
(GVRQ 9HUQHN

8P 0RGHOR GH &uHOXODV 'LQADPLFDV $SOLFDGR D

6LVWHPDV *UDQXODUHV

'LVVHUWDzFaDR GH 0HVWUDGR

'LVVHUWDzFaDR DSUHVHQWDGD FRPR UHTXLVLWR SDUFLDO SDUD REWHQzFaDR

GR JUDX GH 0HVWUH SHOR SURJUDPD GH 3uRV *UDXFDzFaDR HP )urVLFD

GR 'HSDUWDPHQWR GH )urVLFD GD 38&�5LR�

2ULHQWDGRU� :HOOHV $QWRQLR 0DUWLQH] 0RUJDGR

5LR GH -DQHLUR

0DUzFR GH ����
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(GVRQ 9HUQHN

8P 0RGHOR GH &uHOXODV 'LQADPLFDV $SOLFDGR D
6LVWHPDV *UDQXODUHV

'LVVHUWDzFaDR DSUHVHQWDGD FRPR UHTXLVLWR SDUFLDO SDUD REWHQzFaDR

GR JUDX GH 0HVWUH SHOR SURJUDPD GH 3uRV�*UDGXDzFaDR HP )ur VLFD

GR 'HSDUWDPHQWR GH )urVLFD GR &HQWUR 7uHFQLFR &LHQWur nFR GD

38&�5LR� $SURYDGD SHOD &RPLVVaDR ([DPLQDGRUD

:HOOHV $QWRQLR 0DUWLQH] 0RUJDGR

2ULHQWDGRU

'HSDUWDPHQWR GH )urVLFD ^ 38&�5LR

0ARQLFD 3HUHLUD %DKLDQD

,QVWLWXWR GH )urVLFD � 8)5-

5RVDQH 5LHLUD )UHLUH

'HSW� GH )urVLFD � 38&�5LR

3URI� 1H\ $XJXVWR 'XPRQW

&RRUGHQDGRU 6HWRULDO GR &HQWUR

7uHFQLFR &LHQWurnFR � 38&�5LR

5LR GH -DQHLUR� �� GH PDUzFR GH ����
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7RGRV RV GLUHLWRV UHVHUYDGRV� u( SURLELGD D

UHSURGXzFaDR WRWDO RX SDUFLDO GR WUDEDOKR VHP

DXWRUL]DzFaDR GD XQLYHUVLGDGH� GR DXWRU H GR

RULHQWDGRU�

(GVRQ 9HUQHN

*UDGXRX�VH HP OLFHQFLDWXUD HP IurVLFD QD 8)55-

�8QLYHUVLGDGH )HGHUDO 5XUDO GR 5LR GH -DQHLUR�

HP �����

)LFKD &DWDORJUuDnFD

9HUQHN� (GVRQ

8P PRGHOR GH FuHOXODV GLQADPLFDV DSOLFDGR D VLVWHPDV
JUDQXODUHV � (GVRQ 9HUQHN� RULHQWDGRU� :HOOHV $QWRQLR
0DUWLQH] 0RUJDGR� ^ 5LR GH -DQHLUR� 38&� 'HSDUWDPHQWR
GH )urVLFD� �����

>��@� �� I�� LO� � �� FP

'LVVHUWDzFaDR �PHVWUDGR� 3RQWLIurFLD 8QLYHUVLGDGH
&DWuROLFD GR 5LR GH -DQHLUR� 'HSDUWDPHQWR GH )urVLFD�

,QFOXL UHIHUAHQFLDV ELEOLRJUuDnFDV�

�� )urVLFD � 7HVHV� �� 6LVWHPDV JUDQXODUHV� ��
+LGURGLQADPLFD� �� ,QHODVWLFLGDGH� �� 9uRUWLFH� ��
$JORPHUDGRV� ,� 0RUJDGR� :HOOHV $QWRQLR 0DUWLQH]�
,,� 3RQWLIurFLD 8QLYHUVLGDGH &DWuROLFD GR 5LR GH -DQHLUR�
'HSDUWDPHQWR GH )ur VLFD� ,,,� 7urWXOR�

&''� ���
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3DUD PHXV SDLV� -RYHQWLQR 9HUQHN H (O]D

