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$FWLYLGDGHV�FRPSXWDFLRQDOHV�EDVDGDV�HQ�OD '*

6LJXLHQGR�ORV�DSDUWDGRV�GH�OD�GHVFRPSRVLFLyQ�JHQpWLFD�GHO�FRQFHSWR��
VH� H[SRQH D� FRQWLQXDFLyQ� HO� GLVHxR� GH� DFWLYLGDGHV� GH� LQVWUXFFLyQ�
PHGLGDV�SRU�HO�VRIWZDUH�0$7/$%�� ODV�FXDOHV WLHQHQ�FRPR�SURSyVLWR�
VLPXODU� OD� FRQVWUXFFLyQ� GH� ODV� HVWUXFWXUDV� PHQWDOHV� GH DFFLRQHV��
SURFHVRV��REMHWRV�\�HVTXHPDV D�WUDYpV�GH�PHFDQLVPRV�SDUD�LQWHULRUL]DU�
DFFLRQHV��FRRUGLQDU�R�LQYHUWLU�SURFHVRV��HQFDSVXODU�SURFHVRV�HQ�REMHWRV�
R�GHVHQFDSVXODU�REMHWRV�HQ�SURFHVRV�\�WHPDWL]DU�HVTXHPDV�

/DV� LQVWUXFFLRQHV� \� SURJUDPDV� VH� GLVHxDURQ�� SUREDURQ��
HMHFXWDURQ�\�GHSXUDURQ�HQ�ODV�VDODV�GH�LQIRUPiWLFD�GH�OD�8QLYHUVLGDG�
FRQ� HO� JUXSR� GH� HVWXGLDQWHV� TXH� SDUWLFLSDURQ� HQ� OD� LQYHVWLJDFLyQ��
TXLHQHV� SUHYLDPHQWH� KDEtDQ� DVLVWLGR� D� ODV� FODVHV� PDJLVWUDOHV��
UHDOL]DQGR�WDUHDV��WDOOHUHV� \�HVWDEDQ�IDPLOLDUL]DGRV�FRQ�OD�VLQWD[LV�GHO�
VRIWZDUH�� 3DUD� OD�SUHVHQWDFLyQ�GH� HVWDV� DFWLYLGDGHV�GH� LQVWUXFFLyQ� VH�
DGRSWy�OD�QXPHUDFLyQ�HVWDEOHFLGD�HQ�OD�'*�GHO�FDStWXOR�DQWHULRU�

(O�VRIWZDUH XWLOL]DGR�WLHQH�ODV�VLJXLHQWHV�FDUDFWHUtVWLFDV͗
�������������������������������������������������������������
0$7/$% 9HUVLRQ�������������5����E�
0$7/$% /LFHQVH�1XPEHU��������
2SHUDWLQJ�6\VWHP��0LFURVRIW�:LQGRZV���9HUVLRQ�����%XLOG������
-DYD�9HUVLRQ��-DYD������B���E���ZLWK�2UDFOH�&RUSRUDWLRQ�-DYD
+RW6SRW�70�����%LW�6HUYHU�90�PL[HG�PRGH
�������������������������������������������������������������
0$7/$% 9HUVLRQ�������������5����E�
6LPXOLQN 9HUVLRQ�������������5����E�
&RQWURO�6\VWHP�7RROER[������������9HUVLRQ�������������5����E�
'DWD�$FTXLVLWLRQ�7RROER[����������9HUVLRQ�������������5����E�
)L[HG�3RLQW�'HVLJQHU��������������9HUVLRQ�������������5����E�
3DUWLDO�'LIIHUHQWLDO�(TXDWLRQ�7RROER[�9HUVLRQ���� �5����E�
6LPXOLQN &RQWURO�'HVLJQ�����������9HUVLRQ�������������5����E�
6WDWLVWLFV�7RROER[� 9HUVLRQ�������������5����E�
6\PEROLF 0DWK�7RROER[�������������9HUVLRQ�������������5����E�
������������������������������������������������������������
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$� &RQVWUXFFLRQHV�SUHYLDV

�� (O�REMHWR�PDWHPiWLFR�IXQFLyQ�UHDO�GH�YDULDEOH�UHDO�

0$7/$% SURSRUFLRQD� GLIHUHQWHV� IRUPDV� SDUD� GHILQLU� \� HYDOXDU� ODV�
IXQFLRQHV�� HQWUH� HOODV�� XQD� GHVGH� OD� YHQWDQD� GH� FRPDQGRV�� TXH� VH�
FDUDFWHUL]D�SRU�HO�SURPSW�൐൐��GLVSRQLEOH�PLHQWUDV�VH�WUDEDMD�HQ�XQD�
VHVLyQ��\�RWUD FUHDUOD FRPR XQ SURJUDPD SDUD�XWLOL]DUOD HQ�SRVWHULRUHV
VHVLRQHV�GH�WUDEDMRV�

(Q�ORV�VLJXLHQWHV�DSDUWDGRV�VH�H[SOLFD�FDGD�XQD�GH�HVWDV�IRUPDV�\�DO�
IUHQWH� GH� FDGD� LQVWUXFFLyQ� VH� GD� OD� H[SOLFDFLyQ� R� GRFXPHQWDFLyQ�
SUHFHGLGD�GHO�FDUiFWHU�SRUFHQWDMH�

(Q� OD� YHQWDQD� GH� FRPDQGRV� GH� 0$7/$% UHDOL]DU� ODV� VLJXLHQWHV�
DFFLRQHV��FRPR�IRUPDV�GLIHUHQWHV�SDUD�GHILQLU�HO�REMHWR�IXQFLyQ�

D� &RQ�HO�FRPDQGR��KDQGOH��$O�QRPEUH�GDGR�D�OD�IXQFLyQ�VH�OH�DVLJQD�HO�
QRPEUH�GH�OD�YDULDEOH�R�YDULDEOHV�SUHFHGLGRV�GHO�VLJQR�̷ \�OXHJR�OD�
H[SUHVLyQ�R�IyUPXOD�DQDOtWLFD��3RU�HMHPSOR��SDUD�GHILQLU�OD�IXQFLyQ�
݂ሺݔሻ ൌ ଶݔ ൅ ݔ͵ ൅ ͷ HQ� OD� YHQWDQD� GH� FRPDQGRV�� \� KDOODU� ݂ሺ͵ሻ�� HO�
FyGLJR�HV�
!!�I #�[��[A���
[������ 'HILQLU OD�IXQFLyQ�
I� �#�[�[A���
[��
!!�I������������������� (YDOXDU OD�IXQFLyQ�HQ�[ ��

DQV� �������������� 5HVSXHVWD�JHQHUDGD�SRU�0$7/$%�

E� &RQ�HO�FRPDQGR�LQOLQH��$O�QRPEUH�GH�OD�IXQFLyQ�VH�OH�DVLJQD�FRQ�HO�
FRPDQGR� LQOLQH \� HQWUH� SDUpQWHVLV� \� DSyVWURIRV� OD� H[SUHVLyQ�
DOJHEUDLFD� TXH� GHILQH� OD� IXQFLyQ� \� HO� QRPEUH� GH� OD� YDULDEOH�
LQGHSHQGLHQWH��3RU�HMHPSOR� SDUD�GHILQLU�OD�IXQFLyQ�DQWHULRU�
!!�I LQOLQH�
[A���
[��
�
[
�� 'HILQLU OD�IXQFLyQ�
!!�I���
DQV� 

��

F� (Q�IRUPD�VLPEyOLFD��'HILQLU�HO�QRPEUH�GH�OD�YDULDEOH�FRPR�VLPEyOLFD��
DVLJQDU� DO� QRPEUH� GH� OD� IXQFLyQ� OD� H[SUHVLyQ� DOJHEUDLFD� TXH� OD�
GHILQH�\�OXHJR�XWLOL]DU�HO�FRPDQGR�VXEV SDUD�KDOODU�HO�YDORU�GH�݂ HQ�
HO�YDORU�GHVHDGR��3DUD�HO�HMHPSOR�DQWHULRU�VH�GHEH�GLJLWDU�
!!�V\PV�[�������� 'HILQLU D�[�FRPR�YDULDEOH�VLPEyOLFD�
!!�I [A���
[����� 'HILQLU OD�IXQFLyQ�
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!!�VXEV�I�������� (YDOXDU OD�IXQFLyQ�HQ�[ ��
DQV� 

��

G� &RPR� XQ� PyGXOR�� VFULSW� &RQ� OD� SDODEUD� UHVHUYDGD� IXQFWLRQ�� VH�
GHILQHQ� IXQFLRQHV� \� TXHGDQ�GLVSRQLEOHV� SDUD� XWLOL]DUODV� HQ� RWURV�
PyGXORV�DO�JUDEDUOD�FRPR�XQ�DUFKLYR�GH�0$7/$%��3DUD�HO�FDVR�GHO�
HMHPSOR� JXDUGDU�HO�VLJXLHQWH�FyGLJR�GLJLWDGR�HQ�HO�SURFHVDGRU�GH�
WH[WR�GH�0$7/$% FRQ�HO QRPEUH� I�P
IXQFWLRQ�\ I�[��
� I�HV�HO�QRPEUH�GH�OD�IXQFLyQ
� \�HV�OD�YDULDEOH�GH�VDOLGD�
� [��HV�OD�YDULDEOH�LQGHSHQGLHQWH R�DUJXPHQWR�

\ [A���
[�������� $VLJQDU OD�IXQFLyQ�
!!�I������������ � (YDOXDU�I�HQ�[ ��
DQV� 

��

�� (O�REMHWR�PDWHPiWLFR�IXQFLyQ�YHFWRULDO�GH�YDULDEOH�UHDO�)95�

3DUD�FRQVWUXLU�HVWH�REMHWR�PHQWDO�VH�GLVHxDURQ�ODV�VLJXLHQWHV�DFFLRQHV�

D� 3DUD� GHILQLU� OD� IXQFLyQ� SDUWLFXODU�� ݂ǣԹ ՜ Թଷǡ ݐ հ ݂ሺݐሻ ൌ

ሺ��� ݐ ǡ ��� ǡݐ ��ሻݐ \� UHSUHVHQWDUOD� HQ� IRUPD� JUiILFD� UHDOL]DU� ODV�
VLJXLHQWHV�DFFLRQHV��GLJLWDQGR�OR�VLJXLHQWH��
!!I #�W�>FRV�W��VLQ�W��W@�� 'HILQLU OD�IXQFLyQ�YHFWRULDO�
!!W ��������
SL������ � $VLJQDU HO�GRPLQLR�GH�OD�IXQFLyQ�
!!SORW��FRV�W��VLQ�W��W�
U
�
OLQHZLGWK
����

�JUDILFDU�OD IXQFLyQ
!!JULG�RQ� � ,QFOXLU FXDGUtFXOD�
!![ODEHO�
[
��\ODEHO�
\
��� $VLJQDU HWLTXHWDV�SDUD�HMHV�
!!]ODEHO�
]
��������������
!!WLWOH�
*UiILFD�GH�OD�IXQFLyQ�I�W� >FRV�W��VHQ�W��W@
��

� ,QFOXLU�WtWXOR�GH�OD�JUiILFD�

(O� UHVXOWDGR GH� HVWDV� DFFLRQHV� JHQHUD� OD� JUiILFD� GH� OD� IXQFLyQ�
YHFWRULDO�GH�OD�)LJXUD����

)LJXUD������)XQFLyQ�YHFWRULDOࢌ�ሺ࢚ሻ ൌ ሺܛܗ܋ ࢚ ǡ ܖܑܛ ǡ࢚ �ሻ��)XHQWH࢚�HO�DXWRU
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�� (O�REMHWR�PDWHPiWLFR�FDPSR HVFDODU�&(�

3DUD�FRQVWUXLU�HO�FDPSR�HVFDODU� UHDOL]DU�ODV�VLJXLHQWHV�DFFLRQHV�

D� 3DUD�GHILQLU�\�JUDILFDU�HO�FDPSR�HVFDODU�

݂ǣԹଷ ՜ Թǡ ሺݔǡ ሻݕ հ ݂ሺݔǡ ሻݕ ൌ ݖ ൌ
௬మ

ଽ
െ

௫మ

ଵ଺
െ ͳ�

HVFULELU�HO�VLJXLHQWH�FyGLJR�HQ�0$7/$%�
!!I #�[�\��\�A�����[�A�������� � 'HILQLU�HO�FDPSR�HVFDODU�
!!>[�\@ PHVKJULG���������������������� 5DQJR�D�JUDILFDU�
!!PHVK�[�\�I�[�\�������� � *UDILFDU�OD�IXQFLyQ�
!!JULG�RQ
!![ODEHO�
[
��\ODEHO�
\
��]ODEHO�
] I�[�\�
�
!!WLWOH�
*UiILFD�GH�I�[�\� \A����[A������
�

(O�UHVXOWDGR GH�HVWDV�DFFLRQHV�VH�SXHGH�REVHUYDU�H�LQWHUSUHWDU�HQ�OD�
)LJXUD����

)LJXUD�����&DPSR�HVFDODUࢌ�ሺ࢞ǡ ሻ࢟ ൌ ࢠ ൌ
૛࢟

ૢ
െ

૛࢞

૚૟
െ ૚��)XHQWH��HO�DXWRU�

�� (O�REMHWR�PDWHPiWLFR�FDPSR�YHFWRULDO�&9��

3DUD�FRQVWUXLU�XQ�FDPSR�YHFWRULDO� UHDOL]DU�ODV�VLJXLHQWHV�DFFLRQHV�

D� 'HILQLU�HO�FDPSR�YHFWRULDO�
݂ǣԹଷ ՜ Թଷ

ሺݔǡ ǡݕ ሻݖ հ ݓ ൌ ݂ሺݔǡ ǡݕ ሻݖ ൌ ሺݔଶ ൅ ଶݕ ൅ ଶǡݖ ଶݔ െ ݖݕ ൅ ଶǡݖ ሻǤݖݕݔ
(YDOXDU�HO�FDPSR�HQ�HO�YHFWRU�ሺͳǡʹǡ͵ሻ�
E� 8WLOL]DU�YDULDEOHV�VLPEyOLFDV��HVFULELU�HQ�0$7/$%
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!!V\PV�[�\�]���������������'HILQLU�YDULDEOHV�VLPEyOLFDV�
!!) >[A��\A��]A��[A��\
]�]A��[
\
]@� 'HILQLU�HO�&� 9�
!!VXEV�)�^[�\�]`�>�����@����� � (YDOXDU�)��������

F� 8WLOL]DU�HO�FRQFHSWR�GH�IXQFLyQ�GH�0$7/$%��HQ�XQ�VFULSW GLJLWDU�
IXQFWLRQ�>I��I��I�@ &9�[�\�]���'HILQLU�HO�FDPSR�YHFWRULDO
I� [A��\A��]A������������'HILQLU I���FRPSRQHQWH�GHO�&��9�
I� [A��\
]�]A������������'HILQLU I���FRPSRQHQWH�GHO�&��9�
I� [
\
]�����������������'HILQLU I���FRPSRQHQWH�GHO�&��9�

G� *UDEDU�HO�DQWHULRU�FyGLJR�FRQ�HO�QRPEUH�&9�P \�SDUD�HYDOXDUOR�HQ�
HO�YHFWRU�ሺͳǡʹǡ͵ሻ��GLJLWDU�HQ�OD�YHQWDQD�GH�FRPDQGRV�
!!>I��I��I�@ &9�������

H� 8WLOL]DU�IXQFLRQHV�KDQGOHV
!!I� #�[�\�]��[A��\A��]A�����'HILQLU I���GHO�&��9�
!!I� #�[�\�]��[A��\
]�]A�����'HILQLU�I���GHO�&��9��
!!I� #�[�\�]��[
\
]����������'HILQLU�I���GHO�&��9�
!!) #�[�\�]�>I��[�\�]��I��[�\�]��I��[�\�]�@

��'HILQLU�HO�FDPSR�YHFWRULDO
!!)��������������������������(YDOXDU�)�HQ��������
DQV� 

��������������

%��&RQVWUXFFLyQ�GHO�REMHWR�GHULYDGD�GLUHFFLRQDO�GH�XQD�IXQFLyQ�UHDO�GH�
YDULDEOH�YHFWRULDO�''

3DUD�FRQVWUXLU�HO�REMHWR�GHULYDGD�GLUHFFLRQDO� UHDOL]DU�ODV�VLJXLHQWHV�
DFFLRQHV�

�� (Q HO�FDVR�SDUWLFXODU�GH�FDOFXODU�OD�GHULYDGD�GLUHFFLRQDO�GHO�FDPSR�
HVFDODU� ݂ሺݔǡ ǡݕ ሻݖ ൌ ଷݔ ൅ ଷݕʹ ൅ ��ݖ͵ HQ� HO� SXQWR� ܽ ൌ ሺͳǡͳǡͲሻ HQ� OD�
GLUHFFLyQ�GHO�YHFWRU� ݑ ൌ ሺͳǡെͳǡʹሻ \�OXHJR�KDFHU�OD�JHQHUDOL]DFLyQ��
VH�GLVHxDURQ�ODV�VLJXLHQWHV�DFFLRQHV�

D� 'LJLWDU ODV�VLJXLHQWHV�LQVWUXFFLRQHV
!!I LQOLQH�
[A���
\A���
]
�
[
�
\
�
]
�
� 'HILQLU�HO�FDPSR�HVFDODU�
!!D >�����@��������������$VLJQDU�HO�YDORU�GH�D�
!!X >������@�������������$VLJQDU�HO�YHFWRU GLUHFFLyQ�
!!K ���������������������$SUR[LPDU K�D���
!!E D�K
X����������������&DOFXODU�D�KX�
!!GG �I�E����E����E�����I�D����D����D������K
��$SUR[LPDU� OD�GHULYDGD�GLUHFFLRQDO�
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E� 5HSHWLU ODV� DFFLRQHV DQWHULRUHV� HQ� YDULRV� YDORUHV� GHO� SXQWR� ܽ�� HQ�
GLIHUHQWHV�GLUHFFLRQHVݑ� \�HQ�RWURV�FDPSRV�HVFDODUHV�GHILQLGRV�GH�
Թଷ HQ�Թ�

�� ,QWHULRUL]DU ODV DFFLRQHV� DQWHULRUHV� HQ� XQ� SURFHVR�� VLPLODU� DO�
FRGLILFDGR�HQ�HO�VLJXLHQWH�VFULSW�

FOHDU�FOF�
IX LQSXW�
GHILQD�HO�FDPSR�HVFDODU"
�
V
��� &DSWXUDU HO�&��(�
D LQSXW�
9DORU�HQ�HO�SXQWR�"
������������ &DSWXUDU�HO�SXQWR�
X LQSXW�
YDORU�GHO�YHFWRU�GLUHFFLyQ�"
��� &DSWXUDU�YHFWRU

��GLUHFFLyQ�
I LQOLQH�IX�
[
�
\
�
]
����� 'HILQLU�HO�FDPSR HVFDODU�
K ��������
E D�K
X�
GG �I�E����E����E�����I�D����D����D������K�
� &DOFXODU OD�GHULYDGD GLUHFFLRQDO�

�� 0RGLILFDU�HO�SURFHVR�DQWHULRU�FXDQGR�VH�GHILQDQ�RWURV�FDPSRV�GH�
Թ௡ HQ�ԹǤ

�� (QFDSVXODU� HO� FDPSR� HVFDODU� HQ� XQ� REMHWR� PDWHPiWLFR� \�
GHQRPLQDUOR�PLIXQFLyQ� GLJLWDQGR�HO�VLJXLHQWH�VFULSW HQ�0$7/$%
I PLIXQFLRQ�[�\�]�
I [A���
\A���
]�

�� (QFDSVXODU HO�SURFHVR�SDUD� FDOFXODU� OD�GHULYDGD�GLUHFFLRQDO�GH�XQ�
FDPSR� HVFDODU� GHILQLGR� GH� Թଷ HQ� ԹǤ HQ� HO� REMHWR� PDWHPiWLFR�
GHQRPLQDGR��GG5��
IXQFWLRQ�\ GG5��IX�D�X�
I IX�
K ��������
E D�K
X�
\ �I�E����E����E�����I�D����D����D������K�

�� 5HDOL]DU� DFFLRQHV VREUH� HO� REMHWR� GG5��� SDUD� HO� FDVR� GHO� HMHPSOR�
SURSXHVWR�
!!�GG5��#PLIXQFLRQ�>�����@�>������@�
DQV� �������

�� 'HVHQFDSVXODU HO� FDPSR� HVFDODU� \� PRGLILFDUOR� SDUD� RWURV� FDPSRV�
FXDQGR�݊ ൌ ͵ \�XWLOL]DU�HO�REMHWR�GG5��

�� 0RGLILFDU� ORV� REMHWRV� PDWHPiWLFRV� PLIXQFLyQ \� GG5� SDUD� RWURV�
FDPSRV�HVFDODUHV��SRU�HMHPSOR�FXDQGR�݊ ൌ ʹ���݊ ൌ Ͷ�
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�� ,QWHUSUHWDU JHRPpWULFDPHQWH�OD�H[LVWHQFLD�GH�OD�GHULYDGD�GLUHFFLRQDO�
GH� XQD� IXQFLyQ� UHDO� GH� YDULDEOH� UHDO� ݂�� HQ� XQ� SXQWR�� FRPR� OD�
SHQGLHQWH�GH�OD�UHFWD�WDQJHQWH�D�OD�JUiILFD�GH�OD�IXQFLyQ�HQ�HO�SXQWR��
3DUD�LQGXFLU� HVWD�LQWHUSUHWDFLyQ�VH�GLVHxDURQ�ODV�VLJXLHQWHV�DFFLRQHV�

D� 'LJLWDU�\�DQDOL]DU�HO�VLJXLHQWH�FyGLJR HQ�XQ�VFULSW�
I LQOLQH�
[�A�
�
[
���'HILQLU�OD�IXQFLyQ�
K ��������������������$VLJQDU�D�K�XQ�YDORU�FHUFD�D���
D ��������������������$VLJQDU�SXQWR�D�FDOFXODU�OD ''�
GI �I�D�K��I�D���K����$SUR[LPDU�OD�GHULYDGD�GH�I�HQ

��HO�SXQWR��D�I�D���
[ ��������� ��$VLJQDU GRPLQLR GH�OD�IXQFLyQ�
UW GI�
�[�D��I�D�� ��$VLJQDU�OD�HFXDFLyQ�GH�OD�UHFWD

��WDQJHQWH�D�I�HQ�HO�SXQWR��D�I�D���
SORW�[�I�[��
E
�[�UW�
U
����*UDILFDU�GH�OD�IXQFLyQ

� \�OD�WDQJHQWH�
SXQWR >
R�
�QXP�VWU�D��
�
�QXP�VWU�I�D���
�
@�

��$VLJQDU�HWLTXHWD�SDUD�HO�SXQWR�
WH[W�D�I�D��SXQWR�� ��,PSULPLU HO�SXQWR�HQ�OD�JUiILFD�
[ODEHO�
[
��\ODEHO�
\
�� JULG�RQ�
WLWOH�
,QWHUSUHWDFLyQ�JHRPpWULFD�GH�OD�GHULYDGD
��

(O�UHVXOWDGR�GH�HVWDV�DFFLRQHV�VH�REVHUYD�HQ OD�)LJXUD����

)LJXUD�����5HFWD�WDQJHQWH�D�OD�IXQFLyQࢌ�ሺ࢞ሻ ൌ �������)XHQWH��૛��HQ�HO�SXQWR࢞�HO�DXWRU�

E� /DV� DFFLRQHV DQWHULRUHV� VH� UHSLWHQ� SDUD� GLIHUHQWHV� SXQWRV� \��
IXQFLRQHV�TXH�LQGXFHQ D�LQWHULRUL]DUODV HQ�HO�SURFHVR GH�LQWHUSUHWDU�
JHRPpWULFDPHQWH�HO�FRQFHSWR�GH�GHULYDGD�GH�XQD�IXQFLyQ�UHDO�GH�
YDULDEOH�UHDO�
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F� (O� SURFHVR� VH� HQFDSVXOD HQ� HO� REMHWR� PDWHPiWLFR� WDQJHQWH�G�
HVFULELHQGR�OD�VLJXLHQWH�IXQFLyQ�HQ�0$7/$%�
IXQFWLRQ�W WDQJHQWH�G�IX�D�
� 3DUD�KDOODU�OD�WDQJHQWH�D�OD�JUiILFD�GH�OD�IXQFLyQ�HQ�
� HO SXQWR��D�I�D��� VH�GHEH�GLJLWDU�WDQJHQWH�G�IX�D���
��GRQGH�IX�HV�OD�H[SUHVLyQ DOJHEUDLFD�GH�OD�IXQFLyQ�\�D�
��HO�SXQWR� 3RU�HMHPSOR�WDQJHQWH�G�
[�A�
����
I LQOLQH�IX�
[
��
K ��������
GI �I�D�K��I�D���K�
[ D�������D��� ��$VLJQDU�GRPLQLR�GH�OD�IXQFLyQ�
UW GI�
�[�D��I�D�� ��$VLJQDU OD�HFXDFLyQ�GH�OD�UHFWD�

��WDQJHQWH�D�I�HQ�HO�SXQWR��D�I�D���
SORW�[�I�[��
E
�[�UW�
U
����*UDILFDU IXQFLyQ�\�WDQJHQWH�
JULG�RQ�
SXQWR >
R�
�QXP�VWU�D��
�
�QXP�VWU�I�D���
�
@�
� 'HILQLU�HWLTXHWD�GHO�SXQWR�
WH[W�D�I�D��SXQWR�� ��(VFULELU HO�SXQWR�HQ�OD�JUiILFD�
[ODEHO�
[
��\ODEHO�
\
��
WLWOH�
,QWHUSUHWDFLyQ�JHRPpWULFD�GH�OD�GHULYDGD
��

6REUH�HO�REMHWR�PHQWDO�VH�SXHGHQ�UHDOL]DU�DFFLRQHV�FRPR�
!!WDQJHQWH�G�
��[�A�
���

4XH�JHQHUD OD�)LJXUD����

)LJXUD�����7DQJHQWH�D�OD�IXQFLyQࢌ�ሺ࢞ሻ ൌ ૝ െ ૛࢞ HQ�HO�SXQWR��������)XHQWH��HO�DXWRU

��� ,QWHUSUHWDU JHRPpWULFDPHQWH OD� GHULYDGD� GLUHFFLRQDO� SDUD�
FDPSR� HVFDODU� ݖ ൌ ݂ሺݔǡ ��ሻݕ /D� GHULYDGD� GH� ݂ HQ� HO� SXQWR� D HQ�
GLUHFFLyQ�GHO�YHFWRUݑ� VH�LQWHUSUHWD�FRPR�OD�SHQGLHQWH�GH�OD�UHFWD�
WDQJHQWH�D�OD�JUiILFD�GH�OD�FXUYD�GH�LQWHUVHFFLyQ�HQWUH�OD�VXSHUILFLH�
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UHSUHVHQWDGD�SRU�݂ \�HO�SODQR� HQ�GLUHFFLyQ�GHO�YHFWRUݑ� HQ�HO�SXQWR�
ሺܽǡ ݂ሺܽሻሻ�� 3DUD� LQGXFLU� HVWD� LQWHUSUHWDFLyQ� VH� GLVHxDURQ� ODV�
VLJXLHQWHV�DFFLRQHV�

D� 3DUD� XQ HMHPSOR SDUWLFXODU�� DOJXQDV� DFFLRQHV� VH� UHDOL]DQ� VREUH�
REMHWRV� SUHYLDPHQWH� HQFDSVXODGRV� FRPR� SODQR�� UHFWD�� IXQFLRQHV�
YHFWRULDOHV��HVFULELHQGR�OR�VLJXLHQWH�HQ�0$7/$%�
KROG�RQ�
FOHDU�
D >���@�������������$VLJQDU�SXQWR�GH�WDQJHQFLD�
X >���@��������� ��$VLJQDU�YHFWRU�GLUHFFLyQ�
I LQOLQH�
��[�A��\�A�
�
[
�
\
�� ��'HILQLU�OD��IXQFLyQ�
[� D����\� D��������$VLJQDU�YDULDEOHV�
]� I�[��\��� ��(YDOXDU�I�HQ�D�
[L [����[I [��������$VLJQDU GRPLQLR�GH�I�HQ�[�
\L \����\I \��������$VLJQDU�GRPLQLR GH�I�HQ�\�
]I �
DEV�]����]L �]I����'HILQLU�UDQJR�HQ�I�HQ�]�
>[�\@ PHVKJULG�[L������[I�\L������\I���

� $VLJQDU GRPLQLR�GH�I�HQ�HO�SODQR�[\�
] I�[�\������������(YDOXDU�I�HQ�HO�GRPLQLR�
PHVK�[�\�]���������*UDILFDU�OD�PDOOD�TXH�UHSUHVHQWD�D�I�
$ >X����X�����@� ��$VLJQDU�YHFWRU�GLUHFFLyQ�HQ�5A��
% >����]�@� ��$VLJQDU YHFWRU�RUWRJRQDO�DO�GLUHFFLyQ�
1 FURVV�$�%�� ��$VLJQDU�YHFWRU�QRUPDO�DO�SODQR

� IRUPDGR�SRU $�\�%�
$ 1����% 1����& 1������$VLJQDU�FRRUGHQDGDV�GHO�YHFWRU

� QRUPDO�DO�SODQR�
\V >QXP�VWU��$�%��

�[�QXP�VWU�[���
��
�QXP�VWU�\������

��
]
@ ��*HQHUDU�HFXDFLyQ�GHO�SODQR

��\ ��%�$�
�[�[���\��
I� LQOLQH�\V�
[
�
]
����'HILQLU�HO�SODQR�WDQJHQWH�
>[�]@ PHVKJULG�[L������[I�]L������]I��

��$VLJQDU GRPLQLR�HQ�HO SODQR�
\ I��[�]�����������(YDOXDU�HO�GRPLQLR�GHO�SODQR�
PHVK�[�\�]�� ��'HILQLU�OD PDOOD�TXH�UHSUHVHQWD D�I�
W [L������[I����$VLJQDU�'RPLQLR�GH�OD�IXQFLyQ�YHFWRULDO�
SORW��W�I��W���
W��I�W�I��W���
W���
E
�
OLQHZLGWK
���

��*UDILFDU�OD�IXQFLyQ�YHFWRULDO�TXH
��UHSUHVHQWD�FXUYD�SDUDPHWUL]DGD &
��TXH�HV�OD�LQWHUVHFFLyQ�GH�OD�JUiILFD
��GH�I�FRQ�HO�SODQR�

K �������������� ��$SUR[LPDU TXH K�WLHQGH�D�FHUR�
GI�[ �I��[��K�[���I��[��[����K�
GIW �I�[��K�I��[��K�����I�[��I��[�������K�

��&DOFXODU�GHULYDGD�GLUHFFLRQDO�
X >��GI�[�GIW@����$VLJQDU�YHFWRU�GLUHFFLRQDO�GH�OD UHFWD
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��WDQJHQWH�D�OD�FXUYD�GH�LQWHUVHFFLyQ�&�
W ����������
SORW��W�
X����[��W�
X����\��W�
X����]��
J
� ���

OLQHZLGWK
��������*UDILFDU�OD�WDQJHQWH�
FDGHQD >
R�
�QXP�VWU�[���
�
�QXP�VWU�\���
�
����
QXP�VWU�]���
�
@���$VLJQDU�HWLTXHWD�GHO�SXQWR�
WH[W�[��\��]��FDGHQD��
JULG�RQ�

(VWDV�DFFLRQHV�JHQHUDQ�ODV )LJXUD��� \�)LJXUD����
E� 5HSHWLU� ODV� DFFLRQHV DQWHULRUHV� SDUD� GLIHUHQWHV� SXQWRV� \� FDPSRV�

HVFDODUHV�� SDUD� LQWHULRUL]DUODV� HQ� HO� SURFHVR� GH� GHWHUPLQDU� OD�
WDQJHQWH�D�OD�FXUYDܥ���LQWHUVHFFLyQ�GH�XQ�FDPSR�HVFDODUݖ� ൌ ݂ሺݔǡ ሻݕ
FRQ�HO�SODQR�HQ�GLUHFFLyQ�GHO�YHFWRUݑ���HQ�XQ�SXQWR�DUELWUDULR�ܽ GH�
�ܥ

F� (O� SURFHVR� DQWHULRU� VH� HQFDSVXOD� HQ� HO� REMHWR PDWHPiWLFR�
WDQJHQWH�G�� WDO�TXH� �GDGR�HO� FDPSR�HVFDODU��HO�SXQWR�\�HO�YHFWRU�
GLUHFFLyQ� HQFXHQWUDQ OD� GHULYDGD� GLUHFFLRQDO� \� OD� UHSUHVHQWDQ
JHRPpWULFDPHQWH�

)LJXUD�����,QWHUSUHWDFLyQ�JHRPpWULFD�GH�OD�GHULYDGD�GLUHFFLRQDO��HO�SODQR�GH�OD�
GLUHFFLyQ�GHO YHFWRU�X��FRUWD�OD�JUiILFD�GH�OD�VXSHUILFLH�
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)LJXUD�����,QWHUSUHWDFLyQ�JHRPpWULFD�GH�OD�GHULYDGD�GLUHFFLRQDO��OD�SHQGLHQWH�GH�OD�
UHFWD�WDQJHQWH�D�OD�FXUYD�IRUPDGD�SRU�OD��LQWHUVHFFLyQ�GHO�SODQR�HQ�OD�GLUHFFLyQ࢛� \�

OD�JUiILFD�GHO�FDPSR�HVFDODUࢠ� ൌ ǡ࢞ሺࢌ ሻ࢟

&��&RQVWUXFFLyQ�GHO�REMHWR�GHULYDGD�SDUFLDO�GH�XQD�IXQFLyQ�UHDO�GH�YDULDEOH�
YHFWRULDO�R�&(

/D�GHULYDGD�SDUFLDO�HV�XQ�FDVR�SDUWLFXODU�GH�OD�GHULYDGD�GLUHFFLRQDO��
FXDQGR�HO�YHFWRU�GLUHFFLRQDO�HV�XQR�GH�OD�EDVH�FDQyQLFD�GH�Թ௡��3DUD�OD�
FRQVWUXFFLyQ� GH� HVWH� REMHWR� PDWHPiWLFR� VH� SURSRQH� DFWLYDU� ORV�
VLJXLHQWHV�PHFDQLVPRV�PHQWDOHV�

�� &DOFXODU OD�GHULYDGD�SDUFLDO�GH�XQ�FDPSR�HVFDODU�
D� 3DUD� HO� FDVR SDUWLFXODU� ݂ሺݔǡ ǡݕ ሻݖ ൌ ଷݔ ൅ ଷݕʹ ൅ ��ݖ͵ FDOFXODU� ODV�

GHULYDGDV�SDUFLDOHV�GH�݂ UHVSHFWR�Dݕ��ݔ� \�Dݖ� HQ�HO�SXQWR�ሺͳǡ െͳǡʹሻ
XWLOL]DQGR� \� UHDOL]DQGR DFFLRQHV� VREUH� ORV� REMHWRV� PDWHPiWLFRV�
SUHYLDPHQWH�FRQVWUXLGRV� 6H�SURSRQHQ�ODV�VLJXLHQWHV�
!!�GG5��#PLIXQFLRQ�>������@�>�����@�
� &DOFXODU�OD�GHULYDGD�SDUFLDO�GH�I�UHVSHFWR�D�[�
!!�GG5��#PLIXQFLRQ�>������@�>�����@�
� &DOFXODU OD�GHULYDGD�SDUFLDO�GH�I�UHVSHFWR�D�\�
!!�GG5��#PLIXQFLRQ�>������@�>�����@�
� &DOFXODU OD�GHULYDGD�SDUFLDO�GH�I�UHVSHFWR�D�]�

�� 5HSHWLU ODV�DFFLRQHV�DQWHULRUHV SDUD�FDOFXODU�OD�GHULYDGDV�SDUFLDOHV�
HQ�RWURV SXQWRV�\�SDUD�GLIHUHQWHV�FDPSRV�HVFDODUHV�GHILQLGRV�VREUH�
Թଷ H�LQWHULRUL]DU�HQ�SURFHVRV�
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�� 'HVHQFDSVXODU HO�REMHWR�PDWHPiWLFR�GG5��SDUD�FDOFXODU�GHULYDGDV�
SDUFLDOHV�HQ�FDPSRV�HVFDODUHV�GHILQLGRV�HQ��Թଷ��Թସ \�HQ�JHQHUDO�HQ�
Թ௡��FXDQGR�݊ ൐ ͳ�

�� 5HSHWLU HVWRV� SURFHVRV� \� FRRUGLQDUORV� SDUD� HQFDSVXODUORV� HQ� HO�
REMHWR�PDWHPiWLFR�GHULYDGD�SDUFLDO�GH�XQ�FDPSR�HVFDODU�

�� ,QWHUSUHWDU�JHRPpWULFDPHQWH OD GHULYDGD�SDUFLDO�
D� (QFDSVXODU HO�SURFHVR GH�LQWHUSUHWDU�JHRPpWULFDPHQWH�OD�GHULYDGD�

GLUHFFLRQDO�GH�XQ�FDPSR�HVFDODU�HQ�HO�REMHWR�PDWHPiWLFR LJ5��
IXQFWLRQ�\ LJ5��IX�X�D�
[� D����\� D����
X� X����X� X����
I LQOLQH�IX��
X� X��QRUP�X���X� X��QRUP�X��
]� I�[��\���
OLP[ ��OLP\ ��
[L [��OLP[�[I [��OLP[�
\L \��OLP\�\I \��OLP\�
]L ��]I �
DEV�]���
D[LV�>[L�[I�\L�\I�]L�]I@������'HILQLU�UDQJR�SDUD�I�
K ��������
>[�\@ PHVKJULG�[L������[I�\L������\I��
] I�[�\��
KROG�RQ�
PHVK�[�\�]��
$ >X��X���@�
% >����]�@�
1 FURVV�$�%��
D 1����E 1����F 1����
LI�DEV�E�� ������

[V >QXP�VWU�[���
��
\��
]
@��� (FXDFLyQ�GHO�SODQR�[ [�
>\�]@ PHVKJULG�\L������\I�]L������]I��
I� LQOLQH�[V�
\
�
]
��
[ I��\�]��
PHVK�[�\�]��
W \L������\I�
SORW��I��W���
W��W�I�I��W���
W��W��
U
�
OLQHZLGWK
����
� *UDILFDU� OD�FXUYD�SDUDPHWUL]DGD�&��TXH
� FRUUHVSRQGH D OD�LQWHUVHFFLyQ�GHO�SODQR�FRQ OD
� VXSHUILFLH�
GI�\ �I��\��K����I��\������K�
GIW �I�I��\��K����\��K��I�I��\���
\���\����K�
� &DOFXODU�ODV�GHULYDGDV�SDUFLDOHV�
X >GI�\���GIW@��� 'HILQLU�YHFWRU�GLUHFFLyQ�GH�OD�UHFWD

��WDQJHQWH�
W �OLP\������OLP\�
SORW��X����
W�[��X����
W�\��X����
W�]��
J
� ���
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OLQHZLGWK
����
�*UiILFD�GH�OD�UHFWD�WDQJHQWH�D�OD�FXUYD�&�

HOVH
\V >QXP�VWU��D�E��
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��
����
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]
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\ I��[�]��
PHVK�[�\�]���� *UDILFDU�HO�SODQR FRQ�HO YHFWRU�X�
W [L������[I�����
SORW��W�I��W���
W��I�W�I��W���
W������

E
�
OLQHZLGWK
����
GI�[ �I��[��K�[���I��[��[����K�
GIW �I�[��K�I��[��K�����I�[��I��[�������K�
X >��GI�[�GIW@�
W �OLP[������OLP[�
SORW��W�
X����[��W�
X����\��W�
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J
�
OLQHZLGWK
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[
��\ODEHO�
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��]ODEHO�
]
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�
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�
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0DUNHU(GJH&RORU
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�
J
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�
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�
N
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�
J
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0DUNHU6L]H
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WH[W�[��\��]L�FDGHQD��
WLWOH�
,QWHUSUHWDFLyQ�JHRPpWULFD�GH�ODV�GHULYDGDV���
'LUHFFLRQDOHV
�
[D >[��[��X�@�\D >\��\��X�@�]D >]L ]L@�
OLQH�[D�\D�]D�
0DUNHU)DFH&RORU
�
U
�
OLQHZLGWK
����
� *UDILFDU�HO�YHFWRU�GLUHFFLyQ�
[D >[L�[�@�\D >\L�\L@�]D >]L�]L@�
OLQH�[D�\D�]D�
/LQHVW\OH
�
���
FRORU
�
P
�
OLQHZLGWK
����
[D >[��[�@�\D >\L�\�@�]D >]L�]L@�
OLQH�[D�\D�]D�
/LQHVW\OH
�
���
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�
P
�
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�� 5HDOL]DU� DFFLRQHV� VREUH� HO� REMHWR� PDWHPiWLFR� LJ5��� SRU� HMHPSOR�
SDUD� YLVXDOL]DU� OD� LQWHUSUHWDFLyQ� JHRPpWULFD� GH� OD� GHULYDGDV�
SDUFLDOHV�GHO�FDPSR�

݂ሺݔǡ ሻݕ ൌ Ͷ െ ଶݔ െ �ͳǡͳሻ��GLJLWDU��ଶ��HQ�HO�SXQWRݕ
!!�LJ5��
��[�A��\�A�
�>���@�>���@��
� &DOFXODU�'3 GH�I�UHVSHFWR�D�[�HQ�HO�SXQWR�������
!!�LJ5��
��[�A��\�A�
�>���@�>���@��
� &DOFXODU�OD�'3�GH�I�UHVSHFWR�D�\�HQ�HO�SXQWR�������

$O SURFHVDU HVWH�FyGLJR�JHQHUD�ODV )LJXUD��� \�)LJXUD����

)LJXUD�����,QWHUSUHWDFLyQ�JHRPpWULFD�GH�OD�GHULYDGD�SDUFLDO�GHࢌ� UHVSHWR�D࢞� ��
ࢌࣔ

࢞ࣔ
ሺ૚ǡ ૚ሻǤ )XHQWH��HO�DXWRU�

)LJXUD�����,QWHUSUHWDFLyQ�JHRPpWULFD�GH�OD�GHULYDGD�SDUFLDO�GHࢌ� UHVSHWR�D࢟� ��
ࢌࣔ

࢟ࣔ
ሺ૚ǡ ૚ሻǤ )XHQWH��HO�DXWRU
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'��'HULYDGD�GH�XQD�IXQFLyQ�HQ�YDULDV�YDULDEOHV

�� 3DUD� DSUR[LPDU� OD� GHULYDGD� GH� XQD� IXQFLyQ� GHILQLGD� VREUH� XQ�
FRQMXQWRܣ� GH�Թ௡ HQ�Թ௠��VH�SURSRQHQ�ODV�VLJXLHQWHV�DFFLRQHV�

D� 3DUD�HO�FDVR GH�XQD�IXQFLyQ�UHDO�GH�YDULDEOH�UHDO��݊ ൌ ͳ \�݉ ൌ ͳ��
FDOFXODU݂ܦ�ሺܽሻ ൌ ݂Ԣሺܽሻ��HQFDSVXODU OD�IXQFLyQ�D�FDOFXODU�OD�GHULYDGD�
\�XWLOL]DU�HO�REMHWR�GHULYDGD�GH�XQD�IXQFLyQ�UHDO�GH�YDULDEOH�UHDO��
SRU�HMHPSOR�SDUD�HO�FDVR�SDUWLFXODU�݂ሺݔሻ ൌ ଶݔ HQ�HO�SXQWR�ܽ ൌ ʹ�
IXQFWLRQ�I I5B5�[�
� 'HILQLU�OD�XQFLyQ�UHDO�GH�YDULDEOH�UHDO�
I [�A��

IXQFWLRQ�\ GHULYDGD�IX�D�
� 'HILQLU�OD�GHULYDGD�GH�XQD�IXQFLyQ�HQ�XQ�SXQWR�UHDO�

K ���������� 'HILQLU�LQFUHPHQWR�
\ �IX�D�K��IX�D���K�

!!\ GHULYDGD�#I5B5���

E� 3DUD�HO�FDVR�GH�XQD�IXQFLyQ�GHILQLGD�GH�Թଶ HQ�Թ OD�GHULYDGD�GH�OD�
IXQFLyQ� ݂ሺݔǡ ሻݕ ൌ ଶݔ ൅ ଶݕ HQ� HO� SXQWR ܽ ൌ ሺͳǡͳሻ VH� HQFXHQWUD�
UHDOL]DQGR�ODV�VLJXLHQWHV�DFFLRQHV�
IXQFWLRQ�I I5�B5�[�\�
�'HILQLU�HO�FDPSR�HVFDODU�GH�5A��D�5�
I [�A��\�A���

IXQFWLRQ�\ GG5�B5�IX�D�X�
� &DOFXODU�OD�'' GH�XQ�FDPSR�HVFDODU�GH�5A��D�5�
K ��������
E D�K
X�
\ �IX�E����E�����IX�D����D������K�

IXQFWLRQ�\ JU5�B5�J�D�
� &DOFXODU�HO�JUDGLHQWH�GH�XQ�FDPSR�HVFDODU�GH�5A��D�5�
I[ GG5��J�D�>���@��
I\ GG5��J�D�>���@��
\ >I[�I\@�

!!JUDGLHQWH JU5�B5�#I5�B5�>���@�

F� 3DUD�HO� FDVR�GH�XQ�FDPSR�HVFDODU�݂��݊ ൐ ͳ \�݉ ൌ ͳ��SRU�HMHPSOR�
SDUD�݊ ൌ ͵ SDUD�FDOFXODU�OD�GHULYDGD�GH�OD�IXQFLyQ�݂ሺݔǡ ሻݕ ൌ ଷݔ ൅
ଷݕʹ ൅ �ݖ͵ HQ�HO�SXQWR�ܽ ൌ ሺͳǡʹǡ͵ሻ�
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IXQFWLRQ�I I5�B5�[�\�]�
� 'HILQLU�&DPSR�HVFDODU�GH�5A��D�5�
I [�A���
\�A����
]�

IXQFWLRQ�\ GG5�B5�IX�D�X�
� &DOFXODU�OD�'' GH�XQ�FDPSR�HVFDODU�GH�5A��D�5�
K ��������
E D�K
X�
\ �IX�E����E����E�����IX�D����D����D������K�

IXQFWLRQ�\ JU5�B5�J�D�
� &DOFXODU�HO�*UDGLHQWH�GH�XQ�FDPSR�HVFDODU�GH�5A��D�5�
I[ GG5��J�D�>�����@��
I\ GG5��J�D�>�����@��
I] GG5��J�D�>�����@��
\ >I[�I\�I]@�
!!JUDGLHQWH JU5�B5�#I5�B5�>�����@�

G� 5HSHWLU� DFFLRQHV� DQWHULRUHV�SDUD� FDPSRV� HVFDODUHV�GH�GLPHQVLyQ�
PD\RU�TXH�͵ HQ�YDULRV�SXQWRV� \�HQFDSVXODU�OD�GHULYDGD�FRPR�HO�
JUDGLHQWH�GHO�FDPSR�HVFDODU�

H� 3DUD�HO�FDVR�GH�XQD�IXQFLyQ�YHFWRULDO�GH�YDULDEOH�UHDO��݊ ൌ ͳ \�݉ ൐
ͳ�� SRU� HMHPSOR� VL�݉ ൌ ʹ�� DSUR[LPDU� OD� GHULYDGD� SDUD� OD� IXQFLyQ�
YHFWRULDO� ݂ሺݐሻ ൌ ሺ��� ݐ ǡ ��� ሻݐ HQ� ܽ ൌ ߨ UHDOL]DU� ODV� VLJXLHQWHV�
DFFLRQHV�
IXQFWLRQ�I I5B5��W�
� 'HILQLU OD�IXQFLyQ�YHFWRULDO�HQ�5A��GH�YDULDEOH�UHDO�
I >FRV�W��VLQ�W�@�

IXQFWLRQ \ GHULYDGD�IX�D�
��$SUR[LPDU OD�GHULYDGD�GH�XQD�IXQFLyQ�UHDO�HQ�XQ�SXQWR�
K ��������
\ �IX�D�K��IX�D���K�

!!\ GHULYDGD�#I5B5��SL�

I� 3DUD�HO�FDVR�GH�OD�IXQFLyQ�YHFWRULDO�GH�YDULDEOH�UHDO��݊ ൌ ͳ \�݉ ൐ ͳ��
SRU� HMHPSOR� SDUD�݉ ൌ ͵�� DSUR[LPDU� OD� GHULYDGD� SDUD� OD� IXQFLyQ�
YHFWRULDO� ݂ሺݐሻ ൌ ሺ��� ݐ ǡ ��� ǡݐ ሻݐ HQ� ܽ ൌ ߨ VH� GHEHQ� UHDOL]DU� ODV�
VLJXLHQWHV�DFFLRQHV�
IXQFWLRQ�I I5B5��W�
��'HILQLU�OD�IXQFLyQ�YHFWRULDO�HQ�5A��GH�YDULDEOH�UHDO�
I >FRV�W��VLQ�W��W@
!!\ GHULYDGD�#I5B5��SL�
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J� 5HSHWLU DFFLRQHV�DQWHULRUHV�SDUD�IXQFLRQHV�YHFWRULDOHV�GHILQLGDV�GH�
Թ HQ� �Թଷ�� SDUD�݉ ൐ ͵ HQ�YDULRV�SXQWRV� \� HQFDSVXODU OD�GHULYDGD�
FRPR�HO�YHFWRU�HQ�Թ௠ FX\DV�݉ FRPSRQHQWHV�VRQ�ODV�GHULYDGDV�GH�
FDGD�XQD�GH�ODV� ௜݂ሺܽሻǡ ݅ ൌ ͳǡڮ ǡ݉��

�� ,QWHULRUL]DU ODV�DFFLRQHV�DQWHULRUHV�HQ�SURFHVRV��
D� 5HSHWLU ODV�DFFLRQHV�DQWHULRUHV�SDUD�GLIHUHQWHV�FDVRV�
E� 3DUD�FDOFXODU�OD�GHULYDGD�GH�OD�IXQFLyQ�

݂ǣԹଷ ՜ Թଷ

ሺݔǡ ǡݕ ሻݖ ฽ ݂ሺݔǡ ǡݕ ሻݖ ൌ ሺݔ ൅ ݕ ൅ ǡݖ ݔ െ ݕ െ ǡݖݔʹ ሻǤݖݕݔ

(Q HO� SXQWR� ܽ ൌ ሺͳǡͳǡͳሻ�� VH� GHEH� FDOFXODU� OD� PDWUL]� MDFRELDQD� \�
XWLOL]DU�ORV�REMHWRV�PDWHPiWLFRV�SUHYLDPHQWH�FRQVWUXLGRV� 3DUD�HVWH�
SURSyVLWR�VH�GLVHxDURQ�ODV�VLJXLHQWHV�DFWLYLGDGHV�
IXQFWLRQ�I I��[�\�]�
I [�\�]�

IXQFWLRQ�I I��[�\�]�
I [�\��
[
]�

IXQFWLRQ�I I��[�\�]�
I [
\
]�

IXQFWLRQ�\ GG5�B5�IX�D�X�
� &DOFXODU�OD�'' GH�XQ�FDPSR�HVFDODU�GH�5A��D�5�
K ��������
E D�K
X�
\ �IX�E����E����E�����IX�D����D����D������K�

IXQFWLRQ�\ JU5�B5�J�D�
� &DOFXODU�HO�JUDGLHQWH�GH�XQ�FDPSR�HVFDODU�GH�5A��D�5�
I[ GG5�B5�J�D�>�����@��
I\ GG5�B5�J�D�>�����@��
I] GG5�B5�J�D�>�����@��
\ >I[�I\�I]@�

IXQFWLRQ�\ MDF5�B5��I��I��I��D�
\ >JU5�B5�I��D��JU5�B5�I��D��JU5�B5�I��D�@�

!!MDFRELDQD MDF5�B5��#I��#I��#I��>�����@�

MDFRELDQD� 
��������������������������

���������������������������
������� ����������������
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F� 0RGLILFDU�ORV�FyGLJRV�DQWHULRUHV�SDUD�FDOFXODU�OD�GHULYDGD�GH�RWURV�
FDPSRV�YHFWRULDOHV�GHILQLGRV�GH�Թ௡ HQ�Թ௠ HQ�GLIHUHQWHV�SXQWRV�

�� 5HSHWLU� ODV� DFFLRQHV� DQWHULRUHV� SDUD� JHQHUDOL]DU� HO� FRQFHSWR� GH�
GHULYDGD�GH�XQD�IXQFLyQ�HQ�YDULDV�YDULDEOHV�

(��&RQVWUXFFLyQ�GHO�REMHWR�GLIHUHQFLDO�GH�XQD�IXQFLyQ�UHDO�GH�YDULDEOH�
UHDO�',)5

ϭ͘ 3DUD�FDOFXODU�OD�GLIHUHQFLDO GH�XQD�IXQFLyQ�UHDO�GH�YDULDEOH�UHDO�݂
HQ� HO� SXQWR� ܽ H� LQWHUSUHWDU� JHRPpWULFDPHQWH�� VH� GLVHxDURQ� ODV�
VLJXLHQWHV�DFFLRQHV͗

D� &DOFXODU�OD�GLIHUHQFLDO��SDUD�HO�FDVR�SDUWLFXODU�GH�OD�IXQFLyQ�݂ሺݔሻ ൌ
ଶ��HQ�HO�SXQWR�ܽݔ ൌ ʹ��'HVHQFDSVXODU�OD�GHULYDGD�GH�XQD�IXQFLyQ�\�
GHILQLU�HO�HUURU�GH�DSUR[LPDFLyQܧ�ሺܽǡ ݄ሻ H�LQWHUSUHWDU�OD�IyUPXOD�GH�
7D\ORU�GH�SULPHU�RUGHQ��D�WUDYpV�GH�ORV�VLJXLHQWHV�PHFDQLVPRV�
IXQFWLRQ�I I5B5�[�
��'HILQLU�OD�IXQFLyQ�UHDO�GH�YDULDEOH�UHDO�
I [�A��

IXQFWLRQ�\ GHULYDGD�IX�D�
��$SUR[LPDU�D�OD�GHULYDGD�GH�XQD�IXQFLyQ�HQ�XQ�SXQWR�
G[ ���������
\ �IX�D�G[��IX�D���G[�

IXQFWLRQ�( HUURUI�IX�D�K�
��'HILQLU�OD�IXQFLyQ�HUURU�GH�OD�IyUPXOD�GH�7D\ORU�
LI�K  �

( ��
HOVH

( �I�D�K��I�D���K�GHULYDGD�IX�D��
HQG

!!D ���������������� ��'HILQLU�SXQWR�GH�WDQJHQFLD�
!!KROG�RQ
!![ D��������D����������$VLJQDU UDQJR�SDUD�JUDILFDU�
!!P GHULYDGD�#I5B5������&DOFXODU�OD�SHQGLHQWH�GH�OD�UHFWD

� WDQJHQWH�
!!UW P
�[�D��I5B5�������'HILQLU�OD�HFXDFLyQ�GH�OD�UHFWD

� WDQJHQWH�
!!SORW�[�I5B5�[��
U
�[�UW�
E
�
/LQH:LGWK
������
��*UDILFDU� OD�IXQFLyQ�\�OD�WDQJHQWH�
!!K ��������������������$VLJQDU YDORU�GHO�LQFUHPHQWR�
!!GHOWDI I�D�K��I�D�����$VLJQDU�HO�LQFUHPHQWR�GH�I�DO

��YDULDU�[�HQ�>D�D�K@
!!G\ GHULYDGD�#I5B5���
K����&DOFXODU�OD�GLIHUHQFLDO�
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!!GHOWDI G\�K
HUURUI�#I5B5���K��
��$VLJQDU�OD�IyUPXOD�GH�7D\ORU�GH�SULPHU�RUGHQ�

DQV
GHOWDI� ��
G\� �����������
GHOWDI� ��

E� ,QWHUSUHWDU JHRPpWULFDPHQWH�OD�GLIHUHQFLDO��݀ݕ��FRPR�HO�FDPELR�GH�
DOWXUD�GH�OD�UHFWD�WDQJHQWH��PLHQWUDV�TXH��GHOWDI��HV�HO�FDPELR�GH�
DOWXUD�GH�OD�FXUYDݕ� ൌ ݂ሺݔሻ FXDQGRݔ� YDUtD�XQD�FDQWLGDG�݄ GHVGH�ܽ
KDVWD�ܽ ൅ ݄��\�OD�GLIHUHQFLD�HQWUH�GHOWDI ݕ݀�\ HV�OD�IXQFLyQ�HUURUI�
TXH�UHSUHVHQWD�OD�IXQFLyQ�݄ܧሺܽǡ ݄ሻ GHO�DQiOLVLV�GHO�FRQFHSWR���(VWD�
LQWHUSUHWDFLyQ�VH�SXHGH�YLVXDOL]DU�DO�UHDOL]DU�OD�DFFLyQ�DQWHULRU��TXH�
JHQHUD�OD�)LJXUD����

F� ,QWHUSUHWDU DQDOtWLFDPHQWH� OD� H[LVWHQFLD� GH� OD� GLIHUHQFLDO� FRPR� OD�
SRVLELOLGDG GH� DSUR[LPDU� OD� IXQFLyQ� ݕ ൌ ݂ሺݔሻ ൌ ଶݔ SRU� OD� UHFWD�
WDQJHQWH� ݕ ൌ ݂Ԣሺܽሻሺݔ െ ܽሻ ൅ ݂ሺܽሻ��HQ�SXQWRVݔ� PX\�SUy[LPRV�DO�
SXQWR�ILMR�ܽ�

G� 5HSHWLU� ODV� DFFLRQHV� DQWHULRUHV�� KDFLHQGR� TXH� ݄ ՜ Ͳ�� DQDOL]DU� HO�
FRPSRUWDPLHQWR�GH�GHOWDI�� G\ \�HUURUI�

�� ,QWHULRUL]DU ODV DFFLRQHV HQ�SURFHVRV�
D� 5HSHWLU ODV�DFFLRQHV�GHO�SDVR�DQWHULRU�SDUD�GLIHUHQWHV�YDORUHV�GH�ܽ�
E� 5HSHWLU ODV�DFFLRQHV�GHO�SDVR�DQWHULRU�SDUD�GLIHUHQWHV�IXQFLRQHV��݂�
�� (QFDSVXODU ORV SURFHVRV� DQWHULRUHV� HQ� HO� REMHWR� PDWHPiWLFR�

GLIHUHQFLDO� GH� XQD� IXQFLyQ� UHDO� GH YDULDEOH� UHDO ݂ HQ� XQ� SXQWR� ܽ��
LPSOHPHQWDGR�HQ�OD�VLJXLHQWH�IXQFLyQ�
IXQFWLRQ�\ GLIHUHQFLDOG\�IX�D�K�
� 'HILQLU�OD�IXQFLyQ�TXH FDOFXOD�OD�GLIHUHQFLDO�
\ GHULYDGD�IX�D�
K�
!!\ GLIHUHQFLDOG\�#I5B5���������

DQV
\� �������
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)LJXUD�����,QWHUSUHWDFLyQ�JHRPpWULFD�GH�OD�GLIHUHQFLDOࢌ�ሺ࢞ሻ ൌ ૛࢞ HQ�[ ���)XHQWH��HO�
DXWRU�

)�� &RQVWUXFFLyQ� GHO� REMHWR� GLIHUHQFLDO� GH� XQD� IXQFLyQ� YHFWRULDO� GH�
YDULDEOH�UHDO�',)95

�� $FFLyQ GH� FDOFXODU� OD� GLIHUHQFLDO� GH� XQD IXQFLyQ� YHFWRULDO� GH�
YDULDEOH�UHDO�

D� 'HVHQFDSVXODU ORV�REMHWRV�PDWHPiWLFRV�GHULYDGD�GH�XQD� IXQFLyQ�
UHDO�

E� 'HVHQFDSVXODU OD�IXQFLyQ�YHFWRULDO�GH�YDULDEOH�UHDO�
F� 5HDOL]DU� ODV� VLJXLHQWHV� DFFLRQHV VREUH� ORV� DQWHULRUHV� REMHWRV

PDWHPiWLFRV�� DO� SURJUDPDU� \� HMHFXWDU� ORV� VLJXLHQWHV� VFULSWV \�
HQFDSVXODUORV HQ� ORV� REMHWRV PDWHPiWLFRV� GHILQLGRV� SRU� ODV�
IXQFLRQHV�
IXQFWLRQ�GLIIXYHFWRULDO�YDUDUJLQ�
��*UDILFDU�OD�WDQJHQWH�D�XQD�FXUYD�HQ�5A��GHILQLGD�SRU�OD
��IXQFLyQ�I�W� ��FRV�W��VLQ�W��W��
FOF�
JUDILFDWDQJHQWHI5B5��#I5B5���
SL��

IXQFWLRQ�I I5B5��W�
��'HILQLU�XQD�IXQFLyQ�GH�5�D�5A��
I >�
FRV�W��VLQ�W��W@�

IXQFWLRQ�I GHULYDGD�IX�D�
��$SUR[LPDU OD�GHULYDGD�GH�XQD�IXQFLyQ�HQ�HO�SXQWR�D�
K ��������
I �IX�D�K��IX�D���K�
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IXQFWLRQ�JUDILFDI5B5��IX�W�
��*UDILFDU�OD�IXQFLyQ�IX�HQ�5A���HQ�XQ�LQWHUYDOR GH W�
[ >@�\ >@�] >@��������,QLFLDOL]DU�YHFWRUHV�
IRU�N ��OHQJWK�W�

YDX[ IX�W�N�������(YDOXDU�OD�IXQFLyQ�
[ >[�YDX[���@�����$FWXDOL]DU�ORV�YHFWRUHV�
\ >\�YDX[���@��] >]�YDX[���@�

HQG
SORW��[�\�]�
E
�
OLQHZLGWK
�������*UDILFDU�OD�IXQFLyQ�

IXQFWLRQ�JUDILFDWDQJHQWHI5B5��IX�W��
��*UDILFDU�OD�IXQFLyQ�\�OD�WDQJHQWH�HQ�HO�SXQW��I�W���
W ��������
SL��������'HILQLU�UDQJR�GH�W�
JUDILFDI5B5��IX�W����*UDILFDU�OD�FXUYD�GHILQLGD�SRU�IX�
Y� IX�W��������������(YDOXDU�OD�IXQFLyQ�HQ�W��
[� Y�����\� Y�����]� Y��������(VWDEOHFHU�ODV�FRRUGHQDGDV�
GI GHULYDGD�IX�W�����&DOFXODU�OD�GHULYDGD�
[ #�W��[��GI���
W����'HILQLU�[�W��SDUD�OD�UHFWD�WDQJHQWH�
\ #�W��\��GI���
W����'HILQLU�\�W��SDUD�OD�UHFWD�WDQJHQWH�
] #�W��]��GI���
W����'HILQLU�]�W��SDUD�OD�UHFWD�WDQJHQWH�
W ����������KROG�RQ����'HILQLU�5DQJR�GH�W�GH OD�WDQJHQWH�
SORW��[�W��\�W��]�W��
U
�
OLQHZLGWK
�����*UDILFD�WDQJHQWH
[ODEHO�
[�W�
��\ODEHO�
\�W�
��]ODEHO�
]�W�
��
FDGHQD >
�
�QXP�VWU�[���
�
�QXP�VWU�\���QXP�VWU�]���
�
@�
WH[W�[��\��]��FDGHQD��
WLWOH�
'LIHUHQFLDO�GH�XQD�IXQFLyQ�YHFWRULDO�GH���
YDULDEOH�UHDO�
�
JULG�RQ�

G� ,QWHUSUHWDU�JHRPpWULFDPHQWH�ORV�UHVXOWDGRV�JHQHUDGRV�DO�HMHFXWDU�
ORV�VFULSWV DQWHULRUHV��YHU�OD�)LJXUD���Ϳ�

)LJXUD�����,QWHUSUHWDFLyQ�JHRPpWULFD�GH�OD�GLIHUHQFLDOࢌ�ሺ࢚ሻ ൌ ሺ૛ ܛܗ܋ ࢚ ǡ ܖܑܛ ࢚ ǡ ሻ࢚ HQ�HO�
SXQWRࢇ� ൌ ૙ሻ࢚ሺࢌ ൌ ሻ࣊ሺ૜ࢌ ൌ ሺ૛ ܛܗ܋ ૜࣊ ǡ ܖܑܛ ૜࣊ ǡ ૜࣊ሻ��)XHQWH��HO�DXWRU�
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�� 5HSHWLU�ODV DFFLRQHV�DQWHULRUHV�SDUD�GLIHUHQWHV�SXQWRVݐ�଴ \�IXQFLRQHV�
݂ GHILQLGDV�GH�Թ HQ�Թଷ�

�� 5HSHWLU� ODV DFFLRQHV� DQWHULRUHV� SDUD� GLIHUHQWHV� SXQWRV� ଴ݐ \�
IXQFLRQHV�݂ GHILQLGDV�GH�Թ HQ�Թଶ�

�� 5HSHWLU� ODV DFFLRQHV DQWHULRUHV� SDUD� GLIHUHQWHV� SXQWRV� ଴ݐ \�
IXQFLRQHV�݂ GHILQLGDV�GH�Թ HQ�Թ௠��݉ ൐ ͵�

�� ,QWHULRUL]DU ODV�DFFLRQHV�DQWHULRUHV�HQ�SURFHVRV�
�� (QFDSVXODU HO�SURFHVR�DQWHULRU�HQ�HO�REMHWR�PDWHPiWLFR�GLIHUHQFLDO�

GH�XQD�IXQFLyQ�YHFWRULDO�GH�YDULDEOH�UHDO�HQ�XQ�SXQWR�

*��&RQVWUXFFLyQ�GHO�REMHWR�GLIHUHQFLDO�GH�XQ�FDPSR�HVFDODU�',&(

�� &DOFXODU�OD�GLIHUHQFLDO�GH�XQ�FDPSR�HVFDODU�GH�Թ௡ D�Թ�
D� 'HWHUPLQDU�OD�IyUPXOD�GH�7D\ORU�GH�SULPHU�RUGHQ�SDUD�݂ሺܽ ൅ ��ሻݑ

GHO�FDPSR�HVFDODU�݂ሺݔǡ ሻݕ ൌ ଶݔ ൅ ଶݕ HQ�HO�SXQWR�ሺͳǡͳሻ PHGLDQWH�OD�
HMHFXFLyQ� GH� ODV� VLJXLHQWHV� DFFLRQHV� HQ� 0$7/$%� VREUH� REMHWRV�
PDWHPiWLFRV�SUHYLDPHQWH�FRQVWUXLGRV�
IXQFWLRQ�I I5�B5�[�\�
� 'HILQLU�FDPSR�HVFDODU�GH�5A��D�5�
I [�A��\�A���

IXQFWLRQ�\ GG5�B5�IX�D�X�
��&DOFXODU�OD�GHULYDGD�GLUHFFLRQDO�GH�XQ�FDPSR�HVFDODU
��IX�GH�5A��D�5��HQ�D�HQ�OD�GLUHFFLyQ�GHO�YHFWRU�X�
K ��������
E D�K
X�
\ �IX�E����E�����IX�D����D������K�

IXQFWLRQ�\ JU5�B5�J�D�
� &DOFXODU�HO�JUDGLHQWH�GH�XQ�FDPSR�HVFDODU�GH�5A��D�5�
I[ GG5�B5�J�D�>���@��
I\ GG5�B5�J�D�>���@��
\ >I[�I\@�

IXQFWLRQ�\ GLIFDPSRHVFDODU�IX�D�X�
��&DOFXODU�OD GLIHUHQFLDO�GHO�&( IX�HQ�HO�SXQWR�D�
\ GRW�JU5�B5�IX�D��X�

IXQFWLRQ�( HUURUFHV�IX�D�X�
��&DOFXODU�HUURU�GH�OD�IyUPXOD�GH�7D\ORU�GH�SULPHU�JUDGR
��SDUD�OD�IXQFLyQ�IX�HQ�HO�SXQWR�D�H[SDQGLGD�D��D�X�
LI�QRUP�X�  �

( ��
HOVH

E D�X�
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( ��IX�E����E�����IX�D����D���������
GLIFDPSRHVFDODU�IX�D�X���QRUP�X��

HQG

!!D >���@��� $VLJQDU�SXQWR�GRQGH�VH�FDOFXOD OD
��GLIHUHQFLDO�GH�I�

!!X >�������@���$VLJQDU�YHFWRU�SDUD�FDOFXODU�I�D�X��
��DSOLFDQGR�IyUPXOD�GH�7D\ORU GH�RUGHQ���

!!GHOWDI GLIFDPSRHVFDODU�#I5�B5�D�X��QRUP�X�
���
HUURUFHV�#I5�B5�D�X�
��&DOFXODU�GHOWDI I�D�X��I�D���SRU�OD�IyUPXOD�GH�7D\ORU

'H�SULPHU�RUGHQ�
!!GHOWDI I5�B5�D����X����D����X�����I5�B5�D����D�����
��&RPSDUDU�HO�YDORU�DQWHULRU�FRQ��GHOWDI I�D�X��I�D��
DQV
GHOWDI� ������
GHOWDI� ������

E� ,GHQWLILFDU� OD� WUDQVIRUPDFLyQ� OLQHDO� HQݑ��� ௔ܶሺݑሻ�� FRPR� OD� IXQFLyQ�
GLIFDPSRHVFDODU�#I5�B5�D�X� TXH�UHSUHVHQWD�OD�GLIHUHQFLDO�GH�݂ HQ�
ܽ�

F� ,QWHUSUHWDU�DQDOtWLFDPHQWH�OD�H[LVWHQFLD�GH�OD�GLIHUHQFLDO�GH�݂ HQ�HO�
SXQWR�ܽ ��FRPR�OD�SRVLELOLGDG�GH�DSUR[LPDU�GHOWDIൌ ݂ሺܽ ൅ ሻݑ െ ݂ሺܽሻ��
FRQ� OD� VXPD� GH� OD� WUDQVIRUPDFLyQ� OLQHDO GDGD� SRU��
GLIFDPSRHVFDODU�#I5�B5�D�X�� \� HO� HUURU GHILQLGR� FRPR��
QRUP�X�
HUURUFHV�#I5�B5�D�X� TXH� FRUUHVSRQGH� D� OD� IyUPXOD� GH�
7D\ORU�GH�SULPHU�RUGHQ�

G� ,QWHUSUHWDU JHRPpWULFDPHQWH�OD�GLIHUHQFLDO�DO�HMHFXWDU�ODV�VLJXLHQWHV�
DFFLRQHV�VREUH�REMHWRV�SUHYLDPHQWH�FRQVWUXLGRV�
IXQFWLRQ�IW SWDQJHQWH�I�D�[�\�
��&DOFXODU HO�SODQR�WDQJHQWH�GH I�HQ�HO�SXQWR�D�
IW I�D����D�����GG5�B5�I�D�>���@�
�[�D����� ���
GG5�B5�I�D�>���@��
�\�D�����
!![ D��������D���\ [�����'HILQLU�UDQJR�GH�[�H�\�SDUD

��JUDILFDU�
!!>[�\@ PHVKJULG�[�\�����(VWDEOHFHU�OD�PDOOD�TXH�

��UHSUHVHQWD�HO GRPLQLR�
!!PHVK�[�\�I5�B5�[�\�����*UDILFDU�OD�IXQFLyQ
!!FDGHQD >
�
�QXP�VWU�D�����
�
�QXP�VWU�D�����
�
����

QXP�VWU�I5�B5�D����D������
�
@�
!!WH[W�D����D����I5�B5�D����D�����FDGHQD�
FRORU
�
UHG
��
!!KROG�RQ�
!!PHVK�[�\�SWDQJHQWH�#I5�B5�>���@�[�\����
�*UDILFDU��HO SODQR WDQJHQWH
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'RQGH� GLIFDPSRHVFDODU�#I5�B5�D�X�� UHSUHVHQWD� � HO� FDPELR� GH�
DOWXUD�GHO�SODQR� WDQJHQWH�D� OD�JUiILFD�GH�݂ HQ�HO�SXQWR�ሺܽǡ ݂ሺܽሻሻ��
PLHQWUDV�TXH ݂ሺܽ ൅ ሻݑ െ ݂ሺܽሻ UHSUHVHQWD �HO �FDPELR �GH�DOWXUD�
GH� OD� VXSHUILFLH� ݖ ൌ ݂ሺݔǡ ሻݕ FXDQGR� ሺݔǡ ሻݕ FDPELD� GHO� SXQWR� ILMR
ࢇ ൌ ሺܽǡ ܾሻ DO�SXQWR��D�X �D�����X����D����X�������9HU�ODV )LJXUD�
�� \�)LJXUD���Ϳ�

)LJXUD�����3ODQR�WDQJHQWH�D�OD�VXSHUILFLHࢠ� ൌ ૛࢞ ൅ ૛࢟ HQ�HO�SXQWR�ሺ૚ǡ ૚ǡ ૛ሻ��)XHQWH��HO�
DXWRU
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)LJXUD�����,QWHUSUHWDFLyQ�JHRPpWULFD�GH�OD�GLIHUHQFLDO�GHࢌ�ሺ࢞ǡ ሻ࢟ ൌ ૛࢞ ൅ ૛࢟ HQ�HO�
SXQWR�ሺ૚ǡ ૚ǡ ૛ሻǤ )XHQWH��HO�DXWRU�

H� 5HSHWLU OD� DFFLyQ�DQWHULRU�SDUD�RWURV�YDORUHV�GH ܽ�� GHO�YHFWRU ݑ \�
RWURV�FDPSRV�HVFDODUHV�݂�

I� 5HSHWLU \� PRGLILFDU� ODV� DFFLRQHV� DQWHULRUHV� SDUD� FDOFXODU� OD�
GLIHUHQFLDO�GH RWURV�FDPSRV�HVFDODUHV ݂ GHILQLGRV�GH�Թଷ D�Թ SDUD�
YDULRV� SXQWRV� ܽ \� YHFWRUHV� ݑ H� LQWHUSUHWDU� JHRPpWULFD� \�
DQDOtWLFDPHQWH�

�� 5HSHWLU�ODV�DFFLRQHV�DQWHULRUHV�\�JHQHUDOL]DUODV�SDUD�LQWHULRUL]DU�HQ�
XQ�SURFHVR�TXH�FDOFXOD� OD�GLIHUHQFLDO�GH�XQ�FDPSR�HVFDODU�HQ�XQ�
SXQWR�

�� (QFDSVXODU OD�DFFLyQ�DQWHULRU�HQ�HO�REMHWR�PDWHPiWLFR�GLIHUHQFLDO�GH�
XQ�FDPSR�HVFDODU�HQ�XQ�SXQWR ܽ�

+��&RQVWUXFFLyQ�GHO�REMHWR�GLIHUHQFLDO�GH�XQ�FDPSR�YHFWRULDO��',&9

�� 'DGR�XQ�DELHUWRܣ� VXEFRQMXQWR GH�Թ௡��XQ�SXQWR�ܽ GHܣ� \�XQ�FDPSR�
YHFWRULDO ݂ GHILQLGR�GH�$ HQ�Թ௠��OD�DFFLyQ GH�FDOFXODU�OD�GLIHUHQFLDO�
GH�݂ HQ�HO�SXQWR�ܽ��'DGR�HO�FDPSR�YHFWRULDO�
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݂ǣԹଷ ՜ Թଷ

ሺݔǡ ǡݕ ሻݖ ฽ ݂ሺݔǡ ǡݕ ሻݖ ൌ ሺݔ ൅ ݕ ൅ ǡݖ ݔ െ ݕ െ ǡݖݔʹ ሻǤݖݕݔ

GHWHUPLQDU� OD�GLIHUHQFLDO�GHO� FDPSR�YHFWRULDO�݂ HQ� HO� SXQWR�ܽ ൌ
ሺͳǡͳǡͳሻ�

D� 'HVHQFDSVXODU� HO� REMHWR� PDWHPiWLFR� IXQFLyQ� \� GHILQLU� HO� FDPSR�
YHFWRULDO
IXQFWLRQ�I I��[�\�]�
I [�\�]�

IXQFWLRQ�I I��[�\�]�
I [�\��
[
]�

IXQFWLRQ�I I��[�\�]�
I [
\
]�

E� 'HVHQFDSVXODU HO�REMHWR�PDWHPiWLFR�GHULYDGD�GH�XQD�IXQFLyQ�HQ�HO�
SXQWR�ܽ ൌ ሺͳǡͳǡͳሻ�
IXQFWLRQ�\ GG5�B5�IX�D�X�
� &DOFXODU�'' GH�XQ�FDPSR�HVFDODU�GH�5A��D�5�
K ��������
E D�K
X�
\ �IX�E����E����E�����IX�D����D����D������K�

F� 'HVHQFDSVXODU HO�REMHWR�PDWHPiWLFR�FDPSR�HVFDODU�GLIHUHQFLDEOH�HQ�
XQ�SXQWR�ܽ�
IXQFWLRQ�\ JU5�B5�J�D�
� &DOFXODU�JUDGLHQWH�GH�XQ�FDPSR�HVFDODU�GH�5A��D�5�
I[ GG5�B5�J�D�>�����@��
I\ GG5�B5�J�D�>�����@��
I] GG5�B5�J�D�>�����@��
\ >I[�I\�I]@�

G� 'HVHQFDSVXODU�HO�REMHWR�PDWHPiWLFR�GHULYDGD�GH�XQD� IXQFLyQ�GH�
Թ௡ HQ�Թ௠�� FRPR� OD� PDWUL]� MDFRELDQD� GH� RUGHQ�݉ൈ ݊�� FRQ� ILODV�
IRUPDGDV� SRU� ORV� JUDGLHQWHV� GH� ݉ FDPSRV� HVFDODUHV�� SDUD� HO�
HMHPSOR�݉ ൌ ͵ǡ ݊ ൌ ͵�
IXQFWLRQ�\ MDF5�B5��I��I��I��D�
\ >JU5�B5�I��D��JU5�B5�I��D��JU5�B5�I��D�@�

H� 'HILQLU�OD�IXQFLyQ�HUURU�SDUD�OD�IyUPXOD�GH�7D\ORU�GH�JUDGR���
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௔ǣܧ ܣ ك Թଷ ՜ Թଷ

ݑ ฽ ሻݑ௔ሺܧ ൌ ൝
ԡ݂ሺܽ ൅ ሻݑ െ ݂ሺܽሻ െ ௔ܶሺݑሻԡ௠

ԡݑԡ௡
ǡ ܵ݅ ݑ ് Ͳ

Ͳǡ ܵ݅ ݑ ൌ Ͳ
Ǥ

IXQFWLRQ�( HUURUFYHF�I��I��I��D�X�
� 'HILQLU�IXQFLyQ�HUURU�
LI�QRUP�X�  �

( ��
HOVH

E D�X�
IE >I��E����E����E�����I��E����E����E�������
I��E����E����E����@�
ID >I��D����D����D�����I��D����D����D�������
I��D����D����D����@�
( �IE
�ID
�GLIFDPSRYHFWRULDO�I��I��I��D�X���QRUP�X��

HQG

I� 'HILQLU� FDPSR� YHFWRULDO� GLIHUHQFLDEOH� HQ� XQ� SXQWR� ܽ�� FRPR� OD�
H[LVWHQFLD� GH� OD� WUDQVIRUPDFLyQ� OLQHDO� DSOLFDGD� HQ� XQ� SXQWR�� HQ�
GLUHFFLyQ�GHO�YHFWRUݑ��� ௔ܶሺݑሻ��TXH�VH�UHSUHVHQWD�SRU�HO�SURGXFWR�GH�
OD�PDWUL]�MDFRELDQD�HYDOXDGD� HO�SXQWR�\�HO�YHFWRUݑ��
IXQFWLRQ�\ GLIFDPSRYHFWRULDO�I��I��I��D�X�

\ MDF5�B5��I��I��I��D�
X
�

J� &DOFXODU�ο ݂ሺܽሻ ൌ ݂ሺܽ ൅ ሻݑ െ ݂ሺܽሻ ൌ ௔ܶሺݑሻ ൅ ԡݑԡܧ௔ሺݑሻ
SDUD�ܽ ൌ ሺͳǡͳǡͳሻ ݑ����\ ൌ ሺͲǤͷǡͲǤͷǡͲǤͷሻ�
D >�����@�X >�����������@�
E D�X�
GHOWDI GLIFDPSRYHFWRULDO�#I��#I��#I��D�X�����

QRUP�X�
HUURUFYHF�#I��#I��#I��D�X��
IE >I��E����E����E�����I��E����E����E�������
I��E����E����E����@�
ID >I��D����D����D�����I��D����D����D�������
I��D����D����D����@�
GHOWDI IE
�ID

GHOWDI� 

������
�������
������

�� 5HSHWLU�ODV�DFFLRQHV�DQWHULRUHV�SDUD�RWURV�SXQWRV�ܽ \�YHFWRUHVݑ��
�� 5HSHWLU�ODV�DFFLRQHV�DQWHULRUHV�SDUD�RWURV�YDORUHV�GH�݉ǡ ݊ǡ ܽ ݑ�\ H�

LQWHULRUL]DU�HQ�HO�SURFHVR�GH�FDOFXODU�HO�GLIHUHQFLDO�GH�XQ�FDPSR�
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YHFWRULDO�GHILQLGR�GH�Թ௡ HQ�Թ௠ SDUD�HYDOXDU�OD�IyUPXOD�GH�7D\ORU�
GH�SULPHU�JUDGR�

�� (QFDSVXODU�HO�SURFHVR�DQWHULRU�HQ�HO�REMHWR�PDWHPiWLFR�GLIHUHQFLDO�
GH�XQ�FDPSR�YHFWRULDO�HQ�XQ�SXQWR�

�� ,QWHUSUHWDU� JHRPpWULFDPHQWH� OD� H[LVWHQFLD� GHO� GLIHUHQFLDO� GH� XQ�
FDPSR�YHFWRULDO�HQ�XQ�SXQWR�
6HDܣ� XQ�VXEFRQMXQWR�GH�Թଶ \�VHD�I�XQ�FDPSR�YHFWRULDO�GHܣ� HQ�Թଷ

TXH�UHSUHVHQWD XQD�VXSHUILFLH� ௙ܵ HQ�Թଷ��GHILQLGD�SDUDPpWULFDPHQWH�
FRPR�

௙ܵ ൌ ሼ ଵ݂ሺݏǡ ሻǡݐ ଶ݂ሺݏǡ ሻǡݐ ଷ݂ሺݏǡ ሻǣݐ ሺݏǡ ሻݐ א ሽǤܣ

6L�݂ HV�GLIHUHQFLDEOH�HQ�XQ�SXQWR�LQWHULRU�ሺݏ଴ǡ ଴ሻݐ GHܣ���HQWRQFHV�HO�
HVSDFLR�WDQJHQWH�D� ௙ܵ HQ�HO�SXQWR�

݂ሺݏ଴ǡ ଴ሻݐ ൌ ൫ ଵ݂ሺݏ଴ǡ ଴ሻǡݐ ଶ݂ሺݏ଴ǡ ଴ሻǡݐ ଷ݂ሺݏ଴ǡ ଴ሻ൯ݐ א Թଷǡ

HVWi� GDGR� SDUDPpWULFDPHQWH� SRU� OD� DSOLFDFLyQ� DItQ� GH� ܣ HQ�Թଷ

GHILQLGD�SRU�
଴ǡݏሺݐ݌ ǡݏ଴ሻሺݐ ሻݐ ൌ ݂ሺݏ଴ǡ ଴ሻݐ ൅ ݄݀ሺݏ଴ǡ ݏ଴ሻሺݐ െ ଴ǡݏ ݐ െ ଴ሻǤݐ

D� 'HILQLU ODV�FRPSRQHQWHV�GH�݂��SDUD�HO�FDVR�SDUWLFXODU�

݂ ൌ ሺ ଵ݂ሺݏǡ ሻǡݐ ଶ݂ሺݏǡ ሻǡݐ ଷ݂ሺݏǡ ሻሻݐ ൌ ሺݏ ൅ ǡݐ ݏ െ ǡݐ ଶݏ െ ଶሻݐ

HQ�HO�SXQWR ሺݏ଴ǡ ଴ሻݐ ൌ ሺͳǡʹሻǤ

IXQFWLRQ�I I��V�W�
� 'HILQLU�FRPSRQHQWH�I��GHO�FDPSR�YHFWRULDO�I�
I V�W�

IXQFWLRQ�I I��V�W�
� 'HILQLU�FRPSRQHQWH�I��GHO�FDPSR�YHFWRULDO�I�
I V�W�

IXQFWLRQ�I I��V�W�
� 'HILQLU�FRPSRQHQWH�I��GHO�FDPSR�YHFWRULDO�I�
I V�A��W�A��

E� 5HDOL]DU� DFFLRQHV� VREUH� ORV� REMHWRV� PDWHPiWLFRV� SUHYLDPHQWH�
FRQVWUXLGRV� SDUD� � KDOODU� HO� HVSDFLR� WDQJHQWH� D� XQD� VXSHUILFLH��
H[SUHVDGR�HQ�IRUPD�SDUDPpWULFD�
V� ��W� �����$VLJQDU�FRRUGHQDGDV�GHO�SXQWR�GH�WDQJHQFLD�
D >V��W�@����'HILQLU�HO�SXQWR�D�
VD V��������V�������'HILQLU�HO�UDQJR�GH�V�HQ�HO�GRPLQR�$�
WD W��������W�������'HILQLU�HO�UDQJR�GH�W�HQ�HO�GRPLQR�$�
>VF�WF@ PHVKJULG�VD�WD���� 'HILQLU�OD�PDOOD�SDUD�$�
[F I��VF�WF�����������&DOFXODU�IB��V�W����V�W��HQ�$�
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\F I��VF�WF�����������&DOFXODU�IB��V�W����V�W��HQ�$�
]F I��VF�WF�����������&DOFXODU�IB��V�W����V�W��HQ�$�
VXUI�[F�\F�]F���������*UDILFDU OD�VXSHUILFLH�6I�
� &DOFXODU�HO�HVSDFLR�WDQJHQWH
- MDF5�B5��I��I��I��D�����&DOFXODU�HO�GLIHUHQFLDO�GHO

