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([FHOOHQW�%UDLQ�GHYHORSV�EUDLQ
WUDLQLQJ�VROXWLRQV�XVLQJ�EUDLQ�
FRPSXWHU�LQWHUIDFH�DQG
QHXURIHHGEDFN��7KH�SURJUDP�FDQ�EH
HDVLO\�XVHG�LQGLYLGXDOO\�ZKLOH�DW�KRPH
RU�ZLWK�SURIHVVLRQDO�DVVLVWDQFH��7KH
JRDO�LV�WR�SURYLGH�SHRSOH�ZLWK
DFFHVVLEOH�DQG�DIIRUGDEOH
QHXURIHHGEDFN�SURJUDPV�WKDW�DUH
HDV\�WR�XVH�DQG�HIIHFWLYH�

đē



1HXURIHHGEDFN�LV�D�W\SH�RI�ELRIHHGEDFN
WKHUDS\�WKDW�XWLOL]HV�WKH
HOHFWURHQFHSKDORJUDP��((*���ΖW
HQFRXUDJHV�SRVLWLYH�IHHGEDFN�XVLQJ�D
FRPSXWHU�LQWHUIDFH��ΖW�LV�D�PHWKRG�RI
PDQDJLQJ�DQG�UHJXODWLQJ�EUDLQ�DFWLYLW\�LQ
DGGLWLRQ�WR�RU�WR�UHSODFH�PHGLFDWLRQ�
1HXURIHHGEDFN�LV�D�SV\FKRSK\VLRORJLFDO
PHWKRG�RI�WUDLQLQJ�LQ�ZKLFK�WKH
SDUWLFLSDQW�LV�VKRZQ�RQOLQH�IHHGEDFN�RI
HOHFWULFDO�QHXUDO�DFWLYDWLRQ�IRU�WKH
SXUSRVH�RI�VHOI�UHJXODWLRQ�>�@�

7KH�WUHDWPHQW�XVHV�DQ�((*�WKDW�WUDFNV
EUDLQ�HOHFWULFDO�DFWLYLW\�DQG�D�EUDLQ�
FRPSXWHU�LQWHUIDFH�WKDW�GLVSOD\V�YLGHR
JDPHV�ZKLOH�WUDFNLQJ�SURJUHVV��7KH
UHSHDWHG�WUDLQLQJ�VHVVLRQV�XVH�D
ELRORJLFDO�SURFHVV�FDOOHG�SRVLWLYH
IHHGEDFN��ZKHUH�RQH�DFWLRQ�DPSOLILHV
DQRWKHU��ΖQ�WKLV�FDVH��WKH�WUDLQLQJ
DFWLYLWLHV�RIIHUHG�LQ�QHXURIHHGEDFN
WKHUDS\�PRWLYDWH�WKH�VWDELOL]DWLRQ�RI
EUDLQ�ZDYHV�LQ�RUGHU�WR�DFKLHYH�YLUWXDO
JRDOV��7KLV�JUDGXDO�OHDUQLQJ�SURFHVV
PRGLILHV�EUDLQ�DFWLYLW\�DQG�KDV�WKH�HIIHFW
RI�UHGXFLQJ�VHYHUH�V\PSWRPV�>�@�
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&OLQLFDO�EHQHILWV�RI�QHXURIHHGEDFN�DUH�EDVHG�RQ
VSHFLILF�((*�SDWWHUQV�H[KLELWHG�LQ�SHRSOH�ZLWK�FHUWDLQ
FRQGLWLRQV��((*�IHHGEDFN�WUDLQLQJ�LV�WKHQ�GLUHFWHG�DW
QRUPDOL]LQJ�WKHVH�UK\WKPV�>�@�

1HXURIHHGEDFN�LV�VKRZQ�WR�VLJQLILFDQWO\�LPSURYH
FRJQLWLYH�IXQFWLRQ��ΖQ�FKLOGUHQ�ZLWK�DWWHQWLRQ
SUREOHPV��QHXURIHHGEDFN�WUDLQLQJ�VKRZHG
LPSURYHPHQW�LQ�GLYLGHG�DWWHQWLRQ�DQG�DWWHQWLRQDO
VKLIWLQJ��UHVSRQVH�LQKLELWLRQ�DELOLW\��DWWHQWLRQ��DQG
ZRUNLQJ�PHPRU\�WDVNV�>�@��$GGLWLRQDOO\��VXEMHFWV
VKRZ�VLJQV�RI�ORZHU�LPSXOVLYHQHVV�DQG�PRUH
DFFXUDF\�b

