAL  ...

CHORAL,  COITAL,

CORRAL,  CORAL  ...

CORAL CVBHJKIOIUYTREDSASDFGHJKL CALL,  CELL,  CHILL,  CHORAL,  CHORDAL,

CHURL,  COAL,  COIL,  COITAL,  COOL,

CORAL  ...

CHORDAL,  CHORAL,

COITAL,  CORRAL,

CORAL  ...

CORAL CVGHUIOIUYTREWSASDFGHJKL CALL,  CELL,  CHILL,  CHORAL,  CHURL,

COAL,  COIL,  COITAL,  COOL,  CORAL  ...

CHORAL,  COITAL,

CORRAL,  CORAL  ...

CORAL CVBHJKIOIUYTREWSASDFGHJKL CALL,  CELL,  CHILL,  CHORAL,  CHURL,

COAL,  COIL,  COITAL,  COOL,  CORAL  ...

CHORAL,  COITAL,

CORRAL,  CORAL  ...

CORAL CVBHJKIOIUYTREWSASDFGHJKL CALL,  CELL,  CHILL,  CHORAL,  CHURL,

COAL,  COIL,  COITAL,  COOL,  CORAL  ...

CHORAL,  COITAL,

CORRAL,  CORAL  ...

CORAL CVGHJKIOIUYTREWSASDFGHJKL.L CALL,  CELL,  CHILL,  CHORAL,  CHURL,

COAL,  COIL,  COITAL,  COOL,  CORAL  ...

CHORAL,  COITAL,

CORRAL,  CORAL  ...

CORAL CVGHJKOIUYTREWSASDFGHJKL CALL,  CELL,  CHILL,  CHORAL,  CHURL,

COAL,  COIL,  COITAL,  COOL,  CORAL  ...

CHORAL,  COITAL,

CORRAL,  CORAL  ...

LAG LKJHGFDSASDFG LAG  ... LAG  ...

LAG LKJHGFDSASDFG LAG  ... LAG  ...

LAG LKHGFDSASDFG LAG  ... LAG  ...

LAG LKJHGFDSASDFG LAG  ... LAG  ...

LAG LKJHGFDSASDFG LAG  ... LAG  ...

LAG LKJHGFDSASDFG LAG  ... LAG  ...

LAG LKJHGFDSASDFG LAG  ... LAG  ...

LAG LKJHGFDSASDFG LAG  ... LAG  ...

LAG LKJHGFDSASDFG LAG  ... LAG  ...

LAG LKJHGFDSASDFG LAG  ... LAG  ...

POOL POIKL PILL,  POL,  POLL,  POOL  ... PILL

POOL POL POL,  POLL,  POOL  ... POLL,  POOL  ...

POOL POL POL,  POLL,  POOL  ... POLL,  POOL  ...

POOL POL POL,  POLL,  POOL  ... POLL,  POOL  ...

POOL POL POL,  POLL,  POOL  ... POLL,  POOL  ...

POOL POLK POLL,  POOL  ...

POOL POL POL,  POLL,  POOL  ... POLL,  POOL  ...
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POOL POL POL,  POLL,  POOL  ... POLL,  POOL  ...

POOL POL POL,  POLL,  POOL  ... POLL,  POOL  ...

POOL POL POL,  POLL,  POOL  ... POLL,  POOL  ...

POWER POIUYTREWER PEER,  PER,  PIER,  POOR,  POTTER,  POUR,

POUTER,  POWER  ...

POWER  ...

POWER POUYTREWER PEER,  PER,  POOR,  POTTER,  POUR,

POUTER,  POWER  ...

POWER  ...

POWER POIUYTREWER PEER,  PER,  PIER,  POOR,  POTTER,  POUR,

POUTER,  POWER  ...

POWER  ...

POWER POIUYTREWER PEER,  PER,  PIER,  POOR,  POTTER,  POUR,

POUTER,  POWER  ...

POWER  ...

