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$EVWUDNWL� 1s�WHUPLQRORJMLQs�WRQs�SHGDJRJMLNH�WHUPL�OHNW\Us�SsUGRUHW�PH�QMs�GRPHWKsQLH�VSHFLILNH��Ts�YsUWHWRKHW�
HGKH� PH� SsUGRULPLQ� H� HPsUWLPHYH� Ws� VKXPWD� VL�� OHNW\Us OHWUDUH�� OHNW\Us� VKNROORUH�� OHNW\Us� VKWsSLDNH�� OHNW\Us� H�
GHW\UXHVKPH��OHNW\Us�H�]JMHGKXU�HWM��0H�SsUGRULPLQ�H�NsW\UH�HPsUWLPHYH�V\QRKHW�Ws�EsKHW�NXIL]LPL�GKH�GLVWDQFLPL�
QJD�YHSUDW�H�WMHUD�OHWUDUH�Ts�L�OH[RMQs�Q[sQsVLW��SRU�Ws�FLODW�QXN�MDQs�Ws�SDUDSDUD�VL OHNW\UD�VKNROORUH�VKWsSLDNH��
/HNW\UD�]s�QMs�YHQG�Ws�UsQGsVLVKsP�Qs�SURJUDPLQ�PsVLPRU�Ws�OsQGsV�Vs�JMXKsV�DPWDUH��GHW\UDW�GKH�IXQNVLRQHW�Ts�
GDOLQ�GUHMWSsUVsGUHMWL�QJD�OH[LPL�L�VDM�MDQs�Ws�VKXPWD��SRU�PEL�Ws�JMLWKD�DMR�V\QRQ��WD�Q[LVs�Q[sQsVLQ�Ws�SXQRMs�Qs
PsQ\Us�Ws�SDYDUXU�PH�OLEULQ��Ws�PXQGHW�Q[sQsVL�Qs�PsQ\Us�Ws�SDYDUXU�Ws�VMHOOs�JM\NLPH�PEL�YOHUsQ�LGHRDUWLVWLNH�Ws�
YHSUsV� OHWUDUH�� WD�]JMHURMs�NUHDWLYLWHWLQ�GKH� LPDJMLQDWsQ�� WD�SDVXURMs� IMDORULQ�� Ws�QJMDOOs�GDVKXUL�QGDM�JMXKsV�GKH�
OHWsUVLVs��WD�SsUPLUsVRMs NXOWXUsQ�H�Ws�VKSUHKXULW�PH�JRMs�GKH�PH�VKNULP�HWM��3DUDOHOLVKW�PH�NsWs�GXKHW�WKHNVXDU�VH�
QMs� QGsU� UROHW� GKH� IXQNVLRQHW� Ts� DUULKHW� Ws� UHDOL]RKHW� JMDWs� OH[LPLW� GKH� LQWHUSUHWLPLW� Ws� VDM� sVKWs� DL� HGXNDWLYR�
DUVLPRU�� 2UD� H� OHNW\UsV� GXKHW� W·L� XGKs]RMs� GKH� DIWsVRMs� PH� VXNVHV� Q[sQsVLW� Ts� Ws� PXQG� Ws� OH[RMQs�� NXSWRMQs��
SsUMHWRMQs��WD�JMHMQs�YHWHQ�Qs�ERWsQ�Ts�QGHVKLQ�Qs�YHSUDW�Ts�OH[RMQs�GKH�SR]LWLYLVKW�WD�IRUPRMQs�SHUVRQDOLWHWLQ�H�W\UH�
Ws�UL���
*M\NRMPs�� VH� OHNW\UD� GXKHW� NXSWXDU� GKH� SsUGRUXU� VL� SsUPEDMWMH��PsQ\Us��PMHW�� IRUPs�� DNWLYLWHW� GKH� NXVKW� SsU�
QJULWMHQ�H�NXOWXUsV�Vs�OH[LPLW�WH�Q[sQsVLW�Qs�NXVKWH�GKH�UUHWKDQD�NRQNUHWH�SHGDJRJMLNH�Qs�VKNROOs�GKH�TsOOLPLVKW�Ws�
YD]KGXDUD�Qs�NXVKWH�GKH��UUHWKDQD�IDPLOMDUH�VKWsSL��

)MDOsW�N\­�� OHNW\UD��OH[LPL��Q[sQsVL��VKNROOD��PsVXHVL

$EVWUDFW��,Q�RXU�SHGDJRFLFDO�WHUPLQRORJ\�WKH�WHUP�UHDGLQJ�PDWHULDO�LV�XVHG�ZLWK�D�VSHFLILF�PHDQLQJ��FRQILUPHG�DV�
ZHOO� E\� XVDJH� RI� QXPHURXV� ODEHOV� VXFK� DV�� OLWHUDU\� UHDGLQJ� PDWHULDO�� VFKRRO� UHDGLQJ� PDWHULDO�� KRPH� UHDGLQJ�
PDWHULDO�� REOLJDWRU\� UHDGLQJ� PDWHULDO�� RSWLRQDO� UHDGLQJ�PDWHULDO� HWF�� 7KH� XVDJH� RI� WKHVH� WHUPV� DLPV� WRZDUGV�
OLPLWDWLRQ� DQG�GLVWDQFLQJ� IURP� RWKHU� OLWHUDU\�ZRUNV� UHDG� E\� VWXGHQWV�� EXW�ZKLFK� DUH� IRUHVHHQ� DV� KRPH�VFKRRO�
UHDGLQJ� PDWHULDOV�� 5HDGLQJ� PDWHULDOV� KDYH� DQ� LPSRUWDQW� SDUW� LQ� WKH� WHDFKLQJ� SURJUDP� RI� WKH� VXEMHFW� RI� WKH�
PRWKHU�WRQJXH��H[HUFLVHV�DQG�IXQFWLRQV�DULVLQJ�GLUHFWO\�IURP�UHDGLQJ�WKHVH�UHDGLQJ�PDWHULDOV�DUH�QXPHURXV��WKHLU�
PDLQ�REMHFWLYHV�EHLQJ��WR�HQFRXUDJH�VWXGHQWV�WR�ZRUN�LQGHSHQGHQWO\�ZLWK�D�ERRN�� WR�HQDEOH�VWXGHQWV� WR�KDYH� DQ�
LQGHSHQGHQW�MXGJPHQW�RQ�WKH�DUWLVWLF�YDOXH�RI�WKH�OLWHUDU\�ZRUN��WR�EURDGHQ�FUHDWLYLW\�DQG�LPDJLQDWLRQ��WR�HQULFK�
WKH�YRFDEXODU\��WR�HQFRXUDJH�ORYH�WRZDUGV�ODQJXDJH�DQG�OLWHUDWXUH��WR�LPSURYH�WKH�FXOWXUH�RI�H[SUHVVLRQ�LQ�ZULWWHQ�
DQG� VSRNHQ� IRUP� HWF��$W� WKH� VDPH� WLPH� LW� QHHGV� WR� EH� HPSKDVLVHG� WKDW� RQH� RI� WKH� UROHV� DQG� IXQFWLRQV� WKDW� DUH�
VXFFHVVIXOO\� UHDOLVHG� GXULQJ� UHDGLQJ� DQG� LQWHUSUHWDWLRQ� RI� UHDGLQJ�PDWHULDOV� LV� WKH� HGXFDWLRQDO� UROH�� 7KH� FODVV�
GHGLFDWHG� WR� WKH� UHDGLQJ�PDWHULDO� VKRXOG� JXLGH� DQG� VXFFHVVIXOO\� WUDLQ� VWXGHQWV� WR� UHDG�� XQGHUVWDQG�� IHHO�� ILQG�
WKHPVHOYHV� LQ� WKH� ZRUOG� WKH\� HQFRXQWHU� ZKLOH� UHDGLQJ� WKH� OLWHUDU\� ZRUNV� DQG� SRVLWLYHO\� IRUP� WKHLU� QHZ�
SHUVRQDOLW\��:H� FODLP� WKDW� UHDGLQJ�PDWHULDOV� VKRXOG� EH� XQGHUVWRRG� DQG�XVHG� DV� FRQWHQW��PDQQHU�� WRRO�� IRUP��
DFWLYLW\� DQG� FRQGLWLRQ� IRU� LPSURYLQJ� WKH� VWXGHQWV·� UHDGLQJ� FXOWXUH�� LQ� DFWXDO� SHGDJRJLFDO� FRQGLWLRQV� DQG�
FLUFXPVWVQFHV�DW�VFKRRO�DQG�SXUSRVHIXOO\�FRQWLQXHG�DW�KRPH�FRQGLWLRQV�DQG�FLUFXPVWDQFHV��

.H\�ZRUGV��UHDGLQJ�PDWHULDOV��UHDGLQJ��VWXGHQW��VFKRRO��WHDFKHU
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.UDKDV� Ws� VKNUXDULW�� Ws� IROXULW� GKH� Ws� GsJMXDULW�� Ws� OH[XDULW� sVKWs� QMs� DNWLYLWHW�PMDIW� L� UsQGsVLVKsP�
LQWHOHNWXDO� GKH� HGXNDWLY�� L� FLOL� PXQGsVRQ� UHDOL]LPLQ� H� VKXPs� PDUUsGKsQLHYH� NRPXQLNDWDYH� PHV�
QMHUs]YH�� 7s� OH[XDULW� sVKWs� SURFHV� L� UsQGsVLVKsP� MHWsVRU� Ts� oRQ� GUHMW� Ws� NsUNXDULW� Ws� GLoNDMH�� SRU�
QMsNRKsVLVKW�SDUDTHW�HGKH�QHYRMs��GsVKLUs�HPRFLRQDOH�Ws�oGR�LQGLYLGL���6KNROOD��VL�LQVWLWXFLRQ�SsUPHV�
Vs�FLOsV�SsUFLOOHQ�GKH�SsUYHWsVRKHQ�GLMHW�H�VKHK�Ws�OH[XDULQ�VL�oHOsVLQ�H�VXNVHVHYH�Ws�oGR�LQGLYLGL�Qs�Ws�
JMLWKD�PRVKDW�H�HGXNLPLW�Ws�WLM���*MRNXWDM��������������
/H[LPLQ�PXQG�WD�VKRKLP�Qs�G\�NsQGYsVKWULPH��Vs�SDUL�VL�DIWsVL�Ts�]JMHURQ�QMRKXULWs�GKH�VKSUHKLWs�H�
Q[sQsVYH� GKH� VH� G\WL� VL� DIWsVL� NX� Q[sQsVL� Q[MHUU� GKH� NXSWRQ� QJD� OH[LPL� GKH� SURFHVL� L� FLOL� H� oRQ�
Q[sQsVLQ�WHN�LQWHUSUHWLPL��1GU\VKH�WKsQs�OH[LPL�sVKWs�QMs�YHSULPWDUL�PDUUsVH�NX�WHNVWL�RIURQ��QGsUVD�
Q[sQsVL�PHUU�LQIRUPDFLRQ��VH�VL�NXSWRKHW�N\�LQIRUPDFLRQ�YDUHW�QJD�Q[sQsVL��DIWsVLD�H�WLM��TsQGULPL�L�
WLM�JMXKsVRU�HWM���
(GKH�SsUNXQGsU�QMs�YOHUH�MDVKWs]DNRQLVKW�Ws�PDGKH�Ts�ND�OH[LPL��NRKsYH�Ws�IXQGLW�JMLWKQMs�H�Ps�WHSsU�
TDUNXOORMQs� ]sUD� MR� YHWsP� QJD� QMHUs]LW� H� UsQGRPWs�� SRU� HGKH� QJD� VWXGLXHV�� PHWRGLVWs�� DQDOLVWs��
PsVXHV�Ws�JMXKsV�GKH�OHWsUVLVs�VKTLSH��Ws�FLOsW�VKSUHKLQ�GsVKSsULPLQ�H�W\UH�GXNH�SRKXDU�VH�ND�KXPEXU�
YOHUD� GKH� UsQGsVLD� H� OLEULW�� NHPL� NUL]s� OH[LPL�� Ws� ULQMWs� JMLWKQMs� H�Ps� SDN� OH[RMQs������� H� NsVKWX�PH�
UDGKs��%D]XDU�QJD�N\�IDNW��NXPWHVsV�Vs�VRWPH�MHPL�TDVXU�QJD�NsQGYsVKWULPL�L�QMs�PsVLPGKsQsVL�Ws�
JMXKsV�GKH�OHWsUVLVs�VKTLSH��GXNH�GDVKXU�Ws�Q[MHUULP�Qs�SDK�IXQNVLRQLQ�GKH�UsQGsVLQs�Ts�ND�OH[LPL�WH�
Q[sQsVLW��PH�NRQNUHWLVKW� OHNW\UD�VKNROORUH�� VH�SLNsULVKW�EUHQGD�RUsV�Vs� OHNW\UsV�YsUHKHW�Ps�TDUWs�VH�
NXGR� WMHWsU� UROL� GKH� UsQGsVLD� HGXNDWLYR�DUVLPRUH�Ts� OXDQ�DMR� WH�Q[sQsVLW�� �1sVH� L� NXQGURMPs�SODQ�
SURJUDPHW�H�OsQGsV�Vs�JMXKsV�GKH�OHWsUVLVs�VKTLSH�VL�SsU�VKNROOs�ILOORUH�DVKWX�HGKH�SsU�DWs�Ws�PHVPH��
GR� Ws�VKRKLP�VH� OsQGD�H�JMXKsV�DPWDUH� L�GHW\URQ�Q[sQsVLW� Ws� OH[RMQs�QMs�QXPsU� Ws�FDNWXDU�YHSUDVK�
OHWUDUH�Ws�HPsUWXDUD�VL�OHNW\UD��3UDQGDM��MR�UDVWsVLVKW�WKHPL�VH�PsVLPL�L�OsQGsV�Vs�JMXKsV�DPWDUH�H�ND�
PXQGsVLQs�Ps�Ws�PDGKH�Ts�WD�Q[LVs�Q[sQsVLQ�Ws�OH[RMs� �'LEUD�=HTLUL�������������
�1s� WHUPLQRORJMLQs� WRQs� SHGDJRJMLNH� WHUPL� OHNW\Us� SsUGRUHW� PH� QMs� GRPHWKsQLH� VSHFLILNH�� Ts�
YsUWHWRKHW� HGKH� PH� SsUGRULPLQ� H� HPsUWLPHYH� Ws� VKXPWD� VL�� OHNW\Us� OHWUDUH�� OHNW\Us� VKNROORUH�� OHNW\Us�
VKWsSLDNH�� OHNW\Us�H�GHW\UXHVKPH�� OHNW\Us�H� ]JMHGKXU�HWM�� � ������� ���� 0H�SsUGRULPLQ�H�NsW\UH�
HPsUWLPHYH�V\QRKHW�Ws�EsKHW�NXIL]LPL�GKH�GLVWDQFLPL�QJD�YHSUDW�H�WMHUD�OHWUDUH�Ts�L�OH[RMQs�Q[sQsVLW��
SRU�Ws�FLODW�QXN�MDQs�Ws�SDUDSDUD�VL�OHNW\UD�VKNROORUH�VKWsSLDNH��1RFLRQL�OHNW\Us�VKNROORUH�UUMHGK�QJD�
ODWLQLVKWMD� OHNWXUD�� Ts� Qs� SsUNWKLP� GR� Ws� WKRWs� Ws� OH[XDULW� GKH� UHGDNWXUD� JMXKsVRUH� H� WHNVWHYH� Qs�
GRUsVKNULP��QGsUVD�Qs�LQWHUSUHWLPLQ�WHNVWXDO�PHWRGLN�ND GRPHWKsQLHQ�H�OH[LPLW�VKNROORU��VL�L�NsWLOOs�
sVKWs� HPsUWLP� MR� L� SsUVKWDWVKsP�GKH� NsVKWX� VLo� SsUGRUHW� sVKWs� QRFLRQ� NRQIX]� GKH� Os� KDSsVLUs� SsU�
GLVNXWLP� .MR�QGRGK�SsU�DUV\H�VH�WHUPL� OHNW\Us�VKNROORUH QXN�ND�SsUPEDMWMH�Ws�GHILQXDU�SUHFL]H��VHSVH�
OH[LPL�VL�DNWLYLWHW�]KYLOORKHW�HGKH�Qs�RUsW�H�WMHUD�PsVLPRUH��.MR�WUHJRQ�VH�WKHNVLPL�L�YHQGLW�NX�OH[RQ�
Q[sQsVL�QXN� sVKWs�NULWHU�NRQVHNXHQW�RVH�ED]s�SHGDJRJMLNH� ILOOHVWDUH�SsU�SsUGRULPLQ� H� WHUPLW� OHNW\Us�
VKNROORUH� 6KIU\Ws]LPL� L� WLM�EDUD]RKHW�Qs� OH[LPLQ�H�RUsV� Vs� OHNW\UsV��SsUNDWsVLVKW�Qs� VKNROOs�� H�FLOD� VL�
DNWLYLWHW�MR�JMLWKPRQs�H�ND�IXQNVLRQLQ�Ts�WD�DIURMs�YHSUsQ�OHWUDUH�SUDQs�Q[sQsVLW�OH[XHVLW��.sWX�sVKWs�
DNWXDOL]XDU� HGKH� S\HWMD� QsVH� VKIU\Ws]LPL� L� WHUPLW� OHNW\Us� VKNROORUH� QXN� H� ]YRJsORQ� GLPHQVLRQLQ�
PHWRGLNR�GLGDNWLN�GKH�GRPHWKsQLHQ�H�OH[LPLW�Ws�OHNW\UsV�Qs�VKWsSL��VLGRPRV�QsVH�GLKHW�VH�SLNsULVKW�
SsUPEDMWMD�H�DNWLYLWHWLW�Qs�VKWsSL�SDUDTHW�ED]s�SsU�UHDOL]LPLQ�H�RUsV�NXVKWXDU�LQWHUSUHWLPLW�Ws�YHSUsV�
OHWUDUH�
6L�WHUP�Ps�L�SsUVKWDWVKsP��L�FLOL�GR�Ws�QGLNRMs�GUHMWSsUVsGUHMWL�Qs�UHDOL]LPLQ�H�QMs�YDUJ�REMHNWLYDVK�Ws�
PsVLPLW� Ws� JMXKsV� GKH� OHWsUVLVs� VKTLSH� sVKWs� WHUPL� OHNW\Us� OHWUDUH� .\� WHUP� L� SsUJMLJMHW� HVHQFsV� GKH�
IXQNVLRQLW�SHGDJRJMLN�Ts� OXDQ�Qs�SURFHVLQ�H� IRUPLPLW� Ws�NXOWXUsV� Vs�SsUJMLWKVKPH� Ws� OH[LPLW�GKH� Ws�
NXOWXUsV�QJD�OHWsUVLD��Ts�GXKHW�Ws�ILWRMQs�Q[sQsVLW�H�VKNROOsV�ILOORUH�GKH�Ws�PHVPH��*MLWKDVKWX�YOHQ�Ws�
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SsUPHQGHW� IDNWL�� VH� N\� HPsUWLP� GDOORKHW� HGKH� QJD� HPsUWLPL� OLWHUDWXUD� VKNROORUH� Qs� SsUJMLWKsVL��
GDOORKHW� HGKH� QJD� DMR� H� OsQGsYH� Ws� WMHUD� Qs� YHoDQWL�� VHSVH� sVKWs� VSHFLILN� GKH� Qs� IXQNVLRQ� Ws�
GUHMWSsUGUHMWs� Ws�PsVLPLW� Ws� OsQGsV� Vs� JMXKsV� DPWDUH� 0EL� Ws� JMLWKD� WHUPL� OHNW\Us GXKHW� NXSWXDU� VL�
NDWHJRUL�SHGDJRJMLNH� 3sU�WD�SsUILWXDU�GLPHQVLRQLQ�H�YsUWHWs�SHGDJRJMLN�DMR�GXKHW�Ws�MHWs�Qs�IXQNVLRQ�
Ws�GHW\UDYH�NRQNUHWH�HGXNDWLYH�DUVLPRUH�Ws�VKNROOsV�GKH�Ws�PsVLPLW�Ws�JMXKsV�DPWDUH��3sU�NsWs�TsOOLP��
sVKWs�H�GRPRVGRVKPH�Ts�JMDWs�SsUFDNWLPLW�Ws�SsUPEDMWMHV�Vs�VDM��Ws�QLVHW�QJD�WKHOEL�� Q[sQsVL��$L�sVKWs�
VXEMHNW�NU\HVRU��Ws�FLOLW�L�sVKWs�NXVKWXDU�OHNW\UD���/HNW\UD�sVKWs�YHQGRVXU�Qs�IXQNVLRQ�Ws�]KYLOOLPLW�Ws�
WLM�Ws�SsUJMLWKVKsP�LQWHOHNWXDO�GKH�HPRFLRQDO� $MR ]KYLOORKHW�Qs�NRQWLQXLWHW�NRKRU�GLGDNWLN�PHWRGLN�
ILOORQ�Qs�NODVs��YD]KGRQ�Qs�NXVKWH�IDPLOMDUH�VKWsSL�GKH�SsUIXQGRQ�Qs�NODVs��.MR�GR�Ws�WKRWs��VH�SsU�
QGsUWLPLQ�H�REMHNWLYDYH�HGXNDWLYH� Ws� VDM� MDQs�SsUJMHJMsV�GKH�GXKHW� Ws�SsUJDWLWHQ� VL�DUVLPWDUL�� DVKWX�
HGKH�Q[sQsVLW���5H[KHSL��������������
$UVLPWDUL� GXKHW� Ws� MHWs� L� YHWsGLMVKsP� VH� FLOD� YHSsU� OHWUDUH� SsUNRQ�Ps�PRVKsQ� H� Q[sQsVYH�� FLOD� ND�
VXEMHNWLQ�H�YHWs��VWLOLQ�H�YHWs��YOHUDW�H�YHWD�HGXNDWLYR�DUVLPRUH��GLQDPLNsQ�H�OH[LPLW�GKH�LQWHUSUHWLPLW��
JMLWKDVKWX�ND�HGKH�TDVMH�VSHFLILNH�GLGDNWLNR�PHWRGLNH�Ws�VKWMHOOLPLW�Ws�VDM��3UDQGDM�GXKHW�W·L�NXVKWRMs�
UsQGsVL�SsUJDWLWMHV�GKH�PRWLYLPLW�Ws�Q[sQsVYH�SsU�OH[LPLQ�H�NXMGHVVKsP�Ws�VDM���$UVLPWDUL�sVKWs�IDNWRU�
YHQGLPWDU�Ts�L�XGKs]RQ�Q[sQsVLW�SsU�PsQ\UsQ�H�OH[LPLW�Ws�YHSUsV��NXSWRKHW�SDVL�WD�NHWs�OH[XDU�HGKH�
VWXGLXDU�YHWs�DL��SsUFDNWRQ�NRKsQ�H�OH[LPLW�Ws�YHSUsV��SsUFMHOO�SURFHVLQ�GKH�FLOsVLQs�H�OH[LPLW�Ws�YHSUsV�
GKH�Qs�NRKs�Ws�FDNWXDU�Qs�EDVKNsSXQLP�PH�Q[sQsVLW�L�TDVHW�VKT\UWLPLW�Ws�YOHUDYH�Ws�VDM�DUWLVWLNH�GKH�
HGXNDWLYH�� �%UDGD�� ����� �� ������ � 3UD�� Q[sQsVLW� QsQ� XGKsKHTMHQ� SURIHVLRQDOH� Ws�PsVLPGKsQsVLW� � Ws�
OsQGsV� Vs� JMXKsV� DPWDUH�� GXKHW� Ws� DIWsVRKHQ� Ts� Ws� PXQG� W·L� NXSWRMQs� SRURVLWs� H� DXWRUsYH� GKH� WD�
NXSWRMQs�YL]LRQLQ�H�W\UH�SsU�ERWsQ��6LSDV�PsQ\UsV�VH�VL�Q[sQsVLW�GR�Ws�PXQG�WD�NRQFHSWRMQs�ERWsQ��Qs�
DWs�PsQ\Us�DWD�GR�PXQG�WD�NXSWRMQs��VH�FLOL�OLEsU�H�SsUPEXVK�LQWHUHVLPLQ�GKH�NXUHVKWMHQ�H�W\UH��FLOL�X�
QGLKPRQ�W·L�GHPRQVWURMQs�VKSUHKLWs�H�W\UH�PMHVKWsURUH�Ws�JMXKsV�GKH�VWLOLW�Ws�VKNULPWDULW�GKH�FLOL�X�MHS�
PXQGsVL� Ws� IRUPRMQs� PDUUsGKsQLH� NULWLNH� GUHMW� PsQ\UsV� Vs� WUDMWLPLW� Ws� SUREOHPHYH� MHWsVRUH� Ts�
VKNULPWDUsW�L�SDUDTHVLQ�Qs�YHSUsQ�OHWUDUH��

x 6L�UUMHGKRMs��Ws�OH[RVK�QMs�OHNW\Us�YHSsU�GR�Ws�WKRWs��MR�YHWsP�Ws�QGsUWRVK�QMs�NXSWLP��SRU�Qs�
Ws� QMsMWsQ� NRKs� HGKH� Ws� ULQGsUWRVK� NXSWLPLQ�� DWs� NXSWLP� Ts� DXWRUL� ND� GDVKXU� W·L� MDSs�
WHNVWLW�YHSUsV� Vs� WLM��1GsUWLPL� GKH� ULQGsUWLPL� SsUEsMQs�Ps� WHSsU� VH� QMs� DNWLYLWHW� Ws� WKMHVKWs�
LQWHOHNWXDO�� VHSVH� OH[LPL� QGU\VKRQ� Qs� YDUsVL� Ws� LQGLYLGLW� �7s� OH[RVK� DWs� Ts� sVKWs� VKNUXDU��
PXQG� Ws�EsKHW�Qs� IRUPD�Ws�QGU\VKPH��SRU� Ws� OH[RVK�GR� Ws� WKRWs� Ws� OH[RVK�HGKH�DWs�Ts�QXN�
sVKWs� VKNUXDU�� 3UD�� OH[XHVL�� Qs� UDVWLQ� NRQNUHW� Q[sQsVL�� QXN� OH[RQ� YHWsP� DWs� Ts� sVKWs� Qs�
UUHVKWD�� SRU� DUULQ� Ws� OH[RMs� HGKH� QGsUPMHW� UUHVKWDYH�� GXNH� VMHOOs� QMs� NXSWLP�� LQWHUSUHWLP� Ws�
YHWLQ� SsU� DWs� Ts� OH[RQ�� 3RU�� D� sVKWs� L� VDNWs� N\� LQWHUSUHWLP"� 1s� NsWs� UDVW� QsQ� GUHMWLPLQ� H�
PsVXHVLW��Q[sQsVLW�OH[XHV�PXQG�Ws�SsUIVKLKHQ�Qs�GLDORJ�DSR�GHEDW�SsU�Ws�Q[MHUUs�LQWHUSUHWLPHW�
H� YOHIVKPH� SsU� YHSUsQ� H� OH[XDU�� 3sU� Ws� DUULWXU� NsWs�� Qs� THQGsU� Ws� PsVLPLW� YLKHW� MR� Ps�
YHSUD�OHNW\UD�DSR�PsVXHVL��SRU�OH[XHVL�Q[sQsV��L�FLOL�Q[LWHW�Ws�PDUUs�SMHVs�Qs�EDVKNsELVHGLPH�
PEL�NXSWLPHW�H�Q[MHUUD�QJD�YHSUD�H�OH[XDU���3HSD��������������3UD��PsVLPGKsQsVL�sVKWs�ERVKWL�
NU\HVRU�Ts�PEDQ�HNXLOLEULQ�SDUD�GKH�JMDWs�RUsV�Vs�LQWHUSUHWLPLW�Ws�OHNW\UsV��SUDQGDM�NRQVWDWLPL�
L�SsUJMLWKVKsP�Qs�Ws�FLOLQ�NHPL�DUULWXU�sVKWs�VH��Q[sQsVLW�GR�Ws�OH[RMQs�Ps�VKXPs��

x QsVH�SURIHVRUL�H�QMRIWRQ�Q[sQsVLQ�PH�YHSUDW�OHWUDUH�Ts�GXKHW�OH[XDU�Qs�VKWsSL�
x QsVH SURIHVRUL�L�GUHMWRQ�Q[sQsVLW�Qs�QMs�SLNs�Ws�FDNWXDU�WHPDWLNH�Ws�YHSUsV�
x QsVH� SURIHVRUL� YD]KGLPLVKW� QGsUWRQ� VLWXDWD� QJD� Ws� FLODW� Q[sQsVLW� YLMs� Qs� SsUIXQGLP� VH� OLEUL�

sVKWs�EXULPL�Ps�L�DIsUW�GKH�Ps�IU\WGKsQsV�L�GLWXULYH�
x QsVH�SURIHVRUL�VKSUHK�NsQDTsVL�GKH�Js]LP�SDUD�VKSMHJLPLW�Ws�oGR�OLEUL�
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x QsVH�SURIHVRUL�PH�VKHPEXM�SHUVRQDO�WUHJRQ�VH�H�DGKXURQ�GKH�H�oPRQ�OLEULQ�
x QsVH�SURIHVRUL�SsU�OLEULQ�IOHW�PH�GDVKXUL�GKH�UHVSHNW�
x QsVH�SURIHVRUL�PXQGsVRQ�SUDQL�GKH�NRQWDNW�Ws�SsUGLWVKPH�Ws�Q[sQsVYH�PH�OLEULQ�
x QsVH�SURIHVRUL JMDWs�ELVHGDYH�PH�SULQGsU�VXJMHURQ�OH[LP�Ws�SsUGLWVKsP�SsU�Ws�JMLWKs�DQsWDUsW�H�

IDPLOMHV�
x QsVH�SURIHVRUL�L�Q[LW�Q[sQsVLW�WD�EOHMQs�GKH�WD�GXDQ�OLEULQ�
x QsVH�SURIHVRUL�OH[RQ�SDUD�Q[sQsVYH�IUDJPHQWH�LQWHUHVDQWH�GKH�WsUKHTsVH�QJD�OLEUL�
x QsVH�SURIHVRUL�OH[RQ�GHWDMH�QJD�MHWD�GKH�YHSULPWDULD�H�VKNULPWDULW�
x QsVH�SURIHVRUL�JMLWKPRQs�JMHQ�NRKs�SsU�Ws�ELVHGXDU�PH�Q[sQsVLW�UUHWK�YHSUsV�OHWUDUH�Ts���sVKWs�

Qs�LQWHUHV�Ws�W\UH�
x QsVH� SURIHVRUL� Q[LW� GHEDW� PHV� Q[sQsVYH� GKH� LQLFLRQ� GLVNXWLPH� LQWHUHVDQWH� PEL� YHSUsQ� H�

OH[XDU�
x QsVH� SURIHVRUL� LQVLVWRQ� Qs� SsUNU\HUMHQ� H� WHNQLNsV� Vs� OH[LPLW� WH� Q[sQsVLW� GHUL� Qs� VWDGLQ� H�

OH[LPLW�HVWHWLN�
x QsVH�SURIHVRUL�DUULQ�Ts�WH�Q[sQsVLW�WD�]KYLOORMs�DIWsVLQs�SsU�W·L�QGMHNXU�GKH�NXSWXDU�QGRGKLWs�

Qs�YHSsU�Qs�PsQ\Us�DQDOLWLNH�
x QsVH� SURIHVRUL� L� DIWsVRQ� Q[sQsVLW� Ts� LQGLYLGXDOLVKW� Ws� IRUPRMQs� NULWHULXPH� SsU� WD� YOHUsVXDU�

YHSUsQ�OHWUDUH�
x QsVH�SURIHVRUL�RUJDQL]RQ�VLWXDWD�PsVLPRUH�SUHM�Ws�FLODYH�GR�Ws�PDUUs�LQIRUPDFLRQ�NWK\HV�SsU�

PsQ\UsQ�H�OH[LPLW�Ws�YHSUsV�SsU�VHFLOLQ�Q[sQsV�Qs�YHoDQWL�
x QsVH�SURIHVRUL�L�DIWsVRQ�Q[sQsVLW�SsU�OH[LP�KXOXPWXHV�Ws�YHSUsV�OHWUDUH��

*M\NRMPs� VH�� QsVH PsVLPGKsQsVL� DUULQ� W·L� DIWsVRMs� Q[sQsVLW� Ts� EDVKNsULVKW� W·L� UHDOL]RMQs� GHW\UDW�
NRQNUHWH� Ws� ODUWSsUPHQGXUD�� DWsKHUs� PXQG� Ws� IODVLP� SsU� QMs� QLYHO� GKH� LQWHUHVLP� Ps� Ws� PDGK� Ws�
Q[sQsVYH�SsU OH[LP�GKH�SsU�QMs�SsUPEXVKMH�GKH�UHDOL]LP�Ws�VKXPs�IXQNVLRQHYH�HGXNDWLYR�DUVLPRUH�
JMDWs� RUsV� Vs� LQWHUSUHWLPLW� Ws� OHNW\UsV�� -R� UDVWsVLVKW� WKHPL� VH� RUD� H� OHNW\UsV� GXKHW� W·L� XGKs]RMs� GKH�
DIWsVRMs�PH�VXNVHV�Q[sQsVLW�Ts�Ws�PXQG�Ws�OH[RMQs��NXSWRMQs��SsUMHWRMQs��WD�JMHMQs�YHWHQ�Qs�ERWsQ�Ts�
QGHVKLQ�Qs�YHSUDW�Ts�OH[RMQs�GKH�SR]LWLYLVKW�WD�IRUPRMQs�SHUVRQDOLWHWLQ�H�W\UH�Ws�UL��3sU�WD�NXSWXDU�Ps�
PLUs�NsWs�IXQNVLRQ�GKH�SsU�Ws�THQs�Ws�VXNVHVVKsP�Qs�NsWs�GUHMWLP�sVKWs�H�UsQGsVLVKPH�Ts�PsVXHVL�WD�
NXSWRMs�VH�oIDUs�QGRGK�NXU�Q[sQsVLW�OH[RMQs��1sVH�PsVXHVL�H�NXSWRQ�PLUs�NsWs�oDVW�Ws�UsQGsVLVKsP�Ws�
UULWMHV�LQWHOHNWXDOH�Ws�oGR�LQGLYLGL��NMR�GR�W·L�QGLKPRQWH�DWD�Ws�SsUSXQRQLQ�H�Ws�]EDWRQLQ�VWUDWHJML��PH�
Ws� FLODW� GR� Ws� NRQWULEXRQLQ� Qs� ]KYLOOLPLQ�� NXOWLYLPLQ� GKH� Q[LWMHQ� H� OH[XHVYH� Qs�PsQ\Us� Ts� DWD� Ws�
UHIOHNWRMQs�PEL� DWs� oND� OH[RMQs�� Ws�PHQGRMQs� GKH� Ws�PsVRMQs� GXNH� UHIOHNWXDU�PEL� Ws� OH[XDULW� GKH�
SURFHVH�Ws�WMHUD�Ts�OLGKHQ�PH�Ws��
'XNH�SDVXU�SDUDV\VK�TsOOLPHW�GKH�REMHNWLYDW�Ts�V\QRQ�W·L�UHDOL]RMs�OH[LPL�L�OHNW\UsV��NRQVWDWLPL�MRQs�L�
SsUJMLWKVKsP�Qs�Ws�FLOLQ�NHPL�DUULWXU�sVKWs��VH��OHNW\UD�sVKWs�QMs�SsUPEOHGKMH�YHSUDVK�OHWUDUH�SsU�OH[LP�
Ws�SDYDUXU��)XQNVLRQHW�Ts�DUULKHQ�Ws�UHDOL]RKHQ�JMDWs�OH[LPLW�Ws�VDM�MDQs�Ws�VKXPWD��QGsU�Ps�Ws�
VSLNDWXU NHPL�YHoXDU��VH�OH[LPL��L�OHNW\UDYH�PXQGsVRQ Ts�

x WD�Q[LVs Q[sQsVLQ�Ws�SXQRMs�Qs�PsQ\Us�Ws�SDYDUXU�PH�OLEULQ�
x Ws�PXQGHW�Q[sQsVL�Qs�PsQ\Us�Ws�SDYDUXU�Ws�VMHOOs�JM\NLPH�PEL�YOHUsQ�LGHR�DUWLVWLNH�Ws�YHSUsV�

OHWUDUH�
x W·L�]KYLOORMs�DIWsVLWs�SVLNLNH�Ws�Q[sQsVYH��Qs�UDGKs�Ws�SDUs��DIWsVLWs�LQWHOHNWXDOH�GKH�HPRFLRQDOH�

SsU�SsUMHWLPLQ��QMRKMHQ�GKH�LQWHUSUHWLPLQ�H�YOHUDYH�HVWHWLNH�Ws�YHSUsV�OHWUDUH�
x Ws�QGLNRMs�Qs�NXOWLYLPLQ�H�VKLMHV�HVWHWLNH�Ws�Q[sQsVYH�
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x WD�]JMHURMs�NUHDWLYLWHWLQ�GKH�LPDJMLQDWsQ�
x WD�SDVXURMs�IMDORULQ�
x W·L�QMRIWRMs�Q[sQsVLW�PH�YHSUDW�DUWLVWLNH�GKH NXOWXURUH�Ts�NDQs�YOHUD�Ws�SsUKHUVKPH�
x W·L�DIWsVRMs�Q[sQsVLW�Ts�W·X�TDVHQ�YHSUDYH�DUWLVWLNH�PH�SsUMHWLP��KXOXPWLP�NULWLN�
x W·L� DIWsVRMs� Q[sQsVLW� SsU� SsUGRULP� Ws� SDYDUXU� Ws� EXULPHYH� Ws� QGU\VKPH� Ws� QMRKXULYH� GKH� Ws�

YHWHGXNLPLW��
x WD�SsUPLUsVRMs�NXOWXUsQ�H�Ws�VKSUHKXULW�PH�JRMs�GKH�PH�VKNULP�
x Ws�QGLNRMs�Qs�]KYLOOLPL�H�DNWLYLWHWLW�PHQGRUH�GKH�DIWsVLYH�Ws�SXQsV�
x Ws�QGLNRMs�Qs�]KYLOOLPLQ�H�YOHUDYH�HVWHWLNH��HWLNH��JMXKsVRUH�VWLOLVWLNH�
x WD�EHJDWRMQs�ERWsQ�H�W\UH�HPRFLRQDOH��Ws�PHQGXDULW�DQDOLWLN�NULWLN�
x Ws�]KYLOORKHW�SULUMD��QGMHQMD�GKH�NXUHVKWMD�H�Q[sQsVYH�SsU�VLPEROLNsQ�H�VKSUHKMHYH�SRHWLNH�GKH�

W·X�GKsQs�Ps�VKXPs�GRPHWKsQLH�VKSUHKMHYH�GKH�IRWRJUDILYH�DUWLVWLNH�
x W·L� QMRKLQ� YOHUDW� DUWLVWLNH� Ws� OHWsUVLVs� VKTLSH� GKH� YsVKWULPLQ� H� VDM� VL� SMHVs� Ws� NXOWXUsV�

NRPEsWDUH�
x W·L DIWsVRMs�Q[sQsVLW�SsU�SsUGRULPLQ�H�PMHWHYH�JMXKsVRUH�VL�Qs�ELVHGs�DVKWX�HGKH�Qs�JMXKsQ�H�

VKNUXDU�GKH�OLJMsULPLQ�OLEURU�
x Ws� QGLNRMs� Qs� QMRKMHQ� H� VSHFLILNDYH� Ws� SsUGRULPLW� Ws� JMXKsV� Vs� WHNVWHYH� �Qs� VKNHQFs��

SXEOLFLVWLNs�� DGPLQLVWUDWs� GKH� Ws� YHSUDYH� OHWUDUH Qs� YHoDQWL�� NX� JMXKD� NU\HQ� IXQNVLRQLQ� H�
HOHPHQWLW�DUWLVWLN��Ws�PLUsILOOWs�

x Ws�QGLNRMs�Qs�]KYLOOLPLQ�H�DIWsVLYH��Ws�VKNDWKWsVLYH�GKH�Ws�VKSUHKLYH�SsU�OH[LP�GKH�VKIU\Ws]LP�
SHUPDQHQW�Ws�OHWsUVLVs�VL�XVKTLP�Ws�PHQGMHV�GKH�Ws�VKSLUWLW�Ws�QMHULXW�

1JD� H� JMLWKs� NMR� Ts� WKDPs�Ps� ODUW�� YLMPs�Qs� SsUIXQGLP� VH� OHNW\UD� GXKHW� NXSWXDU� GKH� SsUGRUXU� VL�
SsUPEDMWMH��PsQ\Us��PMHW��IRUPs��DNWLYLWHW�GKH�NXVKW�SsU�QJULWMHQ�H�NXOWXUsV�Vs�OH[LPLW�WH�Q[sQsVLW��Qs�
NXVKWH�GKH�UUHWKDQD�NRQNUHWH�SHGDJRJMLNH��Qs�VKNROOs�GKH�TsOOLPLVKW�Ws YD]KGXDU��Qs�NXVKWH�HGKH�Qs�
UUHWKDQD�IDPLOMDUH��
3UD��Ws�OH[XDULW�sVKWs�QMsUL�SUHM�DNWLYLWHWHYH�Ps�Ws�UsQGsVLVKPH�Ws�QMHULXW�EDVKNsNRKRU��VHSVH�SsUPHV�
OH[LPLW�DL�QMRIWRKHW�PH�LGH�Ws�UHMD��DUVLPRKHW�GKH�]EDYLWHW�QMsNRKsVLVKW��PLUsSR�SDV�JMLWKs�NsWLM�EXPL�
Ws�PDGK�HOHNWURQLN��SDV�JMLWKs�NsVDM�Ts�NDQs�VKSLNXU�UUMHWHW�VRFLDOH�sVKWs�YsVKWLUs�Ws�NsUNRKHW�UHDOL]LPL�
Qs�PDVs�Ws�PDGKH�L�NsWLM�SURFHVL��SRU�PEHWHPL�PH�VKSUHVsQ�VH�OLEUL�sVKWs�EXULP�L�YHWsP�L�IRUPLPLW�
LQWHOHNWXDO�Ws�oGR�LQGLYLGL�GKH�PMHW�L�SD]sYHQGsVXHVKsP�QMRKXULVK�
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%UDGD��5L]D��������0HWRGLND�H�JMXKsV�VKTLSH�SsU�VKNROOsQ�ILOORUH��ERWLPL�,,,�L�SORWsVXDU��´'XNDJMLQLµ�
'LEUD�=HTLUL�� )DUNHWD�� ������)XQNVLRQHW� H� OHNW\UsV� VKNROORUH� Qs� VKNROODW� H�PHVPH� Ws 0DTHGRQLVs�� �SXQLP�
PDJMLVWUDWXUH�Qs�GRUsVKNULP���6KNXS�
*MRNXWDM��0LPR]D��������'LGDNWLND�H�JMXKsV�VKTLSH��6KEOX��7LUDQs�
3HSD��9MROOFD��������/HWsUVL�Qs�VKNROOs��7LUDQs�
5H[KHSL��1XKL��������/HWsUVLD�VKTLSH�Qs�WHNVWHW�VKNROORUH�Ws�.RVRYsV�������������/RJRV��3ULVKWLQs�

�� �� ����� �,�,9 �� �
´ µ�� �


