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(YHU\�SDUHQW�ZDQWV�D�KHDOWK\�FKLOG��*RRG�KHDOWK�GHSHQGV�
XSRQ�RQ�D�VWURQJ�DQG�SURSHUO\�IXQFWLRQLQJ�LPPXQH�V\VWHP�

�$�SURSHUO\�IXQFWLRQLQJ�LPPXQH�V\VWHP�LV�RQH�RI�WKH�NH\V�
WR� D� KHDOWK\�� KDSS\� FKLOG� ZKR� ZLOO� UHVLVW� LQIHFWLRQV��
DOOHUJLHV� DQG�FKURQLF�LOOQHVVHV�

³7KH� FRUQHUVWRQH� RI� JRRG� KHDOWK� LV�
D�SURSHUO\�IXQFWLRQLQJ�LPPXQH�V\VWHP�´�

'5��$1'5(:�:(,/�

)RU�WKH�ILUVW�WLPH�LQ�KLVWRU\��8�6�FKLOGUHQ�DUH�VLFNHU�WKDQ�WKH�JHQHUDWLRQ�EHIRUH�WKHP��7KH\¶UH�QRW�
MXVW� D� OLWWOH�ZRUVH� RII�� WKH\� DUH� SURSLWLRXVO\�ZRUVH� RII� SK\VLFDOO\�� HPRWLRQDOO\�� HGXFDWLRQDOO\� DQG�
GHYHORSPHQWDOO\��

-XG\�&RQYHUVH��03+��5'��/'�
:K\�'R�3HGLDWULFLDQV�'HQ\�7KH�2EYLRXV"�

3UHVVHG�E\�SDWLHQWV�DQG�DGYDQFLQJ�WHFKQRORJ\��KHDOWK�FDUH�ZLOO�VRRQ�FKDQJH�LWV�IRFXV�IURP�WUHDWPHQW�
WR� HQKDQFHPHQW�� IURP� UHSDLU� WR� LPSURYHPHQW�� IURP� GLPLQLVKHG� VLFNQHVV� WR� LQFUHDVHG�SHUIRUPDQFH��
7KH� WUDQVIRUPDWLRQ� KDV� DOUHDG\� EHJXQ�� $FFRPSDQ\LQJ� WKLV� ZLOO� EH� DQ� LQFUHDVHG� HPSKDVLV� RQ�
SV\FKRLPPXQRORJ\��WKH�VFLHQFH�WKDW�GHDOV�ZLWK�WKH�PLQG
V�UROH�LQ�KHOSLQJ�WKH�LPPXQH�V\VWHP�WR�ILJKW�
GLVHDVH��ZKLFK�ZLOO�EHFRPH�D�YLWDOO\�LPSRUWDQW�FOLQLFDO�ILHOG�²�SHUKDSV�WKH�PRVW�LPSRUWDQW�ILHOG�LQ�WKH�
��VW�FHQWXU\��

1(:6:((.�

tŚǇ��ŵĞƌŐŝŶŐ�/ŶĨĞĐƚŝŽƵƐ��ŝƐĞĂƐĞƐ��ƌĞ�Ă�dŚƌĞĂƚ�ƚŽ��ŵĞƌŝĐĂ

$W� OHDVW� �������� $PHULFDQV� GLH� DQQXDOO\� IURP� QHZO\� HPHUJLQJ� DQG� UH�HPHUJLQJ� LQIHFWLRXV�
GLVHDVHV�� D� QXPEHU� WKDW� FRXOG� LQFUHDVH� GUDPDWLFDOO\� GXULQJ� D� VHYHUH� IOX� SDQGHPLF� RU� \HW�
XQNQRZQ� GLVHDVH� RXWEUHDN� )DFWRUV� LQFOXGLQJ� JOREDOL]DWLRQ�� LQFUHDVHG� DQWLPLFURELDO� �GUXJ��
UHVLVWDQFH��DQG�FOLPDWH�DQG�ZHDWKHU�FKDQJHV�DUH�FRQWULEXWLQJ�WR�WKH�LQFUHDVHG�WKUHDW���
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6WUHQJWKHQLQJ� WKH� LPPXQH� V\VWHP� RI� WKH� HQWLUH� IDPLO\�� VWDUWLQJ� ZLWK� WKH� FKLOGUHQ� DW� ELUWK��
VKRXOG�EH�D�WRS�SULRULW\�IRU�DOO�SDUHQWV���

7KH� LPPXQH� V\VWHP� FRQVLVWV� RI� WKH� WRQVLOV�� DGHQRLGV�� WK\PXV�� ERQH�PDUURZ�� VSOHHQ�� DSSHQGL[�
3H\HU
V�SDWFKHV��O\PSK�QRGHV��DQG�FLUFXODWLQJ�ZKLWH�EORRG�FHOOV��

7KH� MRE� RI� WKH� LPPXQH� V\VWHP� LV� WR� SURWHFW� DQG� GHIHQG� WKH� ERG\� DJDLQVW� LQIHFWLRQ� IURP�
GLVHDVH�SURGXFLQJ�PLFURRUJDQLVPV�VXFK�DV�YLUXVHV��EDFWHULD��IXQJL��DQG�SDUDVLWHV�WKDW�OLYH�LQ�
RXU�HQYLURQPHQW��
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³7KH� IRFXV�RI� VFLHQFH�KDV� VKLIWHG� IURP�VHSDUDWH�HQWLWLHV� RI� WKH�
LPPXQH� V\VWHP� WR� DQ� LQWHUDFWLYH� LPPXQRORJ\� PRGHO�� ,Q� WKH�
QHXUDO�LPPXQH�FRQFHSW��WKH�EUDLQ�KDV�VSHFLILF��WZR�SDWKZD\V�WR�
WKH�LPPXQH�V\VWHP�´ �

7+(�/$1&(7

³,W�XVHG�WR�EH�GRJPD�WKDW�WKH�EUDLQ�ZDV�VKXW�DZD\�IURP�WKH�
DFWLRQV� RI� WKH� LPPXQH� V\VWHP�� VKLHOGHG� IURP� WKH� RXWVLGH�
IRUFHV�RI�QDWXUH��%XW� WKDW
V�QRW�KRZ� LW� LV�DW�DOO�� ,W� WXUQV�RXW�
WKDW�WKH�EUDLQ�WDONV�GLUHFWO\�WR�WKH�LPPXQH�V\VWHP��VHQGLQJ�
FRPPDQGV� WKDW� FRQWURO� WKH� ERG\
V� LQIODPPDWRU\� UHVSRQVH�
WR�LQIHFWLRQ�DQG�DXWRLPPXQH�GLVHDVHV�´ �

0HGLFDO�1HZV�7RGD\�

³7KH�QHUYRXV�V\VWHP�SOD\V�DQ�LPSRUWDQW�UROH�LQ�ERWK�WKH�FRQWURO�
DQG� DFWLYLW\� RI� WKH� LPPXQH� UHVSRQVH�� 7KH� VKHHU� SRZHU� RI� WKH�
EUDLQ�WR�DIIHFW�WKH�ERG\�DV�D�ZKROH�DQG�JHQHUDO�VWDWH�RI�KHDOWK�LV�
DPD]LQJ�´ �
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'U��5REHUW�$GHU��D�SV\FKRORJLVW�DW� WKH�8QLYHUVLW\�2I�5RFKHVWHU�6FKRRO�2I�0HGLFLQH��SHUIRUPHG� WKH�
NH\� H[SHULPHQWV� WR� SURYH� WKH� EUDLQ�QHUYRXV� V\VWHP� LPPXQHV� V\VWHP� FRQQHFWLRQ�� 7KH� IROORZLQJ�
VXPPDUL]HV�WKH�HVVHQWLDO�HYLGHQFH�RI�WKH�FRQQHFWLRQ�EHWZHHQ�WKH�EUDLQ��WKH�QHUYRXV�V\VWHP��DQG�WKH�
LPPXQH�V\VWHP��
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7KH�FHQWUDO�QHUYRXV�V\VWHP�LV�OLQNHG�WR�ERWK�WKH�ERQH�
��PDUURZ�DQG�WK\PXV��ZKHUH�LPPXQH�V\VWHP�FHOOV�DUH��
��SURGXFHG�DQG�GHYHORSHG� DQG�WR�WKH�VSOHHQ�DQG��
��O\PSK�QRGHV��ZKHUH�WKRVH�FHOOV�DUH�VWRUHG��
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5HVHDUFKHUV�KDYH�IRXQG�WKDW�LQGXFLQJ�DQ�LPPXQH���
��UHVSRQVH�FDXVHV�QHUYH�FHOOV�LQ�WKH�K\SRWKDODPXV�WR�
��EHFRPH�PRUH�DFWLYH�DQG�WKH�EUDLQ�FHOO�DFWLYLW\�
��SHDNV�DW�SUHFLVHO\�WKH�VDPH�WLPH�WKDW�OHYHOV�RI�
��DQWLERGLHV�DUH�DW�WKHLU�KLJKHVW��7KH�EUDLQ�PRQLWRUV��
��LPPXQRORJLFDO�FKDQJHV�FORVHO\��
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,PPXQH� V\VWHP� FHOOV� KDYH� UHFHSWRU�PROHFXODU����
VWUXFWXUHV� RQ� WKHLU� VXUIDFHV� WKDW� DOORZ� WKHP� WR����
UHFHLYH� LQIRUPDWLRQ� IURP� WKH� QHUYRXV� V\VWHP� DQG���
RWKHU�SDUWV�RI�WKH�LPPXQH�V\VWHP��



7KH�QHUYRXV�V\VWHP�FRQWUROV� WKH�HQWLUH�JURZWK�DQG�GHYHORSPHQW�RI� WKH� LPPXQH�V\VWHP��$Q�
LQIDQW
V�LPPXQH�V\VWHP�LV�LPPDWXUH�DW�ELUWK��IRUWXQDWHO\��D�QHZERUQ�FDUULHV�SDVVLYH�LPPXQLW\�
IURP�WKH�PRWKHU�IRU�WKH�ILUVW�VHYHUDO�PRQWKV�RI�OLIH��

%UHDVWIHHGLQJ� SURYLGHV� WKH� LQIDQW� ZLWK� WKH� DQWLERGLHV� DQG� LPPXQH�
HQKDQFLQJ�IDFWRUV�WKDW�GHYHORS�WKH�LPPXQLW\��$�EDE\
V�O\PSKRF\WHV�DUH�
QRW� \HW� FDSDEOH� RI� SURGXFLQJ� DOO� WKH� DQWLERGLHV� QHFHVVDU\� WR� ILJKW�
GLVHDVH��$�EDE\�DFTXLUHV�WKLV�DELOLW\�RYHU�WKH�ILUVW�\HDU�RI�OLIH��

+XPDQ�EUHDVW�PLON�LV�ELRORJLF�VSHFLILF��WKDW�LV��HDFK�GURS�RI�PLON�LV�
DOLYH� ZLWK� PLOOLRQV� RI� WLQ\� ZKLWH� EORRG� FHOOV� DQG� LPPXQRJORELQV�
�LQIHFWLRQ�ILJKWLQJ�SURWHLQV��WKDW�FLUFXODWH�WKURXJK�WKH�EDE\
V�ERG\��
LQJHVWLQJ�DQG�GHVWUR\LQJ�KDUPIXO�EDFWHULD�OLNH�PLQLDWXUH�SDF�PHQ��

$V� WKH� LQIDQW� LV� H[SRVHG� WR� PLFURRUJDQLVPV� WKH�
O\PSKRF\WHV�VWDUW�WR�PDNH�DQWLERGLHV�DQG�PHPRU\�FHOOV�
VR� WKDW� ZKHQ� WKH� EDE\� FRPHV� LQWR� FRQWDFW� ZLWK� WKRVH�
PLFUR�RUJDQLVPV�DJDLQ��WKH�EDE\�ZLOO�PRXQW�DQ�LPPXQH�
UHVSRQVH�PRUH�TXLFNO\�

:KHQ�EDELHV�SXW�WKLQJV�LQWR�WKHLU�PRXWKV�� WKLV� LV�D�
QDWXUDO� ZD\� RI� JUDGXDOO\� H[SRVLQJ� WKHLU� LPPXQH�
V\VWHPV�WR�WLQ\�DQWLJHQV��ZKLFK�WKH�LPPXQH�V\VWHP�
PXVW� DWWDFN� DQG� GHVWUR\� ²� D� SURFHVV� ZKLFK�
VWUHQJWKHQV�DQG�SURWHFWV�WKH�LPPXQH�V\VWHP�
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1HUYRXV�DQG�,PPXQH�6\VWHP�'LVRUGHUV�/LQNHG�LQ�D�9DULHW\�RI�'LVHDVHV