POWER POIUYTREWER PEER,  PER,  PIER,  POOR,  POTTER,  POUR,

POUTER,  POWER  ...

POWER  ...

POWER POIUYTREWER PEER,  PER,  PIER,  POOR,  POTTER,  POUR,

POUTER,  POWER  ...

POWER  ...

POWER POIUYTREWER PEER,  PER,  PIER,  POOR,  POTTER,  POUR,

POUTER,  POWER  ...

POWER  ...

POWER POIUYTREWER PEER,  PER,  PIER,  POOR,  POTTER,  POUR,

POUTER,  POWER  ...

POWER  ...

POWER POIUYTREWER PEER,  PER,  PIER,  POOR,  POTTER,  POUR,

POUTER,  POWER  ...

POWER  ...

POWER POIUYTREWER PEER,  PER,  PIER,  POOR,  POTTER,  POUR,

POUTER,  POWER  ...

POWER  ...

QUERY QWERTYUIUYTREWERTY QUERY  ... QUIET

QUERY QWERTYUYTRERTY QUERY  ... QUERY  ...

QUERY QWERTYUYTRERTY QUERY  ... QUERY  ...

QUERY QWERTYUYTRERTY QUERY  ... QUERY  ...

QUERY QWERTYUIUYTRERTY QUERY  ... QUERY  ...

QUERY QWERTYUYTRERTY QUERY  ... QUERY  ...

QUERY QWERTYUIUYTRTY QWERTY QUIRT

QUERY QWERTYUYTRERTY QUERY  ... QUERY  ...

QUERY QWERTYUYTRERTY QUERY  ... QUERY  ...

QUERY QWERTYUYTRERTY QUERY  ... QUERY  ...

WINNING WERTYUIUJNJKIOIKJNBVGF WOOF WINNING  ...

WINNING WERTYUIKJNJKIKJNBHG WIG,  WING,  WINNING  ... WINNING  ...

WINNING WERTYUIKJNJKIKJNBH WINNING  ...

WINNING WERTYUIJNJKIKJNBVG WIG,  WING,  WINNING  ... WINNING  ...

WINNING WERTYUIKJNJIJNBHG WIG,  WING,  WINNING  ... WINNING  ...

WINNING WERTYUIKJNJKIKJNBHG WIG,  WING,  WINNING  ... WINNING  ...

WINNING WERTYUIKJNJUIUJNBHG WIG,  WING,  WINNING  ... WINNING  ...

WINNING WERTYUIKJNJKIKJNBHG WIG,  WING,  WINNING  ... WINNING  ...

WINNING WERTYUIJNBNJUIKJNBHG WEBBING,  WIG,  WING,  WINNING  ... WINNING  ...

WINNING WERTYUIKJNJKIKJNBHG WIG,  WING,  WINNING  ... WINNING  ...

ABSINTHE ASDCVBVCFDSDFGHYUIKMNJHYTGHGTRE ABBE,  ABSINTHE  ... ABSINTHE  ...

ABSINTHE ASDFCVBVFDSDFGHJUIKJNHGTGHGFRE ABBE,  ABJURE,  ABSINTHE  ... ABSINTHE  ...

ABSINTHE ASDFCVBVFDSDFGHJUIKMNHYTHGTRE ABBE,  ABJURE,  ABSINTHE  ... ABSINTHE  ...

ABSINTHE ASDFCVBVCFDSDFGHJKIKMNJHYTGHGFRE ABBE,  ABSINTHE  ... ABSINTHE  ...

ABSINTHE ASDXCVBVCDSDFGHJKIKMNJHGTGHGFRE ABBE,  ABSINTHE  ... ABSINTHE  ...

ABSINTHE ASXCVBVFDSDFGHJUIKJNBHGTGHGTRE ABBE,  ABJURE,  ABSINTHE  ... ABSINTHE  ...

ABSINTHE ASDFCVBVCFDSDFGHJUIKJNJHYTGHGTRE ABBE,  ABJURE,  ABSINTHE  ... ABSINTHE  ...

