
&RPHQFHPRV�FRQVLGHUDQGR�XQ�SUREOHPD�FRQFUHWR�

$O�HQYLDU�OD�VRQGD�1HZ�+RUL]RQ D�3OXWyQ��QHFHVLWDPRV�FRQRFHU�LQIRUPDFLyQ�SUHFLVD�
VREUH�VX�WUD\HFWRULD��YHORFLGDG��HWF��

¢4Xp�KHUUDPLHQWDV�XVDPRV��LQJHQXDPHQWH��SDUD�WHQHU�HVD�LQIRUPDFLyQ"

6LVWHPD�GH�
FRRUGHQDGDV

1HZ�+RUL]RQ

(VSDFLRV�9HFWRULDOHV
ůƵŶĞƐ͕�ϭϱ�ĚĞ�ŵĂƌǌŽ�ĚĞ�ϮϬϮϭ ϭϭ͗ϰϵ







6���/D�VXPD�HV�FRQPXWDWLYD�

ܽ  ܾ ൌ ܾ  ܽ SDUD�WRGR�ܽǡ ܾ א ঋ

6���/D�VXPD�WLHQH�XQ�HOHPHQWR�QHXWUR��

([LVWH�XQ�HOHPHQWR�HQ�ঋ��TXH�FRPR�UHVXOWD�VHU�~QLFR��VH�SUXHED��OR�OODPDPRV���
TXH�FXPSOH�TXH�

ܽ  Ͳ ൌ Ͳ  ܽ ൌ ܽ SDUD�WRGR�ܽ א ঋ

6���7RGR�HOHPHQWR�ܽ א ঋ WLHQH�XQ�HOHPHQWR�RSXHVWR�

3DUD�WRGR��ܽ א ঋ��H[LVWH�ܽԢ א ঋ TXH�FXPSOH�TXH�

ܽ  ܽƲ ൌ Ͳ ൌ ܽԢ  ܽ

&RPR�HVWH�ܽᇱ UHVXOWD�VHU�~QLFR��VH�SUXHED���VH�GHQRWD�SRU�ܽᇱ ൌ െܽǤ

%DMR�HVWDV�SURSLHGDGHV��GHFLPRV�TXH��ঋǡሻ HV�XQ�JUXSR�DEHOLDQR�

3���(O�SURGXFWR�HV�DVRFLDWLYR��

ሺܽ ڄ ܾሻ ڄ ܿ ൌ ܽ ڄ ሺܾ ڄ ܿሻ SDUD�WRGR�ܽǡ ܾǡ ܿ א ঋ

3���(O�SURGXFWR�HV�FRQPXWDWLYR�

ܽ ڄ ܾ ൌ ܾ ڄ ܽ SDUD�WRGR�ܽǡ ܾ א ঋ

3���(O�SURGXFWR�WLHQH�XQ�HOHPHQWR�QHXWUR��

([LVWH�XQ�HOHPHQWR�HQ�ঋ��TXH�FRPR�UHVXOWD�VHU�~QLFR��VH�SUXHED��OR�OODPDPRV���
TXH�FXPSOH�TXH�

ܽ ڄ ͳ ൌ ͳ ڄ ܽ ൌ ܽ SDUD�WRGR�ܽ א ঋ

3���7RGR�HOHPHQWR�ܽ א ঋ WLHQH�XQ�HOHPHQWR�LQYHUVR�

3DUD�WRGR��ܽ א ঋ െ ሼͲሽ��H[LVWH� ܽ א ঋ TXH�FXPSOH�TXH�

ܽ ڄ ܽ ൌ ͳ ൌ ܽ ڄ ܽ

&RPR�HVWH� ܽ UHVXOWD�VHU�~QLFR��VH�SUXHED���VH�GHQRWD�SRU� ܽ ൌ ܽିଵǤ

1LHOV�+HQULN�$EHO
�����������
$EHO�3UL]H





'HILQLFLyQ