5HFHQW�DGYDQFHV�LQ�XQGHUVWDQGLQJ�D�YDULHW\�RI�GLVHDVHV�UHYHDO�FRPSOH[�LQWHUDFWLRQV�EHWZHHQ�WKH�
QHUYRXV� V\VWHP� DQG� WKH� LPPXQH� V\VWHP�� 1HXURORJLFDO� FRPSOLFDWLRQV� DUH� DVVRFLDWHG� ZLWK� D�
EUHDNGRZQ�LQ�QRUPDO� LPPXQH�V\VWHP�IXQFWLRQLQJ��$FFRUGLQJ�WR�(GZDUG�*RHW]O��RI� WKH�8QLYHUVLW\�
RI�&DOLIRUQLD�LQ�6DQ�)UDQFLVFR���WKHUH�ZDV�DOZD\V�D�VHQVH�WKDW�WKH�QHUYRXV�V\VWHP�LV�LQYROYHG�LQ�
GLVHDVH��VR�WKH�LGHD�RI�D�OLQN�EHWZHHQ�WKH�QHUYRXV�V\VWHP�DQG�WKH�LPPXQH�V\VWHP�LV�QRW�QHZ���
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$QWLELRWLFV�KDYH�EHFRPH�D�SRSXODU�ZHDSRQ�LQ�WKH�PHGLFDO�DUVHQDO�DJDLQVW�GLVHDVH��$OWKRXJK�QR�RQH�
ZRXOG�DUJXH�ZLWK�WKH�DSSURSULDWH�XVH�RI�DQWLELRWLFV��WKHUH�LV�D�WUHPHQGRXV�DPRXQW�RI�UHVHDUFK�ZKLFK�
FOHDUO\� GHPRQVWUDWHV� WKDW� WKH\� KDYH� EHHQ� RYHUXVHG�� UHVXOWLQJ� LQ� ZHDNHU� LPPXQH� V\VWHPV� DQG�
UHVLVWDQW�EDFWHULD��

³:H
UH� DW� WKH� SRLQW� ZKHUH� WKH� DQWLELRWLF� FXSERDUG� LV�
DOPRVW�EDUH��:H�DUH� YLFWLPV�RI�RXU�RZQ�EOLQGQHVV��:H�
KDYH�EHHQ� WDNLQJ� WRR�PDQ\�RI� WKHP�DQG�QHZ�� GHDGOLHU�
RUJDQLVPV��OLNH�WKH�SRZHUIXO�GUXJ�UHVLVWDQW�WXEHUFXORVLV�
VWUDLQ��KDYH�EHHQ�HPHUJLQJ�DV�D�UHVXOW�´ ��

-())5(<�),6+(5��0 '

³&KURQLF� PLGGOH� HDU� SUREOHPV� LQ� FKLOGUHQ� KDYH� QRW�
GLPLQLVKHG��GHVSLWH�WKH�QXPEHU�RI�DQWLELRWLFV�EHLQJ�XVHG�WR�
WUHDW� WKHP�� :H� KDYH� FUHDWHG� D� ZKROH� QHZ� NLQG� RI� HDU�
SUREOHP��:H�KDYH� XVHG�DQWLELRWLFV� VR� � � H[FHVVLYHO\� LQ� WKH�
ILUVW�\HDU�RI�OLIH�WKDW�ZH�KDYH�GHSUHVVHG�WKH�GHYHORSPHQW�RI�
WKH�FKLOG
V�LPPXQH�V\VWHP�´ ��

:$/7(5�%(/(1.<��0 '

,QIHFWLRQV� FDXVHG� E\� UHVLVWDQW� PLFURRUJDQLVPV� RIWHQ� IDLO� WR� UHVSRQG� WR� FRQYHQWLRQDO�
WUHDWPHQW��UHVXOWLQJ�LQ�SURORQJHG�LOOQHVV�DQG�JUHDWHU�ULVN�RI�GHDWK��$ERXW���������QHZ�FDVHV�RI�
PXOWLGUXJ�UHVLVWDQW�WXEHUFXORVLV��0'5�7%��HPHUJH�DQQXDOO\��FDXVLQJ�DW�OHDVW���������GHDWKV���

�:25/'�+($/7+�25*$1,=$7,21�

³$QWLELRWLF� WKHUDS\� LV� QRW� DQ� HIIHFWLYH� WUHDWPHQW�
DJDLQVW� RWLWLV� PHGLD� �HDU� LQIHFWLRQ�� DQG� UDWHV� RI�
UHFXUUHQW� LQIHFWLRQV� DUH� VLJQLILFDQWO\� KLJKHU� LQ�
FKLOGUHQ�ZKR�KDYH�EHHQ�WUHDWHG�ZLWK�DQWLELRWLFV�´���

-2851$/�2)�7+(�$0$�

$QWLELRWLFV�2YHUXVHG��'RFWRU�6D\V

'RFWRUV�WRR�RIWHQ�SUHVFULEH�DQWLELRWLFV��ZKLFK�FDQ�FRVW�D�ORW�RI�PRQH\�DQG�FDXVH�VHULRXV�VLGH�
HIIHFWV�ZKHQ�WKH�PHGLFLQHV�ZRQ
W�KHOS��$ERXW�����RI�SHRSOH�ZLWK�FROGV�UHFHLYHG�DQWLELRWLFV��
HYHQ� WKRXJK� WKH� SLOOV� ZRXOG� QRW� NLOO� RU� HYHQ� VORZ� WKH� YLUXVHV� WKDW� FDXVH� FROGV�� 6WXGLHV� RI�
FKLOGUHQ� LQ�GD\�FDUH� VKRZHG� WKDW�����RI� WKH�\RXQJVWHUV�ZLWK�HDU� LQIHFWLRQV�KDG�D�SHQLFLOOLQ�
UHVLVWDQW� IRUP� RI� WKH� VWUHSWRFRFFXV� WKDW� FRPPRQO\� FDXVHV� FKLOGUHQ
V� HDU� LQIHFWLRQV�� 6L[W\�
SHUFHQW� RI� FKLOGUHQ� ZLWK� HDU� LQIHFWLRQV� KDG� D� IRUP� RI� UHVLVWDQFH� WR� DW� OHDVW� RQH� W\SH� RI�
DQWLELRWLF���



$�SURSHUO\�IXQFWLRQLQJ�QHUYRXV�V\VWHP�VKRXOG�EH�WKH�
ILUVW� SULRULW\� LQ� VWUHQJWKHQLQJ� WKH� LPPXQH� V\VWHP�
VLQFH� LW� LV� WKH� QHUYRXV� V\VWHP� ZKLFK� FRQWUROV� DOO� RI�
RXU� ERGLO\� IXQFWLRQV�� 7KH� QHUYRXV V\VWHP� ZRUNV� E\�
VHQGLQJ�DQG�UHFHLYLQJ�QHUYH�PHVVDJHV�RU�LPSXOVHV�WR�
DOO�SDUWV�RI�WKH�ERG\��

7KH�QHUYRXV�V\VWHP� LV�SURWHFWHG�E\� WKH�VSLQH��FRQVLVWLQJ�
RI����PRYHDEOH�YHUWHEUDH��:KHQ�WKH�VSLQH�LV�LQ�LWV�SURSHU�
SRVLWLRQ��LW�SURWHFWV�WKH�QHUYH�SDWKZD\V���

%XW�ZKHQ�YHUWHEUDH�EHFRPH�PLVDOLJQHG��LQWHUIHUHQFH�WR�WKH�QHUYH�LPSXOVHV�RFFXUV�²�ZKLFK�
UHGXFHV�WKH�RYHUDOO�IXQFWLRQLQJ�RI�WKH�QHUYRXV�V\VWHP�DQG�RI�WKH�SDUWLFXODU�RUJDQ�WR�ZKLFK�LW�
LV�DVVLJQHG��7KHVH�VSLQDO�PLVDOLJQPHQWV�DUH�NQRZQ�DV��YHUWHEUDO�VXEOX[DWLRQV���

7KH�ELUWK�SURFHVV��HYHQ�XQGHU�QRUPDO�FRQGLWLRQV��LV�IUHTXHQWO\�WKH�ILUVW�
FDXVH� RI� VSLQDO� VWUHVV�� $IWHU� WKH� KHDG� RI� WKH� FKLOG� DSSHDUV�� WKH�
SK\VLFLDQ�JUDEV�WKH�EDE\
V�KHDG�DQG�WZLVWV�LW�DURXQG�LQ�D�ILJXUH�HLJKW�
PRWLRQ�� OLIWLQJ� LW� XS� WR� UHFHLYH� WKH� ORZHU� VKRXOGHU� DQG� WKHQ� GRZQ� WR�
UHFHLYH� WKH� XSSHU� VKRXOGHU�� 7KLV� FUHDWHV� VLJQLILFDQW� VWUHVV� RQ� WKH�
VSLQH�RI�WKH�EDE\�

³6SLQDO�FRUG�DQG�EUDLQ�VWHP�WUDXPDV�RIWHQ�RFFXU�GXULQJ�WKH�SURFHVV�RI�
ELUWK�EXW�IUHTXHQWO\�HVFDSH�GLDJQRVLV��,QIDQWV�RIWHQ�H[SHULHQFH�ODVWLQJ�
QHXURORJLFDO�GHIHFWV��6SLQDO�WUDXPD�DW�ELUWK�LV�HVVHQWLDOO\�DWWULEXWHG�WR�
ORQJLWXGLQDO� WUDFWLRQ�� HVSHFLDOO\� ZKHQ� WKLV� IRUFH� LV� FRPELQHG� ZLWK�
IOH[LRQ�DQG�WRUVLRQ�RI�WKH�VSLQDO�D[LV�GXULQJ�GHOLYHU\�´ ��

$%5$+$0�72:%,1��0 '

³,W� PLJKW� VHHP� WKDW� ELUWK� E\� &�VHFWLRQ� ZRXOG� EH� WKH�
HDVLHVW� DQG� OHDVW� WUDXPDWLF� ZD\� WR� EH� ERUQ� VLQFH� WKH�
LQIDQW�GRHVQ
W�KDYH�WR�KD]DUG�WKH�ULJRUV�RI�D�ORQJ�ODERU�RU�
D� FRQVWULFWLQJ� ELUWK� FDQDO�� 8QIRUWXQDWHO\�� ZH� KDYH� IRXQG�
WKDW� WUDXPD� WR� WKH�QHZERUQ�GHOLYHUHG�VHFWLRQ� LV�GLIIHUHQW�
EXW� QR� OHVV� WUDXPDWLF� WKDQ� WKH� WUDXPD� WKDW� RFFXUV LQ� D�
YDJLQDO�GHOLYHU\�´ ��

$57+85�-$129��0 '

0RVW� LQYHVWLJDWRUV� LQ�WKH�SDVW�� LQ�SXUVXLQJ�WKH�SUREOHP�RI�ELUWK� LQMXU\�RI� WKH�FHQWUDO�QHUYRXV� V\VWHP��
KDYH�EHHQ�SUHRFFXSLHG�ZLWK�SDWKRORJLFDO�FKDQJHV�LQ�WKH�IRUHEUDLQ��,W�LV�HYLGHQW��KRZHYHU��WKDW�IRU�WKH�
QHZERUQ�� HOHPHQWDU\� ELRORJLFDO� DFWLYLW\� LV� QRW� GHSHQGHQW� RQ� WKH� SUHVHQFH� DQG� IXQFWLRQ� RI� WKH�
FHUHEUXP��6XUYLYDO�RI�WKH�QHZERUQ�LV�JRYHUQHG�PDLQO\�E\�WKH�LQWHJULW\�DQG�IXQFWLRQ�RI�WKH�YLWDO�FHQWHUV�
LQ�WKH�EUDLQ�VWHP��<HW��SDUDGR[LFDOO\��WKH�LPSRUWDQFH�RI�LQMXU\�DW�ELUWK�WR�WKH�EUDLQ�VWHP�DQG�VSLQDO�FRUG�
DUH�PDWWHUV�ZKLFK�KDYH�JHQHUDOO\�HVFDSHG�ODVWLQJ�DWWHQWLRQ��5HJUHWWDEO\��LQ�PDQ\�LQVWLWXWLRQV�LQ�ZKLFK�
DXWRSVLHV�RI�QHZERUQV�DUH�SHUIRUPHG��H[DPLQDWLRQ�RI�WKH�VSLQDO�VWUXFWXUHV�LV�QRW�FDUULHG�RXW�URXWLQHO\��
VSLQDO�LQMXULHV�DUH�WKXV�RIWHQ�RYHUORRNHG����

$%5$+$0�72:%,1��0 '