/RXUGHV 9HUQHN�
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$JUDGHFLPHQWRV

$ 'HXV� GRQR GH WRGR R FRQKHFLPHQWR�

$R PHX RULHQWDGRU� SURI� :HOOHV� SHOD SDFLAHQFLD H SHOD DPL]DGH�

$R SHVVRDO WuHFQLFR DGPLQLVWUDWLYR SHOR VXSRUWH QHFHVVuDULR� VREUHWXGR tD

VHFUHWuDULD 0uDUFLD SHOR DSRLR LQGLVSHQVuDYHO QD HGLzFaDR GHVWH WUDEDOKR�

$RV PHXV FROHJDV GH VDOD -DLPH� /RXULYDO� 0DUFHOR� /XurV� $QGUuH� 6DUDur H

$QLYDOGR� )LOLSR H $GULDQR TXH PXLWR FRQWULEXurUDP SDUD R ERP DQGDPHQWR

GRV WUDEDOKRV�

$ WRGRV R GHPDLV FROHJDV TXH GLUHWD RX LQGLUHWDPHQWH FRQWULEXurUDP SDUD

R GHVHQYROYLPHQWR GHVWH WUDEDOKR�

t$ IDPurOLD 'LDV /LPD SHOR DSRLR�

t$ &ULVWLQD SHODV FRUUHzFaRHV H VXJHVWaRHV�

t$ &$3(6 H tD HVWD XQLYHUVLGDGH SHOR DSRLR nQDQFHLUR DWUDYuHV GDV EROVDV

FRQFHGLGDV�
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5HVXPR

9HUQHN� (GVRQ� 0RUJDGR� :HOOHV $QWARQLR 0DUWLQH]� 5LR GH -DQHLUR�
����� ��S� 'LVVHUWDzFaDR GH 0HVWUDGR � 'HSDUWDPHQWR GH )urVLFD�
3RQWLIurFLD 8QLYHUVLGDGH &DWuROLFD GR 5LR GH -DQHLUR�

1HVWH WUDEDOKR HVWXGDPRV R FRPSRUWDPHQWR GLQADPLFR GH XP JuDV

JUDQXODU D EDL[D GHQVLGDGH GR SRQWR GH YLVWD KLGURGLQADPLFR� )D]HPRV

WDPEuHP XPD DQuDOLVH GH LQVWDELOLGDGH OLQHDU GDV HTXDzFaRHV GH 1DYLHU�6WRFNHV

SDUD WDLV VLVWHPDV� )LQDOPHQWH� FRQVWUXurPRV XP PRGHOR GH VLVWHPD GH

FuHOXODV GLQADPLFDV SDUD VLPXODU FRPSXWDFLRQDOPHQWH HVVHV VLVWHPDV H R

DSOLFDPRV D XP JuDV JUDQXODU� D nP GH HQWHQGHU XP SRXFR PDLV VREUH VHXV

FRPSRUWDPHQWRV GLQADPLFRV� VRE GLYHUVDV FRQGLzFaRHV GH FRQWRUQR H[WHUQRV�

3DODYUDV�FKDYH

6LVWHPDV *UDQXODUHV� +LGURGLQADPLFD� ,QHODVWLFLGDGH� 9uRUWLFH�

$JORPHUDGRV�
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$EVWUDFW

9HUQHN� (�� 0RUJDGR� 0� $� 0� 5LR GH -DQHLUR� ����� ��S� 'LVVHUWDzFaDR
GH 0HVWUDGR � 'HSDUWDPHQWR GH )urVLFD� 3RQWLIurFLD 8QLYHUVLGDGH
&DWuROLFD GR 5LR GH -DQHLUR�

,Q WKLV ZRUN ZH VWXG\ WKH G\QDPLF EHKDYLRU RI D JUDQXODU JDV DW ORZ

GHQVLW\ IURP WKH K\GURG\QDPLF SRLQW RI YLHZ� :H DOVR SHUIRUP D OLQHDU

LQVWDELOLW\ DQDO\VLV RI WKH 1DYLHU�6WRFNHV IRU VXFK V\VWHPV� )LQDOO\� ZH

FRQVWUXFW D FHOO G\QDPLF V\VWHPV PRGHO WR VLPXODWH FRPSXWDWLRQDOO\ WKHVH

V\VWHPV DQG DSSO\ LW IRU D JUDQXODU JDV LQ RUGHU WR XQGHUVWDQG D OLWWOH PRUH

DERXW LWV G\QDPLF EHKDYLRU� XQGHU VHYHUDO ERXQGDU\ FRQGLWLRQV�

.H\ZRUGV

*UDQXODU 6\VWHPV� +\GURG\QDPLFV� ,QHODVWLFLW\� 9RUWH[� &OXVWHUV�
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6XPuDULR

� ,QWURGXzFaDR ��

��� 2V 6LVWHPDV *UDQXODUHV �6*� ��

��� 2EMHWLYR ��

��� )XWXUDV $SOLFDzFaRHV ��

� 'D 'HVFULzFaDR 0LFURVFuRSLFD GH 6* tD +LGURGLQADPLFD ��

��� 2 3UREOHPD 0HFADQLFR (VWDWurVWLFR ��

��� $ GLQADPLFD GDV &ROLVaRHV ��

��� )RUPXODzFaDR &DQARQLFD ��

��� +LGURGLQADPLFD ��

��� 0RGHOR 6LPSOHV GH *uDV *UDQXODU ��

����� 6ROXzFaDR $QDOurWLFD ��

����� 5HVXOWDGRV 1XPuHULFRV ��

��� $QuDOLVH GH ,QVWDELOLGDGHV ��

� 2 0RGHOR &'6 ��

��� 'HVFULzFaDR ��

��� 9DQWDJHQV GR 0RGHOR ��

��� 5HODzFaRHV HQWUH YDORUHV FRPSXWDFLRQDLV H YDORUHV IurVLFRV UHDLV ��

����� (VFDODV )urVLFDV ��

��� $V (TXDzFaRHV GR &'6 ��

����� /LPLWH FRQWurQXR ��

� 5HVXOWDGRV 1XPuHULFRV H GLVFXVVaRHV ��

��� *UaDRV 'HQWUR GH 8PD &DL[D TXDGUDGD ��'� ��

����� *uDV ,QnQLWR ��

����� 'LVFXVVaRHV ��

��� )OX[R GH *UaDRV $WUDYuHV GH XP 7XER 5HWDQJXODU �' ��

� &RQFOXVaRHV ��

$ $SAHQGLFHV ��

$�� 'LVFUHWL]DzFaDR GR ODSODFLDQR SDUD R &'6 ��

$�� &uRGLJR GR 3URJUDPD HP )RUWUDQ ��
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5HIHUAHQFLDV ��
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/LVWD GH )LJXUDV