��FDPSR�I�HQ�D��
I� >I��V��W���I��V��W���I��V��W��@����+DOODU�I� I�W��V���
SW #�V�W��I�
�-
>V�V��W�W�@����'HILQLU�HVSDFLR�WDQJHQWH�
��'HILQLU�OD�FRPSRQHQWH�HQ�[�GHO�HVSDFLR�WDQJHQWH�HQ
� IRUPD�SDUDPpWULFD�
SW[ #�V�W��I�����-�����
�V�V���-�����
�W�W���
��'HILQLU�OD�FRPSRQHQWH�HQ�\�GHO�HVSDFLR�WDQJHQWH�HQ
� IRUPD�SDUDPpWULFD�
SW\ #�V�W��I�����-�����
�V�V���-�����
�W�W���
��'HILQLU�OD�FRPSRQHQWH�HQ�]�GHO�HVSDFLR�WDQJHQWH�HQ
� IRUPD�SDUDPpWULFD�
SW] #�V�W��I�����-�����
�V�V���-�����
�W�W���
KROG�RQ
[W SW[�VF�WF���\W SW\�VF�WF���]W SW]�VF�WF������
��$VLJQDU OD�FRPSRQHQWH�HQ�[��\�\�] GHO�HVSDFLR�WDQJHQWH�
VXUI�[W�\W�]W�����*UDILFDU�GHO�HVSDFLR�WDQJHQWH�

F� $QDOL]DU� HO� UHVXOWDGR� GH� ODV� DFFLRQHV� DQWHULRUHV�� TXH� VH� SXHGHQ�
YLVXDOL]DU�HQ�OD�)LJXUD����

�� 5HSHWLU� ODV� DFFLRQHV� DQWHULRUHV� SDUD� ODV� VLJXLHQWHV� VLWXDFLRQHV� H�
LQWHULRUL]DU�HQ�XQ�SURFHVR��

݂ሺݏǡ ሻݐ հ ሺݔǡ ǡݕ ሻݖ ൌ ሺݏǡ ǡݐ ଶݏ ൅ ଶሻǡݐ ሺݏ଴ǡ ଴ሻݐ ൌ ሺͲǡͲሻǡ ሺݏ଴ǡ ଴ሻݐ ൌ ሺͳǡͳሻǤ

݂ሺݏǡ ሻݐ հ ሺݔǡ ǡݕ ሻݖ ൌ ሺݏ ൅ ǡݐ ݏ െ ǡݐ ଶݏ െ ଶሻǡݐ
ሺݏ଴ǡ ଴ሻݐ ൌ ሺͲǡͲሻǡ ሺݏ଴ǡ ଴ሻݐ ൌ ሺͳǡʹሻǤ

݂ሺݏǡ ሻݐ հ ሺݔǡ ǡݕ ሻݖ ൌ ሺݏ ��� ݐ ǡ ݏ ��� ݐ ǡ ሻǡݐ ሺݏ଴ǡ ଴ሻݐ ൌ ሺͲǡͲሻǡ ሺݏ଴ǡ ଴ሻݐ
ൌ ሺʹǡ ߨ ʹΤ ሻǤ

݂ሺݏǡ ሻݐ հ ሺݔǡ ǡݕ ሻݖ ൌ ሺ��� ݏ ��� ݐ ǡ ��� ݏ ��� ݐ ǡ ��� ሻǡݐ ሺݏ଴ǡ ଴ሻݐ ൌ ሺͲǡͲሻǤ

ሺݏ଴ǡ ଴ሻݐ ൌ ቀ
ߨ

Ͷ
ǡ
ߨ

Ͷ
ቁ

TXH�GHEH�JHQHUDU�OD�)LJXUD����
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)LJXUD�����,QWHUSUHWDFLyQ�JHRPpWULFD�GHO�HVSDFLR�WDQJHQWH�D�XQD�VXSHUILFLH�HQ�IRUPD�
SDUDPpWULFD��)XHQWH��HO�DXWRU�

)LJXUD�����,QWHUSUHWDFLyQ�JHRPpWULFD�GHO�HVSDFLR�WDQJHQWH�D�XQD�VXSHUILFLH�HQ�IRUPD�
SDUDPpWULFD��)XHQWH��HO�DXWRU�

�� (QFDSVXODU�ORV SURFHVRV�DQWHULRUHV�HQ�HO�REMHWR�PDWHPiWLFR�HVSDFLR�
WDQJHQWH�H[SUHVDGR�HQ�IRUPD�SDUDPpWULFD�D�XQD VXSHUILFLH�HQ�XQ�
SXQWR�
IXQFWLRQ�HVSDFLRWDQJHQWH�I��I��I��D�
V� D����W� D����
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VD V��������V�������'HILQLU�HO�UDQJR�GH�V�HQ�HO�GRPLQR�$�
WD W��������W�������'HILQLU�HO�UDQJR�GH�W�HQ�HO�GRPLQR�$�
>VF�WF@ PHVKJULG�VD�WD��� 'HILQLU�OD�PDOOD�SDUD�$�
[F I��VF�WF�����������&DOFXODU�IB��V�W����V�W��HQ�$�
\F I��VF�WF�����������&DOFXODU�IB��V�W����V�W��HQ�$�
]F I��VF�WF�����������&DOFXODU�IB��V�W����V�W��HQ�$�
VXUI�[F�\F�]F���������*UDILFDU�GH�OD�VXSHUILFLH�6I�
�&DOFXODU�HO�HVSDFLR�WDQJHQWH�
- MDF5�B5��I��I��I��D���� &DOFXODU�HO�GLIHUHQFLDO�GHO

��FDPSR�I�HQ�D�
V� D����W� D����������$VLJQDU�FRRUGHQDGDV�GHO�SXQWR�GH

��WDQJHQFLD�
I� >I��V��W���I��V��W���I��V��W��@���+DOODU�I� I�W��V���
SW #�V�W��I�
�-
>V�V��W�W�@�����'HILQLU�HVSDFLR�WDQJHQWH�
��'HILQLU�OD�FRPSRQHQWH�HQ�[�GHO�HVSDFLR�WDQJHQWH�HQ
� IRUPD SDUDPpWULFD�
SW[ #�V�W��I�����-�����
�V�V���-�����
�W�W���
��'HILQLU�OD�FRPSRQHQWH�HQ�\�GHO�HVSDFLR�WDQJHQWH�HQ
� IRUPD SDUDPpWULFD�
SW\ #�V�W��I�����-�����
�V�V���-�����
�W�W���
��'HILQLU�OD�FRPSRQHQWH�HQ�]�GHO�HVSDFLR�WDQJHQWH�HQ
� IRUPD SDUDPpWULFD�
SW] #�V�W��I�����-�����
�V�V���-�����
�W�W���
KROG�RQ
[W SW[�VF�WF�� \W SW\�VF�WF���]W SW]�VF�WF������
��+DOODU�OD�FRPSRQHQWH�HQ�[�\�\�] GHO�HVSDFLR�WDQJHQWH�
VXUI�[W�\W�]W�����*UDILFDU�GHO�HVSDFLR�WDQJHQWH�
V$ >V����V����V����V���@��� 'HILQLU�YHFLQGDG�GH�V��
W$ >W����W����W����W���@��� 'HILQLU�YHFLQGDG�GH�W��
KROG�RQ�
SDWFK�V$�W$�
E
�������� 'HILQLU�YHFLQGDG�GH�S� �V��W���
WH[W�V��W��>
R�
�QXP�VWU�V���
�
�QXP�VWU�W���
�
@��
� 'HILQLU�HO�SXQWR�3��
FDGHQD >
�
�QXP�VWU�I������
�
�QXP�VWU�I���������

�
�QXP�VWU�I������
�
@
WH[W�I�����I�����I�����FDGHQD�
[ODEHO�
[ [�V�W�
��\ODEHO�
\ \�V�W�
��]ODEHO�
] ]�V�W�
��
WLWOH�
(VSDFLR�WDQJHQWH�D�XQD�VXSHUILFLH����
SDUDPpWULFDPHQWH
�

,��7HRUHPDV�IXQGDPHQWDOHV

�� 9HULILFDU�TXH VL�XQD�IXQFLyQ�HV�GLIHUHQFLDEOH�HQ�XQ�SXQWR� HQWRQFHV�
HV� FRQWLQXD HQ� HO� SXQWR� 7',&2�� � 9HULILFDU� TXH� HO� UHFtSURFR� GHO�
WHRUHPD�QR�VH�FXPSOH��'DGD�OD�IXQFLyQ



/$�&2*1,&,Ð1�<�/$�(16(f$1=$�'(/�&21&(372�'(�',)(5(1&,$/� '(6'(�/$�7(25Ì$�$32(�
81�$3257(�$�/$�)250$&,Ð1�'(�352)(625(6�(1�0$7(0É7,&$6

���

݂ǣԹଶ ՜ Թ

ሺݔǡ ሻݕ հ ݂ሺݔǡ ሻݕ ൌ ቐ

ଶݕݔ

ଶݔ ൅ ଶݕ
ǡ ሺݔǡ ሻݕ ് ሺͲǡͲሻ

Ͳǡ ሺݔǡ ሻݕ ൌ ሺͲǡͲሻ

D� 'HILQLU�OD�IXQFLyQ
IXQFWLRQ�I I5�B5�[�\�
LI�[  ��	�\  �

I ��
HOVH

I �[�
\�A�����[�A��\�A���
HQG

E� 9HULILFDU�TXH�SDUD�HVWD�IXQFLyQ�OD�IyUPXOD�GH�7D\ORU�QR�VH�FXPSOH��
XWLOL]DQGR�ORV�REMHWRV�PDWHPiWLFRV�GHULYDGD�GLUHFFLRQDO��JUDGLHQWH�
GH�XQ�FDPSR�HVFDODU�\�GLIHUHQFLDO�GH�XQ�FDPSR�HVFDODU�
!!WD\ORU GLIFDPSRHVFDODU�#I5�B5�D�X��QRUP�X�
���
HUURUFHV�#I5�B5�D�X�
� 'HILQLU�IyUPXOD�GH�7D\ORU GH�RUGHQ�GRV�
DQV 

�
!!GHOWDI I5�B5�D����X����D����X�����I5�B5�D����D����
� &DOFXODU�HO�YDORU�GH�'HOWD�I�
DQV ������
��&DOFXODU�OD�GLIHUHQFLDO�SRU�OD�GHILQLFLyQ�
!!ISULQWI�
'LIHUHQFLDO�I�HQ��[��\�����
�����I?Q
�GLIFDPSRHVFDODU�#I5�B5�D�X��

��0RVWDU�OD�VDOLGD�GH�ORV�UHVXOWDGRV�
'LIHUHQFLDO�I�SRU�OD�GHILQLFLyQ HQ��[��\�������������
!!ISULQWI�
6L�I�HV�GLIHUHQFLDEOH�HQ��[��\����SRU�HO���
FRURODULR���������I?Q
�GG5�B5�#I5�B5�D�X��

��*HQHUD�OD�VDOLGD
6L�I�HV�GLIHUHQFLDEOH�HQ��[��\����SRU�HO�FRURODULR���
�������

F� ,QWHUSUHWDU�JHRPpWULFDPHQWH�TXH�HVWD�IXQFLyQ�QR�HV�GLIHUHQFLDEOH��
*UDILFDU�OD�IXQFLyQ�\�HO�SODQR�WDQJHQWH�UHDOL]DQGR�DFFLRQHV�VREUH�
ORV�REMHWRV�SODQR�WDQJHQWH�\�IXQFLyQ�GHILQLGD�GH�Թଶ HQ�Թ�
FOF�
D >���@������������$VLJQDU SXQWR�GH�WDQJHQFLD�
X >�������@��������$VLJQDU YHFWRU�GLUHFFLyQ�
[� D����\� D����
[ [�����������[���������$VLJQDU UDQJR�SDUD�[�
\ \�����������\���������$VLJQDU UDQJR�SDUD�\�
>[�\@ PHVKJULG�[�\������$VLJQDU PDOOD�GHO�GRPLQLR�



=$*$/2�(15,48(�68É5(=�$*8,/$5

���

KROG�RQ�
PHVK�[�\�I5�B5�[�\������*UDILFDU�OD�IXQFLyQ�
PHVK�[�\�SWDQJHQWH�#I5�B5�D�[�\���� *UDILFDU�HO�SODQR

��WDQJHQWH
JULG�RQ�

G� ,QWHUSUHWDU�TXH�OD�JUiILFD�GH�IXQFLyQ�HQ�YHFLQGDGHV�GHO�SXQWR�ሺͲǡͲሻ��
QR�VH�SXHGH DSUR[LPDU�SRU�XQ�SODQR�WDQJHQWH�D�OD�IXQFLyQ�HQ�ሺͲǡͲሻ��
YHU�OD )LJXUD����

)LJXUD�����,QWHUSUHWDFLyQ�JHRPpWULFD�GH�XQD�IXQFLyQ�FRQWLQXD�SHUR�QR�GLIHUHQFLDEOH�
HQ�ሺ૙ǡ ૙ሻ��)XHQWH��HO�DXWRU�

�� 5HSHWLU� ODV� DFFLRQHV DQWHULRUHV� SDUD� RWURV HMHPSORV� \�
FRQWUDHMHPSORV�GHO�7HRUHPD��� 7',&2�

�� ,QWHULRUL]DU�HO�SURFHVR�DQWHULRU�SDUD� LQIHULU�TXH� VHU�GLIHUHQFLDEOH�
LPSOLFD�VHU�FRQWLQXR� SHUR�HO�UHFtSURFR�QR�VH�FXPSOH�

�� 9HULILFDU�HO�7HRUHPD����3DUD�HO�FRQWUDUUHFtSURFR��VL�XQD�IXQFLyQ�HV�
GLVFRQWLQXD� HQ� XQ� SXQWR� HQWRQFHV� QR� HV� GLIHUHQFLDEOH� HQ� HVWH�
SXQWR� 9HULILFDUOR�SDUD�OD�VLJXLHQWH�IXQFLyQ��TXH�QR�HV�GLIHUHQFLDEOH�
HQ�ሺͲǡͲሻ�

݂ǣԹଶ ՜ Թ

ሺݔǡ ሻݕ հ ݂ሺݔǡ ሻݕ ൌ ቐ

ସݕݔ

ସݔ ൅ ସݕ
ǡ ሺݔǡ ሻݕ ് ሺͲǡͲሻ

Ͳǡ ሺݔǡ ሻݕ ൌ ሺͲǡͲሻ
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D� 'HILQLU�OD�IXQFLyQ
IXQFWLRQ�I I5�B5�[�\�
LI�[  ��	�\  �

I ��
HOVH

I �[�
\�A�����[�A��\�A���
HQG

E� *UDILFDU� OD� IXQFLyQ� \� HO� SODQR� WDQJHQWH� FRQ� DFFLRQHV� VREUH� ORV�
REMHWRV�SUHYLDPHQWH�FRQVWUXLGRV�H�LQWHUSUHWDU�OD�JUiILFD�

IXQFWLRQ�WHRUHPD��YDUDUJLQ�
��9HULILFDU�VL�XQD�IXQFLyQ�HV�GLIHUHQFLDEOH�LPSOLFD�OD
��H[LVWHQFLD�GH�ODV�GHULYDGDV�GLUHFFLRQDOHV�
FOF�
D >���@������������$VLJQDU�SXQWR�GH�WDQJHQFLD�
X >��� ���@��������$VLJQDU YHFWRU�GLUHFFLyQ�
[� D����\� D����
[ [�����������[�������� $VLJQDU�UDQJR�SDUD�[�
\ \�����������\���������$VLJQDU 5DQJR�SDUD�\�
>[�\@ PHVKJULG�[�\������'HILQLU�HO�GRPLQLR GH�I�
KROG�RQ�
&� �GHO��I5�B5�[�\���
��*UDILFDU�OD�IXQFLyQ
PHVK�[�\�I5�B5�[�\��
)DFH/LJKWLQJ
�
JRXUDXG
����

/LQH:LGWK
������
PHVK�[�\�SWDQJHQWH�#I5�B5�D�[�\����� *UDILFDU�HO�SODQR

��WDQJHQWH�
JULG�RQ�
�)yUPXOD�GH�7D\ORU
WD\ORU GLIFDPSRHVFDODU�#I5�B5�D�X��QRUP�X�
���
HUURUFHV�#I5�B5�D�X�
GHOWDI I5�B5�D����X����D����X�����I5�B5�D����D����
ISULQWI�
'LIHUHQFLDO�I�SRU�OD�GHILQFLyQ�HQ��[��\�����
�����I?Q
��GLIFDPSRHVFDODU�#I5�B5�D�X��

ISULQWI�
6L�I�HV�GLIHUHQFLDEOH�HQ��[��\����SRU�HO���

FRURODULR��������I?Q
�GG5�B5�#I5�B5�D�X�� �
$O�UHDOL]DU ODV�DQWHULRUHV�DFFLRQHV�GD�FRPR�UHVXOWDGR�

WD\ORU� 
�������

GHOWDI� 
������

'LIHUHQFLDO�I�SRU�OD�GHILQFLyQ�HQ��[��\�������������
6L�I�HV�GLIHUHQFLDEOH�HQ��[��\����SRU�HO�FRURODULR���
�������
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/D�JUiILFD�JHQHUDGD�HV�OD�)LJXUD����

)LJXUD�����,QWHUSUHWDFLyQ�JHRPpWULFD�GH�XQD�IXQFLyQ�GLVFRQWLQXD�\�QR�GLIHUHQFLDEOH�
HQ�ሺ૙ǡ ૙ሻ��)XHQWH��HO�DXWRU�

�� 5HSHWLU� ODV� DFFLRQHV� DQWHULRUHV� SDUD� RWURV� HMHPSORV� \�
FRQWUDHMHPSORV�SDUD�YHULILFDU�HO�7HRUHPD���

�� ,QWHULRUL]DU�HO�SURFHVR�DQWHULRU� SDUD�LQIHULU�TXH�VL�XQD�IXQFLyQ�HV�
GLIHUHQFLDEOH�HQ�XQ�SXQWR��HQWRQFHV�LPSOLFD�OD�H[LVWHQFLD�GH�WRGDV�
ODV�GHULYDGDV�GLUHFFLRQDOHV�HQ�HO�SXQWR� 7',''��6LQ�HPEDUJR��HO�
UHFtSURFR�QR�HV�FLHUWR�

�� 9HULILFDU�HO�7HRUHPD����3DUD�OD�IXQFLyQ�
݂ǣԹଶ ՜ Թ

ሺݔǡ ሻݕ հ ݂ሺݔǡ ሻݕ ൌ ቐ
ሺݔଶ ൅ ଶሻݕ ���

ͳ

ඥݔଶ ൅ ଶݕ
ǡ ሺݔǡ ሻݕ ് ሺͲǡͲሻ

Ͳǡ ሺݔǡ ሻݕ ൌ ሺͲǡͲሻ
OD�FXDO�HV GLIHUHQFLDEOH�HQ�ሺͲǡͲሻ SHUR�VXV�GHULYDGDV�SDUFLDOHV�QR�VRQ�
FRQWLQXDV�HQ�HVWH�SXQWR�

D� 'HILQLU�OD�IXQFLyQ�
IXQFWLRQ�I I5�B5�[�\�
LI�[  ��	�\  �

I ��
HOVH
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I �[�A��\�A���
VLQ����VTUW�[�A��\�A����
HQG

E� *UDILFDU� OD� IXQFLyQ� \� HO� SODQR� WDQJHQWH� FRQ� DFFLRQHV� VREUH� ORV�
REMHWRV�SUHYLDPHQWH�FRQVWUXLGRV�H�LQWHUSUHWDU�OD�JUiILFD�
IXQFWLRQ�WHRUHPD��YDUDUJLQ�
��(MHPSOLILFDU�TXH�OD�H[LVWHQFLD�\�OD�FRQWLQXLGDG�GH�ODV
��GHULYDGDV�SDUFLDOHV�HQ�XQ�SXQWR�LPSOLFD�OD�H[LVWHQFLD
� GH�OD�GLIHUHQFLDO�HQ�HO�SXQWR�
FOF�
D >���@����������� $VLJQDU�SXQWR�GH�WDQJHQFLD�
X >�������@��������$VLJQDU�YHFWRU�GLUHFFLyQ�
[� D����\� D����
[ [�����������[�������� 'HILQLU�UDQJR�SDUD�[�
\ \�����������\���������'HILQLU�UDQJR�SDUD�\�
>[�\@ PHVKJULG�[�\������'HILQLU GRPLQLR�GH�OD�IXQFLyQ�
KROG�RQ�
&� �GHO��I5�B5�[�\���
PHVK�[�\�I5�B5�[�\��
)DFH/LJKWLQJ
�
JRXUDXG
����

/LQH:LGWK
������
��*UDILFDU�OD�IXQFLyQ
PHVK�[�\�SWDQJHQWH�#I5�B5�D�[�\����� *UDILFDU�HO�SODQR
JULG�RQ�
WD\ORU GLIFDPSRHVFDODU�#I5�B5�D�X��QRUP�X�
���
HUURUFHV�#I5�B5�D�X��
��$VLJQDU�IyUPXOD�GH�7D\ORU GH�RUGHQ���
GHOWDI I5�B5�D����X����D����X�����I5�B5�D����D���������
ISULQWI�
'LIHUHQFLDO�I�SRU�OD�GHILQLFLyQ�HQ��[��\�����
�����I?Q
�GLIFDPSRHVFDODU�#I5�B5�D�X��
ISULQWI�
6L�I�HV�GLIHUHQFLDEOH�HQ��[��\����SRU�HO���
FRURODULR��������I?Q
�GG5�B5�#I5�B5�D�X��

��6DOLGD�TXH�JHQHUD
'LIHUHQFLDO�I�SRU�OD�GHILQLFLyQ�HQ��[��\�������������
6L�I�HV�GLIHUHQFLDEOH�HQ��[��\����SRU�HO�FRURODULR���
�������

$O�HMHFXWDU�HVWDV�DFFLRQHV�VH�JHQHUD�OD�VLJXLHQWH�VDOLGD�\�OD�)LJXUD�
���
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)LJXUD�����,QWHUSUHWDFLyQ�JHRPpWULFD�GH�XQD�IXQFLyQ�GLIHUHQFLDEOH�HQ�ሺ૙ǡ ૙ሻ��

)XHQWH��HO�DXWRU�

F� 5HSUHVHQWDU�JUiILFDPHQWH�ODV�GHULYDGDV�SDUFLDOHV�GH�OD�IXQFLyQ�HQ�
HO�SXQWR�ሺͲǡͲሻ��H�LQWHUSUHWDU�

�� 5HSHWLU� ODV� DFFLRQHV� DQWHULRUHV� SDUD� RWURV� HMHPSORV� \�
FRQWUDHMHPSORV� SDUD�YHULILFDU�HO�7HRUHPD���7&6',�

�� ,QWHULRUL]DU�HO�SURFHVR�DQWHULRU� SDUD�LQIHULU�TXH�XQD�IXQFLyQ�SXHGH�
VHU�GLIHUHQFLDEOH�HQ�XQ�SXQWR� VLQ�HPEDUJR� ODV�GHULYDGDV�SDUFLDOHV�
QR� VRQ� FRQWLQXDV� HQ� HO� SXQWR� TXH� DILUPD� TXH� HO� UHFtSURFR� GHO�
7HRUHPD���QR�VH�FXPSOH�
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'LVHxR�GHO�FXHVWLRQDULR

(VWH�DSDUWDGR�WLHQH�FRPR�SURSyVLWR�GHVFULELU�FyPR�VH�GLVHxy�\�YDOLGy�
HO�FXHVWLRQDULR� TXH�IXH�HO�LQVWUXPHQWR�XWLOL]DGR�SDUD�OD�UHFROHFFLyQ�\�
HO�DQiOLVLV�FXDOLWDWLYR�GH�OD�LQIRUPDFLyQ�FRQ�HO�ILQ�GH�SRGHUOD�WULDQJXODU�
FRQ�RWUDV�IXHQWHV�\�GHWHUPLQDU�QLYHOHV�GH�FRPSUHQVLyQ�

(Q� OD� IDVH� GH� GLVHxR� GHO� FXHVWLRQDULR� VH� GHVFULEH� FyPR� VH�
LGHQWLILFDURQ�\�VHOHFFLRQDURQ�ORV�FRQWHQLGRV��ODV�FDUDFWHUtVWLFDV�GH�ORV�
HVWXGLDQWHV�TXH�SDUWLFLSDURQ�HQ�OD�DSOLFDFLyQ�SLORWR��OD�HYDOXDFLyQ�SRU�
ORV� H[SHUWRV� \� HQ� ~OWLPR� WpUPLQR� OD� SUHVHQWDFLyQ� GH� OD� YHUVLyQ�
PRGLILFDGD��VHJ~Q�ORV�LQIRUPHV�GH�ORV�H[SHUWRV�\�GH�ODV�UHVSXHVWDV�GH�
ORV�HVWXGLDQWHV�D�ODV�GLVWLQWDV�WDUHDV��

,GHQWLILFDFLyQ�GH�ORV�FRQWHQLGRV�GHO�FXHVWLRQDULR

3DUD�LGHQWLILFDU�ORV�FRQWHQLGRV�PDWHPiWLFRV�TXH�GHEtDQ�IRUPDU�SDUWH�
GHO� SUHFXHVWLRQDULR�� HQ� SULPHU� OXJDU� VH� VHOHFFLRQDURQ� \� DQDOL]DURQ�
RFKR�OLEURV�GH�WH[WR�GH�HGLWRULDOHV�GH�DPSOLD�GLIXVLyQ�LQWHUQDFLRQDO�\�
TXH�VRQ�OD�IXHQWH�SULQFLSDO�GH�FRQVXOWD�GH�ORV�HVWXGLDQWHV��

/RV�WH[WRV�KDFHQ�XQD�H[SRVLFLyQ DQDOtWLFD�GHO�FRQFHSWR��GH�ORV�
FXDOHV�FXDWUR�KDFHQ�pQIDVLV�HQ�OD�SDUWH�WHyULFD�\�ORV�RWURV�FXDWUR�HQ ODV�
DSOLFDFLRQHV�GH�ORV�FRQWHQLGRV�GH�OD�GLIHUHQFLDO��

8QD�UHVHxD�GH�HVWH�DQiOLVLV�VH�DQH[y HQ�OD�VHFFLyQ�DQiOLVLV�GH�OD�
GLIHUHQFLDO�HQ�ORV�OLEURV�GH�WH[WR��GRQGH�VH�LGHQWLILFDURQ�ORV�HOHPHQWRV�
PDWHPiWLFRV�� ODV� UHODFLRQHV� OyJLFDV�\� ORV� VLVWHPDV�GH� UHSUHVHQWDFLyQ�
TXH�FRQVWLWX\HQ�OD�GLIHUHQFLDO�GH�XQD�IXQFLyQ�HQ�YDULDV�YDULDEOHV��

/D�FRPSUHQVLyQ�GHO�FRQFHSWR�SRU�ORV�HVWXGLDQWHV�IXH HO�REMHWR�
GH�HVWD�LQYHVWLJDFLyQ� \�ORV�HOHPHQWRV�PDWHPiWLFRV�TXH�OR�FRQILJXUDQ�
VH�FRQFUHWDQ�HQ�ORV�VLJXLHQWHV��FRQ�VXV�UHVSHFWLYDV�VLJODV�

x )XQFLyQ�HQ�YDULDV�YDULDEOHV�)99�
x 'HULYDGD�GLUHFFLRQDO�''�
x 'HULYDGD�SDUFLDO�'3�
x )XQFLyQ�GHULYDEOH�HQ�XQ�SXQWR�')99�
x 'LIHUHQFLDO�GH�XQD�IXQFLyQ�UHDO�GH�YDULDEOH�UHDO�',)5�
x 'LIHUHQFLDO�GH�XQD�IXQFLyQ�YHFWRULDO�GH�YDULDEOH�UHDO�',)95�
x 'LIHUHQFLDO�GH�XQ�FDPSR�HVFDODU�',&(�
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x 'LIHUHQFLDO�GH�XQ�FDPSR�YHFWRULDO�',&9�
x 'LIHUHQFLDO�GH�XQD�IXQFLyQ�HQ�YDULDV�YDULDEOHV�',)99�
x 7HRUHPDV�IXQGDPHQWDOHV�GH�GLIHUHQFLDFLyQ�7)',�
� 7HRUHPD��� 'LIHUHQFLDELOLGDG�LPSOLFD�FRQWLQXLGDG�7',&2�
� 7HRUHPD����'LIHUHQFLDELOLGDG�LPSOLFD�OD�H[LVWHQFLD�GH�ODV�GHULYDGDV�

GLUHFFLRQDOHV�7',''���
� &RURODULR����/D�GLIHUHQFLDELOLGDG�GH�XQ�FDPSR�HVFDODU�LPSOLFD�OD�

H[LVWHQFLD�GH�ODV�GHULYDGDV�SDUFLDOHV�&','3�
� 7HRUHPD����&RQGLFLyQ�VXILFLHQWH�GH�GLIHUHQFLDELOLGDG�7&6',�
� 7HRUHPD����'LIHUHQFLDELOLGDG�GH�XQ�FDPSR�YHFWRULDO�LPSOLFD�OD�

GLIHUHQFLDELOLGDG�GH�ORV�݉ FDPSRV�HVFDODUHV�TXH�OR�FRQIRUPDQ�
7',&9',&(�

� &RURODULR����)XQFLyQ�GH�FODVHܥ�ଵ LPSOLFD�VHU�GLIHUHQFLDEOH�&&�',�

(ODERUDFLyQ�GHO�SUHFXHVWLRQDULR
3DUD OD�HODERUDFLyQ�GHO�SUHFXHVWLRQDULR�VH�WRPDURQ FRPR�UHIHUHQFLD�ORV�
HOHPHQWRV� PDWHPiWLFRV�� ODV� UHODFLRQHV� OyJLFDV�� ORV� VLVWHPDV� GH�
UHSUHVHQWDFLyQ� \� OD� GHVFRPSRVLFLyQ� JHQpWLFD� GHO� FRQFHSWR� GH�
GLIHUHQFLDO� GH� XQD� IXQFLyQ� HQ� YDULDV� YDULDEOHV�� SUHVHQWDGRV� HQ� ODV
VHFFLRQHV�DQWHULRUHV� \�D�SDUWLU�GH�HOORV�VH�VHOHFFLRQy XQD�FROHFFLyQ�GH�
͵Ͳ SUREOHPDV� TXH� FRPSUHQGLHURQ�� HO� GHVDUUROOR� FXUULFXODU�
LGHQWLILFDGR� HQ� ORV� OLEURV� GH� WH[WR�� ODV� DFWLYLGDGHV� SODQWHDGDV�� ORV�
SUREOHPDV� GHVFULWRV� HQ� DUWtFXORV� SXEOLFDGRV� HQ� UHYLVWDV� GH�
LQYHVWLJDFLyQ�

'H�OD�FROHFFLyQ�GH�ORV�͵Ͳ SUREOHPDV�VH�HVFRJLHURQ�ORV�GLH]�PiV�
UHSUHVHQWDWLYRV�GHO�FRQFHSWR�\�TXH�SHUPLWtDQ�DQDOL]DU� ODV�UHODFLRQHV�
OyJLFDV� TXH� ORV� HVWXGLDQWHV� GHEtDQ� HVWDEOHFHU� HQWUH� ORV� HOHPHQWRV�
PDWHPiWLFRV�GDGRV�HQ�GLVWLQWRV�VLVWHPDV GH�UHSUHVHQWDFLyQ��3DUD�FDGD�
XQR�GH�HVWRV�SUREOHPDV�VH�GHWHUPLQy�HO�Q~PHUR�Pi[LPR�GH�FXHVWLRQHV�
TXH�GHEtDQ FRQWHQHU� \�TXH�SXGLHUDQ�VHU�FRQWHVWDGRV HQ�HO�WUDQVFXUVR�
GH�XQD�FODVH�XQLYHUVLWDULD�KDELWXDO�

(O�IRUPDWR�GH�SUHVHQWDFLyQ�GHO�SUHFXHVWLRQDULR�FRQVWDED�GH�WUHV�
IROLRV��(Q�HO�SULPHU�IROLR�VH�LQFOXtD�HO�QRPEUH�GHO�HVWXGLDQWH��OD�HGDG�\�
OD� IHFKD� GH� UHDOL]DFLyQ� GHO� SUHFXHVWLRQDULR� OXHJR� DSDUHFtDQ� ODV�
SUHJXQWDV� FRQ� ORV� FRUUHVSRQGLHQWHV� tWHPV�� (O� HVWXGLDQWH� HQ� KRMDV�
DQH[DV� UHVSRQGtD HO�FXHVWLRQDULR�
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6XMHWRV

&RQWHVWDURQ� HO� SUHFXHVWLRQDULR� ͳͶ HVWXGLDQWHV� �VHLV PXMHUHV� \� RFKR
KRPEUHV��� FRQ�XQ� UDQJR�GH� HGDG�HQWUH� ������DxRV��GH� VHJXQGR�DxR�
�FXDUWR� VHPHVWUH� FXUULFXODU�� GHO� SURJUDPD� GH� 0DWHPiWLFDV� GH� OD�
8QLYHUVLGDG�3HGDJyJLFD�\�7HFQROyJLFD�GH�&RORPELD��837&��7RGRV�ORV�
HVWXGLDQWHV�HVWDEDQ�FXUVDQGR�OD�DVLJQDWXUD�GH�&iOFXOR�0XOWLYDULDEOH�
HQ� HO�PRPHQWR� GH� OD� UHDOL]DFLyQ GH� OD� SUXHED�� KDEtDQ� UHFLELGR� XQD�
LQVWUXFFLyQ�SUHYLD�FRQ�ODV�DFWLYLGDGHV�FRPSXWDFLRQDOHV�EDVDGDV�HQ�OD�
'*�� VREUH� HO� FRQFHSWR� GH� GLIHUHQFLDO� GH� XQD� IXQFLyQ� HQ� YDULDV�
YDULDEOHV͘

9DOLGDFLyQ�GHO�FXHVWLRQDULR�SRU�H[SHUWRV

3DUD� OD� HYDOXDFLyQ� GHO� SUHFXHVWLRQDULR� SRU� H[SHUWRV� VH� FRQWDFWDURQ�
QXHYH� SURIHVRUHV�� DVLJQiQGROH� ORV VHXGyQLPRV� (;Q�� VLHWH� GH� HOORV�
DWHQGLHURQ�OD�VROLFLWXG�\�UH~QHQ�ODV�VLJXLHQWHV�FDUDFWHUtVWLFDV�

$PSOLD� H[SHULHQFLD� HQ� HO� GHVDUUROOR� GH� FXUVRV� GH� FiOFXOR�
PXOWLYDULDEOH� \� DQiOLVLV� UHDO� /RV� H[SHUWRV� (;��� (;� FRQ WtWXOR� GH�
GRFWRU�HQ�0DWHPiWLFDV�\�YLQFXODGRV�FRQ�OD�8QLYHUVLGDG�1DFLRQDO�GH�
&RORPELD��ORV�H[SHUWRV��(;���(;���(;���(;� FRQ WtWXOR�GH�0DHVWUtD�HQ�
0DWHPiWLFDV�� \ HO� H[SHUWR�(;� FRQ� WtWXOR�GH�0DHVWUtD� HQ�(GXFDFLyQ�
0DWHPiWLFD��ORV�FLQFR HVWiQ�YLQFXODGRV�FRQ�OD�837&��/RV�H[SHUWRV�(;�
\�(;���QR�DWHQGLHURQ�OD�VROLFLWXG�

$� ORV� H[SHUWRV� VH� OHV� HQYLy� XQ� GRFXPHQWR�� TXH� FRPSUHQGtD��
FDUWD� GH� VROLFLWXG�� FRQWH[WR� GH� OD� LQYHVWLJDFLyQ�� IRUPXODFLyQ� GHO�
SUREOHPD�� REMHWLYRV�� GLVHxR� GHO� FXHVWLRQDULR� HQ� XQD� WDEOD� FRQ� ODV�
FROXPQDV� REMHWLYRV�� WDUHDV�� tWHPV�� GHVFULSWRUHV�� SURFHGHQFLD� \�
YDULDEOHV�� (Q� HO� iPELWR� GH� HVWD� LQYHVWLJDFLyQ�� SDUD� FDGD� WDUHD� ORV�
GHVFULSWRUHV�VH�HQWHQGLHURQ�FRPR�ODV�SDODEUDV�FODYH�TXH�OD�GHILQHQ�R�
FDUDFWHUL]DQ� ODV� YDULDEOHV� FRPR� XQ� FRQMXQWR� GH� HOHPHQWRV�
PDWHPiWLFRV�� \ ODV� IRUPDV� GH� UHSUHVHQWDFLyQ� FRPR� YHUEDO�� JUiILFD��
DOJHEUDLFD�\�WDEXODU��TXH�FRQILJXUDQ�HO�FRQFHSWR�GH�',)99�

$O�ILQDOL]DU VH�SURSXVR�XQD�HQFXHVWD�SDUD�FDGD�WDUHD��7DEOD����Ϳ��
D�ILQ�GH HYDOXDU�ODV�UHSUHVHQWDFLRQHV��HO�JUDGR�GH�GLILFXOWDG��HO�JUDGR�
GH� UHOHYDQFLD�� ORV� HOHPHQWRV� PDWHPiWLFRV�� ODV� REVHUYDFLRQHV� \�
VXJHUHQFLDV�� $� FRQWLQXDFLyQ� VH� GHVFULEHQ� ORV� UHVXOWDGRV� GH� HVWH�
DQiOLVLV��ODV�REVHUYDFLRQHV�\�VXJHUHQFLDV�KHFKDV SRU�ORV�H[SHUWRV�
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7DUHD� �� 5HVSHFWR� D� ODV� UHSUHVHQWDFLRQHV� ORV� H[SHUWRV�
FRQVLGHUDQ�TXH�OD�YHUEDO�HVWi SUHVHQWH�HQ�XQ��� ���OD�JUiILFD�HQ��� ���
OD�DOJHEUDLFD�HQ��� ��\�OD�WDEXODU�HQ�� ���VREUH�HO��JUDGR�GH�GLILFXOWDG�
HO��� ��OD�FDOLILFD GH�SRFD��HO��� ��GH�PHGLD�\�HO�� � GH�DOWD��\�HQ�FXDQWR
DO�JUDGR�GH�UHOHYDQFLD� OD�HYDO~D�GH SRFD��HO�� ���GH PHGLD� HO �� � \�
GH� DOWD� HO� ��� � �YHU� )LJXUD� ��Ϳ�� /RV� HOHPHQWRV� PDWHPiWLFRV�
FDUDFWHUtVWLFRV�VRQ�',)5��')99��7&6',��6H�FRQFOX\H�TXH�HVWD�WDUHD�HV
FRQVLGHUDGD�SRU ORV�H[SHUWRV�FRPR�GH�GLILFXOWDG�PHGLD�\�DOWDPHQWH�
UHOHYDQWH�

)LJXUD������5HSUHVHQWDFLRQHV��JUDGRV�GH�GLILFXOWDG�\�UHOHYDQFLD GH�OD�WDUHD���

7DUHD� �� /RV� H[SHUWRV FDOLILFDQ� ODV� UHSUHVHQWDFLRQHV DVt��
DOJHEUDLFD� �� ��� YHUEDO� �� ��� JUiILFD� �� ��� 5HVSHFWR� DO� JUDGR� GH�
GLILFXOWDG� HO��� � OD�FRQVLGHUD�GH�SRFD��HO��� ��GH�PHGLD�\�HO��� � GH�
DOWD��(Q� OR� UHODWLYR DO�JUDGR�GH� UHOHYDQFLD� OD� HYDO~DQ� SRFD� HO� � ��
PHGLD� HO� �� �� \� DOWD� HO� �� � �YHU� )LJXUD� ��Ϳ�� /RV� HOHPHQWRV�
PDWHPiWLFRV� FDUDFWHUtVWLFRV� VRQ� ',)95�� ',)5�� ')99�� 7&6',�� 6H�
FRQFOX\H�TXH� OD� WDUHD� VH� FRQVLGHUD�GH�GLILFXOWDG�PHGLD� \� DOWDPHQWH�
UHOHYDQWH�

)LJXUD�����5HSUHVHQWDFLRQHV��JUDGRV�GH�GLILFXOWDG�\�UHOHYDQFLD GH�OD�WDUHD���
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7DUHD��� /DV�UHSUHVHQWDFLRQHV�FDUDFWHUtVWLFDV�HQ HVWD�WDUHD��VHJ~Q�
OD�HYDOXDFLyQ�GH ORV�H[SHUWRV� VRQ��YHUEDO��� ���JUiILFD��� ���DOJHEUDLFD��
�� ���WDEXODU�� ���5HVSHFWR�DO��JUDGR�GH�GLILFXOWDG� HO��� � OD�FRQVLGHUD�
GH�PHGLD� \�HO������ GH�DOWD��(Q�FXDQWR DO�JUDGR�GH�UHOHYDQFLD� HO������
RSLQD�TXH�HV GH�SRFD UHOHYDQFLD� HO�������GH�PHGLD�\�HO�������GH�DOWD
�YHU� )LJXUD ��Ϳ�� /RV� HOHPHQWRV�PDWHPiWLFRV� FDUDFWHUtVWLFRV� VRQ� '3��
',&(��')99��6H�FRQFOX\H�TXH�OD�WDUHD�VH�FRQVLGHUD�GH�GLILFXOWDG�PHGLD�
\�DOWDPHQWH�UHOHYDQWH�

)LJXUD�����5HSUHVHQWDFLRQHV��JUDGRV�GH�GLILFXOWDG�\�UHOHYDQFLD GH�OD�WDUHD���

7DUHD� ���/RV SRUFHQWDMHV GH� UHSUHVHQWDFLyQ� HQ� HVWD� WDUHD� VRQ�
YHUEDO �� ��� DOJHEUDLFD� �� ��� WDEXODU� ���� HQ� FXDQWR� DO� JUDGR� GH�
GLILFXOWDG� HO������OD�FRQVLGHUD�GH�QLQJXQD�GLILFXOWDG� HO��� �� GH�SRFD�
HO��� �� GH�PHGLD�\�HO����� GH�DOWD��\�UHVSHFWR�DO�JUDGR�GH�UHOHYDQFLD�
OD�FDOLILFD GH�SRFD��HO����� GH�PHGLD� HO� �� ��\�GH�DOWD� HO��� � �YHU�
)LJXUD���Ϳ��/RV�HOHPHQWRV�PDWHPiWLFRV� FDUDFWHUtVWLFRV� VRQ�)99��'3��
',&(�� 6H� FRQFOX\H� TXH� OD� WDUHD� VH� HVWLPD GH� GLILFXOWDG� PHGLD� \�
DOWDPHQWH�UHOHYDQWH�

)LJXUD���� 5HSUHVHQWDFLRQHV��JUDGRV�GH�GLILFXOWDG�\�UHOHYDQFLD GH�OD�WDUHD���
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7DUHD��� /DV�UHSUHVHQWDFLRQHV�TXH�VREUHVDOHQ HQ�HVWD�WDUHD�VRQ��
YHUEDO �� ��� JUiILFD� � ��\� DOJHEUDLFD� � �� ���5HVSHFWR� DO� JUDGR�GH�
GLILFXOWDG� HO��� ��OD�FDOLILFD GH�SRFD� HO��� ���GH PHGLD�\�HO��� �� GH�
DOWD��(Q�FXDQWR DO�JUDGR�GH�UHOHYDQFLD� OD�HYDO~D GH�SRFD�HO�� �� GH�
PHGLD� HO� �� �� \� GH� DOWD� HO� �� � �)LJXUD� ��Ϳ�� /RV� HOHPHQWRV�
PDWHPiWLFRV� FDUDFWHUtVWLFRV� VRQ� )99�� '3�� ',&(�� 7��� 7��� 7��� 6H�
FRQFOX\H� TXH� OD� WDUHD� HV FRQVLGHUDGD GH� GLILFXOWDG� PHGLD� \� GH�
UHOHYDQFLD�DOWD�

)LJXUD���� 5HSUHVHQWDFLRQHV��JUDGRV�GH�GLILFXOWDG�\�UHOHYDQFLD� 7DUHD���

7DUHD����/DV�UHSUHVHQWDFLRQHV�TXH�SUHGRPLQDQ�HQ�HVWD�WDUHD�VRQ��
YHUEDO� �� ��� JUiILFD� � �\� DOJHEUDLFD� �� ��� 5HVSHFWR� DO� � JUDGR� GH�
GLILFXOWDG� HO��� ��OD�FRQVLGHUD�GH�SRFD GLILFXOWDG� HO��� ���GH PHGLD�\�
HO��� �� GH�DOWD��(Q�OR�UHODWLYR DO�JUDGR�GH�UHOHYDQFLD� OD�HYDO~D GH�SRFD�
HO�� �� GH�PHGLD� HO������\�GH�DOWD� HO� �� ����)LJXUD���Ϳ��/RV�HOHPHQWRV�
PDWHPiWLFRV�FDUDFWHUtVWLFRV�VRQ��7HRUHPD����''��)99��'3��',&(��6H�
FRQFOX\H� TXH� OD� WDUHD� HV� HVWLPDGD GH� GLILFXOWDG�PHGLD� \� DOWDPHQWH�
UHOHYDQWH�

)LJXUD���� 5HSUHVHQWDFLRQHV��JUDGRV�GH�GLILFXOWDG�\�UHOHYDQFLD GH�OD�WDUHD���
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7DUHD��� /DV�UHSUHVHQWDFLRQHV�TXH�SUHGRPLQDQ�HQ�HVWD�WDUHD�VRQ��
YHUEDO� �� ���JUiILFD� �� ��\�DOJHEUDLFD� �� ���5HVSHFWR�DO�JUDGR GH�
GLILFXOWDG� HO��� � OD�FRQVLGHUD�GH�SRFD� HO��� �� PHGLD�\�HO�� �� GH�DOWD��
(Q�FXDQWR DO�JUDGR�GH�UHOHYDQFLD� HO�� � OD�FDOLILFD�GH�SRFD� GH�PHGLD�
HO��� ��\�GH�DOWD� HO��� � �YHU�)LJXUD���Ϳ��/RV�HOHPHQWRV�PDWHPiWLFRV�
FDUDFWHUtVWLFRV�VRQ��)99��''��'3��',&(��7���&RURODULR����6H�FRQFOX\H�
TXH�OD�WDUHD�HV FRQVLGHUDGD GH�GLILFXOWDG�PHGLD�\�DOWDPHQWH�UHOHYDQWH�

)LJXUD�����5HSUHVHQWDFLRQHV��JUDGRV�GH�GLILFXOWDG�\�UHOHYDQFLD GH�OD�WDUHD���

7DUHD��� /DV�UHSUHVHQWDFLRQHV�TXH�VREUHVDOHQ HQ�HVWD�WDUHD�VRQ��
YHUEDO� �� ���JUiILFD��� ��\�DOJHEUDLFD���� ���5HVSHFWR�DO��JUDGR�GH�
GLILFXOWDG� HO��� � OD�HYDO~D�GH PHGLD�\�HO��� �� GH�DOWD��(Q�FXDQWR DO�
JUDGR�GH�UHOHYDQFLD� HO������GH�ORV�H[SHUWRV�RSLQD�TXH�WLHQH UHOHYDQFLD�
PHGLD� \� HO� �� �� DOWD �YHU� )LJXUD� ��Ϳ�� /RV� HOHPHQWRV� PDWHPiWLFRV�
FDUDFWHUtVWLFRV�VRQ��'3��',&(��&���7���7���6H�FRQFOX\H�TXH�OD�WDUHD�HV
FDOLILFDGD GH� GLILFXOWDG� PHGLD� \� DOWDPHQWH� UHOHYDQWH�

)LJXUD���� 5HSUHVHQWDFLRQHV��JUDGRV�GH�GLILFXOWDG�\�UHOHYDQFLD GH�OD WDUHD���
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7DUHD� �� /DV� UHSUHVHQWDFLRQHV� TXH� UHVDOWDQ HQ� HVWD� WDUHD� VRQ��
YHUEDO��� ��\�DOJHEUDLFD��� ���5HVSHFWR�DO�JUDGR GH�GLILFXOWDG��HO������
OD�FRQVLGHUD�GH�SRFD GLILFXOWDG� HO���� ���GH PHGLD�\�HO��� �� GH�DOWD��
(Q�OR�UHODWLYR DO�JUDGR�GH�UHOHYDQFLD� HO��� � OD�HYDO~D�GH�PHGLD� \�GH�
DOWD� HO��� � �YHU�)LJXUD���Ϳ��/RV�HOHPHQWRV�PDWHPiWLFRV�FDUDFWHUtVWLFRV�
VRQ��',&9��7���6H�FRQFOX\H�TXH�OD�WDUHD�HV�FRQVLGHUDGD GH�GLILFXOWDG�
PHGLD \�HO�JUDGR�GH�UHOHYDQFLD� DOWR�

)LJXUD���� 5HSUHVHQWDFLRQHV��JUDGRV�GH�GLILFXOWDG�\�UHOHYDQFLD GH�OD WDUHD���

7DUHD� ����/DV� UHSUHVHQWDFLRQHV� TXH� SUHGRPLQDQ� HQ� HVWD� WDUHD�
VRQ���YHUEDO��� ���JUiILFD�� ��\�DOJHEUDLFD���� ���5HVSHFWR�DO�JUDGR GH�
GLILFXOWDG��ORV�H[SHUWRV OD�FRQVLGHUDQ��GH QLQJXQD�GLILFXOWDG� HO�� �� GH�
SRFD��HO �� ���GHPHGLD� HO��� ��\�GH�DOWD� HO��� ���&RQ�UHODFLyQ DO�JUDGR�
GH�UHOHYDQFLD� QDGD�UHOHYDQWH� HO�� �� SRFR� HO�� �� PHGLD� HO��� ��\�
DOWD� HO��� � �YHU�)LJXUD���Ϳ��/RV�HOHPHQWRV�PDWHPiWLFRV�FDUDFWHUtVWLFRV�
VRQ��',)99��',)5��',)95��',&(��',&9��7HRUHPD����6H�FRQFOX\H�TXH�
OD�WDUHD�HV�HYDOXDGD GH�GLILFXOWDG�PHGLD��\�HO�JUDGR�GH�UHOHYDQFLD� DOWR�

)LJXUD�����5HSUHVHQWDFLRQHV��JUDGRV�GH�GLILFXOWDG�\�UHOHYDQFLD GH�OD WDUHD����
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&XHVWLRQDULR�GHILQLWLYR

/XHJR�GH�OD�UHYLVLyQ�GH ORV�H[SHUWRV�\ GHO�DQiOLVLV�D ODV�UHVSXHVWDV R
VROXFLRQHV� GH ORV� HVWXGLDQWHV� HQ� OD�SUXHED� SLORWR� VH� DWHQGLHURQ ODV�
VXJHUHQFLDV�\�UHFRPHQGDFLRQHV \�VH SURFHGLy D�UHGLVHxDU FDGD�WDUHD
SDUD� FRQVROLGDU� HO� FXHVWLRQDULR� GHILQLWLYR� TXH� VH� SUHVHQWD� D�
FRQWLQXDFLyQ� \� TXH� FRPSUHQGH�� IRUPXODFLyQ� GH ORV� REMHWLYRV��
GHVFULSFLyQ� GH ODV� WDUHDV�� ORV� tWHPV TXH� RUJDQL]DQ� OD� WDUHD�� ORV�
GHVFULSWRUHV�� ODV� IXHQWHV� ELEOLRJUiILFDV� GH� GRQGH� SURFHGHQ� ORV
HMHUFLFLRV�\�ODV�YDULDEOHV�TXH�UHSUHVHQWDQ�ORV�HOHPHQWRV�PDWHPiWLFRV�\�
ODV�UHODFLRQHV�OyJLFDV�

$GHPiV�� VH� LQFOX\H� XQD� VROXFLyQ� SODXVLEOH� GHO FXHVWLRQDULR��
VHJ~Q�HO�DQiOLVLV�WHyULFR�GHO�FRQFHSWR��ODV�IXHQWHV�GH�GRQGH�VH�WRPDURQ�
DOJXQDV� WDUHDV� \� ODV� SURSXHVWDV� GHO� LQYHVWLJDGRU�� (VWD� VROXFLyQ� HV�
UHIHUHQFLD� SDUD� OD� UHFROHFFLyQ� \� HO� DQiOLVLV� GH� OD� LQIRUPDFLyQ� HQ�
VHFFLRQHV�SRVWHULRUHV�

7DUHD��

2EMHWLYRV��5HJLVWUDU�ODV�UHODFLRQHV�TXH�HVWDEOHFH�HO�HVWXGLDQWH�HQWUH�ORV�
HOHPHQWRV�TXH�FRQILJXUDQ�HO�FRQFHSWR�GH�GLIHUHQFLDO�GH�XQD�IXQFLyQ�
UHDO�GH�YDORU�UHDO��SDUD�FDUDFWHUL]DU�HO�QLYHO�GH�FRPSUHQVLyQ�,QWUD�GHO�
GHVDUUROOR� GHO� HVTXHPD� GH� OD� GLIHUHQFLDO� GH� XQD� IXQFLyQ� HQ� YDULDV�
YDULDEOHV��PHGLDQWH�HO�DQiOLVLV�GH�ODV�UHSUHVHQWDFLRQHV�XWLOL]DGDV�SDUD�
UHVROYHU HO�SUREOHPD�

7DUHDV�� �� 'DGD�OD�IXQFLyQ�݂ሺݔሻ ൌ ଶݔ ൅ ͳ \�ܽ ൌ ͳ�

D� 5HSUHVHQWH�JUiILFDPHQWH�HO�LQFUHPHQWR�GH�OD�IXQFLyQ�݂ HQ�ܽ ��ο݂ሺܽሻ��
HO�LQFUHPHQWR�݄ GH�OD�YDULDEOHݔ���OD�GLIHUHQFLDO�GH�݂ HQ�ܽ HYDOXDGD�
HQ�݄���݂݀ሺܽǡ ݄ሻ ൌ ݂Ԣሺܽሻ݄ \��HO�SROLQRPLR�GH�7D\ORU�GH�SULPHU�RUGHQ�

݂ሺܽ ൅ ݄ሻ ൌ ݂ሺܽሻ ൅ ݂Ԣሺܽሻ݄ ൅ ȁ݄ȁܧሺܽǡ ݄ሻ�
E� 0XHVWUH�TXH�݂ HV�GLIHUHQFLDEOH�HQ�ܽ ൌ ͳ \�GHWHUPLQH�OD�GLIHUHQFLDO�

GH�݂ HQ�HO�SXQWR�ܽ FRPR�XQD�WUDQVIRUPDFLyQ�OLQHDO�GH�Թ HQ�Թ�
F� 6Lߙ� HV�XQ�YDORU�TXH�VH�GHVHD�FDOFXODU�DSUR[LPDGDPHQWH�SRU�PHGLR

GH�GLIHUHQFLDOHV��HVWD�HVWLPDFLyQ�VH�KD�GH�REWHQHU�GH�OD�VLJXLHQWH�
IRUPD��SULPHUR��VH�HOLJH�XQD�IXQFLyQ�FRQYHQLHQWH�݂ \�ORV�YDORUHV�
DSURSLDGRVݔ� \�݄ GH�PDQHUD�TXHߙ�� ൌ ݂ሺݔ ൅ ݄ሻ��OXHJR�VH�DSOLFD�OD�
IyUPXOD� GH� DSUR[LPDFLyQ� SDUD� FDOFXODU� ǡߙ ݂ሺݔ ൅ ݄ሻ ൎ ݂ሺݔሻ ൅
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݂ᇱሺݔሻ݄���,QWHUHVD�HOHJLU�݂ ݔ�\ GH�PDQHUD�TXH�݂ሺݔሻ VH�SXHGD�FDOFXODU�
IiFLOPHQWH��$SUR[LPH�XWLOL]DQGR�GLIHUHQFLDOHVߙ� ൌ ξͳǤͲʹ

