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0RGHOR�5HODFLRQDO�GH�GDWRV����

(6758&785$�'(�'$726�5(/$&,21$/

%'� �&RQMXQWR�GH�5(/$&,21(6

� )RUPD�VHQFLOOD�GH�UHSUHVHQWDU�GDWRV��7$%/$
± (VWUXFWXUD�GH�GDWRV�IXQGDPHQWDO�GHO�PRGHOR
± 5HSUHVHQWD�XQD�HQWLGDG�JHQpULFD

± &RPSXHVWD�GH�&2/801$6
� &DGD�FROXPQD�UHSUHVHQWD�XQ�DWULEXWR�GH�OD�HQWLGDG�JHQpULFD

± &RQMXQWR�GH�),/$6
� &DGD�ILOD�UHSUHVHQWD�XQD�HQWLGDG�FRQFUHWD

� 'HILQLFLyQ &5($5�5(/$&,21�3(/,&8/$
���WLWXOR����
���GXUDFLRQ����
���GLUHFWRU����

�������HVWUHQR����
�����



0RGHOR�5HODFLRQDO�GH�GDWRV����

(6758&785$�'(�'$726�5(/$&,21$/

� ),/$� �783/$
± 5HSUHVHQWD�XQD�HQWLGDG�FRQFUHWD
± (V�XQD�UHODFLyQ�HQWUH�HOHPHQWRV�GH�GDWRV
ª 7DEOD� �&RQMXQWR�GH�UHODFLRQHV

��$QDORJtD�5(/$&,Ï1��FRQFHSWR�PDWHPiWLFR����7$%/$
��0RGHOR�EDVDGR�HQ�7HRUtD�PDWHPiWLFD

ª �6yOLGD�%DVH�)RUPDO

� &2/801$� �$75,%872���3URSLHGDG�GH�OD�HQWLGDG
± 7RGR�$WULEXWR�SHUWHQHFH�D�XQ�'20,1,2
² 'RPLQLR�

� &ROHFFLyQ�GH�9DORUHV�GRQGH�XQ�DWULEXWR�WRPD�VX�YDORU�UHDO

0RGHOR�5HODFLRQDO�GH�GDWRV����

(�'�5(/$&,21$/��WpUPLQRV�EiVLFRV

� 5(/$&,Ð1� �7$%/$� �FRQMXQWR�GH�WXSODV�

� 783/$� �),/$� W∈5�VL�OD�WXSOD�W�HVWi�HQ�OD�UHODFLyQ�5

� &$5',1$/,'$'��Q��GH�WXSODV�ILODV�HQ�XQD�UHODFLyQ

� $75,%872� �&2/801$��QRPEUHV�~QLFRV�GHQWUR�GH�FDGD�UHODFLyQ�

� *5$'2��Q��DWULEXWRV�FROXPQDV�HQ�XQD�UHODFLyQ

� '20,1,2��&ROHFFLyQ�GH�9DORUHV�3HUPLWLGRV�SDUD�FLHUWR�V��
����DWULEXWR�V�



0RGHOR�5HODFLRQDO�GH�GDWRV����

('�5(/$&,21$/�'HILQLFLRQHV�)RUPDOHV��'20,1,26
� (VFDODU

± 0HQRU�XQLGDG�VHPiQWLFD�GH�LQIRUPDFLyQ��YDORU�GH�XQ�GDWR�LQGLYLGXDO
± 9DORU�$WyPLFR��GHVGH�SWR��GH�YLVWD�GHO�PRGHOR�

� 'RPLQLR
&RQMXQWR�GH�YDORUHV�HVFDODUHV��GHO�PLVPR�WLSR��GRQGH�WRPDQ�VX�YDORU
ORV�DWULEXWRV

± &DGD�DWULEXWR�GHILQLGR�VREUH�XQ�Ò1,&2�GRPLQLR�������2%/,*$725,2
± 6L�$��%�UHSUHVHQWDQ�XQ�PLVPR�FRQFHSWR��$�\�%�WLHQHQ�HO�PLVPR�GRPLQLR
± 8Q�GRPLQLR�'�SXHGH�FRQWHQHU�YDORUHV�QR�WRPDGRV�SRU�QLQJ~Q�DWULEXWR

^YDORUHV�GH�$`�⊆�'RPLQLR�$�

� ´&RPSDUDFLRQHV�5HVWULQJLGDV�D�'RPLQLRµ
± /D�FRPSDUDFLyQ�GH�GRV�DWULEXWRV�VyOR�WLHQH�VHQWLGR�VL�DPERV�WRPDQ
YDORUHV�GHO�PLVPR�GRPLQLR

± 6L�HO�6*%'�VRSRUWD�'RPLQLRV��SRGUi�GHWHFWDU�HVWH�WLSR�GH�HUURUHV��WRQWRV�

0RGHOR�5HODFLRQDO�GH�GDWRV����

'HILQLFLRQHV�)RUPDOHV��'20,1,26
� 'HILQLFLyQ�GH�'RPLQLR���)RUPD�SDUWH�GH�OD�'HILQLFLyQ�GH�OD�%'

± 1DWXUDOH]D�FRQFHSWXDO��DOPDFHQDGR�R�QR�HQ�%'�FRPR�FRQM��UHDO�GH�YDORUHV

� &UHDFLyQ &5($5�'20,1,2�7LWXORV�&$5$&7(5������
$OPDFHQD�GHVFULSFLyQ�HQ�HO�&DWiORJR�GHO�6LVWHPD

� 'HVWUXFFLyQ '(6758,5�'20,1,2�7LWXORV��
(OLPLQD�OD�GHILQLFLyQ�GHO�&DWiORJR�GHO�6LVWHPD

� 'HILQLFLyQ�GH�'DWRV�� &5($5�5(/$&,21�3(/,&8/$
�������WLWXOR� 7LWXORV�
�������GXUDFLRQ� 7LHPSR�
�������GLUHFWRU 1RPEUHV�
�������HVWUHQR )HFKDV
���������� ���

� 'RPLQLRV�\�7LSRV�GH�'DWRV
± 'RPLQLR� �7LSR�GH�'DWRV��Pascal�

\�FDGD�DWULEXWR�≅�YDULDEOH



0RGHOR�5HODFLRQDO�GH�GDWRV����

('�5(/$&,21$/�'HILQLFLRQHV�)RUPDOHV��5(/$&,21(6

8QD�5(/$&,Ð1�5��VREUH�XQ�FRQMXQWR�GH�GRPLQLRV�'���'��������'Q

VH�FRPSRQH�GH�GRV�SDUWHV��FDEHFHUD�\�FXHUSR

���&DEHFHUD��&RQMXQWR�ILMR�GH�DWULEXWRV��SDUHV�$WULEXWR�'RPLQLR�

^��$��'�����$��'��������$Q�'Q��`
&DGD�$M�FRUUHVSRQGH�D�XQ�~QLFR�'M

���&XHUSR��&RQMXQWR�GH�WXSODV�YDULDEOH�HQ�HO�WLHPSR

���WXSOD� �FRQMXQWR�GH�SDUHV�$WULEXWR�9DORU

^��$��YL�����$��YL��������$Q�YLQ��`��GRQGH��L ���P

± &DUGLQDOLGDG P��FDPELD�FRQ�HO�WLHPSR�

± *UDGR Q��QR�VXHOH�YDULDU�

0RGHOR�5HODFLRQDO�GH�GDWRV����

('�5(/$&,21$/�'HILQLFLRQHV�)RUPDOHV��5(/$&,21(6

� 5HODFLyQ�YV��7DEOD

² 5HODFLyQ��5HSUHVHQWDFLyQ�DEVWUDFWD�GH�XQ�HOHPHQWR�R�HQWLGDG�GH�GDWRV
² 7DEOD��5HSUHVHQWDFLyQ�FRQFUHWD�GH�WDO�HOHPHQWR�DEVWUDFWR

� 0RGHOR�5HODFLRQDO
± 9HQWDMD

� 5HSUHVHQWDFLyQ�PX\�VHQFLOOD��WDEOD��GH�VX�HOHPHQWR�DEVWUDFWR
EiVLFR��UHODFLyQ�

� )iFLO�GH�XWLOL]DU��HQWHQGHU��UD]RQDU���

± ,QFRQYHQLHQWH

� $SDUHQWH�RUGHQ�HQWUH�ILODV�\�HQWUH�FROXPQDV�GH�OD�WDEOD



0RGHOR�5HODFLRQDO�GH�GDWRV����

('�5(/$&,21$/�'HILQLFLRQHV�)RUPDOHV��5(/$&,21(6

� 'HILQLFLyQ�GH�'DWRV
± 'HILQLFLyQ�GH�FDGD�5HODFLyQ�GHQWUR�GH�OD�'HILQLFLyQ�GH�OD�%'

� &UHDFLyQ�����UHODFLyQ�³YDFtD´��VLQ�WXSODV�

&5($5�5(/$&,21�3(/,&8/$
��WLWXOR� 7LWXORV�
��GXUDFLRQ� 7LHPSR�
��GLUHFWRU 1RPEUHV�
��HVWUHQR )HFKDV
�����
���

± (OLPLQDFLyQ�GH�XQD�5HODFLyQ

� 'HVWUXFFLyQ�����UHODFLyQ��WXSODV�H�LQIRUPDFLyQ�H[LVWHQWH�HQ�HO�&DWiORJR

'(6758,5�5(/$&,21�3(/,&8/$��

0RGHOR�5HODFLRQDO�GH�GDWRV�����

('�5(/$&,21$/�'HILQLFLRQHV�)RUPDOHV��5(/$&,21(6

� 3URSLHGDGHV�GH�XQD�5HODFLyQ

���1R�H[LVWHQ�WXSODV�UHSHWLGDV

���/DV�WXSODV�QR�HVWiQ�RUGHQDGDV

���/RV�DWULEXWRV�QR�HVWiQ�RUGHQDGRV

3T�FDEHFHUD� �FRQMXQWR�GH�SDUHV�$WULEXWR�'RPLQLR

����/RV�YDORUHV�GH�DWULEXWRV�VRQ�$WyPLFRV

3T�'RPLQLR� �&RQMXQWR�GH�9DORUHV�$WyPLFRV
� ,QWHUVHFFLyQ�ILOD�FROXPQD� �XQ�VROR�YDORU��QR�XQD�OLVWD�GH�YDORUHV�

� 6L�5�FXPSOH�HVWD�SURSLHGDG��5�HVWi�QRUPDOL]DGD��HQ��)1�

3T�FXHUSR� �FRQMXQWR
PDWHPiWLFR�GH�WXSODV



0RGHOR�5HODFLRQDO�GH�GDWRV�����

('�5(/$&,21$/�'HILQLFLRQHV�)RUPDOHV��5(/$&,21(6

� )250$6�1250$/(6
5�HVWi�HQ�GHWHUPLQDGD�)1�VL

FXPSOH�XQ�FRQMXQWR�GH�FRQGLFLRQHV�R�UHVWULFFLRQHV�

QHFHVDULDV�SDUD�HVWDU�ELHQ�GLVHxDGD�

GH�DFXHUGR�FRQ�HO�PRGHOR�UHODFLRQDO�GH�GDWRV�

� 7RGD�UHODFLyQ�KD�GH�HVWDU�HQ��)1��HVWUXFWXUD�GH�GDWRV�VLPSOH�

BBBBBBBBBBBBB
Nota: las Formas Normales se estudiarán con detalle en esta asignatura,

en el tema 9: “Diseño en el Modelo Relacional:Normalización”

0RGHOR�5HODFLRQDO�GH�GDWRV�����

('�5(/$&,21$/��%$6(�'(�'$726�5(/$&,21$/
� %DVH�GH�'DWRV�5HODFLRQDO��%'5�

± %'�SHUFLELGD�SRU�HO�XVXDULR�FRPR�XQD�FROHFFLyQ�GH�UHODFLRQHV
QRUPDOL]DGDV�GH�GLYHUVRV�JUDGRV�\�TXH�YDUtD�FRQ�HO�WLHPSR

± $QDORJtD�FRQ�ORV�FRQFHSWRV�GH�ORV�VLVWHPDV�GH�SURFHVDPLHQWR�GH�ILFKHURV�
5HODFLyQ����������$UFKLYR
7XSOD�������������5HJLVWUR�FRQFUHWR