ABSINTHE ASDCVBVCDSDFGHJUIKJNHGTGHGRE ABBE,  ABJURE,  ABSINTHE  ... ABSINTHE  ...

ABSINTHE ASXCVBVFDSDFGHJUIKJNJHYTGHGRE ABBE,  ABJURE,  ABSINTHE  ... ABSINTHE  ...

ABSINTHE ASDCVBVCFDSDFGTYUIKMNHYTGHGTRE ABBE,  ABSINTHE  ... ABSINTHE  ...

ADD ASD AD,  ADD  ... ADD  ...
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ADD ASD AD,  ADD  ... ADD  ...

ADD ASD AD,  ADD  ... ADD  ...

ADD ASD AD,  ADD  ... ADD  ...

ADD ASD AD,  ADD  ... ADD  ...

ADD ASD AD,  ADD  ... ADD  ...

ADD ASD AD,  ADD  ... ADD  ...

ADD ASD AD,  ADD  ... ADD  ...

ADD ASD AD,  ADD  ... ADD  ...

ADD ASD AD,  ADD  ... ADD  ...

ATTACK ASDERTREWQA.ZXCVBHJK ARK,  ASK,  ATTACK  ... ATTACK  ...

ATTACK ASDERTREDSASZXCVBNMK ARK,  ASK,  ATTACK  ... ATTACK  ...

ATTACK ASDFGTREWQA.ZXCVGHJK ARK,  ASK,  ATTACK  ... ATTACK  ...

ATTACK ASDERTREWQASZXCVBHJK ARK,  ASK,  ATTACK  ... ATTACK  ...

ATTACK ASERTREWSA.ZXCVBHJK ARK,  ASK,  ATTACK  ... ATTACK  ...

ATTACK ASDRTRDSASZXCVGHJK ARK,  ASK,  ATTACK  ... ATTACK  ...

ATTACK ASDERTREWSAZXCVBHJK ARK,  ASK,  ATTACK  ... ATTACK  ...

ATTACK ASDRTREDSAZXCVGHJK ARK,  ASK,  ATTACK  ... ATTACK  ...

ATTACK ASDFRTRDSAZXCVGHJK ARK,  ASK,  ATTACK  ... ATTACK  ...

ATTACK ASDERTRFDSA.ZXCVBHJK ARK,  ASK,  ATTACK  ... ATTACK  ...

BURNT BHJUYTRFGVBNJHYT BUNT,  BURNT  ... BURNT  ...

BURNT BHJUYTRFGHBNJHYT BUNT,  BURNT  ... BURNT  ...

BURNT BHJUYTRFGBNJHYT BUNT,  BURNT  ... BURNT  ...

BURNT BHYUYTRFGVBNHGT BUNT,  BURNT  ... BURNT  ...

BURNT BHYUYTRFGVBNJHYT BUNT,  BURNT  ... BURNT  ...

BURNT BHYUYTRFGHBNJHYT BUNT,  BURNT  ... BURNT  ...

BURNT BHJUYTRFGVBNJHYT BUNT,  BURNT  ... BURNT  ...

BURNT BHJUYTRFGVBNJHGT BUNT,  BURNT  ... BURNT  ...

BURNT BHJUYTRFGHBNJHYT BUNT,  BURNT  ... BURNT  ...

BURNT BHYUYTRFGHBNJHYT BUNT,  BURNT  ... BURNT  ...

CORAL CGHJUIOIUYTREWSASDFGHJKL CALL,  CELL,  CHILL,  CHORAL,  CHURL,

COAL,  COIL,  COITAL,  COOL,  CORAL  ...

CHORAL,  COITAL,

CORRAL,  CORAL  ...

CORAL CVGHJUIOIUYTREWSASDFGHJKL CALL,  CELL,  CHILL,  CHORAL,  CHURL,

COAL,  COIL,  COITAL,  COOL,  CORAL  ...

