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$QJLH�5DPtUH]�3HGUR]D
DUDPLUH]SHGUR]D#FRUUHR�XQLFRUGRED�HGX�FR

$GiQ�$OEHUWR�*yPH]
DDJRPH]#FRUUHR�XQLFRUGRED�HGX�FR

0DQXHO�)HUQDQGR�&DUR
PDQXHOFDUR#FRUUHR�XQLFRUGRED�HGX�FR�

5(680(1

(VWH�DUWtFXOR�WLHQH�FRPR�ILQDOLGDG�OD�GHVFULSFLyQ�GH�
02'(6(&� 722/� �SURWRWLSR� JHQHUDGRU� GH�
LQIRUPHV��� FUHDGD� FRQ� HO� SULQFLSDO� REMHWLYR� GH�
GLQDPL]DU� HO� SURFHVR� GH� GLOLJHQFLDPLHQWR� GH�
IRUPDWRV� TXH� UHTXLHUH� OD� PHWRGRORJtD� EDVDGD� HQ�
FRPSHWHQFLDV�02'(6(&�DO�PRPHQWR�GH�VHJXLUOD��
/D�PHWRGRORJtD�TXH�VH�WUDEDMy�HQ�HVWD�LQYHVWLJDFLyQ�
IXH�GH�WLSR�DSOLFDGD�FRQ�XQ�HQIRTXH�GHVFULSWLYR��(V�
GHFLU�� TXH� GHVGH� XQD� SHUVSHFWLYD� GHVFULSWLYD� VH�
HVSHFLILFy�OD�DSUHFLDFLyQ�GH�XQD�SREODFLyQ��HQ�HVWH�
FDVR� GH� ORV� HVWXGLDQWHV� GH� 'LVHxR� GH� 6RIWZDUH�
(GXFDWLYR� TXH� FXUVDQ� ��� 6HPHVWUH� GH� OD�
/LFHQFLDWXUD� HQ� ,QIRUPiWLFD� \� 0HGLRV�
$XGLRYLVXDOHV� GH� OD� 8QLYHUVLGDG� GH� &yUGRED��
UHVSHFWR�D�OD�XVDELOLGDG�GH�OD�KHUUDPLHQWD��'HVSXpV�
GH�DSOLFDU�XQD�SUXHED�SLORWR�FRQ�ORV�HVWXGLDQWHV��VH�
HQFRQWUy� TXH� 02'(6(& 722/� D\XGD� D�
DXWRPDWL]DU�OD�FUHDFLyQ�GH�GRFXPHQWRV�\�GLQDPL]DU�
HO� SURFHVR� GH� VHJXLPLHQWR� GH� OD� PHWRGRORJtD�
02'(6(&�

3DODEUDV�FODYH��6RIWZDUH�(GXFDWLYR��0HWRGRORJtD��
6HJXLPLHQWR��3HGDJRJtD��'RFXPHQWDFLyQ�

$%675$&7
7KH� SXUSRVH� RI� WKLV� DUWLFOH� LV� WR� GHVFULEH� WKH�
02'(6(&� 722/� �SURWRW\SH� UHSRUW� JHQHUDWRU���
FUHDWHG�ZLWK�WKH�PDLQ�REMHFWLYH�RI�VWUHDPOLQLQJ�WKH�
SURFHVV�RI�GLOLJHQFH�RI�WKH�IRUPDWV�UHTXLUHG�E\�WKH�
PHWKRGRORJ\� EDVHG� RQ� WKH� FRPSHWHQFHV� RI�
02'(6(&�ZKHQ� IROORZLQJ� LW�� 7KH�PHWKRGRORJ\�
XVHG�LQ�WKLV�UHVHDUFK�ZDV�DSSOLHG�ZLWK�D�GHVFULSWLYH�
DSSURDFK�� 7KDW� LV�� IURP� D� GHVFULSWLYH� SHUVSHFWLYH�
VSHFLILHV� WKH� DSSUHFLDWLRQ� RI� D� SRSXODWLRQ�� LQ� WKLV�
FDVH� RI� VWXGHQWV� RI� (GXFDWLRQDO� 6RIWZDUH� 'HVLJQ�
WKDW� VWXG\� WKH� �WK� 6HPHVWHU� RI� WKH� 'HJUHH� LQ�
&RPSXWHU� 6FLHQFH� DQG�$XGLRYLVXDO�0HGLD� RI� WKH�
8QLYHUVLW\� RI� &RUGRED�� UHJDUGLQJ� WKH� XVDELOLW\� RI�
WKH�7RRO�$IWHU�$SSO\LQJ�D�SLORW�WHVW�RI�WKH�VWXGHQWV��

LW� ZDV� IRXQG� WKDW� 02'(6(&� 722/� KHOSV� WR�
DXWRPDWH�WKH�FUHDWLRQ�RI�GRFXPHQWV�DQG�VWUHDPOLQH�
WKH� SURFHVV� RI� PRQLWRULQJ� WKH� 02'(6(&�
PHWKRGRORJ\�

.H\� ZRUGV�� (GXFDWLRQDO� 6RIWZDUH�� 0HWKRGRORJ\��
0RQLWRULQJ��3HGDJRJ\��'RFXPHQWDWLRQ�

,���,1752'8&&,Ï1
8Q� JHQHUDGRU� GH� GRFXPHQWRV� WLHQH� FRPR� ILQ�
SULQFLSDO� SURGXFLU�XQD�GRFXPHQWDFLyQ�SURIHVLRQDO�
RULHQWDGD� DO� XVXDULR� ILQDO WHQLHQGR HQ� FXHQWD� OD�
H[SHULHQFLD� SURIHVLRQDO� GHO� OHFWRU�� /DV�
WUDQVIRUPDFLRQHV� FRQYLHUWHQ� OD� LQIRUPDFLyQ�
H[SUHVDGD�HQ�HO� IRUPDOLVPR�80/�HQ� LQIRUPDFLyQ�
WH[WXDO� IiFLO� GH� OHHU� �&DQDOV�� &DVVDLQJ�� -DPPHV��
3RPLqV��	�5REOHW���������
(O�JHQHUDGRU�GH�GRFXPHQWRV�WDPELpQ�SXHGH�UHFLELU�
HQWUDGD� GH� XVXDULR� D� WUDYpV� GH� XQD� LQWHUID]� GH�
XVXDULR�SDUD�GHILQLU�\���R�LGHQWLILFDU�FRQWHQLGRV�GHO�
FRQMXQWR� GH� GDWRV�� 3RU� HMHPSOR�� D� WUDYpV� GH� OD�
LQWHUID] GH� XVXDULR�� XQ� XVXDULR� SXHGH� LQWHUDFWXDU�
FRQ�HO�JHQHUDGRU�GH�GRFXPHQWRV�\�KDFHU�TXH� pVWH�
OHD�XQ�GRFXPHQWR�R�SDUWHV�GH�XQ�GRFXPHQWR��
02'(6(&� HV� XQD� PHWRGRORJtD� GH� GLVHxR� GH�
VRIWZDUH� HGXFDWLYR� EDVDGD� HQ� FRPSHWHQFLDV� TXH�
GHVDUUROOD�DSOLFDFLRQHV�PHGLDQWH�OD�FRPELQDFLyQ�GH�
OD� SHGDJRJtD�� OD� GLGiFWLFD�� FRPSRQHQWHV�
PXOWLPHGLDOHV�\� OD� LQJHQLHUtD�GH�VRIWZDUH &DUR�	�
7RVFDQR� �������� 6LQ� HPEDUJR�� DO� DSOLFDU� XQD�
HQFXHVWD� D� ORV� HVWXGLDQWHV� GHO� FXUVR� 'LVHxR� GH�
6RIWZDUH� GH� OD� /LFHQFLDWXUD� HQ� ,QIRUPiWLFD� \�
0HGLRV�$XGLRYLVXDOHV�VH�HYLGHQFLy�TXH�D�SHVDU�GH�
TXH� ORV� HVWXGLDQWHV� FRQVLGHUDQ� TXH� 02'(6(&�
FXPSOH� FRQ� WRGRV� ORV� UHTXLVLWRV� SDUD� GHVDUUROODU�
VRIWZDUH�GH�FDOLGDG�XQ�������GH�HOORV�DILUPD�TXH�HO�
SURFHVR�GH�GRFXPHQWDFLyQ�HV�GLItFLO�GHELGR�DO�QLYHO�
GH�GLILFXOWDG�GH�GLOLJHQFLDPLHQWR�GH�ORV�IRUPDWRV��$�
FDXVD� GH� HVWR�� VH� SURSRQH� HO� GHVDUUROOR� GH� XQD�
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KHUUDPLHQWD� TXH� DXWRPDWLFH� OD� FUHDFLyQ� GH�
IRUPDWRV�� GLQDPL]DQGR� HO� VHJXLPLHQWR� GH� OD�
PHWRGRORJtD�
$�QLYHO�LQWHUQDFLRQDO�02'(6(&�KD�VLGR�DFRJLGD�
GH�IRUPD�H[SRQHQFLDO�SRU�OD�FRPXQLGDG�FLHQWtILFD��
D� FDXVD� GH� OD� IOH[LELOLGDG� \� DGDSWDELOLGDG� TXH�
SURSRQH�� $OJXQRV� GH� ORV� SUR\HFWRV� TXH� XWLOL]DQ�
FRPR� UHIHUHQWH� OD� PHWRGRORJtD� 02'(6(&� VRQ��
³(VTXHPDV�SUHFRQFHSWXDOHV�HMHFXWDEOHV´��=DSDWD�	�
/RQGRxR�� ������� $UFKLWHFWXUDO� PRGHOLQJ� RI�
PHWDPHPRU\� MXGJPHQW� LQ� FDVH�EDVHG� UHDVRQLQJ�
V\VWHPV� �&DUR�� -LPHQH]� 	� 3DWHUQLQD�� �������
6('/2�� VRIWZDUH� HQJLQHHULQJ� IRU� GHYHORSLQJ�
OHDUQLQJ� REMHFWV� �0�� &�� 	� %RWHUR�� �������
,QWHJUDFLyQ� PHWRGROyJLFD� SDUD� HO� GHVDUUROOR� GH�
UHFXUVRV� HGXFDWLYRV� LQIRUPiWLFRV� SDUD� DSR\DU� OD�
HQVHxDQ]D�GHO�1$6$�<8:(���&XULHX[��9LOOHJDV��
	� 9HJD�� ����� 0HGLDFLyQ� WHFQROyJLFD� FRPR�
KHUUDPLHQWD�GH�DSUHQGL]DMH�GH�OD�OHFWXUD�\�HVFULWXUD�
�&DUR���������
7HQLHQGR� HQ� FXHQWD� OR� DQWHULRU�� VH� UHDOL]y� XQ�
DQiOLVLV� HQWUH� HVWXGLDQWHV� /LFHQFLDWXUD� HQ�
,QIRUPiWLFD� \� ORV� PLHPEURV� GHO� JUXSR� GH�
LQYHVWLJDFLyQ�LQIRUPiWLFD�\�FRPSXWDFLyQ�FRJQLWLYD�
VH�REWXYR�LQIRUPDFLyQ�DSOLFDQGR�XQD�HQFXHVWD�HQ�OD�
FXDO� VH� EXVFy� WRPDU� HQ� FXHQWD� ODV� RSLQLRQHV� GH�
TXLHQHV�XVDQ�OD�PHWRGRORJtD��FRQ�XQD�PXHVWUD�GH����
HVWXGLDQWHV�GHO�FXUVR�'LVHxR�GH�6RIWZDUH��
(Q�GLFKD�HQFXHVWD�VH�HQFRQWUy�TXH HO �����GH�ORV�
HQFXHVWDGRV DILUPDQ� TXH�02'(6(&�FXPSOH� FRQ�
ORV�UHTXLVLWRV�SDUD�GLVHxDU�XQ�VRIWZDUH�HGXFDWLYR�GH�
FDOLGDG� WHQLHQGR� XQ� SURFHVR� GH� VHJXLPLHQWR� iJLO��
VLQ� HPEDUJR� HO� ������ DILUPD� TXH� HO� SURFHVR� GH�
GRFXPHQWDFLyQ� HV� GLItFLO� GHELGR� DO� QLYHO� GH�
GLILFXOWDG� GH� GLOLJHQFLDPLHQWR� GH� ORV� IRUPDWRV��$�
FDXVD� GH� HVWR�� VH� SURSRQH� HO� GHVDUUROOR� GH� XQD�
KHUUDPLHQWD� TXH� DXWRPDWLFH� OD� FUHDFLyQ� GH�
IRUPDWRV�� GLQDPL]DQGR� HO� VHJXLPLHQWR� GH� OD�
PHWRGRORJtD��
(VWH�DUWLFXOR�SUHVHQWD�HQ�OD�VHFFLyQ�,,�OD�GHVFULSFLyQ�
GH�OD�KHUUDPLHQWD��HQ�OD�VHFFLyQ�,,,�ODV�FRQFOXVLRQHV�
\�ILQDOPHQWH�HQ�OD�VHFFLyQ�,9�OD�ELEOLRJUDItD�

,,���'(6&5,3&,Ï1�02'(6(&�722/

3DUD�OD�FRQVWUXFFLyQ�GH�OD�KHUUDPLHQWD�VH�XWLOL]DURQ�
ODV�VLJXLHQWHV�WHFQRORJtDV��

x �ĂƐĞ�ĚĞ�ĚĂƚŽƐ�ƌĞůĂĐŝŽŶĂů�ĞŶ�DǇƐƋů
x /HQJXDMH�3+3
x +70/
x %RRVWUDS
x 5)&�

:HOOLQJ�	�7KRPVRQ�������� DILUPDQ�TXH�³3+3�HV�
XQ�OHQJXDMH�GH�VHFXHQFLD�GH�FRPDQGRV�GH�VHUYLGRU�
GLVHxDGR� HVSHFtILFDPHQWH� SDUD� OD� :HE�� PLHQWUDV�
TXH� 0\64/� FRQVWLWX\H� HO� PHMRU� VLVWHPD� SDUD� OD�
DGPLQLVWUDFLyQ� GH� EDVHV� GH� GDWRV� UHODFLRQDOHV� GH�
PRGR�UiSLGR�\�VyOLGR´�� OR�TXH�TXLHUH�GHFLU�TXH�DO�
FRPELQDUODV� HQWUH� VL� VH� SXHGHQ� FUHDU� DSOLFDFLRQHV�
ZHE�PX\�YHUViWLOHV�\�GLQiPLFDV��

5HTXHULPLHQWRV�IXQFLRQDOHV�

$� FRQWLQXDFLyQ� VH� GHVFULEHQ� ORV� UHTXHULPLHQWRV�
IXQFLRQDOHV�GHO�VLVWHPD�
9 Zϭ͗��ů�ƵƐƵĂƌŝŽ�ĚĞďĞ�ĞƐƚĂƌ�ĐŽŶĞĐƚĂĚŽ�Ă�

ŝŶƚĞƌŶĞƚ�
9 5���/D�KHUUDPLHQWD�VH�GHEH�HQOD]DU�FRQ�OD�

EDVH�GH�GDWRV
9 5���(O�XVXDULR�GHEH�LQLFLDU�VHVLyQ
9 5���(O�VLVWHPD�SURFHVDUi�ORV�GDWRV�D�WUDYpV�

GH�FRQVXOWDV�6TO�SDUD�YHULILFDU�VL�HO�XVXDULR�
H[LVWH��

9 5���6L�HO�XVXDULR�QR�H[LVWH��HO�VLVWHPD�GHEH�
PRVWUDU�XQ�PHQVDMH�GH�HUURU�HQ�HO�TXH�DYLVD�
DO�XVXDULR�TXH�QR�SXHGH�DFFHGHU�VLQ�
KDEHUVH�UHJLVWUDGR�DQWLFLSDGDPHQWH��

9 5���6L�HO�XVXDULR�H[LVWH��HO�VLVWHPD�GHEH�
DFFHGHU�GH�IRUPD�H[LWRVD�D�OD�FXHQWD�GHO�
XVXDULR�UHJLVWUDGR�

9 5���(O�VLVWHPD�GHEH�WHQHU�XQD�LQWHUID]�
JUiILFD�DPLJDEOH�H�LQWXLWLYD��RULHQWDGD�D�
IDFLOLWDU�OD�H[SHULHQFLD�GHO�XVXDULR�

9 5���(O�XVXDULR�GHEH�WHQHU�FODUR�HO�SUR\HFWR�
TXH�YD�D�GHVDUUROODU�

9 5���(O�VLVWHPD�SHUPLWLUi�TXH�HO�XVXDULR�
FUHH�SUR\HFWRV�\�SXHGD�HGLWDUORV�HQ�
FXDOTXLHU�PRPHQWR�
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9 5����(O�VLVWHPD�GHEH�SHUPLWLU�TXH�HO�
XVXDULR�HOLPLQH�SUR\HFWRV�\�D�VX�YH]�ORV�
UHFXSHUH�DFFHGLHQGR�D�OD�SDSHOHUD�

9 5����(O�VLVWHPD�GHEH�SHUPLWLU�TXH�ORV�
XVXDULRV�FRPSDUWDQ�SUR\HFWRV�HQWUH�Vt�

9 5����(/�VLVWHPD�GHEH�SHUPLWLU�TXH�ORV�
XVXDULRV�FRPSDUWDQ�VXV�SUR\HFWRV�DO�
S~EOLFR�

3URGXFWR�ILQDO

/ŶŝĐŝŽ

(VWD� HV� OD� YHQWDQD� GH� LQLFLR� GH� OD� KHUUDPLHQWD��
SRGHPRV�YHU�ORV�SUR\HFWRV�S~EOLFRV��\�ODV�RSFLRQHV��
GH�UHJLVWUR��

ΗEŽƐŽƚƌŽƐΗ

$O� KDFHU� FOLF� HQ� HO� ERWyQ� ³QRVRWURV´� DSDUHFH� OD�
PHWRGRORJtD� 02'(6(&� SDUD� TXH� ORV� XVXDULRV�
SXHGDQ�FRQRFHUOD�\�JXLDUVH�

ΗZĞŐŝƐƚƌĂƌŵĞΗ

$O�KDFHU�FOLF�HQ�HO�ERWyQ�³UHJLVWUDUPH´�DSDUHFH�HO�
IRUPXODULR�GH�UHJLVWUR�GRQGH�HO�XVXDULR�LQVHUWD�VXV�
GDWRV�

Η�ƌĞĂƌ�ƉƌŽǇĞĐƚŽΗ

8QD� YH]� HO� XVXDULR� VH� UHJLVWUD� \� DFFHGH� D� OD�
KHUUDPLHQWD� SXHGH� FUHDU� XQ� QXHYR� SUR\HFWR��
GiQGROH�XQ�QRPEUH�TXH�VROR�SRGUi�VHU�YLVWR�SRU�HO
PLVPR� \� ORV� XVXDULRV� FRQ� ORV� TXH� FRPSDUWD� VX�
SUR\HFWR�

͞ŽƉĐŝŽŶĞƐ�ĚĞů�ƉƌŽǇĞĐƚŽ͟

$O�FUHDU�HO�SUR\HFWR��HO�XVXDULR�WLHQH�ODV�RSFLRQHV�
GH� (GLWDU�� (OLPLQDU� 'HVFDUJDU�� &RPSDUWLU� \�
+DELOLWDU�DFFHVR�S~EOLFR�D�VX�SUR\HFWR�
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Η�ĚŝƚĂƌΗ

$O� KDFHU� FOLF� VREUH� HO� ERWyQ� ³HGLWDU´� HO� XVXDULR�
SXHGH�HPSH]DU�D�LQJUHVDU�LQIRUPDFLyQ�HQ�ODV�WDEODV�

͟�ŝŶŐƌĞƐŽ�ĚĞ�ĚĂƚŽƐ͟

$O� KDFHU� FOLF� VREUH� HO� ERWyQ� ³HGLWDU´� HO� XVXDULR�
SXHGH�HPSH]DU�D�LQJUHVDU�LQIRUPDFLyQ�HQ�ODV�WDEODV�

͞ŚĂďŝůŝƚĂƌ�ĂĐĐĞƐŽ�ƉƷďůŝĐŽ͟

6L�HO�XVXDULR�KDELOLWD�DFFHVR�S~EOLFR�D�VX�SUR\HFWR��
HVWH�DXWRPiWLFDPHQWH�SXHGH�VHU�YLVWR�HQ�IRUPD�GH�
3')�SRU� FXDOTXLHU�XVXDULR�� UHJLVWUDGR�R�DQyQLPR��
VLQ�HPEDUJR�QLQJXQR�GH�ORV�XVXDULRV�SRGUi�HGLWDU�HO�
SUR\HFWR��

ΗWĂƉĞůĞƌĂΗ

6L�HO�XVXDULR�GHFLGH�HOLPLQDU�VX�SUR\HFWR�R�DOJXQD�
GH�ODV�WDEODV�GLQiPLFDV�GH�HVWH�\�OXHJR�GH�KDEHUOR�
KHFKR�VH�DUUHSLHQWH��SXHGH�DFFHGHU�D�OD�SDSHOHUD�\�
UHFXSHUDU�VX�SUR\HFWR�KDFLHQGR�FOLF�HQ�
³5HVWDXUDU´�

͞WĂŶƚĂůůĂǌŽ�/ŶĨŽƌŵĞ�W�&͟

$Vt�VH�YH�HO�SUR\HFWR�JHQHUDGR�FRPR�3')��VH�
SXHGH�YHU�VLQ�QHFHVLGDG�GH�GHVFDUJDU�\�HO�XVXDULR�
SXHGH�UHJUHVDU�D�HGLWDU�FXDQGR�OR�GHVHH�

,,,���&21&/86,21(6
/RV� HVWXGLDQWHV� DILUPDQ� TXH� QR� FUHHQ� QHFHVDULR�
WHQHU�FRQRFLPLHQWRV�SUHYLRV�QL D\XGD�WpFQLFD�SDUD�
GHVDUUROODU�ODV�DFWLYLGDGHV�TXH�VH�HQFXHQWUDQ�HQ�OD�
KHUUDPLHQWD�� OR� TXH� TXLHUH� GHFLU� TXH�02'(6(&�
7RRO� SRVHH� XQD� LQWHUID]� HQWHQGLEOH� HQ� OD� TXH� ORV�
XVXDULRV� SXHGHQ� GHVHQYROYHUVH� FRQ� IDFLOLGDG�� /D�
QDYHJDFLyQ�HV�VLPSOH�\�PDQWLHQH�DO�XVXDULR LQPHUVR�
GH� PRGR� TXH� HVWH� WLHQH� OD� VHQVDFLyQ� GH� TXH�
SHUPDQHFH�HQ�XQ�VROR�OXJDU��DGHPiV��ORV�HVWXGLDQWHV�
SXGLHURQ�HQWHQGHU� ORV� FDPELRV�TXH� VH� HIHFW~DQ�DO�
PRPHQWR� GH� UHDOL]DU� DOJXQD� RSHUDFLyQ�� (VWR� VH�
SXGR�FRQILUPDU�FXDQGR�ORV�PLVPRV�DILUPDURQ�TXH�
YROYHUtDQ�D�XVDU�02'(6(&�7RRO�\D�TXH�OD�LQWHUID]�
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HV�VLPSOH��PLQLPDOLVWD��HQ�JHQHUDO�HV�LQWXLWLYD��\�ODV�
IXQFLRQHV�TXH�VH�HMHFXWDQ�VRQ�FODUDV�
7DPELpQ�VH�SXGR�FRQFOXLU��TXH�OD�LPSOHPHQWDFLyQ�
GH� ORV� JHQHUDGRUHV� GH� GRFXPHQWRV� SXHGH�
FRQYHUWLUVH� HQ� XQD� DOWHUQDWLYD� GH� GLIXVLyQ� GH� OD�
PHWRGRORJtD�� KDFLpQGROD� PiV� OODPDWLYD� SDUD� ORV�
XVXDULRV�\�SHUPLWLpQGROHV�VX�DFFHVR�GHVGH�FXDOTXLHU�
OXJDU�GHO�PXQGR�JUDFLDV�DO�&ORXG�&RPSXWLQJ�

,9��5()(5(1&,$6

&DQDOV��$���&DVVDLQJ��<���-DPPHV��$���3RPLHV��/���
	�5REOHW��(����������+RZ�<RX�FRXOG�8VH�
1(3781(�LQ�WKH�0RGHOOLQJ�3URFHVV� -RXUQDO�
RI�2EMHFW�7HFKQRORJ\� ������������
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