Ã �VLQ�RUGHQ�YLVLEOH�HQWUH�UHJLVWURV
$WULEXWR����������&DPSR

Ã �VLQ�RUGHQ�YLVLEOH�HQWUH�FDPSRV
Ã �YDORU�DWyPLFR

± 3ULQFLSLR�EiVLFR�GHO�05�
(QWLGDGHV�UHSUHVHQWDGDV�GH�XQD�Ó1,&$�PDQHUD��SRU�VX�9$/25

± &RQH[LyQ�OyJLFD�HQWUH�5HODFLRQHV ��,QWHUUHODFLyQ�
UHSUHVHQWDGD�PHGLDQWH�valores��1R�H[LVWHQ�punteros



0RGHOR�5HODFLRQDO�GH�GDWRV�����

('�5(/$&,21$/��(648(0$�'(�%$6(�'(�'$726

� (Q�XQD�%'�GLVWLQJXLPRV
♦ (VTXHPD��'LVHxR�OyJLFR�GH�OD�%'
♦ ,QVWDQFLD��9LVLyQ�GHO�FRQWHQLGR�GH�OD�%'�HQ�GHWHUPLQDGR�LQVWDQWH

� �(VTXHPD�GH�XQD�5HODFLyQ
± &RQMXQWR�FRQ�QRPEUH�GH�SDUHV�$WULEXWR�'RPLQLR

3(/,&8/$��WLWXOR�7LWXORV�GXUDFLRQ�7LHPSR�GLUHFWRU�1RPEUHV�IHFKD�)HFKDV�

ª(VTXHPD�GH�%'� �FRQMXQWR�GH�HVTXHPDV�GH�UHODFLyQ

± (VTXHPD�GH�5HODFLyQ�QR�VXHOH�YDULDU��FRVWRVR�

Â �UHHVFULWXUD�GH�PLOHV�GH�WXSODV

Â �¢YDORUHV�GH�QXHYRV�DWULEXWRV�SDUD�WXSODV�H[LVWHQWHV"

0RGHOR�5HODFLRQDO�GH�GDWRV�����

('�5(/$&,21$/��(648(0$�'(�%$6(�'(�'$726

� �,QVWDQFLD�GH�XQD�5HODFLyQ
± &RQMXQWR�GH�WXSODV�TXH�FRQWLHQH�HQ�XQ�LQVWDQWH�GDGR��LQVWDQWiQHD�

^��´9RODYHUXQWµ�������´/XQD��%�µ������
���´7RUUHQWHµ�������´6HJXUD��6�µ������
���´%DUULRµ�������´/HyQ��)�µ��������` ←�LQVWDQFLD�GH�OD�UHODFLyQ�3(/,&8/$

ª ,QVWDQFLD�GH�%'� �FRQMXQWR�GH�LQVWDQFLDV�GH�VXV�UHODFLRQHV

± ,QVWDQFLD�GH�5HODFLyQ�YDULDEOH�HQ�HO�WLHPSR

Â �QXHYDV�WXSODV��PRGLILFDFLyQ�R�ERUUDGR�GH�H[LVWHQWHV

� (648(0$�GH�UHODFLyQ�VXHOH�FRQVLVWLU�HQ
± (VWUXFWXUD�1RPLQDWLYD��FDEHFHUD�
± 5HJODV�GH�,QWHJULGDG



0RGHOR�5HODFLRQDO�GH�GDWRV�����

&DUDFWHUtVWLFDV�*HQHUDOHV�GH�,17(*5,'$'�GH�'$726

� ,QVWDQFLD�GH�%'�UHIOHMD�OD�UHDOLGDG
HV�XQ�02'(/2�GH�XQD�325&,Ï1�GHO�PXQGR�UHDO��8R'�

� $OJXQDV�FRQILJXUDFLRQHV�GH�YDORUHV�12�WLHQHQ�6(17,'2
SXHV�12�5(35(6(17$1�QLQJ~Q�HVWDGR�SRVLEOH�GHO�PXQGR�UHDO

ª�'HILQLFLyQ�GH�OD�%'�QHFHVLWD�5(*/$6�'(�,17(*5,'$'���
� ,QIRUPDQ�DO�'%06�GH�UHVWULFFLRQHV�GHO�PXQGR�UHDO

DVt�HO�'%06�HYLWD�FRQILJXUDFLRQHV�GH�GDWRV�LPSRVLEOHV

� /DV�5,�VRQ�HVSHFtILFDV�GH�OD�%'�FRQVLGHUDGD��3(52�HO�05�LQFOX\H
'26�&$5$&7(5Ì67,&$6�*(1(5$/(6�'(�,17(*5,'$'

,03257$17(6�\�1(&(6$5,$6�HQ�WRGD�%'�

² &ODYHV�&DQGLGDWDV�\�3ULPDULDV
² &ODYHV�$MHQDV��IRUiQHDV��H[WHUQDV�

0RGHOR�5HODFLRQDO�GH�GDWRV�����

&/$9(6�&$1','$7$6

� 6HD�5�XQD�UHODFLyQ� 5�$��'����$��'�������$Q�'Q��
� 8QD�FODYH�FDQGLGDWD�SDUD�5�HV�XQ�VXEFRQMXQWR�&.�GH�VXV
DWULEXWRV�WDO�TXH�
����3URS��8QLFLGDG��1R�H[LVWHQ�GRV�WXSODV�GLVWLQWDV�FRQ�LJXDO�YDORU�SDUD�&.
����3URS��,UUHGXFWLELOLGDG��1LQJ~Q�VXEFRQMXQWR�GH�&.�WLHQH�OD�SURSLHGDG
GH�XQLFLGDG

� &ODYH�&DQGLGDWD�
² 6LPSOH��FRQ���DWULEXWR
² &RPSXHVWD��FRQ�PiV�GH���DWULEXWR

� /DV�FODYHV�FDQGLGDWDV�GHEHQ�VHU�LUUHGXFWLEOHV��SXHV
FDGD�FODYH�FDQGLGDWD�HV�XQD�5,�SDUD�HO�VLVWHPD

� �0HFDQLVPR�%iVLFR�GH�'LUHFFLRQDPLHQWR�D�QLYHO�GH�WXSODV
� �&ODYH�3ULPDULD��3ULPDU\�.H\��3.���\�&ODYHV�$OWHUQDWLYDV��$.�



0RGHOR�5HODFLRQDO�GH�GDWRV�����

&/$9(6�$-(1$6��)RUHLJQ�.H\V��).�

� $WULEXWR��R�FRQMXQWR�GH�DWULEXWRV��).�GH�XQD�UHODFLyQ�5���WDO�TXH�
���([LVWH�RWUD�UHODFLyQ�5��FRQ�FODYH�SULPDULD�3.���\
���&DGD�YDORU�GH�).�HQ�5��HV�LGpQWLFR�DO�YDORU�GH�3.�HQ�DOJXQD�WXSOD�GH�5�

ª DWULEXWR��R�FRQMXQWR�GH�DWULEXWRV��GH�XQD�UHODFLyQ�TXH�KDFH
UHIHUHQFLD�D�XQD�&ODYH�3ULPDULD�GH�RWUD�UHODFLyQ

5HVWULFFLyQ�GH�,QWHJULGDG�5HIHUHQFLDO
7RGR�YDORU�GH�XQD�).�GHEH�FRLQFLGLU�FRQ�XQ�YDORU�HQ�OD
FRUUHVSRQGLHQWH�3.

/D�%'�QR�GHEH�FRQWHQHU�).�VLQ�FRUUHVSRQGHQFLD�
6L�%�UHIHUHQFLD�D�$��$�GHEH�H[LVWLU

� 2MR��3XHGH�H[LVWLU�YDORU�GH�3.�DO�TXH�12�KDJD�UHIHUHQFLD
��QLQJ~Q�YDORU�GH�OD�).

0RGHOR�5HODFLRQDO�GH�GDWRV�����

&/$9(6�$-(1$6

� �&ODYH�$MHQD
² 6LPSOH
² &RPSXHVWD

� &DGD�FRPSRQHQWH�GH�XQD�).�GHEH�HVWDU�GHILQLGR�VREUH�HO�PLVPR
'20,1,2�TXH�HO�FRUUHVSRQGLHQWH�DWULEXWR�GH�OD�3.�D�OD�TXH�UHIHUHQFLD

� 8VR�GH�&ODYHV�$MHQDV�IDFLOLWD�
± (OLPLQDFLyQ�GH�OD�5HGXQGDQFLD��,QWHJULGDG�HQWUH�ILFKHURV
± 0HFDQLVPR�GHO�05�SDUD�HVWDEOHFHU�9Ë1&8/26�(175(�5(/$&,21(6

'LDJUDPD�5HIHUHQFLDO
± ([SUHVLyQ�GH�OD�H[LVWHQFLD�GH�&ODYHV�$MHQDV

&DPLQR�5HIHUHQFLDO

&LFOR�5HIHUHQFLDO
± &DPLQR�TXH�HPSLH]D�\�DFDED�HQ�OD�PLVPD�UHODFLyQ
± &DVR�HVSHFLDO��$XWRUUHIHUHQFLD



0RGHOR�5HODFLRQDO�GH�GDWRV�����

&/$9(6

��'HILQLFLyQ�GH�'DWRV
/D�GHILQLFLyQ�GH�FDGD�5HODFLyQ�LQFOXLUi���

¼�FODYH�SULPDULD
¼�FODYHV�DOWHUQDWLYDV�\
¼�FODYHV�DMHQDV

&5($5�5(/$&,21�',5(&725
�
��QRPEUH 1RPEUHV�
��QDFLRQDOLGDG 1DFLRQDOLGDGHV�
�����
��&/$9(�35,0$5,$��QRPEUH�
��������

&5($5�5(/$&,21�3(/,&8/$
�
��WLWXOR 7LWXORV�
��GXUDFLRQ 7LHPSR�
��GLUHFWRU 1RPEUHV�
��HVWUHQR )HFKDV�
�����
��&/$9(�35,0$5,$��WLWXOR��
��&/$9(�$-(1$�GLUHFWRU��5()(5(1&,$�',5(&725�QRPEUH�
��������

0RGHOR�5HODFLRQDO�GH�GDWRV�����

� /DV�RSHUDFLRQHV�TXH�QR�VDWLVIDFHQ��YLRODQ��OD�,QWHJULGDG�5HIHUHQFLDO
GHMDQ�OD�%'�HQ�XQ�HVWDGR�LQFRUUHFWR

¢&yPR�HYLWD�HO�6LVWHPD�HVRV�(VWDGRV�,QFRUUHFWRV"

(O�6LVWHPD�SXHGH���
���5HFKD]DU�WRGD�RSHUDFLyQ�TXH�SXHGD�SURYRFDU�XQ�HVWDGR�LOHJDO
���$FHSWDU��\�HMHFXWDU��WDOHV�RSHUDFLRQHV��SHUR
����UHDOL]DU�DFFLRQHV�TXH�UHVWDXUHQ�OD�LQWHJULGDG�GH�ORV�GDWRV

⇔�'LVHxDGRU�GHILQH�5HJODV�R
3ROtWLFDV�GH�0DQWHQLPLHQWR�GH�OD�,QWHJULGDG�5HIHUHQFLDO

SDUD�TXH�OD�%'�6,(035(�DOFDQFH�XQ�(VWDGR�)LQDO�/HJDO

0$17(1,0,(172�'(�,17(*5,'$'�5()(5(1&,$/�
5(*/$6�'(�&/$9(6�$-(1$6
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0$17(1,0,(172�'(�,17(*5,'$'�5()(5(1&,$/

5��→�5�
32/Ë7,&$6

1. BORRADO DE UNA TUPLA t DE R1 A LA QUE REFERENCIA OTRA(S) DE�R2
����'HIHFWR��5HFKD]DU�OD�RSHUDFLyQ
6yOR�SHUPLWH�ERUUDU�W�VL�QLQJXQD�RWUD�WXSOD�KDFH�UHIHUHQFLD�D�W