6HD�ঋ XQ�FXHUSR��8Q�ঋǦHVSDFLR�YHFWRULDO HV�XQ�FRQMXQWR�ܸ SURYLVWR�GH�GRV�RSHUDFLRQHV�

����ܸ ൈ ܸ ՜ ܸǡ ሺݒǡ ሻݓ հ ݒ  ݓ VXPD��YHFWRULDO�

ǣڄ ঋ ൈ ܸ ՜ ܸ ሺܽǡ ሻݒ հ ܽ ڄ ݒ SURGXFWR�SRU�HVFDODU

TXH�VDWLVIDFHQ�ODV�VLJXLHQWHV�SURSLHGDGHV�

6��ሺܸǡ ሻ HV�XQ�JUXSR�DEHOLDQR�

(VWR�HV��VH�WLHQH�TXH�

6���/D�VXPD�HV�DVRFLDWLYD�

ሺݒ  ሻݓ  ݖ ൌ ݒ  ሺݓ  ሻݖ SDUD�WRGRݒ�ǡݓǡ ݖ א ܸ

6���/D�VXPD�HV�FRQPXWDWLYD�

ݒ  ݓ ൌ ݓ  ݒ SDUD�WRGRݒ�ǡݓ א ܸ

6���/D�VXPD�WLHQH�XQ�HOHPHQWR�QHXWUR��

([LVWH�XQ�HOHPHQWR�HQ�ܸ��TXH�FRPR�UHVXOWD�VHU�~QLFR��VH�SUXHED��OR�OODPDPRV���
TXH�FXPSOH�TXH�

ݒ   ൌ   ݒ ൌ ݒ SDUD�WRGRݒ� א ܸ



TXH�FXPSOH�TXH�

ݒ   ൌ   ݒ ൌ ݒ SDUD�WRGRݒ� א ܸ

6���7RGR�HOHPHQWRݒ� א ܸ WLHQH�XQ�HOHPHQWR�RSXHVWR�

3DUD�WRGRݒ�� א ܸ��H[LVWHݒ�ᇱ א � TXH�FXPSOH�TXH�

ݒ  Ʋݒ ൌ  ൌ Ԣݒ  ݒ

&RPR�HVWHݒ�ᇱ UHVXOWD�VHU�~QLFR��VH�SUXHED���VH�GHQRWD�SRUݒ�ᇱ ൌ െݒǤ

3(��(O�SURGXFWR�SRU�HVFDODU�GHILQH�XQD�DFFLyQ GH�ঋ HQ�ܸǣ

3���(O�ͳ א ঋ DFW~D FRPR�OD�LGHQWLGDG��

ͳ ڄ ݒ ൌ ݒ SDUD�WRGRݒ� א ܸ

3���/D�DFFLyQ�HV�DVRFLDWLYD�

ܽ ڄ ሺܾ ڄ ሻݒ ൌ ሺܾܽሻ ڄ ݒ SDUD�WRGR�ܽǡ ܾ א ঋǡ ݒ א ܸ

3���/D�DFFLyQ�HV�FRPSDWLEOH�FRQ�OD�VXPD�HQ�ঋ �GLVWULEXWLYD��

ሺܽ  ܾሻ ڄ ݒ ൌ ܽ ڄ ݒ  ܾ ڄ ݒ SDUD�WRGR�ܽǡ ܾ א ঋǡ ݒ א ܸ

'��/D�DFFLyQ�HV�FRPSDWLEOH�FRQ�OD�VXPD�HQ�ܸ �GLVWULEXWLYD��

ܽ ڄ ሺݒ  ሻݓ ൌ ܽ ڄ ݒ  ܽ ڄ ݓ SDUD�WRGR�ܽ א ঋǡ ǡݒ ݓ א ܸ

1RWDFLyQ��/RV�HOHPHQWRV�GH�XQ�HVSDFLR�YHFWRULDO�VH�GHQRPLQDQ�YHFWRUHV

2EVHUYDFLyQ��
8Q�HVSDFLR�YHFWRULDO�QXQFD�HV�YDFtR�FRPR�FRQMXQWR��SXHV�DO�VHU�XQ�JUXSR�
DEHOLDQR��SRVHH�DO�HOHPHQWR�QHXWUR���

(MHPSORV�

���ঋǡ FRQ� א Գ XQ�Q~PHUR�QDWXUDO



���ঋǡ FRQ� א Գ XQ�Q~PHUR�QDWXUDO

�� ঋൈ FRQ�݊ǡ݉ א Գ Q~PHURV�QDWXUDOHV�

6L�݊ ൌ ݉��HVFULELPRV�ঋൈ ൌ ሺঋሻܯ ൌPDWULFHV�GH�WDPDxR�݊ ൈ ݊Ǥ



3ROLQRPLRV�VREUH�XQ�FXHUSR�ঋ���



&RQVLGHUHPRV�XQ�FRQMXQWR�ܺ QR�YDFtR�FXDOTXLHUD��\�HO�FRQMXQWR

ܺঋ ൌ ሼ݂ǣ ܺ ՜ ঋ ȁ ݂ �����×� ሽ

��









ז

2EVHUYDFLyQ
1RWDU�TXH�OD�FRQGLFLyQ�

ܽ ڄ ݑ  ݓ א ܹ SDUD�WRGR�ܽ א ঋǡ ǡݑ ݓ א ܹ

HV�HTXLYDOHQWH�D�TXH�VH�FXPSODQ�ODV�GRV�FRQGLFLRQHV�

ܽ ڄ ݑ א ܹ SDUD�WRGR�ܽ א ঋǡ ݑ א ܹ
ݑ  ݓ א ܹ SDUD�WRGRݑ�ǡݓ א ܹ

(MHPSORV�

ܸ ൌ Թଶǡ�ܹ ൌ ሼߣሺ͵ǡͳሻȁ ߣ א Թሽ��

ͳሻ �ሺঋሻ ൌ0DWULFHV�VLPpWULFDV�GHܯ�ሺঋሻ

ൌ ሼܣ א ሺঋሻܯ ȁ ܣ
௧ ൌ ܣ ሽ



ʹሻ ॢሺঋሻ ൌ0DWULFHV�DQWL�VLPpWULFDV�GHܯ�ሺঋሻ

ൌ ሼܣ א ሺঋሻܯ ȁ ܣ
௧  ܣ ൌ Ͳ ሽ

͵ሻ ሺԹሻܥ ൌ ሼ݂ǣԹ ՜ Թ ȁ � �� ��������ሽ



Ͷሻ ሺԹሻܦ ൌ ሼ݂ǣԹ ՜ Թ ȁ � �� ���������ሽ

'HILQLFLyQ
6XSRQJDPRV�TXH�ܸ HV�XQ�ঋ�HVSDFLR�YHFWRULDO�\��ܷǡܹ ك ܸ VRQ�GRV�VXEHVSDFLRV�
6H�GHILQH�OD�VXPDࢁ� ࢃ FRPR�HO�FRQMXQWR

ܷ ܹ ൌ ሼݑ  ݓ ȁ ݑ א ܷǡݓ א ܹሽ

(MHPSOR�
ܸ ൌ Թଶǡ�ܹ ൌ ሼߣሺ͵ǡͳሻȁ ߣ א Թሽǡ ܷ ൌ ሼߣሺͳǡ͵ሻȁ ߣ א Թሽ







6XEHVSDFLR�JHQHUDGR

6HD�ܸ XQ�ঋ�HVSDFLR�YHFWRULDO�\��ܵ ك ܸ XQ�VXEFRQMXQWR�QR�YDFtR�GH��ܸǤ

(QWRQFHV�HO�VXEHVSDFLR�GH�ܸ JHQHUDGR�SRU�ܵ VH�GHILQH�SRU�

ۧࡿۦ ൌ ځ ࡿلࢃࢃ ܹ ���������������

&XDQGR�ܵ ൌ ሼݒଵǡ ڮ ǡ ሽݒ HV�XQ�FRQMXQWR�ILQLWR�GH�YHFWRUHV��GHFLPRV�TXH�HO�VXEHVSDFLR

ܹ HV�HO�VXEHVSDFLR�JHQHUDGR�SRUݒ�ଵǡ ڮ ǡ ݒ \�HVFULELPRV�ܹ ൌ ଵǡݒۦ ڮ ǡ ۧǤݒ

3DUD�GHVFULELU�GH�XQD�IRUPD�PDV�H[SOtFLWD�HO�VXEHVSDFLR�JHQHUDGR��QHFHVLWDPRV�OD
VLJXLHQWH�GHILQLFLyQ�

'HILQLFLyQ
6HD�ܸ XQ�ঋ�HVSDFLR�YHFWRULDO�\ݒ� א ܸ XQ�YHFWRU��
6H�GLFH�TXHݒ� HV�FRPELQDFLyQ�OLQHDO GH�ORV�YHFWRUHVݒ�ଵǡ ڮ ǡ ݒ א ܸ VL�H[LVWHQ�HVFDODUHV
ܽଵǡ ڮ ǡ ܽ א ঋ WDOHV�TXH