��� 6LVWHPD FRQWHQGR JUaDRV GH PRVWDUGD �3K\V� 7RGD\�� ��

��� D� 6HSDUDzFaDR GH LPSXUH]DV GRV JUaDRV GH IHLMaDR� REVHUYH RV JUDYHWRV VREUH

R IHLMaDR� E� 6HSDUDzFaDR GH JUaDRV GH PLOKR GRV JUaDRV GH IHLMaDR� ��

��� 'LVWULEXLzFaDR GH YHORFLGDGHV� $ OLQKD FRQWurQXD uH D FXUYD JDXVVLDQD H D

WUDFHMDGD uH XPD H[SRQHQFLDO HVWLFDGD GR WLSR $HbDYm
[ � FRP m  �� ���

�+DQV -� +HUUPDQQ� 6� /XGLQJ DQG 5� &DnHUR� 3K\VLFD $ ��� ������

�������� ��

��� 5HSUHVHQWDzFaDR HVTXHPuDWLFD GH XPD FROLVaDR HQWUH GRLV JUaDRV� ��

��� 5HSUHVHQWDzFaDR HVTXHPuDWLFD GH GRLV JUaDRV QR LQVWDQWH GD FROLVaDR� ��

��� *uDV JUDQXODU VHSDUDGR HP GXDV SDUWHV SRU XP SLVWaDR PDVVLYR PuRYHO� ��

��� &RPSRUWDPHQWR WurSLFR VHP DJORPHUDzFaDR� �o  �� �� n  �� ��� �D�

7��W�� �E� 7��W�� �F� /b [�W�� ��

��� &RPSRUWDPHQWR WurSLFR FRP DJORPHUDzFaDR� �o  �� �� n  �� ��� �D�

7��W�� �E� 7��W�� �F� /b [�W�� ��

��� (YROXzFaDR WHPSRUDO GDV oXWXDzFaRHV REWLGDV SRU LQWHJUDzF DR QXPuHULFD� 2V

JUuDnFRV |N� tN� H RV ZNSDUDO H ZNSHUS HVWaDR DVVRFLDGRV tDV oXWXDzFaRHV QD

GHQVLGDGH� WHPSHUDWXUD JUDQXODU H YHORFLGDGH� UHVFSHFWLYDPHQWH� ��

��� 5HSUHVHQWDzFaDR HVTXHPuDWLFD GH XP &'6� 2V UHWLFXODGRV UHSUHVHQWDP R

FRQMXQWRV GH FuHOXODV H RV �V UHSUHVHQWDP R FRQMXQWR GH SDUADPHWURV TXH

GHVFUHYHUaDR D GLQADPLFD GR VLVWHPD ��

��� 5HSUHVHQWDzFaDR HVTXHPuDWLFD GD GLYLVaDR GH XPD EDUUD HP 1 FuHOXODV

XQLWuDULDV� $V FuHOXODV Ib�� ��1 � �� 1 � �J VaDR DV FuHOXODV DGLFLRQDLV

TXH IDFLOLWDUaDR D LPSOHPHQWDzFaDR GDV FRQGLzFaRHV GH FRQWRUQR� ��

��� (VWDGR GR VLVWHPD HP WHUPRV GD HYROXzFaDR WHPSRUDO GD WHPSHUDWXUD

JUDQXODU� ��

��� 'HSHQGAHQFLD GD WHPSHUDWXUD JUDQXODU PuHGLD FRP R WHPSR� $ IXQzFaDR I

�HP YHUPHOKR� PRVWUD R FRPSRUWDPHQWR DVVLQWuRWLFR GD OHL GH +Dm� ��

��� 'LVWULEXLzFaDR GH GHQVLGDGH H &DPSR GH YHORFLGDGH HVFDODGR

���Xe 
T
7 e

�
�W��� 1D nJ� �D� H �E� WHPRV D GLVWULEXLzFaDR GH GHQVLGDGH

H R FDPSR GH YHORFLGDGH UHVSHFWLYDPHQWH� QR LQVWDQWH GR GHVOLJDPHQWR

GD LQMHzFaDR GH HQHUJLD� $V GHPDLV nJ� PRVWUDP D HYROXzFaDR GRV YuRUWLFHV�

$V VHWDV UHSUHVHQWDP D YHORFLGDGH GH oX[R GH XPD FuHOXOD� $V YHORFLGDGHV

VaDR PXLWR EDL[DV� SRU LVVR RV YuRUWLFHV DSDUHFHP SDUDGRV� ��
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��� 0DSD GH GLVWULEXLzFaDR GH GHQVLGDGH �D� H WHPSHUDWXUD JUDQXODU �E�� 2V

YDORUHV SORWDGRV VaDR HVFDODGRV FRPR� Qe Qe
�
SDUD D GHQVLGDGH H 7 e

J  7
e

�

SDUD D WHPSHUDWXUD JUDQXODU� ��

��� )OX[R GH XP JuDV JUDQXODU DWUDYuHV GH XP WXER UHWDQJXODU �'� FRP XPD

EDUUHLUD TXDGUDGD GH DOWXUD ��O� DSUR[LPDGDPHQWH� D� YHORFLGDGH� E�

GHQVLGDGH H F� WHPSHUDWXUD JUDQXODU� ��

��� )OX[R GH XP JuDV JUDQXODU DWUDYuHV GH XP WXER UHWDQJXODU �'� FRP XPD

EDUUHLUD WLSR FXQKD GH DOWXUD ���O� DSUR[LPDGDPHQWH� D� FRPSRQHQWH

SHUSHQGLFXODU GD YHORFLGDGH� E� GHQVLGDGH� ��
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