���&DVFDGD��3URSDJDU�OD�HOLPLQDFLyQ
���%RUUDU�WRGDV�ODV�WXSODV�GH�5��TXH�UHIHUHQFLDQ�D�W
���(OLPLQDU�W

�������%RUUDU�D�QXORV����VH�YHUi�GHVSXpV��

2. MODIFICACIÓN DE UNA FK DE R2 A UN VALOR NO EXISTENTE EN LA PK DE R1
���6,(035(��5HFKD]DU�OD�RSHUDFLyQ

0RGHOR�5HODFLRQDO�GH�GDWRV�����

0$17(1,0,(172�'(�,17(*5,'$'�5()(5(1&,$/

3. MODIFICACIÓN DEL VALOR DE LA CLAVE PRIMARIA DE UNA TUPLA t DE R1 AL
CUAL REFERENCIA UNA(S) TUPLA(S) DE R2
����'HIHFWR��5HFKD]DU�OD�RSHUDFLyQ
6yOR�SHUPLWH�PRGLILFDU�OD�3.�GH�W�VL�QLQJXQD�RWUD�WXSOD�UHIHUHQFLD�D�W

���&DVFDGD��3URSDJDU�OD�PRGLILFDFLyQ
��7RGD�WXSOD�GH�5��TXH�UHIHUHQFLD�D�W�VHJXLUi�KDFLHQGROR�

FDPELDU�VX�YDORU�GH�FODYH�DMHQD�DO�QXHYR�GH�OD�FODYH�SULPDULD�GH� W
��0RGLILFDU�HO�YDORU�GH�OD�FODYH�SULPDULD�GH�W

�������0RGLILFDU�D�QXORV����VH�YHUi�GHVSXpV��

4. INSERCIÓN DE UNA TUPLA t EN R2 CUYO VALOR DE FK NO CORRESPONDE
CON NINGÚNO DE LA PK EN R1
���6,(035(��5HFKD]DU�OD�RSHUDFLyQ



0RGHOR�5HODFLRQDO�GH�GDWRV�����

0$17(1,0,(172�'(�,17(*5,'$'�5()(5(1&,$/

� 'LVHxDGRU�GH�OD�%'�LQGLFD��DO�6*%'��OD�SROtWLFD�D�VHJXLU
HQ�OD�'HILQLFLyQ�GH�FDGD�5HODFLyQ�

GHQWUR�GH�OD�'HILQLFLyQ�GH�OD�%'

&5($5�5(/$&,21�3(/,&8/$
�
��WLWXOR 7LWXORV�
��GLUHFWRU 1RPEUHV�
���
��&/$9(�35,0$5,$��WLWXOR��
��&/$9(�$-(1$�GLUHFWRU��5()(5(1&,$�',5(&725�QRPEUH�

������$/�%255$5��������5(&+$=2
������$/�02',),&$5��&$6&$'$

���

0RGHOR�5HODFLRQDO�GH�GDWRV�����

0$17(1,0,(172�'(�,17(*5,'$'�5()(5(1&,$/

2SHUDFLRQHV�(QFDGHQDGDV
��6HDQ�5��\�5��UHODFLRQHV�WDOHV�TXH�5�→5���FRQ�5HJOD�GH�%RUUDGR�HQ�&DVFDGD
��%RUUDGR�GH�XQD�WXSOD�GH�5��⇒�ERUUDGR�GH�WXSODV�GH�5��TXH�OD�UHIHUHQFLDQ

��6L�H[LVWH�5���WDO�TXH�5�→5���FRQ�5HJOD�%RUUDGR�X��HQWRQFHV�5�→�5�→5�

��%RUUDGR�GLUHFWR�GH�WXSODV�GH�5��≡�%RUUDGR�SURYRFDGR�SRU�ERUUDGR�HQ�5�

D��6L�X� �&$6&$'$��QR�SUREOHPR
E��6L�X� �5(&+$=2�\�KD\�WXSODV�HQ�5��TXH�ODV�UHIHUHQFLDQ

/D�RSHUDFLyQ�FRPSOHWD�)$//$5È

&RPSRUWDPLHQWR�DQiORJR�SDUD�ODV�0RGLILFDFLRQHV
/DV�RSHUDFLRQHV�GH�DFWXDOL]DFLyQ�HQ�XQD�%'�VRQ�VLHPSUH�$7Ð0,&$6�

VH�UHDOL]D�³72'2�R�1$'$´



0RGHOR�5HODFLRQDO�GH�GDWRV�����

9$/25(6�18/26
� (Q�HO�PXQGR�5HDO�H[LVWH

,1)250$&,Ï1�3(5','$�R�$86(1&,$�'(�,1)250$&,Ï1
�FOLHQWH�VLQ�Q~PHUR�GH�WHOpIRQR�

� 1HFHVDULD�XQD�IRUPD�GH�UHSUHVHQWDU�HVWDV�VLWXDFLRQHV�HQ�ORV�VLVWHPDV
GH�%'�⇒�YDORU�18/2��18//�

� 6L�XQD�WXSOD�WLHQH�XQ�DWULEXWR�FRQ�YDORU�18/2�
VLJQLILFD�TXH�HO�YDORU�UHDO�GH�WDO�DWULEXWR�HV�GHVFRQRFLGR

0���18/2�QR�HV�XQ�YDORU�HQ�Vt�PLVPR�
VLQR�XQ�LQGLFDGRU�R�PDUFD�GH�DXVHQFLD�GH�LQIRUPDFLyQ

�1R�KD\�GRV�18/26�LJXDOHV��QXPBWHOHIRQR�18//�≠�HGDG�18//�

0RGHOR�5HODFLRQDO�GH�GDWRV�����

9$/25(6�18/26

� (Q�OD�GHILQLFLyQ�GH�FDGD�5HODFLyQ�GH�OD�%'�VH�LQGLFD
TXp�DWULEXWRV�SXHGHQ�R�QR�FRQWHQHU�18/2

&5($5�5(/$&,21�$/8012
�
��QXPBH[S ([SHGLHQWHV� 12�18/2�
��QRPEUH 1RPEUHV 12�18/2�
��GLUHFFLRQ 'LUHFFLRQHV��
��QXPBWHOHI 7HOHIRQRV 18/2�
���
��&/$9(�35,0$5,$��QXPBH[S�
���
���

� �,16(5&,Ï1�GH�XQD�WXSOD�6,1�9$/25�SDUD�XQ�DWULEXWR�$����
Â VL�$�SXHGH�FRQWHQHU�18/2�����������������HO�VLVWHPD�OH�DVLJQD�18/2
Â VL�$�12�SXHGH�FRQWHQHU�18/2�����������HO�VLVWHPD�5(&+$=$�OD�LQVHUFLyQ



0RGHOR�5HODFLRQDO�GH�GDWRV�����

9$/25(6�18/26��&RQVHFXHQFLDV�HQ�OD�,17(*5,'$'�GH�'DWRV

� 18/2�\�&ODYHV�3ULPDULDV
5HVWULFFLyQ�GH�,QWHJULGDG�GH�(QWLGDG�

1LQJ~Q�DWULEXWR�FRPSRQHQWH�GH�XQD�FODYH�SULPDULD
SXHGH�FRQWHQHU�QXOR

&5($5�5(/$&,21�(03/($'2

��FRGBHPS &RGLJRV 12�18/2�
��QRPEUH 1RPEUHV� 12�18/2�
��QXPBWHOHI 7HOHIRQRV�
��GHSWR 1XPB'HSDUWDPHQWRV�
��MHIH &RGLJRV�
��&/$9(�35,0$5,$��FRGBHPS��
��&/$9(�$-(1$�GHSWR�5()(5(1&,$�'(3$57$0(172�QXPHUR��
��&/$9(�$-(1$�MHIH����5()(5(1&,$�(03/($'2�FRGBHPS�
���

� 18/2�\�&ODYHV�$MHQDV
(O�0RGHOR�5HODFLRQDO�SHUPLWH�18/2�FRPR�YDORU�GH�FODYH�DMHQD
(MHPSOR��(PSOHDGRV�QR�DVLJQDGRV�D�QLQJ~Q�GHSDUWDPHQWR�R�HPSOHDGRV�VLQ�MHIH

¢4Xp�SDVDUtD�VL�FRGBHPS
SXGLHUD�FRQWHQHU�18/2"

0RGHOR�5HODFLRQDO�GH�GDWRV�����

9$/25(6�18/26��&RQVHFXHQFLDV�HQ�OD�,17(*5,'$'�GH�'DWRV

� +HPRV�GH�H[WHQGHU�OD�'HILQLFLyQ�GH�&ODYH�$MHQD

³6HD�5��XQD�UHODFLyQ��).�HV�XQD�&ODYH�$MHQD�HQ�5��VL�HV�XQ
VXEFRQMXQWR�GH�VXV�DWULEXWRV��WDO�TXH�

���([LVWH�RWUD�UHODFLyQ�5��FRQ�FODYH�SULPDULD�3.�\
���(Q�WRGR�PRPHQWR��FDGD�YDORU�GH�).�HQ�5�
D��HV�18/2��R
E��HV�LGpQWLFR�D�XQ�YDORU�GH�3.�HQ�DOJXQD�WXSOD�GH�5�´

5HJOD�GH�,QWHJULGDG�5HIHUHQFLDO

/D�%DVH�GH�'DWRV�QR�GHEH�FRQWHQHU�YDORUHV�QR�QXORV�GH
FODYH�DMHQD�VLQ�FRUUHVSRQGHQFLD



0RGHOR�5HODFLRQDO�GH�GDWRV�����

9$/25(6�18/26��&RQVHFXHQFLDV�HQ�OD�,17(*5,'$'�GH�'DWRV

� +D\�TXH�H[WHQGHU�DOJXQDV�32/Ì7,&$6�GH�PDQWWR�GH�OD�,QWHJULGDG�5HIHUHQFLDO�

1. BORRADO DE UNA TUPLA t DE R1 A LA QUE REFERENCIA OTRA(S) DE R2
����'HIHFWR��5HFKD]DU�OD�RSHUDFLyQ
���&DVFDGD��3URSDJDU�OD�HOLPLQDFLyQ
���%RUUDU�D�QXORV��Ojo: Si la FK de R2 permite 18/2
��/DV�WXSODV�GH�5��TXH�UHIHUHQFLDQ�D�W�SDVDQ�D�FRQWHQHU� 18//
��(OLPLQDFLyQ�GH�W

(MHPSOR��ERUUDGR�GH�XQ�GHSDUWDPHQWR�FRQ�HPSOHDGRV

3.�MODIFICACIÓN DEL VALOR DE LA CLAVE PRIMARIA DE UNA TUPLA t DE R1 AL
CUAL REFERENCIA UNA(S) TUPLA(S) DE R2
����'HIHFWR��5HFKD]DU�OD�RSHUDFLyQ
���&DVFDGD��3URSDJDU�HO�FDPELR
���0RGLILFDU�D�QXORV��Ojo: Si la FK de R2 permite 18/2
��7RGD�WXSOD�GH�5��TXH�UHIHUHQFLD�D�W�SDVD�D�FRQWHQHU� 18//
��0RGLILFDU�HO�YDORU�GH�OD�FODYH�SULPDULD�GH�W

(MHPSOR��&DPELR�GHO�FRGBHPS�GH�XQ�MHIH�TXH�FDPELD�GH�SXHVWR�GH�WUDEDMR

0RGHOR�5HODFLRQDO�GH�GDWRV�����

5(680,(1'2���
(O�'%06�VH�HQFDUJD�GH���
� &RPSUREDU�ODV�FODYHV�FDQGLGDWDV��3ULPDULD���$OWHUQDWLYDV�

1R�H[LVWHQ�GRV�WXSODV�GLVWLQWDV�FRQ�LJXDO�YDORU�SDUD�OD�&ODYH�&DQGLGDWD

���→�'HILQLFLyQ�GH�%'���LQGLFDU�ORV�$WULEXWRV�&RPSRQHQWHV�GH�ODV�&ODYHV�&DQGLGDWDV�←

� &RPSUREDU�OD�,QWHJULGDG�GH�OD�&ODYH�3ULPDULD
8Q�DWULEXWR�FRPSRQHQWH�GH�XQD�FODYH�SULPDULD�QR�SXHGH�FRQWHQHU�18/2

���→�'HILQLFLyQ�GH�%'���LQGLFDU�ORV�$WULEXWRV�&RPSRQHQWHV�GH�OD�&ODYH�3ULPDULD�←

� &RPSUREDU�OD�,QWHJULGDG�5HIHUHQFLDO���
(O�YDORU�GH�OD�FODYH�DMHQD�HQ�FXDOTXLHU�WXSOD��R�FRLQFLGH�FRQ�XQ�YDORU�GH
FODYH�SULPDULD�GH�DOJXQD�WXSOD�HQ�OD�UHODFLyQ�UHIHUHQFLDGD��R�HV�18/2

���→�'HILQLFLyQ�GH�%'���LQGLFDU�ORV�$WULEXWRV�&RPSRQHQWHV�GH�ODV�&ODYHV�$MHQDV�←

� ����\�PDQWHQHUOD�IUHQWH�RSHUDFLRQHV�TXH�SXHGDQ�YLRODU�OD�,QWHJULGDG

���→�'HILQLFLyQ�GH�%'���LQGLFDU�3ROtWLFDV�GH�0DQWHQLPLHQWR �GH�,QWHJULGDG�5HIHUHQFLDO�←



0RGHOR�5HODFLRQDO�GH�GDWRV�����

0$1,38/$&,Ï1�'(�'$726�
É/*(%5$�5(/$&,21$/

� &ROHFFLyQ�GH�RSHUDGRUHV�TXH�WRPDQ�UHODFLRQHV�FRPR�RSHUDQGRV
\�GHYXHOYHQ�UHODFLRQHV�FRPR�UHVXOWDGR�

� ÈOJHEUD�5HODFLRQDO�GHILQLGD�SRU�&RGG��FRQVLVWH�GH���RSHUDGRUHV�
ª 23(5$'25(6�75$',&,21$/(6�62%5(�&21-81726

²�XQLyQ

²�LQWHUVHFFLyQ

²�GLIHUHQFLD

²�SURGXFWR�FDUWHVLDQR

�/RV�RSHUDQGRV�VRQ�UHODFLRQHV��\�12�FRQMXQWRV�DUELWUDULRV
�⇒�2SHUDFLRQHV�DGDSWDGDV�D�UHODFLRQHV��WLSR�HVSHFLDO�GH�FRQMXQWRV�

ª 23(5$'25(6�5(/$&,21$/(6�(63(&,$/(6
²�UHVWULFFLyQ

²�SUR\HFFLyQ

²�UHXQLyQ���MRLQ��

²�GLYLVLyQ

0RGHOR�5HODFLRQDO�GH�GDWRV�����

È/*(%5$�5(/$&,21$/��&/$8685$

� 3URSLHGDG�GH�FODXVXUD�UHODFLRQDO
HO�UHVXOWDGR�GH�FXDOTXLHU�RSHUDFLyQ�UHODFLRQDO�HV�RWUD�UHODFLyQ

⇒�OD�VDOLGD�GH�XQD�RSHUDFLyQ�SXHGH�VHU�HQWUDGD��RSHUDQGR��GH�RWUD

ª ([SUHVLRQHV�$QLGDGDV
([SUHVLRQHV�FX\RV�RSHUDQGRV�VRQ�H[SUHVLRQHV

�HQ�OXJDU�GH�QRPEUHV�GH�UHODFLyQ�



0RGHOR�5HODFLRQDO�GH�GDWRV�����

È/*(%5$�5(/$&,21$/��23(5$&,21(6�75$',&,21$/(6

� (Q�PDWHPiWLFDV��$∪%� �^�H���H∈$�\�R�H∈%�`

� 5HODFLyQ� �FRQMXQWR�GH�WXSODV�
⇒�HV�SRVLEOH�KDFHU�OD�81,Ï1�GH�UHODFLRQHV�5�\�6

� 5HVXOWDGR��FRQMXQWR�GH�WRGDV�ODV�WXSODV�TXH�HVWiQ�HQ�5�\�R�HQ�6
6LQ�HPEDUJR���

3(/,&8/$�∪�',5(&725�HV�XQ�FRQMXQWR��SHUR�12�(6�XQD�5(/$&,Ï1

± /DV�UHODFLRQHV�QR�SXHGHQ�FRQWHQHU�PH]FOD�GH�WXSODV�GH�GLVWLQWRV�WLSRV
'HEHQ�VHU�KRPRJpQHDV

± +D�GH�PDQWHQHUVH�OD�3URSLHGDG�GH�&ODXVXUD�
HO�UHVXOWDGR�GH�OD�RSHUDFLyQ�'(%(�VHU�XQD�UHODFLyQ

ª /DV�UHODFLRQHV�GH�HQWUDGD�GHEHQ�VHU�GH�WLSRV�FRPSDWLEOHV

0RGHOR�5HODFLRQDO�GH�GDWRV�����

È/*(%5$�5(/$&,21$/��23(5$&,21(6�75$',&,21$/(6

�&203$7,%,/,'$'��FRQ�OD�XQLyQ��'(�7,32

5HODFLRQHV�$�\�%�FRPSDWLEOHV�HQ�WLSR�VL�WLHQHQ�HO�³PLVPR´�HVTXHPD�
$�D���D�������DQ���%�E���E��������EQ��

���,JXDO�Q~PHUR�GH�DWULEXWRV�

JUDGR�$�� �JUDGR�%�� �Q

���/RV�DWULEXWRV�correspondientes�HVWiQ�GHILQLGRV�VREUH�HO�PLVPR�GRPLQLR�

GRP�DL�� �GRP�EL�����L� ������������Q

(MHPSOR��',5(&725�∪��',5B)272*

Â 81,Ï1��,17(56(&&,Ï1��',)(5(1&,$�HQWUH�RSHUDQGRV�FRPSDWLEOHV�HQ�WLSR

Â (O�352'8&72�&$57(6,$12�QR�QHFHVLWD�FRPSDWLELOLGDG�GH�WLSR�HQ�VXV�RSHUDQGRV



0RGHOR�5HODFLRQDO�GH�GDWRV�����

È/*(%5$�5(/$&,21$/��23(5$&,21(6�75$',&,21$/(6

81,Ï1
� $∪%��FRQ�$�\�%�FRPSDWLEOHV�HQ�WLSR��HV�XQD�UHODFLyQ�WDO�TXH�

&DEHFHUD��OD�GH�$��R�%�
&XHUSR��FRQMXQWR�GH�WRGDV�ODV�WXSODV�TXH�HVWiQ�HQ�$��HQ�%�R�DPEDV

/DV�WXSODV�UHSHWLGDV�VH�HOLPLQDQ��SRU�GHILQLFLyQ�

,17(56(&&,Ï1
� $∩%��FRQ�$�\�%�FRPSDWLEOHV�HQ�WLSR��HV�XQD�UHODFLyQ�WDO�TXH�

&DEHFHUD��OD�GH�$��R�%�
&XHUSR��FRQMXQWR�GH�WRGDV�ODV�WXSODV�TXH�HVWiQ�D�OD�YH]�HQ�$�\�HQ�%

(MHPSOR��',5(&725�∩��',5B)272*

0RGHOR�5HODFLRQDO�GH�GDWRV�����

È/*(%5$�5(/$&,21$/��23(5$&,21(6�75$',&,21$/(6

',)(5(1&,$
� $�%��FRQ�$�\�%�FRPSDWLEOHV�HQ�WLSR��HV�XQD�UHODFLyQ�WDO�TXH�

&DEHFHUD��OD�GH�$��R�%�
&XHUSR��FRQMXQWR�GH�WRGDV�ODV�WXSODV�TXH�HVWiQ�HQ�$�SHUR�12�HQ�%

(MHPSOR��',5(&725����',5B)272*

2SHUDFLyQ�FRQ�FLHUWD�GLUHFFLRQDOLGDG��FRPR�OD�UHVWD�DULWPpWLFD�



0RGHOR�5HODFLRQDO�GH�GDWRV�����

È/*(%5$�5(/$&,21$/��23(5$&,21(6�75$',&,21$/(6

�6(&8(1&,$6�'(�23(5$&,21(6�GHO�ÈOJHEUD�5HODFLRQDO
� 3URSLHGDG�GH�&ODXVXUD�SHUPLWH�DSOLFDU�XQD�RSHUDFLyQ�WUDV�RWUD

$��%��&�FRPSDWLEOHV�HQ�WLSR
± ÒQLFD�H[SUHVLyQ��H[SUHVLRQHV�DQLGDGDV

$�∩���%�∪�&��
R�ELHQ
± 1RPEUDU�5HODFLRQHV�,QWHUPHGLDV

7�←�%�∪�&
5�←�$�∩�7

�5(120%5$0,(172�'(�$75,%8726
� 325�'()(&72��$WULEXWRV�GH�5HODFLyQ�5HVXOWDGR�FRQ� QRPEUHV�GH�OD����5HODFLyQ

',5�←��',5(&725�∪��',5B)272*

� 6H�SXHGH�LQGLFDU�XQD�OLVWD�FRQ�QXHYRV�QRPEUHV�GH�DWULEXWRV�
',5�FRG'LU�QRP'LU�DSH'LU�QDF'LU�IHFKD1DF�SHOLF��←�',5(&725�∪�',5B)272*

0RGHOR�5HODFLRQDO�GH�GDWRV�����

È/*(%5$�5(/$&,21$/��23(5$&,21(6�75$',&,21$/(6

3URGXFWR�&DUWHVLDQR��DPSOLDGR�

� (Q�PDWHPiWLFDV��$�Χ�%� �^��D�E����D∈$�\�E∈%�`
� 5HODFLyQ� �FRQMXQWR�GH�WXSODV�

⇒�HV�SRVLEOH�HO�352'8&72�&$57(6,$12�GH�UHODFLRQHV�5�\�6

ª 5HVXOWDGR��FRQMXQWR�GH�SDUHV�RUGHQDGRV�GH�WXSODV

3(52�KD�GH�&216(59$56(�OD�3URSLHGDG�GH�&ODXVXUD�

HO�UHVXOWDGR�'(%(�VHU�XQ�FRQMXQWR�GH�WXSODV��QR�GH�SDUHV�GH�

ª 3URGXFWR�&DUWHVLDQR�GHO�ÈOJHEUD�5HODFLRQDO�DPSOLDGR��SXHV
�����FDGD�SDU�RUGHQDGR�HV�VXVWLWXLGR�SRU�OD�WXSOD�UHVXOWDQWH�GH�OD

FRPELQDFLyQ�GH�ODV�GRV�WXSODV�³RULJHQ´



0RGHOR�5HODFLRQDO�GH�GDWRV�����

È/*(%5$�5(/$&,21$/��23(5$&,21(6�75$',&,21$/(6

� &DEHFHUD�GH�5HODFLyQ�5HVXOWDQWH�$�Χ�%�GHEH�HVWDU�%LHQ�)RUPDGD
�QRPEUHV�GH�DWULEXWRV�~QLFRV�

(V�OD�FRPELQDFLyQ��XQLyQ��GH�FDEHFHUDV�GH�$�\�GH�%

� 3UREOHPD��QRPEUHV�GH�DWULEXWRV�LJXDOHV�HQ�ODV�GRV�UHODFLRQHV
$&725�Χ��$*(1&,$��⇒�´FROLVLyQµ�GH�QRPEUHV�HQ�QRPEUH

�����6ROXFLyQ��UHQRPEUDU�DWULEXWRV�DQWHV�GHO�SURGXFWR

$*(1&,$B2.�FRG$JH��QRP$JH��GLUHFFLRQ��WHOHIRQR��←�$*(1&,$

5(68/7$'2�←�$&725�Χ�$*(1&,$B2.