CHORAL,  COITAL,

CORRAL,  CORAL  ...

CORAL CVGHJKIOIUYTREWSASDFGHJKL CALL,  CELL,  CHILL,  CHORAL,  CHURL,

COAL,  COIL,  COITAL,  COOL,  CORAL  ...

CHORAL,  COITAL,

CORRAL,  CORAL  ...

CORAL CVBHJKIOIUYTREWQASDFGHJKL CALL,  CELL,  CHILL,  CHORAL,  CHURL,

COAL,  COIL,  COITAL,  COOL,  CORAL  ...

CHORAL,  COITAL,

CORRAL,  CORAL  ...

CORAL CVHJIOIUYTREWSASDFGHJKL CALL,  CELL,  CHILL,  CHORAL,  CHURL,

COAL,  COIL,  COITAL,  COOL,  CORAL  ...

CHORAL,  COITAL,

CORRAL,  CORAL  ...

CORAL CVHJKIOIUYTREWSASDFGHJKL CALL,  CELL,  CHILL,  CHORAL,  CHURL,

COAL,  COIL,  COITAL,  COOL,  CORAL  ...

CHORAL,  COITAL,

CORRAL,  CORAL  ...

CORAL CVHJKIOIUYTREWQASDFGHJKL. CHORAL,  COITAL,

CORRAL,  CORAL  ...

CORAL CVGHJKIOIUYTRESASDFGHJKL CALL,  CELL,  CHILL,  CHORAL,  CHURL,

COAL,  COIL,  COITAL,  COOL,  CORAL  ...

CHORAL,  COITAL,

CORRAL,  CORAL  ...

CORAL CVHJKIOIUYTREWSASDFGHJKL CALL,  CELL,  CHILL,  CHORAL,  CHURL,

COAL,  COIL,  COITAL,  COOL,  CORAL  ...

CHORAL,  COITAL,

CORRAL,  CORAL  ...

CORAL CVGHJKIOIUYTREWSASDFGHJKL CALL,  CELL,  CHILL,  CHORAL,  CHURL,

COAL,  COIL,  COITAL,  COOL,  CORAL  ...

CHORAL,  COITAL,

CORRAL,  CORAL  ...

LAG LKJHGFDSASDFG LAG  ... LAG  ...

LAG LKJHGFDSASDFG LAG  ... LAG  ...

LAG LKJGFDSASDFG LAG  ... LAG  ...

LAG KJHGFDSASDFG

LAG LKJHGFDSASDFGH LASH LASH
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LAG LKJHGFDSASDFG LAG  ... LAG  ...

LAG LKJHGFDSASDFGH LASH LASH

LAG LKJHGFDSASDFG LAG  ... LAG  ...

LAG LKJHGFDSASDFG LAG  ... LAG  ...

LAG LKJHGFDSASDFG LAG  ... LAG  ...

POOL POL POL,  POLL,  POOL  ... POLL,  POOL  ...

POOL POL POL,  POLL,  POOL  ... POLL,  POOL  ...

POOL POL POL,  POLL,  POOL  ... POLL,  POOL  ...

POOL POL POL,  POLL,  POOL  ... POLL,  POOL  ...

POOL POL POL,  POLL,  POOL  ... POLL,  POOL  ...

POOL POL POL,  POLL,  POOL  ... POLL,  POOL  ...

POOL POL POL,  POLL,  POOL  ... POLL,  POOL  ...

POOL POL POL,  POLL,  POOL  ... POLL,  POOL  ...

POOL POL POL,  POLL,  POOL  ... POLL,  POOL  ...

POOL POL POL,  POLL,  POOL  ... POLL,  POOL  ...

POWER POIUYTREWER PEER,  PER,  PIER,  POOR,  POTTER,  POUR,

POUTER,  POWER  ...

POWER  ...

POWER POIUYTREWERT PERT,  PET,  PIT,  POET,  PORT,  POT,

POUT,  PUT,  PUTT

POET,  PUTT,  PET

POWER POIUYTREWER PEER,  PER,  PIER,  POOR,  POTTER,  POUR,

POUTER,  POWER  ...