య
Ǥ

ÌWHPV����D����E����F�
'HVFULSWRUHV� 6H�SUHVHQWD�XQD� IXQFLyQ� UHDO�GH�YDULDEOH� UHDO� HQ� IRUPD�
DOJHEUDLFD�\�XQ�SXQWR�

6H UHSUHVHQWD�HQ�IRUPD�YHUEDO�\�DOJHEUDLFD�HO�LQFUHPHQWR��OD�GLIHUHQFLDO�
\�HO�SROLQRPLR�GH�7D\ORU�GH�SULPHU�RUGHQ�

$SDUHFH�HO�WpUPLQR�WUDQVIRUPDFLyQ�OLQHDO�TXH�HVWi�UHODFLRQDGR�FRQ�OD�
GLIHUHQFLDO�

6H�SLGH�LQWHUSUHWDU�HQ�IRUPD�DQDOtWLFD�OD�GLIHUHQFLDO�GH�XQD�IXQFLyQ�UHDO�
GH�YDULDEOH�UHDO�HQ�XQ�SXQWR�

6H�GHVFULEH�XQ�SURFHGLPLHQWR�SDUD�HQFRQWUDU�XQ�YDORU�DSUR[LPDGR�GH�
OD� UDt]� F~ELFD� GH� XQ� Q~PHUR� XWLOL]DQGR� OD� SDUWH� SULQFLSDO� GHO�
SROLQRPLR�GH�7D\ORU�GH�SULPHU�RUGHQ�

3URFHGHQFLD���� $GDSWDFLyQ� GH� HMHUFLFLRV� SURSXHVWRV� GHO� &iOFXOR GH�
$SRVWRO� WRPR�,��VHFFLyQ�������HMHUFLFLRV���\����SiJLQD�����

(MHUFLFLRV� SURSXHVWRV� GHO� &iOFXOR� GH� $SyVWRO� WRPR� ,�� VHFFLyQ� ������
HMHUFLFLRV���\����SiJLQD�����

9DULDEOHV�� 5HSUHVHQWDFLyQ� DOJHEUDLFD�� JUiILFD�� DQDOtWLFD� \� YHUEDO� GHO�
LQFUHPHQWR�\�OD�GLIHUHQFLDO�GH�XQD�IXQFLyQ�UHDO�GH�YDULDEOH�UHDO�

/D� GLIHUHQFLDO� FRPR� XQD� WUDQVIRUPDFLyQ� OLQHDO�� DSUR[LPDFLyQ� GH� OD�
JUiILFD�GH�OD�FXUYD�SRU�OD�UHFWD�WDQJHQWH�HQ�XQ�SXQWR�

$SOLFDFLyQ� GH� OD� GLIHUHQFLDO� SDUD� DSUR[LPDU� YDORUHV� GH� IXQFLRQHV� D�
SDUWLU�GH�XQRV�\D�FRQRFLGRV�

6ROXFLyQ�SODXVLEOH

D� /RV�LQFUHPHQWRV ο݂ሺܽሻ��݄ ��OD�GLIHUHQFLDO�GH�݂ HQ�ܽ \�OD�UHODFLyQ�HQWUH�
HVWRV�HOHPHQWRV�GDGRV�SRU�OD�IyUPXOD�GHO�SROLQRPLR�GH�7D\ORU�GH�
RUGHQ�� HVWiQ�UHSUHVHQWDGRV�JUiILFDPHQWH�HQ�OD�)LJXUD����

��� 7RP�0��$SRVWRO��&DOFXOXV�9ROXPHQ�,��,QWURGXFFLyQ��FRQ�YHFWRUHV�\�JHRPHWUtD�
DQDOtWLFD� %DUFHORQD��(GLWRULDO�5HYHUWp����������������
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)LJXUD�����*UiILFD�GH�OD�VROXFLyQ�GH�OD�7DUHD���

(O�LQFUHPHQWR�GH�OD�IXQFLyQ�݂ HQ�ܽ��HVWi�GDGR�SRU�
ο݂ሺܽሻ ൌ ݂ሺܽ ൅ ݄ሻ െ ݂ሺܽሻ ൌ ݂ሺͳ ൅ ݄ሻ െ ݂ሺͳሻ

ο݂ሺܽሻ ൌ ሺͳ ൅ ݄ሻଶ ൅ ͳ െ ሺͳሻଶ െ ͳ ൌ ʹ݄ ൅ ݄ଶǤ

/D�GLIHUHQFLDO�GH�݂ HQ�ܽ HV�� ݂݀ሺܽǡ ݄ሻ ൌ ݂Ԣሺܽሻ݄ ൌ ʹሺͳሻ݄ ൌ ʹ݄Ǥ

(O�HUURU HQ�OD�DSUR[LPDFLyQ�GH�OD�GLIHUHQFLDO�SRU�HO�LQFUHPHQWR�HV

ȁ݄ȁܧሺܽǡ ݄ሻ ൌ ο݂ሺܽሻ െ ݂݀ሺܽǡ ݄ሻ ൌ ʹ݄ ൅ ݄ଶ െ ʹ݄ ൌ ݄ଶǤ

E� 'LUHFWDPHQWH VH�SUXHED�TXH��݂ HV�GLIHUHQFLDEOH�HQݔ� ൌ ܽ��SRUTXH�

���
௛՜଴

ሺܽǡݎ ݄ሻ

݄
ൌ ���

௛՜଴

ȁ݄ȁܧሺܽǡ ݄ሻ

݄
ൌ ���

௛՜଴

݄ଶ

݄
ൌ ͲǤ

2�HQ� IRUPD� LQGLUHFWD��SDUD�XQD� IXQFLyQ� UHDO�GH�YDULDEOH� UHDO� VHU
GHULYDEOH� HQ� XQ� SXQWR� HV HTXLYDOHQWH� D� TXH� OD� IXQFLyQ� VHD�
GLIHUHQFLDEOH HQ�HO�SXQWR�
/D�GLIHUHQFLDO�GH�݂ HQ�ܽ HVWD�GDGD�SRU�OD�WUDQVIRUPDFLyQ

௔ܶ ൌ ݂ᇱሺܽሻǣԹ ՜ Թ
݄ հ ʹ݄ܽǤ

F� 6HD ݂ሺݔሻ ൌ ଵȀଷǡݔ ݂ᇱሺݔሻ ൌ
ଵ

ଷ
ିݔ

మ

యǡ VL� � ݔ ൌ ͳǡ ݄ ൌ ͲǤͲʹǡ HQWRQFHV�
DSOLFDQGR�OD�SDUWH�SULQFLSDO�GHO�SROLQRPLR�GH�7D\ORU�
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ߙ ൌ ݂ሺݔ ൅ ݄ሻ ൌ ξͳ ൅ ͲǤͲʹ
య

ൎ ݂ሺݔሻ ൅ ݂ᇱሺݔሻ݄ ൌ ξͳ
య

൅
ͳ

͵
ሺͳሻି

ଶ
ଷ כ ͲǤͲʹ

ൌ ͳǤͲͲ͸͹Ǥ

7DUHD �

2EMHWLYRV� ,GHQWLILFDU�ODV�UHODFLRQHV�HQWUH�ORV�HOHPHQWRV�TXH�FRQILJXUDQ�
HO� FRQFHSWR� GH� GLIHUHQFLDO� GH� XQD� IXQFLyQ� UHDO� \� GH� XQD� IXQFLyQ�
YHFWRULDO� GH� YDORU� UHDO�� D� WUDYpV� GHO� DQiOLVLV� GH� ODV� IRUPDV� GH�
UHSUHVHQWDFLyQ� XWLOL]DGDV� SDUD� UHVROYHU� HO� SUREOHPD�� D� ILQ� GH
FDUDFWHUL]DU� HO� SDVR� GHO� QLYHO� GH� FRPSUHQVLyQ� ,QWUD� DO� ,QWHU� GHO�
GHVDUUROOR� GHO� HVTXHPD� GH� OD� GLIHUHQFLDO� GH� XQD� IXQFLyQ� HQ� YDULDV�
YDULDEOHV�

7DUHDV�����6HDܬ� XQ�LQWHUYDOR�WDO�TXHܬ� ك Թ \�VHD�݃ǣ ܬ ՜ Թ��XQD�IXQFLyQ�
YHFWRULDO� GH� YDULDEOH� UHDO� TXH� UHSUHVHQWD� XQD� FXUYD�
௚ܥ ൌ ൛൫݃ଵሺݐሻǡ ݃ଶሺݐሻǡ ݃ଷሺݐሻ൯ǣ ݐ א ��ൟܬ � � 6L�݃ HV�GLIHUHQFLDEOH� HQ�XQ�SXQWR�
LQWHULRU� ଴ݐ GH� ��ܬ HQWRQFHV� HO� HVSDFLR� WDQJHQWH� D� ௚ܥ HQ� HO� SXQWR�
݃ሺݐ଴ሻ ൌ ൫݃ଵሺݐ଴ሻǡ ݃ଶሺݐ଴ሻǡ ݃ଷሺݐ଴ሻ൯ א Թଷ HVWi�GDGR�SDUDPpWULFDPHQWH�SRU�
OD�DSOLFDFLyQ�DItQܣ��௧బǣ Թ ՜ Թଷ GHILQLGD��FRPR��

ሻݐ௧బሺܣ ൌ ݃ሺݐ଴ሻ ൅ ݐ଴ሻሺݐሺ݃ܦ െ �଴ሻݐ

D� 0RVWUDU�TXH�HO�HVSDFLR�WDQJHQWH�Dܥ�௚ HQ�HO�SXQWR�݃ሺݐ଴ሻ HV

ሼሺݔǡ ǡݕ ሻݖ א Թଷǣ ݔ ൌ ݃ଵሺݐ଴ሻ ൅ ݃ଵ
ᇱ ሺݐ଴ሻሺݐ െ ଴ሻǡݐ ݕ ൌ ݃ଶሺݐ଴ሻ ൅ ݃ଶ

ᇱ ሺݐ଴ሻሺݐ െ ଴ሻǡݐ
ݖ ൌ ݃ଷሺݐ଴ሻ ൅ ݃ଷ

ᇱ ሺݐ଴ሻሺݐ െ ଴ሻሽǤݐ

6L�݃ଵᇱ ሺݐ଴ሻǡ ݃ଶ
ᇱ ሺݐ଴ሻǡ ݃ଷ

ᇱ ሺݐ଴ሻ��QR�VRQ�WRGDV�FHUR��HVWH�HVSDFLR�WDQJHQWH�HV�
XQD�UHFWD�HQ�Թଷ \�HV�OODPDGD�OD�UHFWD�WDQJHQWH�

E� (QFRQWUDU� ODV� HFXDFLRQHV� SDUDPpWULFDV� GH� OD� UHFWD� WDQJHQWH� D� OD�
FXUYD�HQ�Թଷ��GHILQLGD�FRPR�

݃ǣ ݐ ՜ ሺݔǡ ǡݕ ሻݖ ൌ ቀݐ
భ

యǡ ଶݐ ൅ ͳǡ ቁݐ HQݐ�଴ ൌ ͳǤ

ÌWHPV� ������D����E�

'HVFULSWRUHV� 3UHVHQWDFLyQ�GH�XQD�IXQFLyQ�YHFWRULDO�GH�YDULDEOH�UHDO�TXH�
GHVFULEH�XQD�FXUYD�HQ�Թଷ�

6H�KDFH�XQD�H[SOLFDFLyQ�GH�OD�GLIHUHQFLDO�GH�HVWH�WLSR�GH�IXQFLyQ�FRPR�
XQD�DSOLFDFLyQ�DItQ�UHSUHVHQWDGD�HQ�IRUPD�DOJHEUDLFD�
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6H�SLGH�FDOFXODU�OD�GLIHUHQFLDO�GH�OD�IXQFLyQ�HQ�HO�SXQWR�݃ሺݐ଴ሻݐ��଴ א �\���ܬ
VX�DSOLFDFLyQ� SDUD�HQFRQWUDU�OD�HFXDFLyQ�GH�OD�UHFWD�WDQJHQWH�D�OD�FXUYD�
HQ�HO�SXQWR�

/D�IXQFLyQ�HV�FRQWLQXD�HQ�-�

6H�UHTXLHUH�HO�FRQFHSWR�GH�GLIHUHQFLDO�GH�XQD�IXQFLyQ�UHDO�GH�YDULDEOH�
UHDO�SDUD�KDOODU�OD�GLIHUHQFLDO GH�OD�IXQFLyQ�YHFWRULDO�

3URFHGHQFLD� (MHUFLFLR�DGDSWDGR�GHO� WH[WR�GH�%DUWOH��������VHFFLyQ�����
HMHUFLFLR����3�\����4��SiJLQD�����

9DULDEOHV� )XQFLyQ� YHFWRULDO� GH� YDULDEOH� UHDO�� UHSUHVHQWDFLyQ�
SDUDPpWULFD�GH�FXUYDV�HQ�HO�HVSDFLR��GLIHUHQFLDO�GH�XQD�IXQFLyQ�UHDO�GH�
YDULDEOH�UHDO��GLIHUHQFLDO�GH�XQD�IXQFLyQ�YHFWRULDO�GH�XQD�YDULDEOH�UHDO�

6ROXFLyQ�SODXVLEOH

D� &RPR ݃ሺݐ଴ሻ ൌ ൫݃ଵሺݐ଴ሻǡ ݃ଶሺݐ଴ሻǡ ݃ଷሺݐ଴ሻ൯ǡ HQWRQFHV�

଴ሻݐሺ݃ܦ ൌ ଴ሻǡݐ൫݃ଵሺܦ ݃ଶሺݐ଴ሻǡ ݃ଷሺݐ଴ሻ൯ ൌ ൫݃ଵԢሺݐ଴ሻǡ ݃ଶԢሺݐ଴ሻǡ ݃ଷԢሺݐ଴ሻ൯�

/XHJR�
௧బܣ ൌ ݃ሺݐ଴ሻ ൅ ݐ଴ሻሺݐሺ݃ܦ െ ଴ሻǤݐ

$Vt TXH�

௧బܣ ൌ ൫݃ଵሺݐ଴ሻ ൅ ݃ଵ
ᇱ ሺݐ଴ሻሺݐ െ ଴ሻǡݐ ݃ଶሺݐ଴ሻ ൅ ݃ଶ

ᇱ ሺݐ଴ሻሺݐ െ ଴ሻǡݐ ݃ଷሺݐ଴ሻ

൅ ݃ଷԢሺݐ଴ሻሺݐ െ ଴ሻ൯Ǥݐ

(QWRQFHV��HO�HVSDFLR�WDQJHQWH�D�OD�FXUYDܥ�௚ HQ�݃ሺݐ଴ሻǡ HVWi�GDGR�SRU�

൛ሺݔǡ ǡݕ ሻݖ א Թଷǣ ௧బܣ ൌ ൫ݔሺݐሻǡ ሻǡݐሺݕ ሻ൯ǡݐሺݖ ݐ א ԹൟǤ

E� 6HJ~Q�OD�SDUWH���D

ݔ ൌ ݃ଵሺݐ଴ሻ ൅ ݃ଵ
ᇱ ሺݐ଴ሻሺݐ െ ଴ሻݐ ൌ ͳ ൅ ൬

ͳ

͵
൰ ሺͳሻି

ଶ
ଷሺݐ െ ͳሻ ൌ

ݐ

͵
൅
ʹ

͵
Ǥ

ݕ ൌ ݃ଶሺݐ଴ሻ ൅ ݃ଶ
ᇱ ሺݐ଴ሻሺݐ െ ଴ሻݐ ൌ ʹ ൅ ʹሺݐ െ ͳሻ ൌ Ǥݐʹ

ݖ ൌ ݃ଷሺݐ଴ሻ ൅ ݃ଷ
ᇱ ሺݐ଴ሻሺݐ െ ଴ሻݐ ൌ ͳ ൅ ͳሺݐ െ ͳሻ ൌ Ǥݐ

/XHJR�HO HVSDFLR�WDQJHQWH�D�OD�FXUYDܥ�௚ HQ�HO�SXQWR

݃ሺݐ଴ሻ ൌ ݃ሺͳሻ ൌ ሺͳǡʹǡͳሻ�� HV�ቄቀ௧
ଷ
൅

ଶ

ଷ
ǡ ǡݐʹ ቁݐ ǡ ݐ א ԹቅǤ
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7DUHD��

2EMHWLYRV� 'HWHUPLQDU�ODV�UHODFLRQHV�TXH�HVWDEOHFH�HO�HVWXGLDQWH�HQWUH�
ORV� HOHPHQWRV�PDWHPiWLFRV� TXH� FRQILJXUDQ� HO� FRQFHSWR�GH�GHULYDGD�
SDUFLDO� GH� XQ� FDPSR� HVFDODU�� SDUD� FDUDFWHUL]DU� HO� QLYHO� ,QWHU� GHO�
GHVDUUROOR� GHO� HVTXHPD� GH� OD� GLIHUHQFLDO� GH� XQD� IXQFLyQ� HQ� YDULDV�
YDULDEOHV�� D� WUDYpV� GHO� DQiOLVLV� GH� OD� UHSUHVHQWDFLyQ� XWLOL]DGD� SDUD�
UHVROYHU�OD�VLWXDFLyQ�SUREOHPD�

7DUHDV�� ��� ,QWHUSUHWDU� JHRPpWULFD� \� DQDOtWLFDPHQWH� ODV� VLJXLHQWHV�
VLWXDFLRQHV�

D� (O�SODQR ݔ ൌ ͳ FRUWD�HO�SDUDERORLGHݖ� ൌ ଶݔ ൅ ଶݕ HQ�XQD�SDUiEROD���
'HWHUPLQH� OD� SHQGLHQWH� GH� OD� UHFWD� WDQJHQWH� D� OD� SDUiEROD� HQ� HO�
SXQWR�ሺͳǡʹǡͷሻ H�LOXVWUH�JUiILFDPHQWH�

E� (O�SODQRݕ� ൌ ʹ FRUWD�HO�SDUDERORLGHݖ� ൌ ଶݔ ൅ ଶݕ HQ�XQD�SDUiEROD���
'HWHUPLQH� OD� SHQGLHQWH� GH� OD� UHFWD� WDQJHQWH� D� OD� SDUiEROD� HQ� HO�
SXQWR�ሺͳǡʹǡͷሻ H�LOXVWUH�JUiILFDPHQWH�

ÌWHPV� ������D���E�

'HVFULSWRUHV� /DV�IXQFLRQHV�GH�GRV�YDULDEOHV�HVWiQ�H[SUHVDGDV�HQ�IRUPD�
DOJHEUDLFD�SRU�XQD�HFXDFLyQ�\�OR�TXH�UHSUHVHQWDQ�VH�GHVFULEH�HQ�IRUPD�
YHUEDO�

6H�SURSRUFLRQD�XQ�SXQWR�SDUWLFXODU�GH�OD�VXSHUILFLH�

(O�HVWXGLDQWH�GHEH�KDFHU�XQD�UHSUHVHQWDFLyQ�JUiILFD�GH�ODV�H[SUHVLRQHV�
DOJHEUDLFDV�\�YHUEDOHV�

(O�HVWXGLDQWH�GHEH�GHWHUPLQDU�OD�SHQGLHQWH�GH�OD�UHFWD�TXH�SHUWHQHFH�
DO� SODQR� \� TXH� HV� WDQJHQWH� DO� SDUDERORLGH� HQ� HO SXQWR� \� KDFHU� XQD�
UHSUHVHQWDFLyQ�JUiILFD�

1R�DSDUHFH�HO�WpUPLQR�GHULYDGD�SDUFLDO��VLQ�HPEDUJR�GHEH�XWLOL]DU�HVWH�
FRQFHSWR�SDUD�KDOODU�OD�SHQGLHQWH�GH�OD�UHFWD�WDQJHQWH�

3URFHGHQFLD��(MHUFLFLR�DGDSWDGR�GHO�&iOFXOR�YDULDV�YDULDEOHV GH�7KRPDV��
)LQQH\�\�:HLU� ������HMHPSOR����SiJLQD�����

9DULDEOHV� &DPSRV�HVFDODUHV��IXQFLRQHV�UHDOHV�GH�YDULDEOH�YHFWRULDO�FRQ�
GRV� FRPSRQHQWHV� R� IXQFLRQHV� HQ� GRV� YDULDEOHV�� SODQRV�� GHULYDGD�
SDUFLDO��SHQGLHQWH�GH�OD�UHFWD�WDQJHQWH�
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6ROXFLyQ�SODXVLEOH

D� /D� )LJXUD� �� GH� OD� L]TXLHUGD UHSUHVHQWD� OD� VXSHUILFLH� GHO�
SDUDERORLGH�GDGR�SRU��݂ሺݔǡ ሻݕ ൌ ଶݔ ൅ ଶ��HO�SODQRݕ ݔ ൌ ͳ�
/D�)LJXUD��� GH�OD�GHUHFKD UHSUHVHQWD�OD�SDUiEROD� ݖ ൌ ͳ ൅ ଶǡݕ HQ�HO�
SODQR� ݔ ൌ ͳ�� OD� WDQJHQWH D� OD� SDUiEROD� HQ� HO� SXQWR� ሺͳǡʹǡͷሻ� /D�
SHQGLHQWH� GH� OD� UHFWD� WDQJHQWH� D� OD� SDUiEROD�� IRUPDGD SRU� OD�
LQWHUVHFFLyQ�GHO�SODQRݔ� ൌ ͳ FRQ�HO�SDUDERORLGH ݂ሺݔǡ ሻݕ ൌ ଶݔ ൅ ��ଶݕ
HQ� HO� SXQWR� ሺͳǡʹǡͷሻ�� HVWi� GDGD� SRU� ݉௧ ൌ

డ௙

డ௬
ሺݔǡ ሻݕ ൌ �ݕʹ TXH DO�

HYDOXDUOD�HQ�HO�SXQWR�VH�REWLHQH ݉௧ ൌ
డ௙

డ௬
ሺͳǡʹሻ ൌ Ͷ�

)LJXUD�����7DQJHQWH�D�OD�FXUYD�GH�LQWHUVHFFLyQ��GHO�SODQR࢞� ൌ ૚ \�OD�VXSHUILFLH
ࢠ ൌ ૛࢞ ൅ ૛࢟ HQ�HO�SXQWR����������)XHQWH��HO�DXWRU�

E� /D� )LJXUD� �� GH� OD� L]TXLHUGD� UHSUHVHQWD� OD� VXSHUILFLH� GHO�
SDUDERORLGH�GDGR�SRU�VXSHUILFLH��݂ሺݔǡ ሻݕ ൌ ଶݔ ൅ ଶ��HO�SODQRݕ ݕ ൌ ʹ��
/D�)LJXUD��� GH�OD�GHUHFKD�UHSUHVHQWD�OD�SDUiERODݖ� ൌ ଶݔ ൅ Ͷ HQ�HO�
SODQRݕ� ൌ ʹ��OD�WDQJHQWH�D�HVWD�HQ�HO�SXQWR�ሺͳǡʹǡͷሻ�
/D�SHQGLHQWH�GH�OD�UHFWD�WDQJHQWH�D�OD�SDUiEROD�HQ�HO�SXQWR�ሺͳǡʹǡͷሻ
IRUPDGD SRU�OD�LQWHUVHFFLyQ�GHO�SODQRݕ� ൌ ʹǡ SDUDOHOR�DO�SODQRݖݔ���
FRQ�OD�JUiILFD�GH ݂ሺݔǡ ሻݕ ൌ ଶݔ ൅ �ଶ��HVWi�GDGD�SRUݕ
݉௧ ൌ

డ௙

డ௫
ሺݔǡ ሻݕ ൌ ���UHHPSOD]DQGR�HO�SXQWR�VH�REWLHQHݔʹ

݉௧ ൌ
డ௙

డ௫
ሺͳǡʹሻ ൌ ʹǤ
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)LJXUD�����7DQJHQWH�D�OD�FXUYD�GH�LQWHUVHFFLyQ�GHO�SODQR࢟� ൌ ૛ \�OD�VXSHUILFLH
ࢠ ൌ ૛࢞ ൅ ૛࢟ HQ�HO�SXQWR����������)XHQWH��HO�DXWRU�

7DUHD��

2EMHWLYRV� ,GHQWLILFDU�ORV�HOHPHQWRV�PDWHPiWLFRV�\�ODV�UHODFLRQHV HQWUH�
HVWRV�TXH�FRQILJXUDQ�HO�FRQFHSWR�GH�',&(� SDUD�GHVFULELU�HO�QLYHO�GH�
FRPSUHQVLyQ�,QWHU�GHO�GHVDUUROOR�GHO�HVTXHPD�GH�OD�',)99��VHJ~Q ODV
UHSUHVHQWDFLRQHV XWLOL]DGDV HQ�OD�VROXFLyQ�GH�OD�VLWXDFLyQ�SUREOHPD�

7DUHDV� �� /D� DOWXUD� ݄ GH� ODV� RODV� HQ� PDU� DELHUWR� GHSHQGH� GH� OD�
YHORFLGDGݒ� GHO�YLHQWR�H[SUHVDGD�HQ�QXGRV�\�GHO�WLHPSRݐ� TXH�HO�YLHQWR�
KD\D� HVWDGR� VRSODQGR� D� HVD� YHORFLGDG� H[SUHVDGR� HQ� KRUDV�� (Q� OD�
VLJXLHQWH�WDEOD�VH�GDQ�YDORUHV�GH�OD�IXQFLyQ�݄ ൌ ݂ሺݒǡ ሻݐ HQ�SLHV�

'XUDFLyQ�HQ KRUDV

9
HO
RF
LG
DG

�H
Q�
�Q
XG

RV

ݐȀݒ ૞ ૚૙ ૚૞ ૛૙ ૜૙ ૝૙ ૞૙

૚૙ ʹ ʹ ʹ ʹ ʹ ʹ ʹ

૚૞ Ͷ Ͷ ͷ ͷ ͷ ͷ ͷ

૛૙ ͷ ͹ ͺ ͺ ͻ ͻ ͻ

૜૙ ͻ ͳ͵ ͳ͸ ͳ͹ ͳͺ ͳͻ ͳͻ

૝૙ ͳͶ ʹͳ ʹͷ ʹͺ ͵ͳ ͵͵ ͵͵

૞૙ ͳͻ ʹͻ ͵͸ ͶͲ Ͷͷ Ͷͺ ͷͲ

૟૙ ʹͶ ͵͹ Ͷ͹ ͷͶ ͸ʹ ͸͹ ͸ͻ
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D� (QFXHQWUH ݄ሺͶͲǡͳͷሻ��\�¢FXiO�HV�VX�VLJQLILFDGR"
E� (QFXHQWUH�HO�PHMRU�HVWLPDGR�SRVLEOH��VHJ~Q�ORV�YDORUHV�GH�OD�WDEOD��

SDUD�ODV�GHULYDGDV�SDUFLDOHV���డ௛
డ௩
�����������డ௛

డ௧
��������H�LQWHUSUHWH HVWRV�

YDORUHV�
F� $�SDUWLU�GH�OD�IyUPXOD�GH�7D\ORU�GH�SULPHU�RUGHQ�SDUD�XQ FDPSR�

HVFDODU�REWHQJD�XQD�DSUR[LPDFLyQ�OLQHDO�D�OD�IXQFLyQ�GH�DOWXUD�GH�
ODV�RODV� FXDQGR�OD�YHORFLGDGݒ� HV�FHUFD�GH�ͶͲ QXGRV�\�HO�WLHPSRݐ�
HV�FHUFD�GH�ͳͷ KRUDV��/XHJR�HVWLPH�ODV�DOWXUDV�GH�ODV�RODV�FXDQGR�HO�
YLHQWR�KD�HVWDGR�VRSODQGR�GXUDQWH�ͳ͹ KRUDV�D�Ͷ͵ QXGRV�

ÌWHPV� ������D����E����F�
'HVFULSWRUHV� 6H� HQXQFLD� XQD� VLWXDFLyQ� SUREOHPD� GH� IHQyPHQRV�
PRGHODGRV�SRU�XQD�IXQFLyQ�UHSUHVHQWDGD�SRU�XQ�UHJLVWUR�QXPpULFR�GH�
YDORUHV�

1R� VH� WLHQH�XQD�H[SUHVLyQ�DOJHEUDLFD�GH� OD� IXQFLyQ�� VH�GD� HQ� IRUPD�
WDEXODU�

6H� SLGH LQWHUSUHWDU� HO� YDORU� GH� OD� IXQFLyQ� HQ� XQ� SXQWR� VHJ~Q� OD�
VLWXDFLyQ�

6H� SLGH� DSUR[LPDU� QXPpULFDPHQWH� OD� GHULYDGD� SDUFLDO� \� GDU� XQD�
LQWHUSUHWDFLyQ��D�OD�VLWXDFLyQ�SUREOHPD�

6H�SLGH�DSUR[LPDU�HO�YDORU�GH�OD�IXQFLyQ�HQ�XQ�SXQWR�QR�UHJLVWUDGR�HQ�
OD�WDEOD��DSOLFDQGR�HO�FRQFHSWR�GH�GLIHUHQFLDO�\�GH�GHULYDGD�SDUFLDO�TXH�
HVWiQ� UHODFLRQDGRV� HQ� OD� IyUPXOD� GH� 7D\ORU� GH� SULPHU� RUGHQ� SDUD�
FDPSRV�HVFDODUHV�

3URFHGHQFLD� (MHUFLFLRV� DGDSWDGRV� GHO� &iOFXOR� PXOWLYDULDEH GH� -DPHV�
6WHZDUW��SiJLQDV���������

9DULDEOHV� 5HSUHVHQWDFLyQ�QXPpULFD�GH�XQD�IXQFLyQ�GH�GRV�YDULDEOHV��
GHULYDGD�SDUFLDO��GLIHUHQFLDO�

6ROXFLyQ�SODXVLEOH

D� ݄ሺͶͲǡͳͷሻ ൌ ʹͷ�� VLJQLILFD� TXH� HQ�PDU� DELHUWR�� VL OD� YHORFLGDG� GHO�
YLHQWR� HV� GH�ͶͲ QXGRV� \� VL� KD� GXUDGR� �� KRUDV� VRSODQGR� D� HVWD�
YHORFLGDG��OD�DOWXUD�GH�ODV�RODV�HV�GH��� SLHV�
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E� $SUR[LPDPRV�ODV�GHULYDGDV�GH�OD�IXQFLyQ�݄ UHVSHFWR�D ODV�YDULDEOHV�
ݒ \�Dݐ���FRPR HO�SURPHGLR�GH�ODV�GLIHUHQFLDV�ILQLWDV�KDFLD�DGHODQWH��
KDFLD�DWUiV�\�FHQWUDGDV�

߲݄

ݒ߲
ሺͶͲǡͳͷሻ ൎ

݄ሺͶͲ ൅ οݒǡ ͳͷሻ െ ݄ሺͶͲǡͳͷሻ

οݒ
ൌ
݄ሺͷͲǡͳͷሻ െ ݄ሺͶͲǡͳͷሻ

ͳͲ
ൌ ͳǤͳǤ

߲݄

ݒ߲
ሺͶͲǡͳͷሻ ൎ

݄ሺͶͲ െ οݒǡ ͳͷሻ െ ݄ሺͶͲǡͳͷሻ

οݒ
ൌ
݄ሺ͵Ͳǡͳͷሻ െ ݄ሺͶͲǡͳͷሻ

െͳͲ
ൌ ͲǤͻǤ

߲݄

ݒ߲
ሺͶͲǡͳͷሻ ൎ

ͳǤͳ ൅ ͲǤͻ

ʹ
ൌ ͳǤ

(O�VLJQLILFDGR GH�HVWRV�FiOFXORV�HV�TXH�HQ�PDU�DELHUWR��VL�OD�DOWXUD�
GH�ODV�RODV�HV�GH��� SLHV� JHQHUDGD SRU�OD�YHORFLGDG�GHO�YLHQWR�D���
QXGRV� \� SRU� HVWDU� VRSODQGR� D� HVWD� YHORFLGDG� GXUDQWH� ��� KRUDV��
HQWRQFHV�SRU�FDGD��� QXGRV�TXH�DXPHQWH�OD�YHORFLGDG�GHO�YLHQWR�\�
TXH�GXUH�VRSODQGR�GXUDQWH� ODV�PLVPDV��� KRUDV�� OD�DOWXUD�GH� ODV�
RODV�DVFHQGHUi�� SLH�

߲݄

ݐ߲
ሺͶͲǡͳͷሻ ൎ

݄ሺͶͲǡͳͷ ൅ οݐሻ െ ݄ሺͶͲǡͳͷሻ

οݐ
ൌ
݄ሺͶͲǡʹͲሻ െ ݄ሺͶͲǡͳͷሻ

ͷ
ൌ ͲǤ͸Ǥ

߲݄

ݐ߲
ሺͶͲǡͳͷሻ ൎ

݄ሺͶͲǡͳͷ െ οݐሻ െ ݄ሺͶͲǡͳͷሻ

οݐ
ൌ
݄ሺͶͲǡͳͲሻ െ ݄ሺͶͲǡͳͷሻ

െͷ
ൌ ͲǤͺǤ

߲݄

ݐ߲
ሺͶͲǡͳͷሻ ൎ

ͲǤ͸ ൅ ͲǤͺ

ʹ
ൌ ͲǤ͹Ǥ

/RV�UHVXOWDGRV�DQWHULRUHV�VLJQLILFDQ TXH�HQ�PDU�DELHUWR��VL�OD�DOWXUD�
GH�ODV�RODV�HV�GH��� SLHV� JHQHUDGD SRU�OD�YHORFLGDG�GHO�YLHQWR�D���
QXGRV� \� SRU� HVWDU� VRSODQGR� D� HVWD� YHORFLGDG� GXUDQWH� �� KRUDV��
HQWRQFHV SRU�FDGD � KRUDV TXH�DXPHQWH�HO�WLHPSR�\�OD�YHORFLGDG�
GHO� YLHQWR� VH� KD\D�PDQWHQLGR� D� �� QXGRV�� OD� DOWXUD� GH� ODV� RODV�
DVFHQGHUi���� SLHV�

F� 8WLOL]DQGR�OD�SDUWH�SULQFLSDO�GHO�SROLQRPLR�GH�7D\ORU�WHQHPRV��VL�
ܽ ൌ ሺͶͲǡͳͷሻ��ܽ ൅ ݒ ൌ ሺͶ͵ǡͳ͹ሻݒ�� ൌ ሺ͵ǡʹሻ��HQWRQFHV�
݄ሺܽ ൅ ሻݒ ൎ ݄ሺܽሻ ൅ ௔ܶሺݒሻ ൌ ݄ሺܽሻ ൅ ሺܽሻ݄׏ ή Ǥݒ

݄ሺͶͲǡ͵͹ሻ ൎ ݄ሺͶͲǡͳͷሻ ൅ ൬
߲݄

ݒ߲
ሺͶͲǡͳͷሻǡ

߲݄

ݐ߲
ሺͶͲǡͳͷሻ൰ ή ሺ͵ǡʹሻǤ

݄ሺͶͲǡ͵͹ሻ ൎ ʹͷ ൅ ሺͳǡͲǤ͹ሻ ή ሺ͵ǡʹሻ ൌ ʹͻǤͶǤ
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7DUHD��

2EMHWLYRV� ,GHQWLILFDU� ORV� HOHPHQWRV�PDWHPiWLFRV� \ ODV UHODFLRQHV� GH�
FRQWLQXLGDG�� GHULYDELOLGDG� \� GLIHUHQFLDELOLGDG� TXH� FRQILJXUDQ� HO�
FRQFHSWR�GH�GLIHUHQFLDO�GH�XQ�FDPSR�HVFDODU� SDUD�HVWDEOHFHU HO�QLYHO�
GH� FRPSUHQVLyQ� ,QWHU� \� 7UDQV� GHO� GHVDUUROOR� GHO� HVTXHPD� GH� OD�
GLIHUHQFLDO�GH�XQD�IXQFLyQ�HQ�YDULDV�YDULDEOHV��SRU�PHGLR�GHO�DQiOLVLV�
GH�ODV�UHSUHVHQWDFLRQHV�XWLOL]DGDV�DO�UHVROYHU�HO�SUREOHPD�

7DUHDV���� 'DGD�OD�IXQFLyQ� ݂ሺݔሻ ൌ ቊ

௫௬

௫మା௬మ
ǡ ሺݔǡ ሻݕ ് ሺͲǡͲሻ

Ͳǡ ሺݔǡ ሻݕ ൌ ሺͲǡͲሻǤ

D� 6Lݖ� ൌ ሺݔǡ ሻݕ ് ሺͲǡͲሻ��HQFXHQWUH��డ௙
డ௫
ሺݖሻǡ

డ௙

డ௬
ሺݖሻǢ DSOLFDQGR�WHRUHPDV�

GH�GLIHUHQFLDFLyQ�
E� 6L�ܽ ൌ ሺͲǡͲሻ��HQFXHQWUH���డ௙

డ௫
ሺܽሻǡ

డ௙

డ௬
ሺܽሻǤ

F� 'DGR�HO�SXQWR ܽ ൌ ሺͲǡͲሻ��HO�YHFWRU�GLUHFFLyQݒ� ൌ ሺߙǡ ሻߚ ് ሺͲǡͲሻ��HO�
HUURU�FRPHWLGR�SDUD�DSUR[LPDU�ο݂ሺܽሻ SRU�PHGLR�GH݂׏�ሺܽሻ ή ݒ HV
ሺܽǡݎ ሻݒ ൌ ݂ሺܽ ൅ ሻݒ െ ݂ሺܽሻ െ ሺܽሻ݂׏ ή �ݒ
0XHVWUH� HQ� IRUPD� GLUHFWD� TXH� ݂ QR� HV� GLIHUHQFLDEOH� HQ� ܽ��
DQDOL]DQGR�HO�YDORU� ���

ԡ௩ԡ՜଴

௥ሺ௔ǡ௩ሻ

ԡ௩ԡ
�

G� 5HVSRQGD�IDOVR�R�YHUGDGHUR�\�MXVWLILTXH��¢݂ HV�FRQWLQXD�HQ�HO�SXQWR�
ܽ ൌ ሺͲǡͲሻ"

H� 5HVSRQGD� IDOVR� R� YHUGDGHUR�� /D� H[LVWHQFLD� GH� ODV� GHULYDGDV�
SDUFLDOHV�GH�݂ HQ�XQ�SXQWR��LPSOLFD�TXH�݂ HV�GLIHUHQFLDEOH�HQ�HVWH�

ÌWHPV� ������D����E����F���G���H�

'HVFULSWRUHV��/D IXQFLyQ�݂ HVWi�GHILQLGD�SRU� VHFFLRQHV�PHGLDQWH�XQD�
H[SUHVLyQ�DOJHEUDLFD�

/D�GHULYDGD�SDUFLDO�HQ�SXQWRV�GRQGH�݂ HV�FRQWLQXD�SXHGH�FDOFXODUVH�
DSOLFDQGR�WHRUHPDV�GH�GLIHUHQFLDFLyQ�

3DUD�FDOFXODU�ODV�GHULYDGDV�SDUFLDOHV�GH�݂ HQ�ሺͲǡͲሻ VH�GHEHQ�DSOLFDU�ODV�
GHILQLFLRQHV�GH�HVWDV�GHULYDGDV�

6H�GHEH�YHULILFDU�TXH� ���
ԡ௩ԡ՜଴

௥ሺ௔ǡ௩ሻ

ԡ௩ԡ
HV�GLVWLQWR�GH����SDUD�PRVWUDU�TXH�݂

QR�HV�GLIHUHQFLDEOH�HQ�ሺͲǡͲሻ�
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3DUD�PRVWUDU�TXH�݂ QR�HV�FRQWLQXD�HQ�ሺͲǡͲሻ VH�GHEH�YHULILFDU�TXH�QR�VH�
FXPSOH OD�HFXDFLyQ��� ���

ሺ௫ǡ௬ሻ՜ሺ଴ǡ଴ሻ
݂ሺݔǡ ሻݕ ൌ ݂ሺͲǡͲሻǤ

/D�WDUHD�SUHWHQGH�GHWHUPLQDU�VL�HO�HVWXGLDQWH�HV�FDSD]�GH�HVWDEOHFHU�
TXH�SDUD�IXQFLRQHV�HQ�YDULDV�YDULDEOHV�OD�GHULYDELOLGDG�QR�LPSOLFD�OD�
FRQWLQXLGDG�

3URFHGHQFLD� $GDSWDFLyQ�GHO�OLEUR�&XUVR�DQiOLVH GH�(ORQ�/LPD��HMHPSOR
���SiJLQD������

9DULDEOHV� )XQFLyQ�HQ�GRV�YDULDV�YDULDEOHV��FRQWLQXLGDG�GH�XQD�IXQFLyQ�
HQ�GRV�YDULDEOHV�HQ�XQ�SXQWR��GHILQLFLyQ�GH�GHULYDGD�SDUFLDO�GH�XQD�
IXQFLRQHV�GH�GRV�YDULDEOHV HQ�XQ�SXQWR�� WHRUHPDV�GH�GLIHUHQFLDFLyQ�
SDUFLDO��GHILQLFLyQ�GH�GLIHUHQFLDO�

6ROXFLyQ�SODXVLEOH

D� 6Lݖ� ് ሺͲǡͲሻ��DSOLFDPRV�WHRUHPDV GH�GLIHUHQFLDFLyQ

߲݂

ݔ߲
ሺݖሻ ൌ

ሺݔଶ ൅ ଶሻݕ
߲ሺݕݔሻ
ݔ߲

െ ݕݔ
߲ሺݔଶ ൅ ଶሻݕ

ݔ߲
ሺݔଶ ൅ ଶሻଶݕ

ൌ
ଷݕ െ ݕଶݔ

ሺݔଶ ൅ ଶሻଶݕ
Ǥ

߲݂

ݕ߲
ሺݖሻ ൌ

ሺݔଶ ൅ ଶሻݕ
߲ሺݕݔሻ
ݕ߲

െ ݕݔ
߲ሺݔଶ ൅ ଶሻݕ

ݕ߲

ሺݔଶ ൅ ଶሻଶݕ
ൌ

ଷݔ െ ݔଶݕ

ሺݔଶ ൅ ଶሻଶݕ
Ǥ

E� 6L� ܽ ൌ ሺͲǡͲሻ�� DSOLFDQGR OD� GHILQLFLyQ� GH� GHULYDGDV� SDUFLDOHV� \�
WHQLHQGR�HQ�FXHQWD�FRPR�HVWi�GHILQLGD�OD�IXQFLyQ��WHQHPRV�

߲݂

ݔ߲
ሺͲǡͲሻ ൌ ���

௛՜଴

݂ሺͲ ൅ ݄ǡ Ͳሻ െ ݂ሺͲǡͲሻ

݄
ൌ ���

௛՜଴

݂ሺ݄ǡ Ͳሻ

݄
ൌ ͲǤ

߲݂

ݕ߲
ሺͲǡͲሻ ൌ ���

௛՜଴

݂ሺͲǡͲ ൅ ݄ሻ െ ݂ሺͲǡͲሻ

݄
ൌ ���

௛՜଴

݂ሺͲǡ ݄ሻ

݄
ൌ ͲǤ

F� 5HHPSOD]DQGR ORV�YDORUHV�GHO�tWHP ��E��HQWRQFHV�

���
ԡ௩ԡ՜଴

ሺܽǡݎ ሻݒ

ԡݒԡ
ൌ ���

ሺఈǡఉሻ՜ሺ଴ǡ଴ሻ

݂ሺߙǡ ሻߚ െ
߲݂
ݔ߲

ሺͲǡͲሻߙ െ
߲݂
ݕ߲

ሺͲǡͲሻߚ

ඥߙଶ ൅ ଶߚ

ൌ ���
ሺఈǡఉሻ՜ሺ଴ǡ଴ሻ

ߚߙ

ሺߙଶ ൅ ଶሻଷȀଶߚ
Ǥ



=$*$/2�(15,48(�68É5(=�$*8,/$5

���

6L� ሺߙǡ ሻߚ ՜ ሺͲǡͲሻ SRU OD� WUD\HFWRULDߙ� ൌ ߚ HQ� HO� OtPLWH� DQWHULRU� VH�
WLHQH�TXH� ���

ఈ՜଴

ଵ

ଶξଶఈ
�� HVWH�OtPLWH�QR�H[LVWH��OXHJR�HV�GLVWLQWR�GH�Ͳ��SRU�

OR�WDQWR�OD�IXQFLyQ�QR�HV�GLIHUHQFLDEOH�HQ�ሺͲǡͲሻ�
G� )DOVR��3RUTXH SDUD�TXH�OD�IXQFLyQ�VHD�FRQWLQXD�HQ�ܽ ൌ ሺͲǡͲሻ��GHEH�

FXPSOLU�TXH
���

ሺ௫ǡ௬ሻ՜ሺ଴ǡ଴ሻ
݂ሺݔǡ ሻݕ ൌ ݂ሺͲǡͲሻǤ

6LQ HPEDUJR��FRPR�݂ሺͲǡͲሻ ൌ Ͳ��HO� ���
ሺ௫ǡ௬ሻ՜ሺ଴ǡ଴ሻ

݂ሺݔǡ ሻݕ QR�H[LVWH��SRUTXH�

VL�ሺݔǡ ሻݕ ՜ ሺͲǡͲሻ SRU�WUD\HFWRULDV�GLVWLQWDV�ORV�OtPLWHV�QR�FRLQFLGHQ�
SRU�HMHPSOR� SRU� OD� WUD\HFWRULDݔ� ൌ ݕ HVWH� OtPLWH� HV ͳȀʹ��\�SRU� OD�
WUD\HFWRULDݕ� ൌ Ͳ HO�OtPLWH�HV Ͳ�

H� )DOVR��3RUTXH�OD�IXQFLyQ�݂ GH�HVWD�WDUHD�HV�XQ�FRQWUDHMHPSOR��HQ�HO�
tWHP���E VH�PRVWUy�TXH�HQ�HO�SXQWR�ܽ ൌ ሺͲǡͲሻ H[LVWHQ�ODV�GHULYDGDV�
SDUFLDOHV�UHVSHFWR�Dݔ� \ UHVSHFWR�D ݕ VRQ�LJXDOHV�D�Ͳ� VLQ�HPEDUJR�
HQ�HO�tWHP ��F VH�PRVWUy�TXH�OD�IXQFLyQ�QR�HV�GLIHUHQFLDEOH�HQ�ܽ�

7DUHD��

2EMHWLYRV� 'HWHUPLQDU� FXiOHV� HOHPHQWRV� PDWHPiWLFRV� \� UHODFLRQHV�
OyJLFDV�TXH�FRQILJXUDQ�ORV�FRQFHSWRV�GH�GHULYDGD�GLUHFFLRQDO��SDUFLDO�
\�GLIHUHQFLDELOLGDG� HVWDEOHFH� HO� HVWXGLDQWH�� SDUD�GHWDOODU� HO� QLYHO� GH�
FRPSUHQVLyQ�,QWHU�\�7UDQV�GHO�GHVDUUROOR�GHO�HVTXHPD�GH�OD�GLIHUHQFLDO�
GH� XQD� IXQFLyQ� HQ� YDULDV� YDULDEOHV� SRU� PHGLR� GHO� DQiOLVLV� GH� ODV�
UHSUHVHQWDFLRQHV�GH�OD�VROXFLyQ�GHO�SUREOHPD�

7DUHDV� �� 'DGD�OD�IXQFLyQ��݃ሺݔሻ ൌ ൝
௫௬మ

௫మା௬మ
ǡ ሺݔǡ ሻݕ ് ሺͲǡͲሻ

Ͳǡ ሺݔǡ ሻݕ ൌ ሺͲǡͲሻǤ

D� 0XHVWUH TXH�OD�GHULYDGD�GLUHFFLRQDO�GH�݃ HQ�ሺͲǡͲሻ UHVSHFWR�DO�YHFWRU�
GLUHFFLyQ ݑ ൌ ሺܽǡ ܾሻ ് ሺͲǡͲሻ HV��

݃ᇱሼሺͲǡͲሻǢ ሺܽǡ ܾሻሽ ൌ ௨݃ሺͲǡͲሻܦ ൌ
ܾܽଶ

ܽଶ ൅ ܾଶ
Ǥ

E� 0XHVWUH�TXH�డ௚
డ௫
ሺͲǡͲሻ ൌ

డ௚

డ௬
ሺͲǡͲሻ ൌ Ͳ�

F� 5HVSRQGD�IDOVR�R�YHUGDGHUR�\� MXVWLILTXH��/D�GHULYDGD�GLUHFFLRQDO�
GH�݃ HQ ܽ ൌ ሺͲǡͲሻ��HQ�GLUHFFLyQݑ�� ൌ ሺܽǡ ܾሻ ് ሺͲǡͲሻǡ HV�OLQHDO�
UHVSHFWR�DO�YHFWRU�GLUHFFLyQ��HV�GHFLU��

݃ᇱሺܽǢ ݑ ൅ ሻݒ ൌ ݃ᇱሺܽǡ ሻݑ ൅ ݃Ԣሺܽǡ �ሻݒ
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G� 0XHVWUH�TXH�݃ QR�HV�GLIHUHQFLDEOH�HQ�ܽ ൌ ሺͲǡͲሻ�
H� 5HVSRQGD�IDOVR�R�YHUGDGHUR�\�MXVWLILTXH��SDUD�FXDOTXLHU�YHFWRUݑ� \�

SDUD�FDGD�ܽ ൌ ሺͲǡͲሻǡ ݃ᇱሺܽǢ ሻݑ ൌ ௨݃ሺͲǡͲሻܦ ൌ ሺͲǡͲሻ݃׏ ή �ݑ
I� 5HVSRQGD�IDOVR�R�YHUGDGHUR�\�MXVWLILTXH��6L�XQD�IXQFLyQ�HQ�YDULDV�

YDULDEOHV WLHQH�GHULYDGD�GLUHFFLRQDO�HQ�XQ�SXQWR�VHJ~Q�FXDOTXLHU�
YHFWRU�GLUHFFLyQ� HQWRQFHV�OD�IXQFLyQ�HV�GLIHUHQFLDEOH�HQ�HO�SXQWR�

ÌWHPV� ������D�����E�����F�����G�����H�����I�

'HVFULSWRUHV� /D� IXQFLyQ� HVWi� H[SUHVDGD� HQ� IRUPD� DOJHEUDLFD�� SRU�
VHFFLRQHV�

3DUD�HQFRQWUDU�OD�GHULYDGD�GLUHFFLRQDO�VH�GHEH�XWLOL]DU�OD�GHILQLFLyQ�

6H�GHEH�FDOFXODU�OD�GHULYDGD�SDUFLDO�XWLOL]DQGR�VX�GHILQLFLyQ�

6H�GHEH�XWLOL]DU�HO�FRQFHSWR�GH�WUDQVIRUPDFLyQ�OLQHDO�\�DSOLFDUOR�D�OD�
GHULYDGD�GLUHFFLRQDO�

/D�IXQFLyQ�݃ HV�FRQWLQXD�HQ�ሺͲǡͲሻ�

3URFHGHQFLD��$GDSWDFLyQ�GHO OLEUR�&XUVR�DQiOLVH GH�(ORQ�/LPD� HMHPSOR�
���SiJLQD�����

9DULDEOHV� )XQFLyQ�HQ�YDULDV�YDULDEOHV GHILQLGD�SRU�VHFFLRQHV��GHULYDGD�
GLUHFFLRQDO�� GHULYDGD� SDUFLDO�� WUDQVIRUPDFLyQ� OLQHDO�� OtPLWH� GH� XQD�
IXQFLyQ�HQ�YDULDV�YDULDEOHV�� JUDGLHQWH�GH�XQD� IXQFLyQ�HQ�XQ�SXQWR��
YHFWRU�GLUHFFLyQ��SURGXFWR�LQWHULRU�HQ�Թ௡��IXQFLyQ�GLIHUHQFLDEOH�HQ�XQ�
SXQWR�

6ROXFLyQ�SODXVLEOH

D� 3RU�OD�GHILQLFLyQ�GH OD�IXQFLyQ�݃ \�GH�GHULYDGD�GLUHFFLRQDO��VH�WLHQH
TXH�

௨݃ሺͲǡͲሻܦ ൌ ���
௛՜଴

݃൫ሺͲǡͲሻ ൅ ݄ሺܽǡ ܾሻ൯ െ ݃ሺͲǡͲሻ

݄

ൌ ���
௛՜଴

݄ଷܾܽଶ

ሺ݄ܽሻଶ ൅ ሺ݄ܾሻଶ

݄
ൌ

ܾܽଶ

ܽଶ ൅ ܾଶ
Ǥ
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E� $SOLFDQGR OD�GHILQLFLyQ�GH�GHULYDGD�SDUFLDO�

߲݃

ݔ߲
ሺͲǡͲሻ ൌ ���

௛՜଴

݃ሺሺͲǡͲሻ ൅ ݄ሺͳǡͲሻሻ െ ݃ሺͲǡͲሻ

݄
ൌ ���

௛՜଴

݃ሺ݄ǡ Ͳሻ

݄
ൌ ���

௛՜଴

݄Ͳଶ

݄ଶ ൅ Ͳଶ

݄
ൌ ͲǤ

߲݃

ݕ߲
ሺͲǡͲሻ ൌ ���

௛՜଴

݃ሺሺͲǡͲሻ ൅ ݄ሺͲǡͳሻሻ െ ݃ሺͲǡͲሻ

݄
ൌ ���

௛՜଴

݃ሺͲǡ ݄ሻ

݄
ൌ ���

௛՜଴

Ͳ݄ଶ

Ͳଶ ൅ ݄ଶ

݄
ൌ ͲǤ

F� (V�IDOVR��OD�GHULYDGD GLUHFFLRQDO�GH�݃ HQ�ܽ ൌ ሺͲǡͲሻ��QR�HV�OLQHDO�HQ�
HO� YHFWRU� GLUHFFLyQ�� SRU� HMHPSOR� SDUD� ORV YHFWRUHV� GLUHFFLRQDOHV�
ݑ ൌ ሺͳǡͲሻ \ ݒ ൌ ሺͲǡͳሻ�� HQWRQFHV� ݃ᇱሺܽǡ ݑ ൅ ሻݒ ൌ

ଵ

ଶ
�� PLHQWUDV�

TXH� ݃ᇱሺܽǡ ሻݑ ൅ ݃ᇱሺܽǡ ሻݒ ൌ ͲǤ
G� /D�IXQFLyQ�݃ QR�HV�GLIHUHQFLDEOH�HQ�ܽ ൌ ሺͲǡͲሻ��SRUTXH��VLݒ� ൌ ሺߙǡ ሻߚ

\�FRPR݃׏�ሺͲǡͲሻ ൌ ቀ
డ௚

డ௫
ሺͲǡͲሻǡ

డ௚

డ௬
ሺͲǡͲሻቁ ൌ ሺͲǡͲሻ��݃ሺͲǡͲሻ ൌ Ͳ�� HQWRQFHV�

UHHPSOD]DQGR�

���
ԡ௩ԡ՜଴

ሺܽǡݎ ሻݒ

ԡݒԡ
ൌ ���

ሺఈǡఉሻ՜ሺ଴ǡ଴ሻ

݃ሺߙǡ ሻߚ

ඥߙଶ ൅ ଶߚ
ൌ ���

ሺఈǡఉሻ՜ሺ଴ǡ଴ሻ

ଶߚߙ

ሺߙଶ ൅ ଶሻଷȀଶߚ
Ǥ

(VWH� OtPLWH�QR�H[LVWH��SRUTXH�VL�ሺߙǡ ሻߚ ՜ ሺͲǡͲሻ��SRU� OD� WUD\HFWRULDV�
ߙ ൌ ߚ \� SRUߚ� ൌ Ͳ�� HVWRV� OtPLWHV� VRQ� GLVWLQWRV�� FRPR� VH�PXHVWUD�

UHVSHFWLYDPHQWH� ���
ఈ՜଴

ఈయ

ሺଶఈమሻ
ቀ
య
మ
ቁ
ൌ

ଵ

ଶξଶ
������
ఈ՜଴

ఈ଴

ሺఈమା଴ሻ
ቀ
య
మ
ቁ
ൌ ͲǤ

H� (V� IDOVR� TXH� ௨݃ሺͲǡͲሻܦ ൌ ሺͲǡͲሻ݃׏ ή Ǥݑ 3RUTXH� HQ� ��D�� VLݑ� ് ሺͲǡͲሻ�

௨݃ሺͲǡͲሻܦ ൌ
௔௕మ

௔మା௕మ
് Ͳ \�SRU�OD�SDUWH���E݃׏��ሺͲǡͲሻ ή ݑ ൌ ͲǤ

I� (V� IDOVD� OD�SURSRVLFLyQ�� OD� IXQFLyQ�݃ HV�XQ�FRQWUDHMHPSOR�� HQ� ORV�
tWHPV���D� \���E� ݃ WLHQH�GHULYDGD�GLUHFFLRQDO�HQ�ሺͲǡͲሻ HQ�FXDOTXLHU�
GLUHFFLyQ�\�HQ�HO�tWHP ��G VH�PRVWUy�TXH�QR�HV�GLIHUHQFLDEOH�

7DUHD��

2EMHWLYRV�� ,GHQWLILFDU� ODV� UHODFLRQHV� OyJLFDV� HQWUH� ORV� HOHPHQWRV�
PDWHPiWLFRV� TXH� FRQILJXUDQ HO� FRQFHSWR� GLIHUHQFLDO� GH� XQ� FDPSR�
HVFDODU� TXH� ORJUD� HVWDEOHFHU� HO� HVWXGLDQWH�� SDUD� FDUDFWHUL]DU� HO� QLYHO�
,QWHU�GHO�GHVDUUROOR�GHO�HVTXHPD�GH�OD�GLIHUHQFLDO�GH�XQD�IXQFLyQ�HQ�
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YDULDV�YDULDEOHV��SRU�PHGLR�GHO�DQiOLVLV�GH�ODV�UHSUHVHQWDFLRQHV�GH�ODV�
VROXFLRQHV�GH�OD�VLWXDFLyQ�SUREOHPD�

7DUHDV� ��� /D� HFXDFLyQ� GH� XQD� VXSHUILFLH� GH� XQD� PRQWDxD� HV
ݖ ൌ ͳʹͲͲ െ ଶݔ͵ െ ݔ�ଶ��GRQGH�OD�GLVWDQFLD�VH�PLGH�HQ�PHWURV��HO�HMHݕʹ
DSXQWD� KDFLD� HO� HVWH� \� HO� HMH� ݕ KDFLD� HO� QRUWH�� 8Q� PRQWDxLVWD� VH�
HQFXHQWUD�HQ�HO�SXQWR�ሺെͳͲǡͷǡͺͷͲሻ�

D� ¢&XiO�HV�OD�GLUHFFLyQ�GH�OD�ODGHUD�FRQ�PiV�SHQGLHQWH�D�SDUWLU�GH�OD�
SRVLFLyQ�HQ�TXH�VH�HQFXHQWUD�HO�PRQWDxLVWD"

E� 6L� HO� PRQWDxLVWD� VH� GHVSOD]D� HQ� GLUHFFLyQ� HVWH�� ¢GHVFLHQGH� R�
DVFLHQGH�\�VHJ~Q� D�TXp�WDVD"

F� 6L� HO�PRQWDxLVWD� VH� GHVSOD]D� HQ� GLUHFFLyQ� VXURHVWH� ¢GHVFLHQGH� R�
DVFLHQGH�\�VHJ~Q� D�TXp�WDVD"

G� ¢(Q�TXp�GLUHFFLyQ�UHFRUUH�XQD�WUD\HFWRULD D�QLYHO"

ÌWHPV��������D�����E�����F�����G�
'HVFULSWRUHV� 6H� GD� OD� H[SUHVLyQ� DOJHEUDLFD� GH� ݂ FX\D� VXSHUILFLH�
UHSUHVHQWD�XQD�PRQWDxD�

6H�GD�XQ�SXQWR�SDUWLFXODU�GH�OD�VXSHUILFLH�

(O�HMHUFLFLR�LQGXFH�D�FDOFXODU�HO�JUDGLHQWH�GH�OD�IXQFLyQ�HQ�HO�SXQWR�\�
GDU�XQD�LQWHUSUHWDFLyQ�JHRPpWULFD�GH�HVWH�FRQFHSWR�

6H�GHEH�FDOFXODU�OD�GHULYDGD�GLUHFFLRQDO�HQ�HO�SXQWR�ሺെͳͲǡͷሻ VHJ~Q�ORV�
YHFWRUHV� ሺͳǡͲሻ�� ሺെͳǡെͳሻ TXH� UHSUHVHQWDQ� ODV� GLUHFFLRQHV� GH�
GHVSOD]DPLHQWR \�DGHPiV�FXiQGR�HVWD�GHULYDGD�HV���

3URFHGHQFLD�$GDSWDFLyQ�GHO�OLEUR�GH�/RXLV�/HLWKROG��������GHO�HMHUFLFLR��
����VHFFLyQ��������SiJLQD�����

9DULDEOHV�'HULYDGD�GLUHFFLRQDO��JUDGLHQWH�GH�XQD�IXQFLyQ�HQ�XQ�SXQWR��
YHFWRU�GLUHFFLyQ��SURGXFWR�SXQWR��FXUYD�GH�QLYHO�

6ROXFLyQ�SODXVLEOH

D� /D�GLUHFFLyQ�GH OD�ODGHUD�FRQ�PiV�SHQGLHQWH��D�SDUWLU�GH�OD�SRVLFLyQ�
GHO�PRQWDxLVWD� HV�OD�TXH�LQGLFD�HO�YHFWRU�JUDGLHQWH�GH�OD�VXSHUILFLH�
GH�OD�PRQWDxD�HYDOXDGR�HQ�HO�SXQWR�



=$*$/2�(15,48(�68É5(=�$*8,/$5

���

ǡݔሺ݂׏ ሻݕ ൌ ൬
߲݂

ݔ߲
ሺݔǡ ሻǡݕ

߲݂

ݕ߲
ሺݔǡ ሻ൰ݕ ൌ ሺെ͸ݔǡ െͶݕሻǡ

ሺെͳͲǡͷሻ݂׏ ൌ ሺ͸ͲǡെʹͲሻǤ

1RUPDOL]DQGR HVWH�YHFWRU�

ݑ ൌ
ǡݔሺ݂׏ ሻݕ

ԡ݂׏ሺݔǡ ሻԡݕ
ൌ

ሺ͸Ͳǡ െʹͲሻ

ඥ͸Ͳଶ ൅ ሺെʹͲሻଶ
ൌ ቆ

͵ξͳͲ

ͳͲ
ǡ
െξͳͲ

ͳͲ
ቇǤ

E� $O�GHVSOD]DUVH�HO�PRQWDxLVWD�HQ�GLUHFFLyQ�HVWH��HO�YHFWRUݑ� ൌ ሺͳǡͲሻ�
LQGLFD�HO�GHVSOD]DPLHQWR� \�OD�WDVD�D�TXH�VH�GHVSOD]D�HVWi�GDGD�SRU�
OD� GHULYDGD� GLUHFFLRQDO� GH� OD� IXQFLyQ� ݂ HQ� OD� GLUHFFLyQ� GH� � ݑ
HYDOXDGD� HQ� HO� SXQWR� HQ� TXH� VH� HQFXHQWUD�� TXH� HV� LJXDO� D� OD�
GHULYDGD�SDUFLDO�GH�݂ UHVSHFWR�Dݔ���డ௙

డ௫
ሺെͳͲǡͷሻ ൌ ͸ͲǤ

6LJQLILFD�TXH�SRU�FDGD�XQLGDG�TXH�HO�PRQWDxLVWD�VH�GHVSODFH�HQ�OD�
GLUHFFLyQ�HVWH��DVFLHQGH��� XQLGDGHV�

F� 6L� HO� PRQWDxLVWD� VH� GHVSOD]D� DO� VXURHVWH�� HO� YHFWRU� XQLWDULR� TXH�
LQGLFD�HVWD�GLUHFFLyQ�HVݑ� ൌ ሺെͳǡെͳሻ \�OD�WDVD D�TXH�VH�GHVSOD]D
HVWi� GDGD� SRU� OD� GHULYDGD� GLUHFFLRQDO� GH� OD� IXQFLyQ� ݂ HQ� OD�
GLUHFFLyQ�GHݑ�� HYDOXDGD�HQ�HO�SXQWR�HQ�TXH�VH�HQFXHQWUD��&RPR�OD�
IXQFLyQ�HV�GLIHUHQFLDEOH� VH�SXHGH�DSOLFDU�OD�VLJXLHQWH�IyUPXOD�

௨݂ሺെͳͲǡͷሻܦ ൌ ሺെͳͲǡͷሻ݂׏ ή ݑ ൌ ሺ͸ͲǡെʹͲሻ ή ቆ
െξʹ

ʹ
ǡ
െξʹ

ʹ
ቇ ൌ െʹͲξʹǤ

6LJQLILFD�TXH�HO�PRQWDxLVWD� SRU�FDGD�XQLGDG�TXH�VH�GHVSODFH�HQ�OD�
GLUHFFLyQ�VXURHVWH� GHVFLHQGH�ʹͲξʹ XQLGDGHV�

G� 3DUD�FDOFXODU�OD�GLUHFFLyQ��GDGD�SRU�HO�YHFWRU�XQLWDULRݑ���HQ�TXH�HO�
PRQWDxLVWD� UHFRUUH� XQD� WUD\HFWRULD� GH� QLYHO�� VLJQLILFD� TXH� OD�
GHULYDGD�GLUHFFLRQDO�HYDOXDGD�HQ�HO�SXQWR�HV�Ͳ��HV�GHFLU�

௨݂ሺെͳͲǡͷሻܦ ൌ ሺെͳͲǡͷሻ݂׏ ή ሺݒଵǡ ଶሻݒ ൌ ሺ͸Ͳǡ െʹͲሻ ή ሺݒଵǡ ଶሻݒ
ൌ ͸Ͳݒଵ െ ʹͲݒଶ ൌ ͲǤ

(O�YHFWRU�HVWi GDGR�SRU�OD�IRUPDݒ�� ൌ ሺݒଵǡ ଵሻݒ͵ TXH�DO�QRUPDOL]DU

HVWH�YHFWRU VH�REWLHQH� ݑ ൌ
௩

ԡ௩ԡ
ൌ ቀ

ξଵ଴

ଵ଴
ǡ
ଷξଵ଴

ଵ଴
ቁ�

7DUHD��

2EMHWLYRV� ,GHQWLILFDU�FXiOHV�HOHPHQWRV�PDWHPiWLFRV�\�UHODFLRQHV�HQWUH�
HVWRV�GHO�FRQFHSWR�GH�GLIHUHQFLDO�GH�XQ�FDPSR�HVFDODU�ORJUD�HVWDEOHFHU�
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HO� HVWXGLDQWH�� SDUD� FDUDFWHUL]DU� HO� QLYHO� ,QWHU� GHO� GHVDUUROOR� GHO�
HVTXHPD� GH� OD� GLIHUHQFLDO� GH� XQD� IXQFLyQ� HQ� YDULDV� YDULDEOHV�� SRU�
PHGLR�GHO�HVWXGLR�GH�ODV�UHSUHVHQWDFLRQHV�GH�OD�VROXFLyQ�GHO�SUREOHPD�

7DUHDV� ��� 'DGR� HO� FDPSR� HVFDODU� GLIHUHQFLDEOH� ݂ሺݔǡ ሻݕ ൌ ଶݔ ൅ ଶǡݕ HO�
SXQWR ܽ ൌ ሺݔ଴ǡ ଴ሻݕ \� HO� YHFWRU� ݒ ൌ ሺοݔǡ οݕሻ�� 'HPXHVWUH� TXH� ݂ HV�
GLIHUHQFLDEOH�HQ�ܽ \�GHWHUPLQH�FXiO�HV�OD�GLIHUHQFLDO�GHO�FDPSR�HVFDODU�
݂ HQ�ܽ \�Gp�XQD�LQWHUSUHWDFLyQ�JHRPpWULFD�

ÌWHPV� ��

'HVFULSWRUHV� /D�IXQFLyQ�HV GH�GRV�YDULDEOHV�\�VH�UHSUHVHQWD�HQ�IRUPD�
DOJHEUDLFD�
6H�GD�XQ�SXQWR�DUELWUDULR�\�XQ�YHFWRU�DUELWUDULR�

6H�GHEH�H[SUHVDU� OD�GHILQLFLyQ�GH�FDPSR�HVFDODU�GLIHUHQFLDEOH�HQ�XQ�
SXQWR�\�KDFHU�XQD�UHSUHVHQWDFLyQ�JUiILFD�GH�HVWD�

3URFHGHQFLD�� $GDSWDFLyQ� GHO� LQYHVWLJDGRU� DO� HMHPSOR� ��� VHFFLyQ� ����
SiJLQD�����GHO�WH[WR�GHO�&iOFXOR�YDULDV�YDULDEOHV GH�7KRPDV��)LQQH\�\�
:HLU�������

9DULDEOHV� &DPSR� HVFDODU�GH�GRV� YDULDEOHV�� GLIHUHQFLDO�GH�XQ� FDPSR�
HVFDODU�HQ�XQ�SXQWR�DUELWUDULR�

6ROXFLyQ�SODXVLEOH� 3DUD�GHPRVWUDU�TXH ݂ HV�GLIHUHQFLDEOH��FDOFXODPRV�

ሺܽǡݎ ሻݒ ൌ ο݂ሺܽሻ െ ሺܽሻ݂׏ ή ݒ ൌ ݂ሺݔ଴ ൅ οݔǡ ଴ݕ ൅ οݕሻ െ ݂ሺݔ଴ǡ ଴ሻݕ െ ଴ǡݔሺ݂׏ ଴ሻݕ ή
ሺοݔǡ οݕሻ�

ሺܽǡݎ ሻݒ ൌ ଴ݔ
ଶݔ��଴οݔ ൅ ሺοݔሻଶݕ�଴ଶݕ��଴οݕ ൅ ሺοݕሻଶݔ�଴ଶݕ�଴ଶݔ��଴οݔ െ

ݕ଴οݔʹ

ሺܽǡݎ ሻݒ ൌ ሺοݔሻଶ ൅ ሺοݕሻଶ

(YDOXDQGR�� ���
ԡ௩ԡ՜଴

௥ሺ௔ǡ௩ሻ

ԡ௩ԡ
ൌ ���

ሺοݔǡοݕሻ՜ሺͲǡͲሻ

ሺο௫ሻమାሺο௬ሻమ

ඥሺο௫ሻమାሺο௬ሻమ
ൌ Ͳǡ HQWRQFHV� ݂ HV�

GLIHUHQFLDEOH�HQ�ሺͲǡͲሻǤ

/D�GLIHUHQFLDO GH�݂ HVWi�GDGD�SRU�OD�WUDQVIRUPDFLyQ�OLQHDO�

௔ܶǣ Թ
ଶ ՜ Թ

ݒ հ ௔ܶሺݒሻ ൌ ሺܽሻ݂׏ ή Ǥݒ

6L�ܽ ൌ ሺݔ଴ǡ ଴ሻݕ ݒ�\ ൌ ሺοݔǡ οݕሻ��HQWRQFHV�
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௔ܶሺݒሻ ൌ ൭
߲݂

ݔ߲
ሺݔ଴ǡ ଴ሻǡݕ

߲݂

ݕ߲
ሺݔ଴ǡ ଴ሻ൱ݕ ή ሺοݔǡ οݕሻ

ൌ
߲݂

ݔ߲
ሺݔ଴ǡ ݔ଴ሻοݕ ൅

߲݂

ݕ߲
ሺݔ଴ǡ Ǥݕ଴ሻοݕ

*HRPpWULFDPHQWH�VLJQLILFD�TXH�HQ�YHFLQGDGHV�GH�ሺݔ଴ǡ ଴ሻݕ OD�VXSHUILFLH
݂ሺݔǡ ሻݕ ൌ ଶݔ ൅ ଶݕ VH�SXHGH�DSUR[LPDU�SRU�HO�SODQR�WDQJHQWH�GDGR�SRU�

ݖ ൌ ݂ሺݔ଴ǡ ଴ሻݕ ൅ ଴ǡݔሺ݂׏ ଴ሻݕ ή ሺݔ െ ଴ǡݔ ݕ െ ଴ሻǤݕ

7DUHD��

2EMHWLYRV� ,GHQWLILFDU� FXiOHV� UHODFLRQHV� HQWUH� ORV� HOHPHQWRV�
PDWHPiWLFRV�TXH�FRQILJXUDQ�HO�FRQFHSWR�GH�GLIHUHQFLDO�GH�XQ�FDPSR�
YHFWRULDO� ORJUD�HVWDEOHFHU�HO� HVWXGLDQWH��SDUD�FDUDFWHUL]DU�HO�QLYHO�GH�
FRPSUHQVLyQ�7UDQV�GHO�GHVDUUROOR�GHO�HVTXHPD�GH�OD�GLIHUHQFLDO�GH�XQD�
IXQFLyQ� HQ� YDULDV� YDULDEOHV�� SRU� PHGLR� GHO� HVWXGLR� GH� ODV�
UHSUHVHQWDFLRQHV�GH�OD�VROXFLyQ�GHO�SUREOHPD�

7DUHDV� �� 'DGR�HO�FDPSR�YHFWRULDO�
݂ሺݔǡ ǡݕ ሻݖ ൌ ሺݔଶ ൅ ଶݕ ൅ ଶǡݖ ଶݔ െ ݖݕ ൅ ଶǡݖ �ሻݖݕݔ

D� 6L�ܽ ൌ ሺͲǡͳǡʹሻ ݑ�\ ൌ ሺͲǡʹǡ͵ሻ��HQFRQWUDU OD�GHULYDGD�GLUHFFLRQDO�GH�݂
HQ�HO�SXQWR�ܽ HQ�GLUHFFLyQ�GHO�YHFWRUݑ��

E� 0XHVWUH�TXH�݂ HV�GLIHUHQFLDEOH�HQ�ܽ�

ÌWHPV� �����D�����E�

'HVFULSWRUHV� 5HSUHVHQWDFLyQ�GHO�FDPSR�YHFWRULDO��FRPSXHVWR�SRU�WUHV�
FDPSRV�HVFDODUHV�H[SUHVDGRV�HQ�IRUPD�DOJHEUDLFD��

6H� SLGH� FDOFXODU� OD� GLIHUHQFLDO� GHO� FDPSR� YHFWRULDO� HQ� XQ� SXQWR�
SDUWLFXODU�GHO�GRPLQLR�\�VHJ~Q�HO�YHFWRU�GLUHFFLyQ�HVSHFtILFR�GH�Թଷ�

6H�GHEH�HVWDEOHFHU�OD�UHODFLyQ�HQWUH�OD�GLIHUHQFLDO�GHO�FDPSR�YHFWRULDO�
HQ�XQ�SXQWR�\�OD�GHULYDGD�GLUHFFLRQDO�

6H�SLGH�PRVWUDU�TXH�HO�FDPSR�HV�GLIHUHQFLDEOH�XWLOL]DQGR�OD�GHILQLFLyQ�
R� WHRUHPDV� TXH� HVWDEOHFHQ� UHODFLRQHV� HQWUH� GLIHUHQFLDELOLGDG� \�
GHULYDELOLGDG�

3URFHGHQFLD� $GDSWDFLyQ�GHO�HMHUFLFLR����/��GH�OD�VHFFLyQ����SiJLQD�����
GHO�WH[WR�7KH�(OHPHQWV�RI�5HDO�$QDO\VLV GH�5REHUW�%DUWOH�������
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9DULDEOHV� &DPSR� YHFWRULDO�� GHULYDGD� GLUHFFLRQDO� GH� XQ� FDPSR�
YHFWRULDO�� GLIHUHQFLDO� GH� XQ� FDPSR� YHFWRULDO� HQ� XQ� SXQWR HQ� OD�
GLUHFFLyQ�GH�XQ�YHFWRU��GLIHUHQFLDELOLGDG�LPSOLFD�GHULYDELOLGDG�

6ROXFLyQ�SODXVLEOH

D� /D�GHULYDGD GLUHFFLRQDO�GHO�FDPSR�YHFWRULDO�݂ HQ�HO�SXQWR
ܽ ൌ ሺݔǡ ǡݕ ሻݖ HQ�GLUHFFLyQ�GHO�YHFWRUݑ� ൌ ሺݑଵǡ ଶǡݑ ଷሻݑ HVWi�GDGD SRU�

௨݂ሺܽሻܦ ൌ

ۉ

ۈ
ۈ
ۈ
ۇ

߲ ଵ݂

ଵݔ߲
ሺܽሻ

߲ ଵ݂

ଶݔ߲
ሺܽሻ

߲ ଵ݂

ଷݔ߲
ሺܽሻ

߲ ଶ݂

ଵݔ߲
ሺܽሻ

߲ ଶ݂

ଶݔ߲
ሺܽሻ

߲ ଶ݂

ଷݔ߲
ሺܽሻ

߲ ଷ݂

ଵݔ߲
ሺܽሻ

߲ ଷ݂

ଶݔ߲
ሺܽሻ

߲ ଷ݂

ଷݔ߲
ሺܽሻ

ی

ۋ
ۋ
ۋ
ۊ

൭

ଵݑ
ଶݑ
ଷݑ
൱

௨݂ሺܽሻܦ ൌ ൭
ݔʹ ݕʹ ݖʹ
ݔʹ െݖ െݕ ൅ ݖʹ
ݖݕ ݖݔ ݕݔ

൱൭

ଵݑ
ଶݑ
ଷݑ
൱�

DVt�

ሺ଴ǡଶǡଷሻ݂ሺͲǡͳǡʹሻܦ ൌ ൭
Ͳ ʹ Ͷ
Ͳ െʹ ͵
ʹ Ͳ Ͳ

൱൭
Ͳ
ʹ
͵
൱ ൌ ൭

ͳ͸
ͷ
Ͳ
൱Ǥ

E� ݂ HV�GLIHUHQFLDEOH HQ�ܽ SRUTXH FDGD�XQR�GH�ORV�FDPSRV HVFDODUHV
FRPSRQHQWHV�GH ݂�� ଵ݂ሺݔǡ ǡݕ ሻݖ ൌ ଶݔ ൅ ଶݕ ൅ ��ଶݖ
ଶ݂ሺݔǡ ǡݕ ሻݖ ൌ ଶݔ െ ݖݕ ൅ ��ଶݖ ଷ݂ ൌ ሺݔǡ ǡݕ ሻݖ ൌ �ݖݕݔ VRQ� SROLQRPLRV� HQ�
ODV�YDULDEOHVݔ��ǡ ǡݕ �ݖ�ORV�FXDOHV�VRQ�GLIHUHQFLDOHV�HQ�FDGD�SXQWR�GH�
VX�GRPLQLR�
2WUD�IRUPD HTXLYDOHQWH�SDUD�PRVWUDU�TXH�݂ HV�GLIHUHQFLDEOH�HQ�ܽ HV��
FRPR� FDGD� XQD� GH� ODV GHULYDGDV� SDUFLDOHV GHO� FDPSR� YHFWRULDO�

௜݂ǡ௝ሺݔሻ ൌ
డ௙೔

డ௫ೕ
ሺݔሻǡ ݅ ൌ ͳǡʹǡ͵Ǣ ݆ ൌ ͳǡʹǡ͵ VRQ� FRQWLQXDV� HQ� ݔ ൌ ܽ�

HQWRQFHV�݂ HV�GLIHUHQFLDEOH�HQ�ܽ�

7DUHD���

2EMHWLYRV� 5HJLVWUDU�SURFHVRV�GH�JHQHUDOL]DFLyQ�\�VtQWHVLV�TXH�UHDOL]DQ�
ORV� HVWXGLDQWHV�SDUD� FDUDFWHUL]DU� HO� QLYHO� GH� FRPSUHQVLyQ�7UDQV�GHO�
GHVDUUROOR� GHO� HVTXHPD� GH� � GLIHUHQFLDO� GH� XQD� IXQFLyQ� HQ� YDULDV�
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YDULDEOHV�� SRU� PHGLR� GHO� DQiOLVLV� GH� ODV� IRUPDV� GH� UHSUHVHQWDU� \�
DUJXPHQWDU�ODV�VROXFLRQHV�D�OD�VLWXDFLyQ�SUREOHPD�

7DUHDV� ��� 6HDQ� ݂ XQD� IXQFLyQ� GLIHUHQFLDEOH� GHILQLGD� VREUH� XQ�
VXEFRQMXQWRܣ� DELHUWR�GH�Թ௡ HQ�Թ௠ \�ܽ XQ�SXQWR�GH �ܣ

݂ǣ ܣ ك Թ௡ ՜ Թ௠��WDO�TXHݔ� հ ݕ ൌ ݂ሺݔሻ��

'HWHUPLQH� OD� H[SUHVLyQ� GH� OD� GLIHUHQFLDO� ሺܽሻǣԹ௡݂ܦ ՜ Թ௠�� WDO� TXH
ݑ հ ݒ ൌ ሺܽሻ݂ܦ ή ݑ ൌ ݂ᇱሺܽǢ ሻݑ SDUD�ORV�VLJXLHQWHV�FDVRV�

D��݊ ൌ ͳǡ݉ ൌ ͳ�� E��݊ ൌ ͳǡ݉ ൐ ͳ�����F��݊ ൐ ͳǡ݉ ൌ ͳ������G��݊ ൐ ͳǡ݉ ൐ ͳ�

ÌWHPV� ��������D������E������F������G�

'HVFULSWRUHV� 1R�VH�GD�XQD�H[SUHVLyQ�R�IyUPXOD�GH�OD�IXQFLyQ�

6H� GD XQD� UHSUHVHQWDFLyQ� DOJHEUDLFD� GH� XQD� IXQFLyQ� DUELWUDULD�
GLIHUHQFLDEOH� \� GH� OD� GLIHUHQFLDO� GH� OD� IXQFLyQ� FRPR� XQD�
WUDQVIRUPDFLyQ�OLQHDO�

6H�GD�XQ�GRPLQLR�DUELWUDULR�GH�OD�IXQFLyQ�HQ�Թ௡ \�XQ�SXQWR�DUELWUDULR�
GHO�GRPLQLR�

6H�GDQ�YDORUHV�SDUWLFXODUHV�GH�OD�GLPHQVLyQ�GHO�GRPLQLR \�FRGRPLQLR�
GH�OD�IXQFLyQ�

6H�SLGH�OD�H[SUHVLyQ�TXH�UHSUHVHQWD�OD�GLIHUHQFLDO�GH�XQD�IXQFLyQ�UHDO�
GH��YDULDEOH�UHDO��IXQFLyQ�YHFWRULDO�GH�YDULDEOH�UHDO��FDPSRV�HVFDODUHV�
\�FDPSRV�YHFWRULDOHV�

3URFHGHQFLD� $GDSWDFLyQ� GHO� HMHPSOR� ����� VHFFLyQ� ��� GHO� WH[WR 7KH�
(OHPHQWV�RI�5HDO�$QDO\VLV��GH�5REHUW�%DUWOH�������

9DULDEOHV� 'LIHUHQFLDO�GH�XQD�IXQFLyQ�HQ�YDULDV�YDULDEOHV��IXQFLyQ�UHDO�
GH��YDULDEOH�UHDO��IXQFLyQ�YHFWRULDO�GH�YDULDEOH�UHDO��FDPSRV�HVFDODUHV�
\�FDPSRV�YHFWRULDOHV�

6ROXFLyQ�SODXVLEOH

D� 6L�݊ ൌ ͳǡ݉ ൌ ͳǡ݂ܦሺܽሻሺݑሻ ൌ ݂ǯሺܽሻݑ ൌ
ௗ௙

ௗ௫
ሺܽሻݑǤ

E� 6L ݊ ൌ ͳǡ݉ ൐ ͳǡ ሻݑሺܽሻሺ݂ܦ ൌ ൫ ଵ݂ǯሺܽሻǡڮ ǡ ௠݂ǯሺܽሻ൯ݑ ൌ
ሺ ଵ݂ǯሺܽሻݑǡڮ ǡ ௠݂ǯሺܽሻݑሻǤ

F� 6L�݊ ൐ ͳǡ݉ ൌ ͳǡ HQWRQFHV�
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ሻݑሺܽሻሺ݂ܦ ൌ ሺܽሻ݂׏ ή ݑ ൌ ൭
߲݂

ଵݔ߲
ሺܽሻǡڮ ǡ

߲݂

௡ݔ߲
ሺܽሻ൱ ή ሺݑଵǡڮ ǡ ௡ሻݑ

ൌ ෍
߲݂

௞ݔ߲
ሺܽሻݑ௞

௡

௞ୀଵ

Ǥ

G� 6L�݊ ൐ ͳǡ݉ ൐ ͳǡ HQWRQFHV�

ሻݑሺܽሻሺ݂ܦ ൌ

ۉ

ۈ
ۇ

߲ ଵ݂

ଵݔ߲
ሺܽሻ ڮ

߲ ଵ݂

௡ݔ߲
ሺܽሻ

ڭ ڰ ڭ
߲ ௠݂

ଵݔ߲
ሺܽሻ ڮ

߲ ௠݂

௡ݔ߲
ሺܽሻ

ی

ۋ
ۊ
൭

ଵݑ
ڭ
௡ݑ
൱Ǥ