0RGHOR�5HODFLRQDO�GH�GDWRV�����

È/*(%5$�5(/$&,21$/��23(5$&,21(6�75$',&,21$/(6

352'8&72�&$57(6,$12

� $�Χ�%��FRQ�$��%�UHODFLRQHV�FXDOHVTXLHUD��HV�XQD�UHODFLyQ�WDO�TXH�
&DEHFHUD��FRPELQDFLyQ��XQLyQ��GH�ODV�GH�$�\�%
&XHUSR�� FRQMXQWR�GH�WRGDV�ODV�WXSODV�IRUPDGDV�SRU�ODV�SRVLEOHV

FRPELQDFLRQHV�GH�FDGD�WXSOD�GH�$�FRQ�FDGD�WXSOD�GH�%

(MHPSOR��3(/,&8/$��Χ��',5(&725

� 2SHUDFLyQ�6,1�GHPDVLDGD�,03257$1&,$�35È&7,&$
⇐�12�VH�WLHQH�PiV�LQIRUPDFLyQ�D�OD�VDOLGD�TXH�D�OD�HQWUDGD
SHUR�HV�QHFHVDULD�SDUD�GHILQLU�OD�RSHUDFLyQ�5(81,Ð1��-2,1�



0RGHOR�5HODFLRQDO�GH�GDWRV�����

È/*(%5$�5(/$&,21$/��23(5$&,21(6�75$',&,21$/(6

3523,('$'(6�$��%��&�UHODFLRQHV�FRPSDWLEOHV�HQ�WLSR

� $62&,$7,9$

��$�∪�%���∪�&�≡�$�∪���%�∪�&���≡�$�∪�%�∪�&
��$�∩�%���∩�&�≡�$�∩���%�∩�&���≡�$�∩�%�∩�&
��$�Χ�%���Χ�&�≡�$�Χ���%�Χ�&���≡�$�Χ�%�Χ�&���

� &21087$7,9$

$�∪�%��≡�%�∪�$
$�∩�%��≡�%�∩�$
$�Χ�%���≡�%�Χ�$���

� /D�',)(5(1&,$�QR�FXPSOH�QLQJXQD�GH�HVDV�3URSLHGDGHV

���(O�SURGXFWR�FDUWHVLDQR� ³QRUPDO´�QR�ODV�FXPSOH��SHUR�6Ë�HO�³DPSOLDGR´

0RGHOR�5HODFLRQDO�GH�GDWRV�����

È/*(%5$�5(/$&,21$/��23(5$&,21(6�(63(&,$/(6

5(675,&&,Ï1

� 2EWHQHU�XQ�VXEFRQMXQWR�GH�WXSODV�GH�XQD�UHODFLyQ
SDUD�ODV�FXDOHV�VH�VDWLVIDFH�XQD�FRQGLFLyQ�GH�VHOHFFLyQ

σ�FRQGLFLyQ!���UHODFLyQ!�

� 5HVXOWDGR��FRQMXQWR�GH�WXSODV�FRQ�ORV�DWULEXWRV�GH��UHODFLyQ!
� ��FRQGLFLyQ!

± ([SUHVLyQ�ERROHDQD��HVSHFLILFDGD�HQ�WpUPLQRV�GH�DWULEXWRV�GH� �UHODFLyQ!
± &RPSXHVWD�SRU�XQD�R�PiV�FOiXVXODV��GHO�WLSR�

�QRP$WULE!��RS&RPS!��FWH!� R�ELHQ ��QRP$WULE!��RS&RPS!��QRP$WULE!
� �RS&RPS!�RSHUDGRU�GH�FRPSDUDFLyQ�∈�^ �����≤��!��≥��≠`
� �FWH!�YDORU�FRQVWDQWH�∈�GRPLQLR�GHO�DWULEXWR��QRP$WULE!
� &OiXVXODV�FRQHFWDGDV�PHGLDQWH�RSHUDGRUHV�ERROHDQRV�$1'��25��127
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�6XEFRQMXQWR�GH�WXSODV�GH�DFWRUHV�UHSUHVHQWDGRV�SRU�OD�DJHQFLD�Q~PHUR��

σDJHQFLD ���$&725�

�$FWRUHV�FX\R�FDFKp�UHEDVD�ORV��������

σFDFKH!�������$&725�

�$FWRUHV�UHSUHVHQWDGRV�SRU�OD�DJHQFLD�Q~PHUR����FX\R�FDFKH�UHEDVD�ORV����������R�ELHQ
SRU�OD�DJHQFLD���\�FRQ�FDFKp�VXSHULRU�D��������

σ�DJHQFLD ��$1'�FDFKH!�������25��DJHQFLD ��$1'�FDFKH!��������$&725�

� 0HFDQLVPR�GH�VHOHFFLyQ�GHO�VLVWHPD
� $SOLFD��FRQGLFLyQ!�D�FDGD�WXSOD�LQGLYLGXDO�GH��UHODFLyQ!

VXVWLWX\HQGR�FDGD�DWULEXWR�SRU�VX�YDORU�HQ�OD�WXSOD
� 6L��FRQGLFLyQ!�HV�758(��OD�WXSOD�VH�VHOHFFLRQD��SDUD�HO�UHVXOWDGR�

0RGHOR�5HODFLRQDO�GH�GDWRV�����
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� 2SHUDGRU�5HVWULFFLyQ

� 8QDULR�
± 6yOR�VH�DSOLFD�D�81$�UHODFLyQ

1XQFD�SXHGH�VHOHFFLRQDU�WXSODV�GH�PiV�GH�XQD�UHODFLyQ
± 6H�DSOLFD�D�81$�~QLFD�WXSOD�D�OD�YH]

�FRQGLFLyQ!�QXQFD�VH�UHILHUH�D�PiV�GH�XQD�WXSOD

� *UDGR�5HODFLyQ�5HVXOWDGR�� �*UDGR�5HODFLyQ�2ULJHQ�
7LHQHQ�ORV�PLVPRV�DWULEXWRV

� 1��7XSODV�5HODFLyQ�5HVXOWDGR��≤�1��7XSODV�5HODFLyQ�2ULJHQ�



0RGHOR�5HODFLRQDO�GH�GDWRV�����

È/*(%5$�5(/$&,21$/��23(5$&,21(6�(63(&,$/(6

� (V�FRQPXWDWLYD

σFRQG���σ�FRQG���5����≡�σFRQG���σFRQG���5���
⇒

� 6HFXHQFLD�GH�5HVWULFFLRQHV��VHOHFFLRQHV��HQ�FXDOTXLHU�RUGHQ

� &RPELQDFLyQ�GH�XQD�VHFXHQFLD�GH�UHVWULFFLRQHV�HQ�XQD�~QLFD

UHVWULFFLyQ�FRQ�FRQGLFLyQ�FRQMXQWLYD�

σFRQG���σFRQG�������σFRQGQ��5���������≡σFRQG��$1'�FRQG��$1'���$1'�FRQGQ��5�

0RGHOR�5HODFLRQDO�GH�GDWRV�����
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352<(&&,Ï1

� 5(675,&&,Ï1�σ�VHOHFFLRQD�DOJXQDV�ILODV�GH�OD�WDEOD�\�GHVHFKD�RWUDV
� 352<(&&,Ï1�∏��VHOHFFLRQD�FLHUWDV�FROXPQDV�\�GHVHFKD�ODV�GHPiV

± 6yOR�LQWHUHVDQ�DOJXQRV�DWULEXWRV�GH�OD�UHODFLyQ
± 6H�SUR\HFWD�OD�UHODFLyQ�VREUH�HVRV�DWULEXWRV

∏�OLVW$WULE!��UHODFLyQ!�
� ��OLVW$WULE!�OLVWD�GH�QRPEUHV�GH�DWULEXWRV�GH��UHODFLyQ!
� 5HVXOWDGR��FRQMXQWR�GH�WXSODV�FX\RV�DWULEXWRV�VRQ�VyOR�ORV�GH
�OLVW$WULE!�\�HQ�HVH�RUGHQ

(MHPSOR��2EWHQHU�HO�FyGLJR��QRPEUH�\�HO�FDFKp�GH�WRGRV�ORV�DFWRUHV

∏FRG$��QRPEUH��FDFKp�$&725�
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� 2MR��VL��OLVW$WULE!�QR�FRQWLHQH�DWULEXWRV�FODYH�⇒�WXSODV�UHSHWLGDV�£�
(MHPSOR��2EWHQHU�OD�DJHQFLD�\�OD�QDFLRQDOLGDG�GH�WRGRV�ORV�DFWRUHV

∏DJHQFLD��QDFLRQDOLGDG�$&725�
ª (OLPLQDFLyQ�LPSOtFLWD�GH�GXSOLFDGRV�⇒�UHVXOWDGR�≡�UHODFLyQ�YiOLGD

� *UDGR�5HODFLyQ�5HVXOWDGR�� �1��DWULEXWRV��OLVW$WULE!�

� 1��7XSODV�5HODFLyQ�5HVXOWDGR��≤�1��7XSODV�5HODFLyQ�2ULJHQ�
\�HV�LJXDO�� ��VL��OLVW$WULE!�FRQWLHQH�XQD�FODYH�FDQGLGDWD

� �������∏OLVWD���∏�OLVWD���5���� �∏OLVWD���5�
VLHPSUH�TXH�lista1 ⊆  lista2

� 12�HV�FRQPXWDWLYD

∏OLVWD���∏�OLVWD���5����≠�∏OLVWD���∏OLVWD���5���

0RGHOR�5HODFLRQDO�GH�GDWRV�����

5(81,Ï1��-2,1�

� &RPELQD�WXSODV�UHODFLRQDGDV�GH�GRV�UHODFLRQHV�HQ�XQD�VROD�WXSOD

� 3HUPLWH�SURFHVDU�YtQFXORV�HQWUH�UHODFLRQHV
(MHPSOR��'DWRV�GH�SHOtFXODV�MXQWR�FRQ�GDWRV�GH�VX�FRUUHVSRQGLHQWH�GLUHFWRU
� 1HFHVDULR�FRPELQDU�FDGD�WXSOD�GH�3(/Ì&8/$�WS�FRQ�OD�WXSOD�',5(&725�WG�

WDO�TXH�HO�YDORU�GH�FRG'LU�HQ�WG�FRLQFLGD�FRQ�HO�GH�GLUHFWRU�HQ�WS
� 6H�FRQVLJXH�DSOLFDQGR�OD�RSHUDFLyQ�5(81,Ð1�D�ODV�GRV�UHODFLRQHV

3(/B',5�←�3(/,&8/$������GLUHFWRU FRG'LU�',5(&725

(MHPSOR��7tWXORV�GH�SHOtFXODV�MXQWR�FRQ�QRPEUH�\�DSHOOLGRV�GH�VX�GLUHFWRU
� 6H�FRQVLJXH�DSOLFDQGR�OD�RSHUDFLyQ�5(81,Ð1�D�ODV�GRV�UHODFLRQHV
� <�SUR\HFWDQGR�HO�UHVXOWDGR�VREUH�ORV�DWULEXWRV�UHTXHULGRV

3(/B',5←∏WLWXOR�QRPEUH�DSHOOLGRV�3(/,&8/$���GLUHFWRU FRG'LU�',5(&725�

È/*(%5$�5(/$&,21$/��23(5$&,21(6�(63(&,$/(6
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� )RUPD�*HQHUDO�SDUD�UHODFLRQHV�$�D���D�������DQ��\�%�E���E��������EP���

$������FRQGLFLyQ�GH�UHXQLyQ!%

� 5HVXOWDGR��UHODFLyQ�5�FRQ�Q�P�DWULEXWRV��D���D������DQ��E���E�������EP�
&DEHFHUD��XQLyQ�GH�ODV�FDEHFHUDV�GH�$�\�%
&XHUSR��FRQMXQWR�GH�WXSODV��WDO�TXH�H[LVWH�XQD�WXSOD�SRU�FDGD
FRPELQDFLyQ�GH�WXSODV��XQD�GH�$�\�RWUD�GH�%���TXH�VDWLVIDFH�OD
�FRQGLFLyQ�GH�UHXQLyQ!