:KHQ�QHXURIHHGEDFN�ZDV�XVHG�LQ�FRQMXQFWLRQ�WR
03+�PHGLFDWLRQ�IRU�$'+'��GRVDJH�RI�ZDV�UHGXFHG
ZKLFK�PHDQV�QHXURIHHGEDFN�FDQ�EH�XVHIXO�WR
SDWLHQWV�ZKR�GRQȇW�VKRZ�DQ�LPSURYHG�UHVSRQVH�WR
VLQJOH�GUXJ�WUHDWPHQW�RU�KDYH�VLGH�HIIHFWV�>�@�b

ΖQ�DGGLWLRQ�WR�LPSURYHPHQWV�RI�LQDWWHQWLYH
V\PSWRPV��SDUHQWV�ZLWK�FKLOGUHQ�ZKR�KDYH�D
FRPELQHG�VXEW\SH�RI�$'+'�DOVR�UHSRUWHG
LPSURYHPHQW�LQ�K\SHUDFWLYH�LPSXOVLYH�V\PSWRPV�>�@�
1HXUR�LPDJLQJ�VWXGLHV�VKRZ�WKDW�QHXURIHHGEDFN
WUDLQLQJ�UHVXOWV�LQ�IXQFWLRQDO�QRUPDOL]DWLRQ�RI�WKH
EUDLQ�LQ�DUHDV�UHVSRQVLEOH�IRU�PHGLDWLQJ�VHOHFWLYH
DWWHQWLRQ�DQG�UHVSRQVH�LQKLELWLRQ�LQ�FKLOGUHQ�ZLWK
$'+'�>�@�
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:HDUDEOH�HOHFWURHQFHSKDORJUDP��((*�
GHYLFHV�DUH�EHQHILFLDO�IRU�XVHUV�EHFDXVH
RI�WKHLU�ORZ�FRVW�SRUWDEOH�QDWXUH��7KLV
DOORZV�QHXURIHHGEDFN�WUDLQLQJ�RQ�D�%&Ζ
GHYLFH�WR�EH�ZLGHO\�DFFHVVLEOH�WR
FKDOOHQJLQJ�SRSXODWLRQV�>�@�b

7KH\�VKRZ�DSSURSULDWH�TXDOLWDWLYH�DQG
TXDQWLWDWLYH�UHVXOWV�DQG�SURYLGH�VWDEOH
UHFRUGLQJV�RYHU�ORQJ�SHULRGV�RI�WLPH
FRPSDUDEOH�WR�PHGLFDO�JUDGH�DPEXODWRU\
GHYLFHV�>�@��$V�UHIOHFWHG�LQ�WULDOV��((*
GDWD�FDQ�EH�VXFFHVVIXOO\�FROOHFWHG�IURP
FRQVXPHU�((*�V\VWHPV�>�@��

7KHVH�((*�GHYLFHV�DUH�FRQYHQLHQW�IRU
IDVWHU�VHW�XS�DQG�RSWLPDO�IRU�XVH
QHXURIHHGEDFN�WUDLQLQJ�LQ�ERWK�FOLQLFDO
DQG�DW�KRPH�VHWWLQJV�
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1HXUR6N\ȇV�0LQG6HW��06��LV�D�VLQJOH�HOHFWURGH
KHDGVHW�WKDW�UHDGV�QHXUDO�DFWLYLW\�XVLQJ�DQ
((*��Ȋ7KH�06�SURYLGHV�DFFXUDWH�UHDGLQJV
UHJDUGLQJ�DWWHQWLRQȋ�>�@��8VHUV�IRXQG�WKH�06�WR
EH�UHODWLYHO\�FRPIRUWDEOH��HDV\�WR�ZHDU��DQG
VDWLVIDFWRU\�>�@�
�
Ȋ7KH�UHOLDELOLW\�RI�06�UHDGLQJV�WR�DVVHVV
DWWHQWLRQ�OHYHOV�DQG�WR�DPDOJDPDWH�ZLWK
XVHU�JHQHUDWHG�GDWD�ZDV�HYDOXDWHG�LQ�DQ
DVVHVVPHQW�H[HUFLVH�LQ�6HFRQG�/LIH��1 ���
7KH�UHVXOWV�VKRZHG�WKHUH�LV�YDULDELOLW\�LQ
WKH�UHDGLQJV�DQG�WKH\�FRUUHODWH�ZLWK�VHOI�
UHSRUWHG�DWWHQWLRQ�OHYHOV�VXJJHVWLQJ�WKH�06
DGDSWV�WR�GLIIHUHQW�XVHUV�SURYLGLQJ�DFFXUDWH
UHDGLQJV�RI�DWWHQWLRQȋ�>�@�b
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1HXUR6N\ȇV�((*�ELRVHQVRU�SHUFHLYHV�EUDLQZDYH
GDWD��VXFK�DV�DOSKD��EHWD��JDPPD��GHOWD�DQG
WKHWD�ZDYHV��WR�PHDVXUH�DWWHQWLRQ�DQG
PHGLWDWLRQ�OHYHOV�>�@��7KLV�ELRVHQVRU�WKHUHIRUH
KDV�D�SOHWKRUD�RI�SRVVLEOH�DSSOLFDWLRQV�



ΖQ�DQ�LQWHUQDO�DVVHVVPHQW�FRQGXFWHG�LQ�����
LQ�FROODERUDWLRQ�ZLWK�0LFKDO�.HQQHWK��D
FHUWLILHG�GLGDFWLF�GLDJQRVWLFLDQ�DQG�D�WHDFKHU
IRU�UHPHGLDO�LQVWUXFWLRQ��02;2�SHUIRUPHG�D
WHVW�EHIRUH�DQG�DIWHU�WKH�([FHOOHQW�%UDLQ
WUDLQLQJ�SURJUDP�IRU�DWWHQWLRQ�WUDLQLQJ�XVLQJ
WKH�QHXURIHHGEDFN�PHWKRG�

7KH�VXEMHFW�ZDV�D�ILIWK�JUDGH�VWXGHQW��ERUQ
LQ�������GLDJQRVHG�ZLWK�$'+'�DQG�VXIIHULQJ
IURP�DWWHQWLRQ�DQG�IRFXV�SUREOHPV�

7KH�VXEMHFW�XQGHUZHQW�D�02;2�WHVW�SULRU�WR
WKH�([FHOOHQW�%UDLQ�WUDLQLQJ�SURJUDP�IRU
QHXURIHHGEDFN�DWWHQWLRQ�WUDLQLQJ��$IWHU�WKH
DVVHVVPHQW��WKH�VXEMHFW�XQGHUZHQW�DQ
([FHOOHQW�%UDLQ�WUDLQLQJ�SURJUDP�IRU
DWWHQWLYH�WUDLQLQJ�RI����VHVVLRQV�LQ�ZKLFK�KH
SUDFWLFHG�XVLQJ�WKH�QHXURIHHGEDFN�PHWKRG
XVLQJ�WKH�([FHOOHQW�%UDLQ�SODWIRUP�IRU
DWWHQWLRQ�WUDLQLQJ��$IWHU�WKH�WUDLQLQJ
SURJUDP��DQRWKHU�WHVW�ZDV�DGPLQLVWHUHG
ZKLFK�LV�GHWDLOHG�LQ�WKLV�GRFXPHQW�
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02;2�DVVHVVPHQW��SHUIRUPHG�SULRU�WR�WKH
([FHOOHQW�%UDLQ�WUDLQLQJ�SURJUDP�RQ
�����������
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7KH�IROORZLQJ�DUH�WKH�UHVXOWV�RI�WKH�02;2
DVVHVVPHQW�DGPLQLVWHUHG�DIWHU�WKH
([FHOOHQW�%UDLQ�WUDLQLQJ�SURJUDP�RQ
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7KH�ΖPSXOVLYLW\�ΖQGH[��Ζ���3ULRU�WR�WUHDWPHQW�
DEQRUPDO�SHUIRUPDQFH�ZDV�REVHUYHG����������
7UHDWPHQW�DIWHU�WKH�([FHOOHQW�%UDLQ�WUDLQLQJ
VRIWZDUH�VKRZHG�LPSURYHG�DYHUDJH�VWDQGDUG
SHUIRUPDQFH����������
$WWHQWLRQ�$ELOLW\��$��VKRZHG�LPSURYHPHQW�IURP
���������WR����������

7KH�FRQFOXVLRQV�RI�WKH�DVVHVVPHQWV�VKRZ�FOHDU
LPSURYHPHQW�LQ�WZR�YLWDO�PHDVXUHV�RI�$'+'�
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&RPSDULVRQ�WDEOH�IRU�WKH�SUH��DQG�SRVW�WHVW�UHVXOWV�
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Ŀ�KEdıŀ

Ē Ē

&RPSDULVRQ�JUDSK�IRU�WKH�SUH��DQG�SRVW�WHVW�UHVXOWV�

7KH�DVVHVVPHQW�ZDV�FRQGXFWHG�WR�SURYLGH�VFLHQWLILF�VXSSRUW
IRU�WKH�HIIHFWLYHQHVV�RI�DQ�([FHOOHQW�%UDLQ�WUDLQLQJ�SURJUDP
IRU�DWWHQWLRQ�WUDLQLQJ�XVLQJ�WKH�QHXURIHHGEDFN�PHWKRG�
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([FHOOHQW�%UDLQȇV�QHXURIHHGEDFN
WUDLQLQJ�SURYLGHV�WKHUDS\
FRPSDUDEOH�WR�GUXJ�WUHDWPHQW
ZLWKRXW�QHJDWLYH�VLGH�HIIHFWV�b
7KH�YLGHR�JDPH�IRUPDW�RI�WUDLQLQJ
DFWLYLWLHV�LV�DOVR�DWWUDFWLYH�IRU
FKLOGUHQ�ZKR�KDYH�H[SHULHQFH�LQ
SOD\LQJ�YLUWXDO�JDPHV��7KH
UHVHDUFKHG�DFWLYLWLHV�KRZHYHU��DUH
QRQYLROHQW�DQG�SURYLGH�JRDOV�IRU
FKLOGUHQ�WR�LQFUHDVH�IRFXV�DQG
DWWHQWLRQ�
1HXURIHHGEDFN�WUDLQV�EUDLQZDYHV
DQG�XVHV�WKH�HVVHQWLDO�SULQFLSOH�RI
QHXURSODVWLFLW\�WR�RSWLPL]H�EUDLQ
KHDOWK�
%HVLGHV�EHQHILWV�IRU�$'+'�
QHXURIHHGEDFN�WUDLQLQJ�FDQ
SRWHQWLDOO\�KHOS�PHPRU\��DQ[LHW\�
DQG�VOHHS�

��E�&/d^

Ēē



Ȋ+HOOR��Δ�JRW�([FHOOHQW�%UDLQ�WR�WUDLQ�IRFXV�DQG�DWWHQWLRQ
EHFDXVH�Δ�SOD\�WDEOH�WHQQLV�KHUH�LQ�%UD]LO��Δ�DP�D�YHWHUDQ
DWKOHWH�DQG�Δ�SOD\�VWDWH�DQG�QDWLRQDO�WRXUQDPHQWV��ΔQ
'HFHPEHU������DIWHU�P\�LQWHQVLYH�WUDLQLQJ�ZLWK�([FHOOHQW
%UDLQ��Δ�SDUWLFLSDWHG�LQ�WKH�QDWLRQDO�WRXUQDPHQW�DQG�IHOW�PRUH
IRFXVHG�DQG�VWDEOH�LQ�WKH�JDPHV��Δ�DP�PDNLQJ�SURJUHVV
DOWKRXJK�Δ�DP�QRW�EHLQJ�PRQLWRUHG�E\�D�QHXURIHHGEDFN
SURIHVVLRQDO��Δ�NQRZ�Δ�FDQ�GR�UDQGRP�DFWLYLWLHV�EXW�Δ�SUHIHU�WR
GR�WKH�H[HUFLVHV�PDQDJHG�E\�WKH�VRIWZDUH��2XU�FRPSHWLWLRQV
VWDUW�DJDLQ�LQ�0DUFK������DQG�Δ�KRSH�WR�EH�PXFK�EHWWHU�ZLWK
PRUH�IRFXV�DQG�FDOPQHVV�WR�H[HFXWH�P\�VNLOOV�ȋ
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([FHOOHQW�%UDLQ�VRIWZDUH�LV�D�UHYROXWLRQDU\�SURJUDP�WKDW�KHOSV
FKLOGUHQ�DQG�WHHQV�ZLWK�DWWHQWLRQ�GHILFLW�SUREOHPV��7KLV
ZRQGHUIXO�VRIWZDUH�LV�IULHQGO\��HDV\�WR�XVH��DQG�FKDOOHQJLQJ�
7KH�XVHU
V�LQIDWXDWLRQ�ZLWK�WKH�VRIWZDUH�LV�IDVW��WKH�VRIWZDUH
KHOSV�WKH�FKLOGUHQ�XQGHUVWDQG�ZKHQ�WKH\�ORVH�IRFXV�DQG�ZKHQ
WKH\�DUH�SUHVHQW��DQG�WKXV�WKH\�DUH�DEOH�WR�WDNH�UHVSRQVLELOLW\
DQG�EH�IRFXVHG�ZKLOH�GRLQJ�KRPHZRUN�DORQH�RU�ZLWK�IULHQGV�
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Δ�ZRXOG�OLNH�WR�WKDQN�\RX�IRU�WKH�RSSRUWXQLW\�\RX�JDYH�PH�WR
JHW�WR�NQRZ�DQG�SDUWLFLSDWH�LQ�WKH�([FHOOHQW�%UDLQ�SURJUDP��$
SURJUDP�WKDW�KHOSV�FKLOGUHQ�ZLWK�$'+'��RYHUFRPH�OHDUQLQJ
DQG�EHKDYLRUDO�GLIILFXOWLHV�DQG�LPSURYHV�WKHLU�VHOI�HVWHHP
VLJQLILFDQWO\��7KH�SURJUDP�RIIHUV�DPD]LQJ�WHFKQRORJ\�WKDW
RQO\�D�IHZ�SHRSOH�FDQ�FRQVXPH�EHFDXVH�RI�LWV�KLJK�FRVWV
HVSHFLDOO\�IRU�ZHDN�SRSXODWLRQV�ZKR�FDQQRW�DIIRUG�ILQDQFLDOO\�
Δ�ZRXOG�OLNH�WR�WKDQN�\RX�RQ�EHKDOI�RI�WKH�SULQFLSDO�RI�WKH
VFKRRO���ΔULV�ΔGR�0DVWDL�DQG�RQ�EHKDOI�RI�WKH�FKLOGUHQ�DQG�WKHLU
SDUHQWV�ZKR�SDUWLFLSDWHG��7KDQN�\RX�IRU�JLYLQJ�WKH�FKLOGUHQ�LQ
5DPOD�D�FKDQFH�DQG�RSSRUWXQLW\�WR�UHDOL]H�WKHLU�DELOLWLHV�
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0LFKDO�.HQQHWK��DQ�H[SHUW�WUHDWLQJ�DWWHQWLRQ�GHILFLW�GLVRUGHUV�
WDONV�DIWHU�WKH�ILUVW�WUDLQLQJ�VHVVLRQ�RI�D��WK�JUDGH�VWXGHQW
XVLQJ�WKH�([FHOOHQW�%UDLQ�H[HUFLVH�SURJUDP���Ȋ7KH�VWXGHQW�LV�D
FKLOG�WKDW�Δ�NQRZ�ZHOO�DQG�ZDV�WUHDWHG�ZLWK�3DUDPHGLFDO
WKHUDS\�RYHU�D�\HDU�DQG�D�KDOI��:H�KDG�WKH�ILUVW�VHVVLRQ�XVLQJ
([FHOOHQW�%UDLQ�LQ�WKH�DIWHUQRRQ��KH�ZDV�VLWWLQJ�VWUDLJKW��KHOG
KLV�KDQGV�WRJHWKHU�DQG�NHSW�KLV�DWWHQWLRQ�OHYHO�GXULQJ�WKH
WUDLQLQJ��+H�HYHQWXDOO\�LPSURYHG�KLV�UHVXOWV�GXULQJ�WKH
WUDLQLQJ��D�KXJH�VXUSULVH�WR�PH�DQG�WR�KLV�PRWKHU��7KH
DSSHDUDQFH�RI�NHHSLQJ�WKH�SRVWXUH�RI�WKH�ERG\�DQG�WKH�KDQGV
ZKLOH�FUHDWLQJ�DWWHQWLRQ�DQG�IRFXV�ZDV�D�QRYHO�IRU�DOO�RI�XV�
(YHQ�DIWHU�WKH�ILUVW�WUDLQLQJ�ZLWK�([FHOOHQW�%UDLQ��\RX�DOUHDG\
XQGHUVWDQG�WKDW�\RX�FDQ�LQGXFH�LQSXW�IURP�WKH�WUDLQLQJ�WR�WKH
UHDO�ZRUOG��<RX�FDQ�WKHQ�EH�PLQGIXO�ZLWK�\RXU�ERG\�ODQJXDJH
ZKHQ�\RX�ZDQW�WR�JHQHUDWH�DWWHQWLRQ��7KH�UHVXOWV�FDQ�EH
DSSOLHG�LQ�FODVV�DQG�DW�KRPH��1RW�WR�WDON�DERXW�WKH
HQWKXVLDVP�WR�PHHW��DQG�VWDUW�SOD\LQJ�FRPSXWHU�JDPHV�ȋb

Ȋ+H�NHSW�RQ�WDONLQJ�DERXW�WKH�JUHDW�H[SHULHQFH�RI�WUDLQLQJ�ȋ
WKH�PRWKHU�DGGV�
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7KH�SXUFKDVH�RI�([FHOOHQW�%UDLQȇV�1HXURIHHGEDFN�NLW�LQFOXGHV
DOO�PDWHULDOV�QHHGHG�IRU�WUDLQLQJ�DV�ZHOO�DV�1HXURVN\ȇV
0LQGZDYH�((*�VHQVRU�:KHWKHU�XVHG�DW�KRPH�RU�ZLWK�D�WUDLQHU�
WKH�XVHU�REWDLQV�DFFHVV�WR����HQFRXQWHUV�WKDW�DUH�HDFK���
PLQXWHV�ORQJ��$Q�HQFRXQWHU�FRQVLVWV�RI����DFWLYLWLHV�WKDW�DUH
DERXW�WZR�PLQXWHV�ORQJ��$Q�DFWLYLW\�LV�D�FRPSXWHU�JDPH�WKDW
UHTXLUHV�DWWHQWLRQ�DQG�FRQFHQWUDWLRQ�PHDVXUHG�E\�WKH�KRPH
((*�VHQVRU��3URJUHVV�DQG�DFKLHYHPHQWV�PHDVXUHG�E\�WKH
VHQVRU�DUH�XSORDGHG�WR�DQ�HQFU\SWHG�FORXG�EDVHG�VHUYHU�WKDW
FDQ�EH�DFFHVVHG�E\�WKH�XVHU�ZLWK�D�:L�)L�FRQQHFWLRQ�b)RU�WKH
EHVW�UHVXOWV��LW�LV�UHFRPPHQGHG�WKDW�XVHUV�WUDLQ�IRU�DERXW�WZR
WR�WKUHH�WLPHV�D�ZHHN��7KH�SURJUDP�ODVWV�DERXW����ZHHNV��$OO
DFWLYLWLHV�DUH�IXOO\�PRQLWRUHG�DQG�DQDO\VHG�
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'XULF��1��6���$VVPXV��-���*XQGHUVHQ��'���	�(OJHQ��Ζ��%�
��������1HXURIHHGEDFN�IRU�WKH�WUHDWPHQW�RI
FKLOGUHQ�DQG�DGROHVFHQWV�ZLWK�$'+'��D�UDQGRPL]HG
DQG�FRQWUROOHG�FOLQLFDO�WULDO�XVLQJ�SDUHQWDO�UHSRUWV�
%0&�3V\FKLDWU\��������
KWWSV���GRL�RUJ�����������������[�������

/LP��&��*���/HH��7��6���*XDQ��&���)XQJ��'��6��6���=KDR�
<���7HQJ��6��6��:���=KDQJ��+���	�.ULVKQDQ��.��5��5�
��������$�%UDLQ�&RPSXWHU�ΖQWHUIDFH�%DVHG�$WWHQWLRQ
7UDLQLQJ�3URJUDP�IRU�7UHDWLQJ�$WWHQWLRQ�'HILFLW
+\SHUDFWLYLW\�'LVRUGHU��3/R6�21(���������H������
KWWSV���GRL�RUJ���������MRXUQDO�SRQH��������

0HKPHW�%DULV�7DEDNFLRJOX��'RUXN�$\EHUNLQ�
+¾VH\LQ��L]PHFL��	�%¾ġUD��ONHU���������6HSWHPEHU
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