%LUWK� WUDXPD� WR� WKH�FHUYLFDO�VSLQH�DQG�FUDQLXP�FDQ� UHVXOW�
L � GLVRUGHUV� VXFK� DV�� KHDGDFKHV�� YHVWLEXODU� SUREOHPV��
DXGLWRU\� WURXEOHV�� YLVXDO� GLVWXUEDQFHV�� SKDU\QJRODU\QJHOD�
GLVRUGHUV�� YDVRPRWHU� DQG� VHFUHWLRQ� G\VIXQFWLRQ� DQG�
SV\FKLF� GLVWXUEDQFHV�� &DUH� WR� UHDOLJQ� WKH� QHFN� DFKLHYHV�
H[FHOOHQW�UHVXOWV�ZLWK�PDQ\�RI�WKHVH�G\VIXQFWLRQV����

2UWKRSHGLF�0HGLFLQH�

,Q�D� UHVHDUFK�DUWLFOH� LQ�'HYHORSPHQWDO�&KLOGKRRG�1HXURORJ\��'U��%\HUV�VWDWHG� WKDW� WKH� UHFRJQL]HG�
FDXVDWLYH� IDFWRUV� WR� LQMXU\� GXULQJ� WKH� ELUWK� SURFHVV� DUH� WUDFWLRQ�� URWDWLRQDO� VWUHVVHV�� DQG�
K\SHUH[WHQVLRQ� RI� WKH� IHWDO� KHDG�� 5HFRJQLWLRQ� RI� WKHVH� IDFWRUV� LV� WKH� EDVLV� IRU� SUHYHQWLRQ� RI� WKLV�
WHUULEOH�DFFLGHQW���

$EUDKDP�7RZELQ�0 '
+DUYDUG�0HGLFDO�6FKRRO

'XULQJ� WKH� ILUVW� WZR�\HDUV�RI� OLIH��DQ� LQIDQW�RIWHQ�
IDOOV� ZKLOH� OHDUQLQJ� WR� ZDON� RU� FDQ� IDOO� ZKLOH�
WXPEOLQJ�RII�D�EHG�RU�RWKHU�SLHFH�RI�IXUQLWXUH���

(YHQ�WKH�VHHPLQJO\� LQQRFHQW�DFW�RI�SOD\IXOO\� WRVVLQJ�
EDELHV�XS� LQ�WKH�DLU�DQG�FDWFKLQJ� WKHP�RIWHQ�UHVXOWV�
LQ�D�ZKLSODVK��OLNH�WUDXPD�WR�WKH�VSLQH��

$XWRPRELOH� DFFLGHQWV� RIWHQ� LQYROYH� WKH� HQWLUH�
IDPLO\�� DOWKRXJK� LQIDQWV� RIWHQ� JR� XQFKHFNHG�
EHFDXVH� WKH\� KDYH� QR� REYLRXV� GDPDJH� RU�
V\PSWRPV��

%HFDXVH�RI� WKH�VWUXFWXUH�RI�WKH�LQIDQW
V�VSLQH��VSLQDO�
VWUHWFKLQJ� IURP� WUDXPD� LV� PRUH� OLNHO\� WR� UHVXOW� LQ�
VSLQDO�FRUG� WUDXPD�ZLWK�QHUYH� LQWHUIHUHQFH� WKDQ� LW� LV�
LQ�GDPDJH�WR�WKH�YHUWHEUDO�VHJPHQWV�DQG�VRIW�WLVVXH��
7KLV� LV� IUHTXHQWO\� WKH� FDXVH� RI� WKH� ILUVW� YHUWHEUDO�
VXEOX[DWLRQ�LQ�WKH�FKLOG¶V�OLIH��



7KH� HIIHFWV� RI� YHUWHEUDO� VXEOX[DWLRQV� KDYH� EHHQ� ZHOO� GRFXPHQWHG� E\� OHDGLQJ�
VFLHQWLVWV�DQG�UHVHDUFKHUV�IURP�DOO�RYHU�ZRUOG��

³1HUYH�G\VIXQFWLRQ�LV�VWUHVVIXO� WR�WKH�YLVFHUDO�QHUYH�DQG�
RWKHU� ERG\� WLVVXHV� DQG� WKH� ORZHUHG� WLVVXH� UHVLVWDQFH�
PRGLILHV� WKH� LPPXQH� UHVSRQVH� DQG� OHVVHQV� WKH� RYHUDOO�
FDSDELOLW\�RI�WKH�LPPXQH�V\VWHP�´ ��

6&,(1&(�

³6XEOX[DWLRQV�RI�YHUWHEUDH�RFFXU�LQ�DOO�SDUWV�RI�WKH�VSLQH�
DQG�LQ�DOO�GHJUHHV��:KHQ�WKH�GLVORFDWLRQ�LV�VR�VOLJKW�DV�WR�
QRW�DIIHFW�WKH�VSLQDO�FRUG��LW�ZLOO�VWLOO�SURGXFH�GLVWXUEDQFH�
LQ�WKH�VSLQDO�QHUYHV�SDVVLQJ�RII�IURP�WKH�IRUDPLQD�´ ��

'5��-$0(6�:2''(56((��1HXURVXUJHRQ�

³3DWKRORJLFDO� FKDQJHV� KDYH� EHHQ� REVHUYHG� DW� WKH�
FHOOXODU� OHYHO� DIWHU� H[SHULPHQWDO� FRPSUHVVLRQ� RI� QHXUDO�
VWUXFWXUHV�� 7KHVH� LQFOXGH� :DOOHULDQ� GHJHQHUDWLRQ��
G\VWURSKLF� D[RQV� DQG� RFFDVLRQDO� ORVV� RI� P\OHQLDWHG�
QHUYH�ILEHUV�´ ��

5��%��'(/$0$57(5��0 '

,Q�DQ�DUWLFOH�SXEOLVKHG� LQ� WKH�*HUPDQ�PHGLFDO� MRXUQDO��
0DQXHOOH� 0HGL]LQH�� 'U�� *RWIULHG� *XWPDQQ�� D� OHDGLQJ�
UHVHDUFKHU� LQ� WKH� ILHOG� RI� PDQLSXODWLRQ� PHGLFLQH��
UHSRUWHG� RQ� WKH� H[DPLQDWLRQ� DQG� FDUH� RI� PRUH� WKDQ�
������ LQIDQWV� DQG� VPDOO� FKLOGUHQ� ZKLFK� UHYHDOHG� WKH�
IROORZLQJ�DERXW�VSLQDO�QHUYH�LQWHUIHUHQFH�DQG�FKLOGKRRG�
LPPXQH�GLVRUGHUV��

� %ORFNHG� QHUYH� LPSXOVHV� LQ� WKH FHUYLFDO� UHJLRQ FDQ
FDXVH� PDQ\� FOLQLFDO� IHDWXUHV� IURP� FHQWUDO PRWRU
LPSDLUPHQW� WR� ORZHUHG� UHVLVWDQFH� WR LQIHFWLRQV�
HVSHFLDOO\�LQ�WKH�HDU��QRVH��DQG�WKURDW�

� &KLURSUDFWLF� H[DPLQDWLRQV� DUH� RI� D� �GHFLVLYH
LPSRUWDQFH��IRU� GLDJQRVLV�RI�WKLV�FRQGLWLRQ�

� &KLURSUDFWLF�FDQ�RIWHQ�EULQJ�DERXW�VXFFHVVIXO UHVXOWV
EHFDXVH�LW�DLPV�DW�WKH�FDXVH�RI�WKH SUREOHP���



³7KH� HDUOLHU� DEQRUPDO� VSLQDO� IXQFWLRQ� FRXOG� EH� UHFRJQLVHG� DQG�
FRUUHFWHG� LQ� D� FKLOG¶V� OLIH�� WKH� JUHDWHU� WKH� RSSRUWXQLW\� WKDW� FKLOG� ZLOO�
KDYH�IRU�QHXURORJLFDO�GHYHORSPHQW�´ ��

'U��'DYLG�+HLOLJ�

2YHU��VL[W\�SHUFHQW�RI�DOO�QHXURORJLFDO�GHYHORSPHQW�RFFXUV�DIWHU�ELUWK�LQ�WKH�FKLOG¶V�ILUVW�\HDU�RI�OLIH�7KLV�
LV�ZK\�LW�LV�LPSRUWDQW�IRU�\RXU�FKLOG�WR�JHW�DGMXVWHG�GXULQJ�WKH�ILUVW�\HDU�RI�WKHLU�OLIH��

/((�+$'/(<��0

$� VWXG\�� SXEOLVKHG� LQ� WKH� &KLURSUDFWLF� 5HVHDUFK�
-RXUQDO�� FRPSDUHG� WKH� KHDOWK� DQG� ZHOOQHVV� RI� ����
FKLOGUHQ� XQGHU� &KLURSUDFWLF� FDUH� WR� ���� FKLOGUHQ�
XQGHU� FRQYHQWLRQDO� PHGLFDO� FDUH�� 7KH� &KLURSUDFWLF�
JURXS�KDG�IHZHU�HDU�LQIHFWLRQV��IHZHU�DOOHUJLHV��IHZHU�
FDVHV� RI� WRQVLOOLWLV� DQG� DVWKPD�� 7KH� KHDOWK� RI� WKH�
FKLOGUHQ� XQGHU� &KLURSUDFWLF� FDUH� ZDV� GHPRQVWUDEO\�
VXSHULRU�WR�WKH�FKLOGUHQ�ZKR�KDG�QRW�UHFHLYHG�LW���

³(YHU\�QHZERUQ�VKRXOG�UHFHLYH�D�QHFN�DQG�VSLQH�
H[DPLQDWLRQ�DQG�D�&KLURSUDFWLF�DGMXVWPHQW�LI�

QHFHVVDU\��,V�WKDW�LGHD�WRR�GLIILFXOW�WR�DFFHSW"� ��

/(1'21�60,7+��0 ' �3HGLDWULFLDQ�

³%\�UHOHDVLQJ�VWUHVV�RQ�WKH�QHUYRXV�V\VWHP��
&KLURSUDFWLF�SHUPLWV�WKH�LPPXQH�V\VWHP�WR�

IXQFWLRQ�PRUH�HIIHFWLYHO\�´ ��

'5��,59,1�.255�



5HFHQW� UHVHDUFK� E\� 3DWULFLD� %UHQQDQ�� 3K�'��� VXJJHVWV�
WKDW� VSLQDO� DGMXVWPHQWV� PD\� KDYH� D� GLUHFW� HIIHFW� RQ�
FHUWDLQ�DVSHFWV�RI�LPPXQH�IXQFWLRQ���

+HU�JURXS�VKRZHG� WKDW�ZKHQ� WKH� WKRUDFLF�VSLQH� �PLGGOH�
RI�EDFN��ZDV�DGMXVWHG��WKH�UHVSLUDWRU\�EXUVW�F\FOH�RI�ZKLWH�
EORRG�FHOOV�ZDV�HQKDQFHG����

$� UHFHQW� VWXG\� E\� 'U�� 5RQ� 3HUR�� D� OHDGLQJ� FDQFHU� DQG� JHQHWLF� UHVHDUFK� VSHFLDOLVW�� IRXQG� WKDW�
FKLURSUDFWLF� SDWLHQWV� RI� DOO� DJHV� KDG� D� ����� JUHDWHU� �LPPXQH� FRPSHWHQFH�� WKDQ� SHRSOH� ZKR� KDG�
QHYHU�UHFHLYHG�&KLURSUDFWLF�FDUH�DQG�D������JUHDWHU�LPPXQH�FRPSHWHQFH�WKDQ�SHRSOH�ZLWK�VHULRXV�
GLVHDVHV���

&21&/86,21�

'RFWRUV� RI�&KLURSUDFWLF� KDYH� EHHQ� FRUUHFWLQJ� VXEOX[DWLRQV� LQ� SDWLHQWV� IRU� RYHU� RQH� KXQGUHG� \HDUV��
ZKLFK� KDV� UHVXOWHG� LQ� WKH� UHFRYHU\� RI� YLUWXDOO\� HYHU\� NQRZQ� KHDOWK� SUREOHP�� ,W� LV� LPSRUWDQW� WR�
UHPHPEHU� WKDW� DOO� KHDOLQJ� LV� XOWLPDWHO\� VHOI�KHDOLQJ� DQG� WKDW� D� &KLURSUDFWRU� VLPSO\� UHPRYHV� WKH�
LQWHUIHUHQFH��VXEOX[DWLRQ��IURP�WKH�PDVWHU�FRQWURO�V\VWHP�RI�WKH�ERG\��

6WXGLHV�WKDW�KDYH�PHDVXUHG�WKH�HIIHFW�RI�&KLURSUDFWLF�WUHDWPHQW�RQ�WKH�LPPXQH�V\VWHP�KDYH�
VKRZHG�WKDW�&KLURSUDFWLF�PD\�LQIOXHQFH�7�DQG�%�O\PSKRF\WHV��1.��1DWXUDO�.LOOHU��FHOO�QXPEHUV��

DQWLERG\�OHYHOV��SKDJRF\WLF�DFWLYLW\��DQG�SODVPD�EHW�HQGRUSKLQ�OHYHOV����



5()(5(1&(6�

�� :HLO��$����������6SRQWDQHRXV�+HDOLQJ��5DQGRP�+RXVH�
�� &RQYHUVH��-��:K\�GR�3HGLDWULFLDQV�GHQ\�WKH�REYLRXV
�� :LONLQV��-��:K\�(PHUJLQJ�,QIHFWLRXV�'LVHDVHV�$UH�D�7KUHDW�WR�$PHULFD�2FWREHU���������
�� &ULFKWRQ��0���������6HSWHPEHU�������*UHDWHU�([SHFWDWLRQV���1HZVZHHN��S�����
�� &XPPLQJV��6��(YHU\RQH
V�*XLGH�WR�+RPHRSDWK\�
�� (GZDUGV��6���������-DQXDU\������/DQFHW�
�� 0HGLFDO�1HZV�7RGD\��'LUHFW�5RXWH�)URP�%UDLQ�7R�,PPXQH�6\VWHP�'LVFRYHUHG�%\�6FLHQWLVWV��2FW������
�� 0DULHE��(��+XPDQ�$QDWRP\�DQG�3K\VLRORJ\��%HQMDPLQ�&XPPLQJV�3XEOLVKLQJ�&RPSDQ\��S������
�� %DUQHV��'���������$SULO�������1HUYRXV�6\VWHP�'LVRUGHUV�/LQNHG�LQ�D�9DULHW\�RI�'LVHDVHV��6FLHQFH��SS����������
��� +D\ILHOG��5����������7KH�)DPLO\�+RPHRSDWK��+HDOLQJ�$UWV�3UHVV�
��� :HLO��$����������6SRQWDQHRXV�+HDOLQJ��5DQGRP�+RXVH�
��� /DQJHO\��/���������$SULO�������$QWLELRWLFV�2YHUXVHG��'RFWRUV�6D\���7KH�3RVW�DQG�&RXULHU�
��� )LVKHU��-��³7KH�3ODJXH�0DNHUV��������6LPRQ�DQG�6FKXVWHU��1<
��� %HJOH\�6��:���������0DUFK�������7KH�(QG�RI�$QWLELRWLFV���1HZVZHHN��SS�������
��� :RUOG�+HDOWK�2UJDQL]DWLRQ��6WDWLVWLFDO�$EVWUDFW������
��� *ULIILWK��7���������'HFHPEHU�������$QWLPLFUREDO�7KHUDS\�IRU�2WLWLV�0HGLD���-RXUQDO�RI�WKH��$0$�S�������
��� 7RZELQ��$�����������6SLQDO�&RUG�DQG�%UDLQ�6WHP�,QMXU\�LQ�1HZERUQ�,QIDQWV���'HYHORSPHQWDO�&KLOG�1HXURORJ\�,,�
��� -DQRY��$����������,PSULQWV��7KH�/LIHORQJ�(IIHFWV�RI�WKH�%LUWK�([SHULHQFH��&RZDUG�0F&DQQ��,QF���S�����
��� 7RZELQ��$�����������6SLQDO�&RUG�DQG�%UDLQ�6WHP�,QMXU\�LQ�1HZERUQ�,QIDQWV���'HYHORSPHQWDO�&KLOG�1HXURORJ\�,,�
��� 0DLJQH��5��2UWKRSHGLD�0HGLFLQH�³$�QHZ�DSSURDFK�WR�YHUWHEUDO�PDQLSXODWLRQ´�����
��� %\HUV�5�.��������6SLQDO�&RUG�,QMXULHV�'XULQJ�%LUWK��'HYHORSPHQWDO�0HGLFLQH�DQG�&KLOG�1HXURORJ\���������������
��� &OLQLFV�LQ�3HULQWRORJ\�)DL[�5�*��DQG�6�0��'RQQ��������,PPHG��������������LDWH�PDQDJHPHQW�RI�WKH�WUDXPDWL]HG�LQIDQW�
��� 7RZELQ��$�����������6SLQDO�&RUG�DQG�%UDLQ�6WHP�,QMXU\�LQ�1HZERUQ�,QIDQWV���'HYHORSPHQWDO�&KLOG�1HXURORJ\�,,�
��� 6FKZDUW]��-��6FLHQFH����������SS������������
��� :RGGHUVHH��-���6XUJLFDO�7UHDWPHQW��
��� 'HODPDUWHU��5��6SLQH��&DXGD�(TXLQD�6\QGURPH��63,1(��9RO������
��� *XWWPDQ��*�����������%ORFNHG�$WODQWDO�1HUYH�6\QGURPH�LQ�%DELHV�DQG�,QIDQWV��0DQXHOOH�0HGL]LQH��SS�������
��� +HLOLJ��'��3HGLDWULF�FDUH�LQ�SUHYHQWLRQ�IR�VWUXFWXUDO�DEQRUPDOLWLHV��-��$P�2VWHRSDWKLF�$VVRF�����������������
��� +DGOH\��/��6\UDFXVH�0HPRULDO�+RVSLWDO
��� 9DQ�%UHGD��:���	�9DQ�%UHGD��-�$���������6XPPHU����$�&RPSDUDWLYH�6WXG\�RI�WKH�+HDOWK�6WDWXV�RI�&KLOGUHQ�5DLVHG��8QGHU�WKH

+HDOWK�&DUH�0RGHOV�RI�&KLURSUDFWLF�DQG�$OORSDWKLF�0HGLFLQH��
��� 6PLWK��/��%(<21'�$17,%,27,&6������RU�VR��:D\V�WR�%RRVW�<RXU�,PPXQLW\�DQG�$YRLG�$QWLELRWLFV
��� .RUU��,����������7KH�&ROOHFWHG�3DSHUV�RI�,UYLQ�0��.RUU���1HZDUN���2+���$PHULFDQ�$FDGHP\�RI�2VWHRSDWK\�
��� &KLURSUDFWLF�-RXUQDO�RI�$XVWUDOLD�����������7KH�(IIHFWV�RI�&KLURSUDFWLF�RQ�WKH�,PPXQH�6\VWHP��
��� %UHQQDQ��3���	�+RQGUDV��0�����������3ULPLQJ�RI�1HXWURSKLOV�IRU�(QKDQFHG�5HVSLUDWRU\�%XUVW