ª 5(81,Ï1�YV��352'8&72�&$57(6,$12
(Q�HO�3URGXFWR�&DUWHVLDQR�DSDUHFHQ�72'$6�ODV�SRVLEOHV�FRPELQDFLRQHV

0RGHOR�5HODFLRQDO�GH�GDWRV�����
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� �FRQGLFLyQ�GH�UHXQLyQ!
± ([SUHVLyQ�ERROHDQD�HVSHFLILFDGD�HQ�WpUPLQRV�GH�DWULEXWRV�GH�$�\�%
± (YDOXDGD�SDUD�FDGD�FRPELQDFLyQ��SDU��GH�WXSODV�

6L�OD�FXPSOHQ��IRUPDQ�XQD�QXHYD�WXSOD�GH�OD�UHODFLyQ�UHVXOWDGR
± (V�GH�OD�IRUPD�

�FRQGLFLyQ!�$1'��FRQGLFLyQ!�$1'����$1'��FRQGLFLyQ!
GRQGH�
�FRQGLFLyQ!�WLHQH�OD�IRUPD�DL�θ�EM���\

Ã DL�HV�XQ�DWULEXWR�GH�$��EM�HV�XQ�DWULEXWR�GH�%�
Ã 'RPLQLR�DL�� �'RPLQLR�EM��
Ã θ��WKHWD��FXPSOH�TXH�θ��∈�^ �����≤��!��≥��≠`

ª 8QD�5(81,Ï1�FRQ�FRQGLFLyQ�GH�UHXQLyQ�JHQHUDO �HV�XQD�5(81,Ð1�7+(7$
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(MHPSOR��1RPEUH�GH�ORV�DFWRUHV�\�ODV�DJHQFLDV�TXH�ORV�UHSUHVHQWDQ

� 3UREOHPD��&2/,6,Ï1�'(�120%5(6�'(�$75,%8726
6ROXFLyQ��3UHYLR�UHQRPEUDPLHQWR�GH�DWULEXWRV

$*(1&�FRG$J��QRP$J��GLU$J��WHO��←�$*(1&,$

$&7B$*(1�←�∏QRPEUH��QRP$J��$&725����DJHQFLD FRG$J�$*(1&�

� 2MR��WXSODV�FX\RV�DWULEXWRV�GH�UHXQLyQ�VRQ�QXORV�
12�DSDUHFHQ�HQ�HO�UHVXOWDGR

3DUD�DFWRUHV�TXH�VH�DXWR�UHSUHVHQWDQ�⇒�18//�HQ�DWULEXWR�DJHQFLD
¢TXp�UHODFLyQ�VH�REWLHQH�FRPR�UHVXOWDGR"

0RGHOR�5HODFLRQDO�GH�GDWRV�����
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� 5(81,Ï1�PiV�FRP~Q��OD�TXH�LPSOLFD�FRPSDUDFLRQHV�GH�LJXDOGDG
ª (48,55(81,Ï1���θ�∈�^ `��
± 5HODFLyQ�5HVXOWDGR�FRQ���R�PiV�SDUHV�GH�DWULEXWRV�FRQ�YDORUHV
LGpQWLFRV�SDUD�WRGDV�ODV�WXSODV��DJHQFLD�\�FRG$J�HQ�$&7B$*(1�

± 6REUD�XQR�GH�HVWRV�DWULEXWRV�⇒�5(81,Ð1�1$785$/

� 5(81,Ï1�1$785$/���1$785$/�-2,1������$✴%
± 2SHUDFLyQ�GH�5(81,Ï1�PiV�LPSRUWDQWH
± (V�XQD�(48,55(81,Ð1���HOLPLQDFLyQ�GH�DWULEXWRV�VXSHUIOXRV
± /D�GHILQLFLyQ�HVWiQGDU�GH�5(81,Ï1�1$785$/�H[LJH�

� /RV�DWULEXWRV�GH�UHXQLyQ�GHEHQ�WHQHU�QRPEUH�LGpQWLFR
� 6L�QR�HV�DVt��DSOLFDU�DQWHV�XQ�UHQRPEUDPLHQWR�GH�DWULEXWRV

± 6yOR�FRQVHUYD�81�DWULEXWR�GH�UHXQLyQ
± ,JXDOD�72'26�ORV�SDUHV�GH�DWULEXWRV�FRQ�LJXDO�QRPEUH�HQ�$�\�%��RMR�
GHEHQ�WHQHU�HO�PLVPR�GRPLQLR�
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(MHPSORV
���7tWXOR�GH�WRGDV�ODV�SHOtFXODV�MXQWR�FRQ�HO�WtWXOR�\�GHVFULSFLyQ�GH�VX�JXLyQ

*8,21(6�JXLRQ��WLW*XLRQ��GHVFULS��←�*8,21

5(680(1�←�∏WLWXOR��WLW*XLRQ��GHVFULS��3(/,&8/$�✴�*8,21(6�

���7tWXORV�GH�SHOtFXODV�MXQWR�FRQ�HO�QRPEUH�\�DSHOOLGRV�GH�VX�GLUHFWRU
',5(&�GLUHFWRU��QRPEUH��DSHOOLGRV��QDFLR��IHFK1DFLP��RS3ULPD�←',5(&725

3(/,B',5(&�←�∏WLWXOR��QRPEUH��DSHOOLGRV��3(/,&8/$�✴�',5(&�

���1RPEUH�GH�DFWRUHV�\�GH�ODV�DJHQFLDV�TXH�ORV�UHSUHVHQWDQ
$*(1&�DJHQFLD��QRP$J��GLU$J��WHO��←�$*(1&,$

$&7B$*(1�←�∏QRPEUH��QRP$J��$&725�✴�$*(1&�

0RGHOR�5HODFLRQDO�GH�GDWRV�����
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� 6L�QLQJXQD�FRPELQDFLyQ�GH�WXSODV�FXPSOH��FRQGLFLyQ�GH�UHXQLyQ!
5HODFLyQ�5HVXOWDGR� �5HODFLyQ�9$&Ë$��FHUR�WXSODV�

± (Q�JHQHUDO��VHD�$�FRQ�Q$�WXSODV���%�FRQ�Q%�WXSODV
5�←��$�����FRQGLFLyQ�GH�UHXQLyQ!�%����FXPSOH�TXH������≤�Q5�≤�Q$�Q%

� 6L�12�KD\��FRQGLFLyQ�GH�UHXQLyQ!��$�\�%�6,1�DWULEXWRV�HQ�FRP~Q��
HQWRQFHV

± OD��FRQGLFLyQ�GH�UHXQLyQ!�HV�758(�SDUD�WRGDV�ODV�WXSODV�

± ������≡�Χ��5(81,Ï1�≡�352'��&$57(6,$12�≡�5(81,Ï1�&58=$'$�
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',9,6,Ï1

� 6HDQ�ODV�UHODFLRQHV�$�[���[�������[P��\���\�������\Q��\�%�\���\������\Q�
$÷%�HV�XQD�UHODFLyQ�WDO�TXH�

&DEHFHUD��5�[���[�������[P����$WULEXWRV�QR�FRPXQHV
&XHUSR��&RQMXQWR�GH�WXSODV��;��WDO�TXH�H[LVWH�HQ�$�XQD�WXSOD
�;�<��SDUD�72'$6�ODV�WXSODV��<��GH�%

� 3RFR�FRP~Q��ÒWLO�SDUD�FRQVXOWDV�HVSHFLDOHV�RFDVLRQDOHV

1RPEUHV�GH�DFWRUHV�TXH�WUDEDMDQ�HQ�WRGDV�ODV�SHOtFXODV�GLULJLGDV�SRU
$OH[�GH�OD�,JOHVLD��6DQWLDJR�6HJXUD��SRU�HMHPSOR����

� 3DUD�TXH�XQD�WXSOD�W�DSDUH]FD�HQ�HO�UHVXOWDGR��ORV�YDORUHV�GH�W�GHEHQ
DSDUHFHU�HQ�$�HQ�FRPELQDFLyQ�FRQ�72'$6�ODV�WXSODV�GH�%

0RGHOR�5HODFLRQDO�GH�GDWRV�����

$�5��23(5$&,21(6�(63(&,$/(6��',9,6,Ï1

\���\��DSDUHFHQ�HQ�$�HQ�FRPELQDFLyQ�FRQ�ODV
��WXSODV�GH�%��SRU�HVR�HVWiQ�HQ�HO�UHVXOWDGR
5� �$�÷�%

(O�UHVWR�GH�YDORUHV�GH�\�HQ�$��QR�DSDUHFHQ�FRQ
WRGDV�ODV�WXSODV�GH�%�\�QR�VRQ
VHOHFFLRQDGDV��\��QR�DSDUHFH�FRQ�[���H
\��QR�DSDUHFH�FRQ�[�

A x y
x1 y1
x2 y1
x3 y1
x4 y1
x1 y2
x3 y2
x2 y3
x3 y3
x4 y3
x1 y4
x2 y4
x3 y4

B x
x1
x2
x3

R y
y1
y4
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275$6�23(5$&,21(6�'(/�È/*(%5$�5(/$&,21$/

� $OJXQDV�FRQVXOWDV�FRPXQHV�12�SXHGHQ�H[SUHVDUVH�FRQ�RSHUDFLRQHV�HVWiQGDU
GHO�ÈOJHEUD�5HODFLRQDO

� $PSOLDFLyQ�GHO�SRGHU�H[SUHVLYR�GHO�$5�PHGLDQWH�RSHUDFLRQHV�DGLFLRQDOHV
� ,QFOXLGDV�HQ�OD�PD\RUtD�GH�ORV�/HQJXDMHV�GH�&RQVXOWD�5HODFLRQDOHV
FRPHUFLDOHV

)81&,21(6�'(�$*5(*$'26
� )XQFLRQHV�0DWHPiWLFDV�GH�DJUHJDGRV�VREUH�FROHFFLRQHV�GH�YDORUHV�GH�OD�%'

(MHPSORV�
² 9DORU�PHGLR�GHO�FDFKp�GH�WRGRV�ORV�DFWRUHV
² 1~PHUR�GH�SHOtFXODV��DOPDFHQDGDV�HQ�OD�%'�
² 0i[LPR�SRUFHQWDMH�GH�FRPLVLyQ�GH�ODV�GLVWULEXLGRUDV�GH�SHOtFXODV
² 0tQLPD�UHFDXGDFLyQ�HQ�WDTXLOOD
² &DQWLGDG�WRWDO�SDJDGD�D�ORV�DFWRUHV�GH�FLHUWD�SHOtFXOD

0RGHOR�5HODFLRQDO�GH�GDWRV�����

275$6�23(5$&,21(6��)81&,21(6�'(�$*5(*$'26

� )XQFLRQHV�DSOLFDGDV�D�XQ�FRQMXQWR�GH�WXSODV
± 680$
± 3520(',2
± 0È;,02
± 0Ë1,02
± &8(17$��Q~PHUR�GH�WXSODV�HQ�XQD�UHODFLyQ�

$*583$&,21(6�'(�783/$6
� 6HJ~Q�YDORU�GH�DOJXQRV�DWULEXWRV
� 3XHGH�DSOLFDUVH�XQD�)XQFLyQ�$JUHJDGD�D�FDGD�JUXSR�SRU�VHSDUDGR
(MHPSOR��0HGLD�GHO�FDFKp�GH�ORV�DFWRUHV�DJUXSDGRV�SRU�DJHQFLDV
¢6ROXFLyQ"
² $JUXSDU�DFWRUHV�VHJ~Q�VX�DJHQFLD�UHSUHVHQWDQWH��YDORU�GH�DWULEXWR�DJHQFLD�
ª &DGD�JUXSR�LQFOX\H�WXSODV�GH�DFWRUHV�UHSUHVHQWDGRV�SRU�OD�PLVPD�DJHQFLD
² &iOFXOR�GHO�FDFKp�PHGLR�GH�FDGD�JUXSR��IXQFLyQ�3520(',2�
± (O�5HVXOWDGR�HV�XQD�5(/$&,Ï1� 5�DJHQFLD��FDFKp�PHGLR�
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� 'HILQLFLyQ�GH�OD�2SHUDFLyQ�)81&,Ï1�F
�DWULEXWRV�GH�DJUXSDFLyQ!�F��OLVWD�IXQFLRQHV!��UHODFLyQ!�

GRQGH�
�DWULEXWRV�GH�DJUXSDFLyQ!

� /LVWD�GH�QRPEUHV�GH�DWULEXWRV�GH��UHODFLyQ!
� ,QGLFDQ�DWULEXWRV�FRQ�ORV�TXH�FRQVWUXLU�ORV�JUXSRV
� 3XHGH�HVWDU�YDFtD�⇒�OD�UHODFLyQ�HV�XQ��~QLFR��JUXSR

�OLVWD�IXQFLRQHV!
� /LVWD�GH�SDUHV��IXQFLyQ!�DWULEXWR!

GRQGH��IXQFLyQ!�∈�^680$��3520(',2��0É;,02��0Ì1,02��&8(17$`
����\��DWULEXWR!�HV�XQR�GH�ORV�DWULEXWRV�GH� �UHODFLyQ!