ݒ ൌ ܽଵݒଵ  ڮ ܽݒ ൌ σ ܽݒ

ୀଵ

(MHPSORV�

7RGR�YHFWRU��ܽଵǡ ڮ ǡ ܽሻ א ঋ HV�FRPELQDFLyQ�OLQHDO�GH�ORV�YHFWRUHV���
ଵݒ ൌ ሺͳǡ Ͳǡڮ ǡ Ͳሻǡ ଶݒ ൌ ሺͲǡ ͳǡ Ͳǡڮ ǡ Ͳሻǡ ǥ ǡ ݒ ൌ ሺͲǡ Ͳǡ ǥ ǡ ͳሻǤ

7RGR�YHFWRU�GH�Թଶ HV�FRPELQDFLyQ�OLQHDO�GHݒ�ଵ ൌ ሺ͵ǡ ͳሻǡ ଶݒ ൌ ሺͳǡ ͵ ሻǤ

%DVHV�\�GLPHQVLyQ
ũƵĞǀĞƐ͕�ϭϴ�ĚĞ�ŵĂƌǌŽ�ĚĞ�ϮϬϮϭ ϭϯ͗Ϯϭ











ז

(MHPSORV�

ܵ ൌ ሼሺܽǡ ܾሻሽ ك Թଶ��

ܵ ൌ ሼሺͳǡ െͳǡͲǡͲሻǡ ሺͲǡͳǡ െͳǡʹሻሽ ك Թସ��





%DVHV

'HILQLFLyQ
6HD�ܸ XQ�ঋ�HVSDFLR�YHFWRULDO�\�ܵ ك ܸ XQ�VXEFRQMXQWR�QR�YDFtR���
6H�GLFH�TXH ܵ HV�OLQHDOPHQWH�GHSHQGLHQWH��OG� VL�H[LVWHQ�YHFWRUHVݒ�ଵǡ ڮ ǡ ݒ א ܵ \�
HVFDODUHV�ܽଵǡ ڮ ǡ ܽ א ঋ QR�WRGRV�QXORV�WDOHV�TXH

 ൌ ܽଵݒଵ  ڮ ܽݒ ൌ σ ܽݒ

ୀଵ

(V�GHFLU��HO�YHFWRU� VH�HVFULEH�FRPR�XQD�FRPELQDFLyQ�OLQHDO�QR�WULYLDO�GH�YHFWRUHV�GH�ܵǤ

'HFLPRV�TXH ܵ HV�OLQHDOPHQWH�LQGHSHQGLHQWH��OL� VL QR HV�OLQHDOPHQWH�GHSHQGLHQWH�

(V�GHFLU��VL�H[LVWHQ�YHFWRUHVݒ�ଵǡ ڮ ǡ ݒ א ܵ \�HVFDODUHV�ܽଵǡ ڮ ǡ ܽ א ঋ WDOHV�TXH

 ൌ ܽଵݒଵ  ڮ ܽݒ ൌ ܽݒ



ୀଵ

GHEH�VXFHGHU�QHFHVDULDPHQWH�TXH�ܽଵ ൌ Ͳǡڮ ǡ ܽ ൌ ͲǤ



(MHPSORV�

/RV�YHFWRUHVݒ��ଵ ൌ ሺͳǡ Ͳǡڮ ǡ Ͳሻǡ ଶݒ ൌ ሺͲǡ ͳǡ Ͳǡڮ ǡ Ͳሻǡ ǥ ǡ ݒ ൌ ሺͲǡ Ͳǡ ǥ ǡ ͳሻ VRQ�
OLQHDOPHQWH�LQGHSHQGLHQWHV

��

/RV�YHFWRUHVݒ�ଵ ൌ ሺ͵ǡ ͳሻǡ ଶݒ ൌ ሺͳǡ ͵ ሻ VRQ�OLQHDOPHQWH�LQGHSHQGLHQWHV��SHUR���
ORV�YHFWRUHVݒ��ଵ ൌ ሺ͵ǡ ͳሻǡ ଶݒ ൌ ሺͳǡ ͵ ሻǡ ଷݒ ൌ ሺͲǡ ͳሻ VRQ�OLQHDOPHQWH�GHSHQGLHQWHV�

'RV�YHFWRUHVݒ�ǡݓ א ܸ GH�XQ�ঋ�HVSDFLR�YHFWRULDO�ܸ VRQ�OLQHDOPHQWH�GHSHQGLHQWHV
VL�\�VyOR�VL�H[LVWHߣ� א ঋ WDO�TXHݒߣ� ൌ Ǥݓ

(Q�SDUWLFXODU��QLQJ~Q FRQMXQWR�ܵ TXH�FRQWHQJD�DO� SXHGH�VHU�OLQHDOPHQWH�
LQGHSHQGLHQWH�

��











































7RPHPRV�DKRUD�RWUD�EDVH�GH� ଶ࣪ሺঋሻ �ܤ� ൌ ሺͳǡ ͳ  ܺǡ ͳ  ܺ  ܺଶሻ



2EVHUYDFLyQ

6L�ঋ HV�XQ�FXHUSR�LQILQLWR��H[LVWH�XQD�FDQWLGDG�LQILQLWD GH�EDVHV�GH�XQ�ঋ�HVSDFLR�YHFWRULDO�ͻ

/D�QRFLyQ�GH�FRRUGHQDGDV�QRV�SHUPLWH�WUDEDMDU�FRQ�YHFWRUHV�GH�FRRUGHQDGDV HQ�OXJDU�GH�
YHFWRUHV�DEVWUDFWRV�R�GH�GHVFULSFLyQ�PiV�FRPSOHMD�

ͻ

5HODFLyQ�HQWUH�GRV�EDVHV�GLVWLQWDV

6HD�ܸ XQ�ঋ�HVSDFLR�YHFWRULDO�GH�GLPHQVLyQ�ILQLWD����ܸ ൌ ݊��

6HDQܤ� ൌ ሺݒଵǡ ǥ ǡ ሻݒ Ԣܤ�\ ൌ ሺݓଵǡ ǥ ǡ ሻݓ GRV�EDVHV�RUGHQDGDV�GH�ܸ�

¢&XiO�HV�OD�UHODFLyQ�HQWUH�ODV�EDVHV"











ז

'HILQLFLyQ
(O�FRQMXQWR�GH�PDWULFHV�LQYHUVLEOHV�VH�GHQRWD�

ሺঋሻܮܩ ൌ ሼܣ א ሺঋሻܯ ȁ ܣ ݏ݁ ሽ݈ܾ݁݅ݏݎ݁ݒ݊݅

5HVXOWD�TXHܮܩ�ሺঋሻ HV�XQ�JUXSR�FRQ�OD�RSHUDFLyQ�GDGD�SRU�HO�SURGXFWR�GH�
PDWULFHV�\�FRQ�HOHPHQWR�QHXWUR�GDGR�SRU�OD�LGHQWLGDG��

(V�XQ�HMHPSOR�GH�JUXSR�QR�DEHOLDQR VL�݊  ʹǤ































'HPRVWUDFLyQ�

,GHD�















ז











6HDQ�ܸǡܹǡ ܼ WUHV�ঋ�HVSDFLRV�YHFWRULDOHV�\�

ܶǣ ܸ ՜ ܹǡ ܷǣܹ ՜ ܼǡ

GRV�WUDQVIRUPDFLRQHV�OLQHDOHV��HQWRQFHV�OD�WUDQVIRUPDFLyQ�OLQHDO

ܷܶǣ ܸ ՜ ܼǡ

GDGD�SRU�OD�FRPSRVLFLyQ�ܷܶሺݒሻ ൌ ܷ൫ܶሺݒሻ൯SDUD�WRGRݒ� א ܸ HV�XQD�WUDQVIRUPDFLyQ�OLQHDO����������������

ÈOJHEUD�GH�HQGRPRUILVPRV
ůƵŶĞƐ͕�ϭϮ�ĚĞ�Ăďƌŝů�ĚĞ�ϮϬϮϭ ϭϬ͗ϭϭ







































���ঋൈଵ  ঋ  ঋଵൈ





ז

6HDQ�ܸǡܹ GRV�ঋ�HVSDFLRV�YHFWRULDOHV�GH�GLPHQVLyQ�ILQLWD�\�ܶǣ ܸ ՜ ܹ XQD�WUDQVIRUPDFLyQ�OLQHDO�

6XSRQJDPRV�TXH����ܸ ൌ ݊ \����ܹ ൌ ݉

6HDQܤ� ൌ ሼݒଵǡ ǥ ǡ ሽݒ XQD�EDVH�GH�ܸ Ԣܤ�\ ൌ ሼݓଵǡ ǥ ǡ ሽݓ XQD�EDVH�GH�ܹǤ

0DWUL]�GH�XQD�WUDQVIRUPDFLyQ�OLQHDO





6HDQ�ܸǡܹ GRV�ঋ�HVSDFLRV�YHFWRULDOHV�GH�GLPHQVLyQ�ILQLWD�\�ܶǣ ܸ ՜ ܹ XQD�WUDQVIRUPDFLyQ�OLQHDO�

6XSRQJDPRV�TXH����ܸ ൌ ݊ \����ܹ ൌ ݉

6HDQܤ� ൌ ሼݒଵǡ ǥ ǡ ሽݒ XQD�EDVH�GH�ܸ Ԣܤ�\ ൌ ሼݓଵǡ ǥ ǡ ሽݓ XQD�EDVH�GH�ܹǤ

3RU�XQ�WHRUHPD�TXH�YLPRV�XQD�FODVH�SDVDGD��VDEHPRV�TXH�OD�WUDQVIRUPDFLyQ�OLQHDO�ܶ
TXHGD�GHWHUPLQDGD�SRU�ORV�YDORUHV�TXH�WRPD�HQ�ORV�HOHPHQWRV�GH�OD�EDVHܤ�� ൌ ሼݒଵǡ ǥ ǡ ሽǣݒ

3DUD�FDGDݒ� א ǡ�H[LVWHQ�HVFDODUHV�ܽଵܤ ǡ ǥ ǡ ܽ א ঋ WDOHV�TXH

ܶሺݒሻ�ൌ�ܽଵݓଵ  ݓ�ܽڮ ൌ σ ܽݓ

ୀଵ

$Vt��ORV�HVFDODUHV�ܽଵ ǡ ǥ ǡ ܽ VRQ�ODV�FRRUGHQDGDV�GHO�YHFWRU�ܶሺݒሻ�HQ�OD�EDVHܤ�
ᇱ ൌ ሼݓଵǡ ǥ ǡ ሽǣݓ