POWER  ...

POWER POIUYTREWQWER PEER,  PER,  PIER,  POOR,  POTTER,  POUR,

POUTER,  POWER  ...

PURR

POWER POIUYTREWER PEER,  PER,  PIER,  POOR,  POTTER,  POUR,

POUTER,  POWER  ...

POWER  ...

POWER POIUYTREWER PEER,  PER,  PIER,  POOR,  POTTER,  POUR,

POUTER,  POWER  ...

POWER  ...

POWER POIUYTREWER PEER,  PER,  PIER,  POOR,  POTTER,  POUR,

POUTER,  POWER  ...

POWER  ...

POWER POIUYTREWER PEER,  PER,  PIER,  POOR,  POTTER,  POUR,

POUTER,  POWER  ...

POWER  ...

POWER POIUYTREWER PEER,  PER,  PIER,  POOR,  POTTER,  POUR,

POUTER,  POWER  ...

POWER  ...

POWER POIUYTREWER PEER,  PER,  PIER,  POOR,  POTTER,  POUR,

POUTER,  POWER  ...

POWER  ...

QUERY QWERTYUYTRERTY QUERY  ... QUERY  ...

QUERY QWERTYUYTRERTY QUERY  ... QUERY  ...

QUERY QWERTYUYTRERTY QUERY  ... QUERY  ...

QUERY QWERTYUYTRERTY QUERY  ... QUERY  ...

QUERY QWERTYUYTRERTY QUERY  ... QUERY  ...

QUERY QWERTYUYTRERTY QUERY  ... QUERY  ...

QUERY QWERTYUYTRERTY QUERY  ... QUERY  ...

QUERY QWERTYUYTRERTY QUERY  ... QUERY  ...

QUERY QWERTYUYTRERTYU QUERY  ...

QUERY QWERTYUYTRTY QWERTY

WINNING WERTYUIKJNMKIKJNBHG WIG,  WING,  WINNING  ... WINNING  ...

WINNING WERTYUIKJNKIKMNBHG WIG,  WING,  WINNING  ... WINNING  ...

WINNING WERTYUIKJNJKIKJNBHG WIG,  WING,  WINNING  ... WINNING  ...

WINNING WERTYUIUJNJIUJNBHG WIG,  WING,  WINNING  ... WINNING  ...

WINNING WERTYUIKJNJKIKJNJHG WIG,  WING,  WINNING  ... WINNING  ...

WINNING WERTYUIUJNJUIKJNBHG WIG,  WING,  WINNING  ... WINNING  ...

WINNING WERTYUIKJNJIKJNBHG WIG,  WING,  WINNING  ... WINNING  ...

WINNING WERTYUIKJNJKIOIKJNBG WIG,  WING,  WINNING  ... WINNING  ...

WINNING WERTYUIKJNJKIKJNBVG WIG,  WING,  WINNING  ... WINNING  ...
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WINNING WERTYUIKJNJKIKMNHG WIG,  WING,  WINNING  ... WINNING  ...

ABSINTHE ASDXCVBVCFDSDFGTYUIKMNBHGTGHGFDEW ANEW,  ASKEW,  AW ABSINTHE  ...

ABSINTHE ASDXCVBVCFDSDFGHYUIKJNHYTYHGFRE ABBE,  ABSINTHE  ... ABSINTHE  ...

ABSINTHE ASDXCVBNBVGFDSDFRTYUIKMNBHGTYHGFRE ABBE,  ABSINTHE  ... ABSINTHE  ...

ABSINTHE ASDXCVBVGFDSDFRTYUIKJNBHGTRTGHGFRE ABBE,  ABSINTHE  ... ABSINTHE  ...

ABSINTHE ASDXCVBNBVCFDFGHYUIKMNBHGTGHGFRE ABBE,  ACE,  ACHE,  ACME,  ACNE,  ACRE,

ACUTE,  AFIRE,  AGE,  AGREE,  AGUE,

ANTE,  ARE,  ASSUME,  ASSURE,  ATE,  AXE,

AYE

ASS

ABSINTHE ASDXCVBVCFDSDFRTYUIKJNBHGTGHGFRE ABBE,  ABSINTHE  ... ABSINTHE  ...

ABSINTHE ASDXCVBVGFDSDFGTYUIKJNBHGTGHGFRE ABBE,  ABSINTHE  ... ABSINTHE  ...

ABSINTHE ASZXCVBNBVCFDSDFGTYUIKJNBHGTGHGFRE ABBE,  ABSINTHE  ... ABSINTHE  ...

ABSINTHE ASDXCVBVCFDSDFRTYUIKJNBHGFRTGHGFRE ABBE,  ABSINTHE  ... ABSINTHE  ...

ABSINTHE ASDFCVBHGFDSASDFRTYUIKJNBHGFRTGHGFRE ABASE,  ABATE,  ABBE,  ABSINTHE  ... ABSINTHE  ...

ADD ASD AD,  ADD  ... ADD  ...

ADD ASD AD,  ADD  ... ADD  ...

ADD ASDFD AD,  ADD  ... ADD  ...

ADD ASD AD,  ADD  ... ADD  ...

ADD ASD AD,  ADD  ... ADD  ...

ADD ASD AD,  ADD  ... ADD  ...

ADD ASD AD,  ADD  ... ADD  ...

ADD ASD AD,  ADD  ... ADD  ...

ADD ASD AD,  ADD  ... ADD  ...

ADD ASD AD,  ADD  ... ADD  ...

ATTACK ASDERTREDSASZXCVBNJK ARK,  ASK,  ATTACK  ... ATTACK  ...

ATTACK ASDFRTREWSASZXCVBHJK ARK,  ASK,  ATTACK  ... ATTACK  ...

ATTACK ASDFTYTREDSA.ZXCVBNMK ARK,  ASK,  ATTACK  ... ATTACK  ...

ATTACK ASDFGTREDSA.ZXCVBNJK ARK,  ASK,  ATTACK  ... ATTACK  ...

ATTACK ASDFRTREDSA.ZXCVBNJK ARK,  ASK,  ATTACK  ... ATTACK  ...

ATTACK ASDFRTREWSASZXCVBHJK ARK,  ASK,  ATTACK  ... ATTACK  ...

ATTACK ASDERTREWSAZXCVBNJK ARK,  ASK,  ATTACK  ... ATTACK  ...

ATTACK ASDFRTREDSA.ZXCVBNJK ARK,  ASK,  ATTACK  ... ATTACK  ...

ATTACK ASDFGTREWSA.ZXCVBJK ARK,  ASK,  ATTACK  ... ATTACK  ...

ATTACK ASDERTREWSA.ZXCVBNK ARK,  ASK,  ATTACK  ... ATTACK  ...

BURNT BNJUYTRFGHBNJHGT BUNT,  BURNT  ... BURNT  ...

BURNT BHJUYTRFGHBNBHGT BUNT,  BURNT  ... BURNT  ...

BURNT BHJUYTREDFGVBNJHGT BEET,  BENT,  BET,  BUNT,  BURNT  ... BURNT  ...

BURNT BHJUYTREDFGVBNJHYT BEET,  BENT,  BET,  BUNT,  BURNT  ... BURNT  ...

BURNT BHJUYTRFGHBNJHYT BUNT,  BURNT  ... BURNT  ...

BURNT BNJUYTRFGHBNBHGT BUNT,  BURNT  ... BURNT  ...

BURNT BHJUYTRFGVBNJHGT BUNT,  BURNT  ... BURNT  ...

BURNT BHJUYTRFGHBNHGT BUNT,  BURNT  ... BURNT  ...

BURNT BHJUYTRFGHBNBHGT BUNT,  BURNT  ... BURNT  ...

BURNT BHJUYTRERFGVBNBHGT BEET,  BENT,  BET,  BUNT,  BURNT  ... BURNT  ...

CORAL CVBHJKIOIUYTREDSDFGHJKL CELL,  CHILL,  CHURL,  COIL,  COOL,

CREEL,  CULL,  CURL

COO

CORAL CVBHJKLOIUYTREWSASDFGHJKL CALL,  CELL,  CHILL,  CHLORAL,  CHORAL,

CHURL,  COAL,  COIL,  COITAL,  COOL,

CORAL  ...

CHLORAL,  CHORAL,

COITAL,  CORRAL,

CORAL  ...

CORAL CVGHJUIOIUYTREWSASDFGHJKL CALL,  CELL,  CHILL,  CHORAL,  CHURL,

COAL,  COIL,  COITAL,  COOL,  CORAL  ...

CHORAL,  COITAL,

CORRAL,  CORAL  ...

CORAL CVBHJKIOIUYTREWSASDFGHJKL CALL,  CELL,  CHILL,  CHORAL,  CHURL,

COAL,  COIL,  COITAL,  COOL,  CORAL  ...

CHORAL,  COITAL,

CORRAL,  CORAL  ...

CORAL CVBHJKIOIUYTREDSASDFGHJKL CALL,  CELL,  CHILL,  CHORAL,  CHORDAL, CHORDAL,  CHORAL,
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CHURL,  COAL,  COIL,  COITAL,  COOL,

CORAL  ...

COITAL,  CORRAL,

CORAL  ...

CORAL CVBHJKIOIUYTREWSASDFGHJKL CALL,  CELL,  CHILL,  CHORAL,  CHURL,

COAL,  COIL,  COITAL,  COOL,  CORAL  ...

CHORAL,  COITAL,

CORRAL,  CORAL  ...

CORAL CVBHJKIOIUYTREWSDFGHJKL CELL,  CHILL,  CHURL,  COIL,  COOL,

COWL,  CREEL,  CULL,  CURL

COWL

CORAL CVBHJKLOIUYTREWSASDFGHJKL CALL,  CELL,  CHILL,  CHLORAL,  CHORAL,

CHURL,  COAL,  COIL,  COITAL,  COOL,

CORAL  ...

CHLORAL,  CHORAL,

COITAL,  CORRAL,

CORAL  ...

CORAL CVGHJKIOIUYTREWQASDFGHJKL CALL,  CELL,  CHILL,  CHORAL,  CHURL,

COAL,  COIL,  COITAL,  COOL,  CORAL  ...

CHORAL,  COITAL,

CORRAL,  CORAL  ...

CORAL CVBHJKIOIUYTREWSDFGHJKL CELL,  CHILL,  CHURL,  COIL,  COOL,

COWL,  CREEL,  CULL,  CURL

COWL

LAG LKJHGFDSASDFG LAG  ... LAG  ...

LAG LKJHGFDSASDFG LAG  ... LAG  ...

LAG LKJHGFDSASDFG LAG  ... LAG  ...

LAG LKJHGFDSASDFG LAG  ... LAG  ...

LAG LKJHGFDSASDFG LAG  ... LAG  ...

LAG LKJHGFDSASDFG LAG  ... LAG  ...

LAG LKJHGFDSASDFG LAG  ... LAG  ...

LAG LKJHGFDSASDFG LAG  ... LAG  ...

LAG LKJHGFDSASDFG LAG  ... LAG  ...

LAG LKJHGFDSASDFG LAG  ... LAG  ...

POOL POL POL,  POLL,  POOL  ... POLL,  POOL  ...

POOL POL POL,  POLL,  POOL  ... POLL,  POOL  ...

POOL POL POL,  POLL,  POOL  ... POLL,  POOL  ...

POOL POL POL,  POLL,  POOL  ... POLL,  POOL  ...

POOL POL POL,  POLL,  POOL  ... POLL,  POOL  ...

POOL POL POL,  POLL,  POOL  ... POLL,  POOL  ...

POOL POL POL,  POLL,  POOL  ... POLL,  POOL  ...

POOL POL POL,  POLL,  POOL  ... POLL,  POOL  ...

POOL POL POL,  POLL,  POOL  ... POLL,  POOL  ...

POOL POL POL,  POLL,  POOL  ... POLL,  POOL  ...

POWER POIUYTREWER PEER,  PER,  PIER,  POOR,  POTTER,  POUR,

POUTER,  POWER  ...

POWER  ...

POWER POIUYTREWER PEER,  PER,  PIER,  POOR,  POTTER,  POUR,

POUTER,  POWER  ...

POWER  ...

POWER POIUYTREWER PEER,  PER,  PIER,  POOR,  POTTER,  POUR,

POUTER,  POWER  ...

POWER  ...

POWER POIUYTREWER PEER,  PER,  PIER,  POOR,  POTTER,  POUR,

POUTER,  POWER  ...

POWER  ...

POWER POIUYTREWER PEER,  PER,  PIER,  POOR,  POTTER,  POUR,

POUTER,  POWER  ...

POWER  ...

POWER POIUYTREWERT PERT,  PET,  PIT,  POET,  PORT,  POT,

POUT,  PUT,  PUTT

POET,  PUTT,  PET

POWER POIUYTREWER PEER,  PER,  PIER,  POOR,  POTTER,  POUR,

POUTER,  POWER  ...

POWER  ...

POWER POIUYTREWERTR PEER,  PER,  PIER,  POOR,  POTTER,  POUR,

POUTER,  POWER  ...

POET,  PUTT,  PET

POWER POIUYTREWER PEER,  PER,  PIER,  POOR,  POTTER,  POUR,

POUTER,  POWER  ...

POWER  ...

POWER POIUYTREWER PEER,  PER,  PIER,  POOR,  POTTER,  POUR,

POUTER,  POWER  ...

POWER  ...

QUERY QWERTYUYTRERTY QUERY  ... QUERY  ...

QUERY QWERTYUYTRERTY QUERY  ... QUERY  ...
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QUERY QWERTYUYTREWERTY QUERY  ...

QUERY QWERTYUYTRERTY QUERY  ... QUERY  ...

QUERY QWERTYUYTRERTY QUERY  ... QUERY  ...

QUERY QWERTYUYTRERTY QUERY  ... QUERY  ...

QUERY QWERTYUYTRERTY QUERY  ... QUERY  ...

QUERY QWERTYUYTRERTY QUERY  ... QUERY  ...

QUERY QWERTYUYTRERTY QUERY  ... QUERY  ...

QUERY QWERTYUYTRERTY QUERY  ... QUERY  ...

WINNING WERTYUIKJNJKIKJNBHG WIG,  WING,  WINNING  ... WINNING  ...

WINNING WERTYUIKJNBNJKIKMNBHG WEBBING,  WIG,  WING,  WINNING  ... WINNING  ...

WINNING WERTYUIKJNJKIKJNBHG WIG,  WING,  WINNING  ... WINNING  ...

WINNING WERTYUIKJNJKIKJNBHG WIG,  WING,  WINNING  ... WINNING  ...

WINNING WERTYUIKJNJKIKMNBHG WIG,  WING,  WINNING  ... WINNING  ...

WINNING WERTYUIKJNJUIKJNBHG WIG,  WING,  WINNING  ... WINNING  ...

WINNING WERTYUIKJNJKIKMNBHG WIG,  WING,  WINNING  ... WINNING  ...

WINNING WERTYUIKJNJKIKJNBHG WIG,  WING,  WINNING  ... WINNING  ...

WINNING WERTYUIKJNJKIKMNBVG WIG,  WING,  WINNING  ... WINNING  ...

WINNING WERTYUIKJNBHJUIUJNBVG WEBBING,  WIG,  WING,  WINNING  ... WINNING  ...
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