� 5HVXOWDGR��UHODFLyQ�5��WDO�TXH
&DEHFHUD��DWULEXWRV�GH��DWULEXWRV�GH�DJUXSDFLyQ!��

��XQ�DWULEXWR�SRU�FDGD�HOHPHQWR�GH��OLVWD�IXQFLRQHV!
&XHUSR��FRQMXQWR�GH�WXSODV��XQD�SRU�FDGD�JUXSR�

0RGHOR�5HODFLRQDO�GH�GDWRV�����

275$6�23(5$&,21(6��)81&,21(6�'(�$*5(*$'26

(MHPSORV
���&yGLJRV�GH�3HOtFXODV��Q~PHUR�GH�DFWRUHV�HQ�FDGD�SHOtFXOD�\�VX�SDJD�PHGLD

5�FRGSHOL��QXP$FWRUHV��SDJD0HGLD�←ILOP�F�&8(17$�DFWRU�3520(',2�SDJD �$&78$B(1�

���&yGLJRV�GH�DJHQFLDV��Q~PHUR�GH�DFWRUHV�HQ�FDGD�DJHQFLD�\�FDFKp�PHGLR

5�FRG$J��QXP$FWRUHV��FDFKH0HGLR�←DJHQFLD�F�&8(17$�FRG$�3520(',2�FDFKH �$&725�

� 6L�QR�VH�LQGLFDQ�QRPEUHV�SDUD�ORV�DWULEXWRV�GH�OD�UHODFLyQ�UHVXOWDGR�5�
Â �$WULEXWR�FRUUHVSRQGLHQWH�D� �OLVWD�IXQFLRQHV!�GHQRPLQDGR���funciónBDWULEXWR
Â �$WULEXWR�$JUXSDFLyQ�GHQRPLQDGR�FRPR�HQ� �DWULEXWRV�GH�DJUXSDFLyQ!

3DUD�ORV�HMHPSORV�DQWHULRUHV���

���5�ILOP�&8(17$BDFWRU��3520(',2BSDJD�

���5�DJHQFLD��&8(17$BFRG$��3520(',2BFDFKH�



0RGHOR�5HODFLRQDO�GH�GDWRV�����

275$6�23(5$&,21(6��)81&,21(6�'(�$*5(*$'26

� 6L�QR�VH�HVSHFLILFDQ�DWULEXWRV�GH�DJUXSDFLyQ
± 7RGD�OD�5(/$&,Ï1�HV�XQ�Ò1,&2�*5832

± /DV�IXQFLRQHV�VH�DSOLFDQ�D�72'$6�ODV�WXSODV

± /D�UHODFLyQ�5(68/7$'2�WHQGUi�XQD�Ò1,&$�783/$

(MHPSOR���1~PHUR�GH�SHOtFXODV�\�UHFDXGDFLyQ�PHGLD

F�&8(17$�FRG3�3520(',2�WDTXLOOD�3(/,&8/$�

� (O�UHVXOWDGR�GH�DSOLFDU�XQD�IXQFLyQ�DJUHJDGD�6,(035(�(6�XQD�5(/$&,Ï1��QR
XQ�Q��HVFDODU��DXQTXH�WHQJD�XQ�~QLFR�YDORU

(MHPSOR���5HFDXGDFLyQ�Pi[LPD�REWHQLGD

F�0É;,02�WDTXLOOD�3(/,&8/$�

0RGHOR�5HODFLRQDO�GH�GDWRV�����

23(5$&,21(6�'(�&,(55(�5(&856,92
� 1R�SXHGHQ�H[SUHVDUVH�HQ�HO�ÈOJHEUD�5HODFLRQDO
� 6H�DSOLFDQ�D�XQD�UHIHUHQFLD�UHFXUVLYD�HQWUH�WXSODV�GHO�PLVPR�WLSR�� HPSOHDGR

\�MHIH�HQ�OD�UHODFLyQ�(03/($'2�

(MHPSOR��2EWHQHU�WRGRV�ORV�HPSOHDGRV��FyGLJRV��FX\R�MHIH�HV�´Hµ�HQ�WRGRV�ORV�QLYHOHV

275$6�23(5$&,21(6�'(/�È/*(%5$�5(/$&,21$/

BBBBBBBBBBBBBBBBB1LYHO��

BBBBBBBBBBBBBBBBB1LYHO��

BBBBBBBBBBBBBBBBB1LYHO��

HWF�

H

H���H��������H�Q

H�������H��P�������������H�S

H������H�T������H�U������������������H�W
���



0RGHOR�5HODFLRQDO�GH�GDWRV�����

� (Q�ÈOJHEUD�5HODFLRQDO�HV�VHQFLOOR�HVSHFLILFDU�HPSOHDGRV�FX\R�MHIH�HV�³H´�HQ�FLHUWR
QLYHO�FRQRFLGR��SHUR�QR�HQ�WRGRV�ORV�QLYHOHV

(MHPSOR��QLYHO���

���(03/B-()�FRG(��FRG-��←�∏FRGHPS��FRGMHIH��(03/($'2�

���(03/B��FRG��←�∏FRG(��σFRG- ´Hµ��(03/B-()�� ���(PSOHDGRV�GH�QLYHO��

���(03/B��FRG��←�∏FRG(��(03/B-()(���� FRG- FRG��(03/B�� ���(PSOHDGRV�GH�QLYHO��

���5(68/7$'2�←�(03/B��∪�(03/B�

275$6�23(5$&,21(6��&,(55(�5(&856,92

0RGHOR�5HODFLRQDO�GH�GDWRV�����

275$6�23(5$&,21(6�'(/�È/*(%5$�5(/$&,21$/

23(5$&,21(6�'(�5(81,Ï1�(;7(51$

� ([WHQVLyQ�GH�OD�5(81,Ï1

� 3HUPLWHQ�FRQVHUYDU�72'$6�ODV�WXSODV�HQ�$�R�%�R�HQ�DPEDV��DXQTXH�
± 1R�WHQJDQ�WXSODV�FRLQFLGHQWHV
± &RQWHQJDQ�QXORV�HQ�ORV�DWULEXWRV�GH�UHXQLyQ

(MHPSOR��1RPEUHV�GH�DFWRUHV�\�GH�VXV�DJHQFLDV�UHSUHVHQWDQWHV��VL�WLHQHQ

$*(1�FRG$J��QRP$J��GLUHFFLRQ�WHOHIRQR��←�$*(1&,$

7(03�←��$&725�������DJHQFLD FRG$J�$*(1�
5(68/7$'2�←�∏QRPEUH��QRP$J��7(03�



0RGHOR�5HODFLRQDO�GH�GDWRV�����

275$6�23(5$&,21(6�'(/�$�5��5(81,Ï1�(;7(51$

5(81,Ï1�(;7(51$�,=48,(5'$� 5� �$��    %
� &RQVHUYD�HQ�5�WRGDV�ODV�WXSODV�GH�$
� 6L�QR�HQFXHQWUD�XQD�WXSOD�FRLQFLGHQWH�HQ�%��FDGD�DWULEXWR�GH�5
�FRUUHVSRQGLHQWH�D�%� �HV�18/2

5(81,Ï1�(;7(51$�'(5(&+$� 5� �$�����%
� &RQVHUYD�HQ�5�WRGDV�ODV�WXSODV�GH�%
� 6L�QR�HQFXHQWUD�XQD�WXSOD�FRLQFLGHQWH�HQ�$��FDGD�DWULEXWR�GH�5
�FRUUHVSRQGLHQWH�D�$��HV�18/2

(MHPSOR��1RPEUHV�GH�DJHQFLDV�\�GH�ORV�DFWRUHV�D�ORV�TXH�UHSUHVHQWDQ�
���LQFOX\HQGR�ODV�DJHQFLDV�TXH�QR�UHSUHVHQWDQ�D�QLQJ~Q�DFWRU

5(81,Ï1�(;7(51$�&203/(7$� 5� �$����   %
� &RQVHUYD�HQ�5�WRGDV�ODV�WXSODV�GH�$�\�%
� FXDQGR�QR�HQFXHQWUD�WXSODV�FRLQFLGHQWHV��UHOOHQDQGR�FRQ�18/2

0RGHOR�5HODFLRQDO�GH�GDWRV�����

+(5(1&,$�'(�&/$9(6�&$1','$7$6

� 8QD�UHODFLyQ�QR�VyOR�WLHQH�&$%(&(5$�\�&8(532
WDPELpQ�WLHQH�XQ�FRQMXQWR�GH�&/$9(6�&$1','$7$6��&.�
�QRWD��\D�KHPRV�YLVWR�OD�+HUHQFLD�GH�$WULEXWRV�GHVGH�ODV�UHODFLRQHV�RULJHQ�D�OD�UHVXOWDGR�

� (O�VLVWHPD�QHFHVLWD�5HJODV�GH�+HUHQFLD�GH�&ODYHV�&DQGLGDWDV ��DVt�
GDGDV�ODV�&.�GH�ODV�UHODFLRQHV�RSHUDQGRV��GH�XQD�RSHUDFLyQ�UHODFLRQDO��

VHUi�FDSD]�GH�GHGXFLU�ODV�&.�GH�OD�UHODFLyQ�UHVXOWDGR

HV�GHFLU���
� /D�SURSLHGDG�GH�&ODXVXUD�REOLJD�DO�VLVWHPD�D�FRQRFHU�

� $WULEXWRV�\
� &ODYHV�&DQGLGDWDV

�����GH�FDGD�UHODFLyQ�UHVXOWDGR�GH�XQD�RSHUDFLyQ�GHO�$5



0RGHOR�5HODFLRQDO�GH�GDWRV�����

0$1,38/$&,Ï1�'(�'$726�
&É/&8/2�5(/$&,21$/

� /HQJXDMH�IRUPDO�SDUD�%'�5HODFLRQDOHV
� %DVDGR�HQ�&iOFXOR�GH�3UHGLFDGRV�GH��HU�2UGHQ��UDPD�GH�/yJLFD�0DWHPiWLFD�

&È/&8/2�5(/$&,21$/��������YV�������È/*(%5$�5(/$&,21$/

� ([SUHVLRQHV�'HFODUDWLYDV
�OHQJXDMH�QR�SURFHGLPHQWDO�

ª 1R�VH�LQGLFD�&Ï02�HYDOXDU�OD
FRQVXOWD��VLQR�48e�VH�GHVHD�REWHQHU

ª 'HVFULEH�OD�LQIRUPDFLyQ�GHVHDGD�VLQ
GDU�XQ�SURFHGLPLHQWR�HVSHFtILFR�SDUD
REWHQHUOD

� 6HFXHQFLDV�GH�2SHUDFLRQHV
ª $XQTXH�VH�DQLGDQ�SDUD�IRUPDU
XQD�VROD�H[SUHVLyQ��6,(035(�VH
LQGLFD�H[SOtFLWDPHQWH�FLHUWR
25'(1�GH�ODV�RSHUDFLRQHV

ª (VWUDWHJLD�SDUFLDO�GH
HYDOXDFLyQ�GH�OD�FRQVXOWD

0RGHOR�5HODFLRQDO�GH�GDWRV�����

&È/&8/2�5(/$&,21$/

� 3RGHU�([SUHVLYR�,'e17,&2�GHO�ÈOJHEUD�\�&iOFXOR�5HODFLRQDOHV�
&XDOTXLHU�REWHQFLyQ�GH�GDWRV�HVSHFLILFDGD�HQ�ÉOJHEUD�5HODFLRQDO�SXHGH
H[SUHVDUVH�HQ�&iOFXOR�5HODFLRQDO��UHVWULQJLGR�D�H[SUHVLRQHV�VHJXUDV��\
YLFHYHUVD

� 'HILQLFLyQ��/HQJXDMH�5HODFLRQDOPHQWH�&RPSOHWR
/HQJXDMH�HQ�HO�TXH�HV�SRVLEOH�H[SUHVDU�FXDOTXLHU�FRQVXOWD�TXH�SXHGD
HVSHFLILFDUVH�HQ�HO�&iOFXOR�5HODFLRQDO