ሾܶሺݒሻ ሿᇲൌ�

ܽଵ
ڭ
ܽ୫



(VWR�HV�

ܶሺݒଵሻ�ൌ�ܽଵଵݓଵ  ݓ�ܽଵڮ

ܶሺݒଶሻ�ൌ�ܽଵଶݓଵ  ݓ�ܽଶڮ

ڭ ڭ ڭ
ܶሺݒሻ�ൌ�ܽଵݓଵ  ݓ�ܽڮ

0DWUL]�GH�XQD�WUDQVIRUPDFLyQ�OLQHDO
ũƵĞǀĞƐ͕�ϭϱ�ĚĞ�Ăďƌŝů�ĚĞ�ϮϬϮϭ ϭϯ͗ϬϮ









































































































































































ሾܧ୧୨ሿாൌ

6DEHPRV�TXH� ሺঋሻٔכঋ  ���ሺঋሻ  ঋൈ

9HDPRV�FXiO�HV�OD�LPDJHQ�GH�OD�EDVH�FDQyQLFD��











































$Vtߣ� HV�XQ�DXWRYDORU�GH�ܶ VL�����ሺܶ െ ߣ ��ሻ ് ሼͲሽǡ HV�GHFLU��OD�WUDQVIRUPDFLyQ�OLQHDO�
ܶ െ ߣ �� QR�HV�LQ\HFWLYD

(MHPSOR

��\���VRQ�DXWRYDORUHV�GH��ǣ Թଶ ื Թଶǡ
�ሺݔǡ ሻݕ ൌ ሺ͵ݔ  ǡݕ ݔ  ሻݕ͵

FRQ�DXWRYHFWRUHV�





























ܶǣ Թଶ ื Թଶǡ ܶሺݔǡ ሻݕ ൌ ሺ͵ݔ  ǡݕ ݔ  ሻݕ͵

1RWDU�TXH�GLVWLQWDV�EDVHV�QRV�GDQ�GLVWLQWDV�IRUPDV�GH�HVFULELU�HO�PLVPR�SROLQRPLR�FDUDFWHUtVWLFR

3UHJXQWD��¢(V�FLHUWR�TXH�VL�GRV�PDWULFHV�WLHQHQ�HO�PLVPR�SROLQRPLR�FDUDFWHUtVWLFR�HQWRQFHV�
VRQ�PDWULFHV�GH�XQD�PLVPD�WUDQVIRUPDFLyQ�OLQHDO��L�H��VRQ�VHPHMDQWHV"

$KRUD�\D�WHQHPRV�FDUDFWHUL]DGRV�ORV�DXWRYDORUHV�FRPR�UDtFHV�GH�SROLQRPLRV�

6LQ�HPEDUJR��QR�WHUPLQDPRV�GH�GHFLU�FyPR�KDOODUORV��SRUTXH�SDUD�HVWR�WHQHPRV�TXH�
HQFRQWUDU�UDtFHV�GH�SROLQRPLRV�\�HVR�SXHGH�VHU�PX\�GLItFLO�GH�KDOODU�H[DFWDPHQWH����











































































(VWR�GLFH�TXH�ࣤሺܶሻ HV�XQ�LGHDO GH�ঋሾܺሿǤ

0iV�D~Q��YDOH�TXH WRGR�LGHDO�ࣤ GH�ঋሾܺሿ HV�XQ�LGHDO�SULQFLSDO��HVWR�HV��WRGR�SROLQRPLR�GHO�LGHDO�
HV�XQ�P~OWLSOR�GH�XQ�SROLQRPLR�ILMR��TXH�VH�OODPD�JHQHUDGRU��(VWH�SROLQRPLR�HV�HO�SROLQRPLR�PyQLFR�
GH�PHQRU�JUDGR�FRQWHQLGR�HQ�HO�LGHDO�

(Q�HO�FDVR�GHO�LGHDO�ࣤሺܶሻ��HO�JHQHUDGRU�HV�HO�SROLQRPLR�PLQLPDO��்݉ሺܺሻ��

3RU�OR�WDQWR��HO�SROLQLPLR�PLQLPDO�்݉ሺܺሻ GLYLGH�D�WRGR�SROLQRPLR�DQXODGRU�GH�ܶ���

(MHPSOR

&RQVLGHUHPRV�OD�WUDQVIRUPDFLyQ�OLQHDO�GDGD�SRU�

ܶǣ Թଷ ื Թଷ

ܶሺݔǡ ǡݕ ሻݖ ൌ ሺͶݔ  ǡݕʹ ݔʹ  Ͷݕǡ Ͷݔ െ Ͷݕ  ݖሻ

(QWRQFHV்�ሺܺሻ ൌ ሺܺ െ ሻଶሺܺ െ ʹሻǤ
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ଶ ืԹଶܧ��ଶሺݔǡ ሻݕ ൌ ሺͲǡ ሻݕ
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(MHPSORV

ܸ ൌ Թଶǡ െǡۃ െۧ FDQyQLFR�

7RPHPRV ݒ ൌ ሺͳǡͳሻ







݀ሺݒǡ ሻݓ ൌ ݀ሺݓǡ ሻݒ  ǡݒ ݓ א ܸǡ

݀ሺݒǡ ሻݓ  ݀ሺݒǡ ሻݖ  ݀ሺݖǡ ሻݓ  ǡݓǡݒ ݖ א ܸǤͻ

+HPRV�YLVWR�TXH�OD�QRFLyQ�GH�GLVWDQFLD�FRLQFLGH�FRQ�ODV�QRFLRQHV�FRQRFLGDV�HQ�Թଶ \�Թଷ�

1RWDU�TXH�

ԡݒ  ԡଶݓ ൌ ԡݒԡଶ  ԡݓԡଶ  ۧݓǡݒۦ ൌ Ͳ
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(MHPSOR

&RQVLGHUHPRV�ܸ ൌ Թଷ










































