%\�0DQLSXODWLRQ�RI�WKH�7KRUDFLF�6SLQH���,QWHUQDWLRQDO�&RQIHUHQFH�RQ�6SLQDO�0DQLSXODWLRQ��SS����������
��� 3HUR��5�����������%RRVWLQJ�,PPXQLW\�7KURXJK�&KLURSUDFWLF���(DVW�:HVW�0DJD]LQH



7+( ('8&$7,21 $1' 75$,1,1* 2) $ '2&725 2) &+,5235$&7,&

(GXFDWLRQDO UHTXLUHPHQWV IRU GRFWRUV RI FKLURSUDFWLF DUH DPRQJ WKH PRVW VWULQJHQW RI DQ\ RI WKH KHDOWK FDUH
SURIHVVLRQV� 7KH W\SLFDO DSSOLFDQW DW D FKLURSUDFWLF FROOHJH KDV DOUHDG\ DFTXLUHG QHDUO\ IRXU \HDUV RI SUH�PHGLFDO
XQGHUJUDGXDWH FROOHJH HGXFDWLRQ� LQFOXGLQJ FRXUVHV LQ ELRORJ\� LQRUJDQLF DQG RUJDQLF FKHPLVWU\� SK\VLFV� SV\FKRORJ\
DQG UHODWHG ODE ZRUN� 2QFH DFFHSWHG LQWR DQ DFFUHGLWHG FKLURSUDFWLF FROOHJH� WKH UHTXLUHPHQWV EHFRPH HYHQ PRUH
GHPDQGLQJ² IRXU WR ILYH DFDGHPLF \HDUV RI SURIHVVLRQDO VWXG\ DUH WKH VWDQGDUG� %HFDXVH RI WKH KDQGV�RQ QDWXUH RI
FKLURSUDFWLF� DQG WKH LQWULFDWH DGMXVWLQJ WHFKQLTXHV� D VLJQLILFDQW SRUWLRQ RI WLPH LV VSHQW LQ FOLQLFDO WUDLQLQJ�

'RFWRUV RI FKLURSUDFWLF ² ZKR DUH OLFHQVHG WR SUDFWLFH LQ DOO �� VWDWHV� WKH 'LVWULFW RI &ROXPELD� DQG LQ PDQ\ QDWLRQV
DURXQG WKH ZRUOG² XQGHUJR D ULJRURXV HGXFDWLRQ LQ WKH KHDOLQJ VFLHQFHV� VLPLODU WR WKDW RI PHGLFDO GRFWRUV� ,Q VRPH
DUHDV� VXFK DV DQDWRP\� SK\VLRORJ\� UHKDELOLWDWLRQ� QXWULWLRQ DQG SXEOLF KHDOWK� WKH\ UHFHLYH PRUH LQWHQVLYH HGXFDWLRQ
WKDQ WKHLU 0' FRXQWHUSDUWV�

/LNH RWKHU SULPDU\ KHDOWK FDUH GRFWRUV� FKLURSUDFWLF VWXGHQWV VSHQG D VLJQLILFDQW SRUWLRQ RI WKHLU FXUULFXOXP VWXG\LQJ
FOLQLFDO VXEMHFWV UHODWHG WR HYDOXDWLQJ DQG FDULQJ IRU SDWLHQWV� 7\SLFDOO\� DV SDUW RI WKHLU SURIHVVLRQDO WUDLQLQJ� WKH\ PXVW
FRPSOHWH D PLQLPXP RI D RQH�\HDU FOLQLFDO�EDVHG SURJUDP GHDOLQJ ZLWK DFWXDO SDWLHQW FDUH� ,Q WRWDO� WKH FXUULFXOXP
LQFOXGHV D PLQLPXP RI ����� KRXUV RI FODVVURRP� ODERUDWRU\ DQG FOLQLFDO H[SHULHQFH� 7KH FRXUVH RI VWXG\ LV DSSURYHG
E\ DQ DFFUHGLWLQJ DJHQF\ ZKLFK LV IXOO\ UHFRJQL]HG E\ WKH 8�6� 'HSDUWPHQW RI (GXFDWLRQ� 7KLV KDV EHHQ WKH FDVH IRU
PRUH WKDQ WKUHH GHFDGHV�

5HFRUGV I LQVXUDQFH DQG FRXUW FDVHV KDYH FRQVWDQWO\ VKRZQ WKDW FKLURSUDFWLF LV WKH VDIHVW SRUWDO RI HQWU\
KHDOWK FDUH DYDLODEOH WR WKH SXEOLF WRGD\� $OWKRXJK QR KHDOWKFDUH SURFHGXUHV DUH ���� VDIH� FKLURSUDFWLF VWDQGV RQ
LWV UHFRUG RI VDIHW\ DQG HIIHFWLYHQHVV XQPDWFKHG LQ KHDOWKFDUH�

7KH FKLURSUDFWLF DGMXVWPHQW LV D VDIH� HIILFLHQW SURFHGXUH ZKLFK LV SHUIRUPHG QHDUO\ RQH PLOOLRQ WLPHV HYHU\ ZRUNLQJ
GD\ LQ WKH 8QLWHG 6WDWHV�

7KHUH LV D VLQJXODU ODFN RI DFWXDULDO GDWD WKDW ZRXOG MXVWLI\ FRQFOXGLQJ WKDW FKLURSUDFWLF FDUH LV LQ DQ\ ZD\ KDUPIXO RU
GDQJHURXV� &KLURSUDFWLF FDUH LV QRQ�LQYDVLYH� WKHUHIRUH� WKH ERG\
V UHVSRQVH WR FKLURSUDFWLF FDUH LV IDU PRUH
SUHGLFWDEOH WKDQ LWV UHDFWLRQV WR GUXJ WUHDWPHQWV RU VXUJLFDO SURFHGXUHV� 2I WKH QHDUO\ RQH PLOOLRQ DGMXVWPHQWV JLYHQ
HYHU\ GD\ LQ WKLV FRXQWU\� FRPSOLFDWLRQV DUH H[FHHGLQJO\ UDUH�

&203/,0(176�2)