� '26�IRUPDV�GH�DGDSWDU�HO�&iOFXOR�GH�3UHGLFDGRV�GH�3ULPHU�2UGHQ�
SDUD�FUHDU�XQ�/HQJXDMH�GH�&RQVXOWDV�SDUD�%'5�

9&iOFXOR�5HODFLRQDO�GH�7XSODV��&57�

9&iOFXOR�5HODFLRQDO�GH�'RPLQLRV��R�&iOFXOR�GH�'RPLQLRV�



0RGHOR�5HODFLRQDO�GH�GDWRV�����

&È/&8/2�5(/$&,21$/�'(�783/$6

9$5,$%/(6�'(�783/$
� &57�EDVDGR�HQ�OD�HVSHFLILFDFLyQ�GH�YDULDEOHV�GH�WXSOD
� &DGD�YDULDEOH�GH�WXSOD�DEDUFD�XQD�UHODFLyQ

⇒�SXHGH�WRPDU�FRPR�YDORU�FXDOTXLHU�WXSOD�GH�HVD�UHODFLyQ

� &RQVXOWD�VHQFLOOD� ^�W�_�&21'�W��`
�GRQGH������W��YDULDEOH�GH�WXSOD

&21'�W���H[SUHVLyQ�FRQGLFLRQDO�HQ�OD�TXH�LQWHUYLHQH� W
� 5HVXOWDGR��FRQMXQWR�GH�WXSODV�W�TXH�VDWLVIDFHQ�OD�FRQGLFLyQ�&21'�W�

(MHPSOR��$FWRUHV�FX\R�FDFKp�UHEDVD�ORV��������
^�W�_�$&725�W��DQG�W�FDFKH!������`

$&725�W�� LQGLFD�TXH�$&725�HV�OD�5HODFLyQ�GH�,QWHUYDOR�DEDUFDGD�SRU �W

W�FDFKH� KDFH�UHIHUHQFLD�DO�DWULEXWR�FDFKp�GH�OD�YDULDEOH�GH�WXSOD �W

0RGHOR�5HODFLRQDO�GH�GDWRV�����

&È/&8/2�5(/$&,21$/�'(�783/$6

� 3DUD�REWHQHU�DOJXQRV�DWULEXWRV�GH�ODV�WXSODV�VHOHFFLRQDGDV�

^��OLVWD�DWULEXWRV!�_�&21'�W��`

(MHPSOR��1RPEUH�\�QDFLRQDOLGDG�GH�ORV�DFWRUHV�FX\R�FDFKp�UHEDVD�ORV��������

^�W�QRPEUH��W�QDFLRQDOLGDG�_�$&725�W��DQG�W�FDFKH!������`

* Pto. vista informal:�8QD�([SUHVLyQ�GHO�&iOFXOR�5HODFLRQDO�FRQWLHQH�

� 3DUD�FDGD�YDULDEOH�GH�WXSOD�W��OD�UHODFLyQ�GH�LQWHUYDOR�5��5�W�

� &RQGLFLyQ�GH�6HOHFFLyQ�GH�FRPELQDFLRQHV�GH�WXSODV
9&RQIRUPH�ODV�YDULDEOHV�GH�WXSOD�DEDUFDQ�VXV�UHODFLRQHV��OD�FRQGLFLyQ
VH�HYDO~D�SDUD�FDGD�FRPELQDFLyQ�GH�WXSODV

9/DV�FRPELQDFLRQHV�TXH�GDQ�758(�VH�VHOHFFLRQDQ�SDUD�HO
UHVXOWDGR

� /LVWD�GH�DWULEXWRV�VROLFLWDGRV
96H�REWLHQHQ�VXV�YDORUHV�SDUD�FDGD�FRPELQDFLyQ�VHOHFFLRQDGD



0RGHOR�5HODFLRQDO�GH�GDWRV�����

&È/&8/2�5(/$&,21$/�'(�783/$6

(MHPSOR��)HFKD�GH�QDFLPLHQWR�\�QRPEUH�UHDO�GHO�DFWRU�´-DYLHU�%DUGHPµ
^�W�IHFKD1DFLP��W�QRPEUH5HDO�_�$&725�W��DQG�W�QRPEUH� �´-DYLHU�%DUGHPµ�`

(63(&,),&$&,Ï1�)250$/�'(/�&È/&8/2�5(/$&,21$/�'(�783/$6

� ([SUHVLyQ�*HQHUDO

�^�W��D���W��D���������WQ�DS�_�&21'�W���W��������WQ��WQ���WQ������WQ�P��`
GRQGH�

Ã W���W��������WQ��WQ���WQ������WQ�P��VRQ�YDULDEOHV�GH�WXSOD
Ã DL�HV�XQ�DWULEXWR�GH�OD�UHODFLyQ�TXH�DEDUFD�WM
Ã &21'����IyUPXOD��ELHQ�IRUPDGD��GHO�&iOFXOR�5HODFLRQDO�GH�7XSODV

)RUPDGD�SRU�iWRPRV�GHO�&iOFXOR�GH�3UHGLFDGRV

0RGHOR�5HODFLRQDO�GH�GDWRV�����

&È/&8/2�5(/$&,21$/�'(�783/$6

È72026

� 5�WL��HO�LQWHUYDOR�GH�OD�YDULDEOH�GH�WXSOD�WL�HV�OD�UHODFLyQ�5

� WL�D�RS�WM�E����RS�∈�^� ��≠��<��≤��>��≥�`
���WL�\�WM�YDULDEOHV�GH�WXSOD
��D�DWULEXWR�GH�OD�UHODFLyQ�TXH�WL��DEDUFD
��E�DWULEXWR�GH�OD�UHODFLyQ�TXH�WM�DEDUFD

� WL�D�RS�F����F�RS�WM�E����RS�∈�^� ��≠��<��≤��>��≥�`
��WL�\�WM�YDULDEOHV�GH�WXSOD
��D�DWULEXWR�GH�OD�UHODFLyQ�TXH�WL��DEDUFD
��E�DWULEXWR�GH�OD�UHODFLyQ�TXH�WM�DEDUFD
��F�YDORU�FRQVWDQWH

9 /RV�iWRPRV�HVWiQ�OLJDGRV�PHGLDQWH�RSHUDGRUHV�%RROHDQRV�DQG��RU��QRW



0RGHOR�5HODFLRQDO�GH�GDWRV�����

&È/&8/2�5(/$&,21$/�'(�783/$6

� 9DORU�/yJLFR�GH�XQ�iWRPR
(YDOXDFLyQ�GHO�iWRPR�SDUD�XQD�FRPELQDFLyQ�HVSHFtILFD�GH�WXSODV� ⇒�758(�R�)$/6(

² 5�WL��HV�758(�VL�VH�DVLJQD�XQD�WXSOD�GH�5�D�WL��6L�QR��HV�)$/6(
² WL�D�RS�WM�E����WL�D�RS�F����F�RS�WM�E�VHUi�758(�VL�WL�\�WM�VH�DVLJQDQ�D
WXSODV�WDOHV�TXH�ORV�DWULEXWRV�HVSHFLILFDGRV��D�\�E��VDWLVIDFHQ�OD�FRQGLFLyQ�
6L�QR�HV�DVt��VHUi�)$/6(

'(),1,&,Ï1��UHFXUVLYD��'(�)Ï508/$��R�FRQGLFLyQ��%,(1�)250$'$

'���7RGR�iWRPR�HV�XQD�IyUPXOD�ELHQ�IRUPDGD��IEI�
5�WL�����WL�D�RS�WM�E����WL�D�RS�F����F�RS�WM�E

'���6L�)��\�)��VRQ�IEI��WDPELpQ�OR�VRQ
�)��DQG�)�����)��RU�)����QRW�)���\�QRW�)��
\�VXV�YDORUHV�OyJLFRV�VH�GHULYDQ�GH�)��\�)���VHJ~Q�OD�/yJLFD�%RROHDQD

0RGHOR�5HODFLRQDO�GH�GDWRV�����

&È/&8/2�5(/$&,21$/�'(�783/$6

&8$17,),&$'25(6
² 8QLYHUVDO ∀
² ([LVWHQFLDO ∃

9$5,$%/(�'(�783/$�/,%5(�<�/,*$'$�(1�81$�)%)

-Def. informal-

W�OLJDGD� VL�HVWi�FXDQWLILFDGD���DSDUHFH�HQ�FOiXVXODV��∀W��R��∃W���
VL�QR��HVWi�OLEUH

-Def. formal-

� 6L�)�≡�iWRPR��FXDOTXLHU�RFXUUHQFLD�GH�XQD�YDULDEOH�GH�WXSOD�W��HVWi�OLEUH
� (Q��)��DQG�)�����)��RU�)����QRW�)���\�QRW�)����XQD�RFXUUHQFLD�GH��W
HVWi�OLEUH�R�OLJDGD�VHJ~Q�OR�HVWp�HQ�)��R�)�

� 7RGD�RFXUUHQFLD�OLEUH�GH�W�HQ�)�HVWi�OLJDGD�HQ�)·��VL�)· �∃W�)�R�)· �∀W�)
\�W�HVWDUi�OLJDGD�DO�FXDQWLILFDGRU�HVSHFLILFDGR�HQ�)·



0RGHOR�5HODFLRQDO�GH�GDWRV�����

&È/&8/2�5(/$&,21$/�'(�783/$6

(MHPSOR
)����G�QRPEUH� �´&DUPHOR�*yPH]µ
)�����∃W���G�DJHQFLD� �W�FRG$J�

/D�YDULDEOH�GH�WXSOD�G�HVWi�OLEUH�HQ�)��\�HQ�)�
W�HVWi�OLJDGD�DO�FXDQWLILFDGRU�∃�HQ�)�

�FRQW���'(),1,&,Ï1�'(�)Ï508/$�%,(1�)250$'$

'���6L�)�HV�XQD�IEI��WDPELpQ�OR�HV��∃W�)��GRQGH�W�HV�XQD�YDULDEOH�GH�WXSOD�
�∃W�)�HV�758(�VL�)�HV�758(�SDUD�DO�PHQRV�XQD�WXSOD�DVLJQDGD�D
RFXUUHQFLDV�OLEUHV�GH�W�HQ�)��GH�OR�FRQWUDULR�HV�)$/6(

'���6L�)�HV�XQD�IEI��WDPELpQ�OR�HV��∀W�)��GRQGH�W�HV�XQD�YDULDEOH�GH�WXSOD�
�∀W�)�HV�758(�VL�)�HV�758(�SDUD�WRGD�WXSOD��HQ�HO�XQLYHUVR��DVLJQDGD
D�RFXUUHQFLDV�OLEUHV�GH�W�HQ�)��GH�OR�FRQWUDULR�HV�)$/6(

0RGHOR�5HODFLRQDO�GH�GDWRV�����

&È/&8/2�5(/$&,21$/�'(�783/$6

(;35(6,Ï1�6(*85$
6X�UHVXOWDGR�HV�XQ�Q~PHUR�ILQLWR�GH�WXSODV
( �^W�_�QRW�$&725�W��`�→�72'$6�ODV�WXSODV�GHO�XQLYHUVR�TXH�12�VRQ�GH�$&725��££�∞���

→�FXLGDGR�DO�XVDU�FXDQWLILFDGRUHV� �∃�∀��R�QHJDFLyQ�GH�SUHGLFDGRV��QRW���OD
H[SUHVLyQ�KD�GH�WHQHU�VHQWLGR��H�G��VHU� VHJXUD�\�QR�JHQHUDU�XQD�UHODFLyQ�LQILQLWD��←

'20,1,2�'(�81$�(;35(6,Ï1�GHO�&È/&8/2�5(/$&,21$/�'(�783/$6
7RGRV�ORV�YDORUHV�FRQVWDQWHV�HQ�OD�H[SUHVLyQ�R�TXH�H[LVWHQ�HQ�FT�WXSOD
GH�ODV�UHODFLRQHV�D�ODV�TXH�VH�UHIHUHQFLD�HQ�OD�H[SUHVLyQ

'RPLQLR�GH�( ^W�_�QRW�$&725�W��`� �WRGRV�ORV�YDORUHV�GH�DWULEXWRV�GH�WXSODV�$&725

ª ([SUHVLyQ�6HJXUD�VL�WRGR�YDORU�GHO�UHVXOWDGR�∈�GRPLQLR�GH�H[SUHVLyQ
(�HV�LQVHJXUD��\D�TXH�HO�UHVXOWDGR�LQFOX\H �WXSODV��\��SRU�WDQWR��YDORUHV��TXH�12�HVWiQ
HQ�OD�UHODFLyQ�$&725��∉�VX�GRPLQLR�


