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QSPMVOHBNFOUP� EFMMB� MJOFB� CBTJMBSF� EJ� 5IJÏCBVU�
8BDLFOIFJN�7SPVTPT�� ,JOLJOH� EFM� USPODP� DFSFCSBMF
DPNF�PTTFSWBUP�JO�DBTJ�TJHOJGJDBUJWJ�EJ�1MBUJCBTJB�	'JHVSB��
�

"CCBTTBNFOUP� EFMMF� UPOTJMMF� DFSFCFMMBSJ� 	"5$
�� EFGJOJUP�
DPNF� RVBMVORVF� BCCBTTBNFOUP� EJ� VOB� P� FOUSBNCF� MF�
UPOTJMMF�DFSFCFMMBSJ�BM�EJ�TPUUP�EFM�QJBOP�EFM� GPSP�PDDJQJUBMF�
SBQQSFTFOUBUP� EBMMB� MJOFB� EJ� .D3BF�� *OPMUSF� JOWFDF� EJ�
NJTVSBSF� MB� MVOHIF[[B� EJ� UBMF� BCCBTTBNFOUP� JO�NJMMJNFUSJ�
DPNF� BCJUVBMF� MP� WBMVUJBNP� JO� SFMB[JPOF� BMMF� TUSVUUVSF�
PDDJQJUP�WFSUFCSBMJ� SBHHJVOUF� EBM� QVOUP� QJá� CBTTP� EFMMB�
UPOTJMMB� QJá� EJTDFTB� DPNF� JM� GPSP� PDDJQJUBMF� M�BSDP�
QPTUFSJPSF� EFMM�BUMBOUF� 	$�
� F� M�BQPGJTJ� TQJOPTB�
EFMM�FQJTUSPGFP� 	$�
� 	'JHVSB� �
�� %FGJOJBNP� JOPMUSF� DPNF�
JNQFHOP�EFMMF� UPOTJMMF� DFSFCFMMBSJ� JM� MPSP� DPOUBUUP� DPO�P� MB�
TUSFUUB� WJDJOBO[B� BMMB� MJOFB� EJ� .D3BF� DPOTJEFSBOEPMP�
DPNF�VOB� GPSNB� JODJQJFOUF� EJ� BCCBTTBNFOUP�EFMMF� UPOTJMMF�
DFSFCFMMBSJ� FE� FRVJWBMFOUF� B� RVFMMP� DIF� BMUSJ� BVUPSJ� IBOOP�
EFOPNJOBUP��.BMGPSNB[JPOF�EJ�$IJBSJ�UJQP����

$JTUJ� JOUSBNJEPMMBSF� 	$*.
� EFGJOJUB� DPNF� VOB
DBWJUË� TJSJOHPNJFMJDB� JEJPQBUJDB� EJ� RVBMVORVF�
EJNFOTJPOF� GPSNB� F� MPDBMJ[[B[JPOF� TFNQSF�
TDBSUBOEP� VO�F[JPMPHJB� UVNPSBMF� NBMGPSNBUJWB�
WBTDPMBSF� P� JOGJBNNBUPSJB�NPUJWBUB� EBMM�BTTFO[B� EJ�
VO� BOPNBMP� FOIBODFNFOU� EJ� DPOUSBTUP� DPTÖ� DPNF�
EBMM�BTTFO[B� EJ� VO�F[JPMPHJB� USBVNBUJDB� EPWVUB� BE�
BOUFDFEFOUJ� EFM� QB[JFOUF� F� B� MFTJPOJ� BTTPDJBUF� OFM�
OFVSPJNBHJOH� 	'JHVSB� �
�� $POTJEFSJBNP�JOPMUSF�J�
TFHVFOUJ�UJQJ�EJ�MFTJPOJ�QSF�TJSJOHPNJFMJDIF��B
�
*TDIFNJB�FEFNB�NJEPMMBSF�EFGJOJUB�DPNF�EVF�MJOFF�
QBSBMMFMF�BMM�JOUFSOP�EFM�DBOBMF�NJEPMMBSF�DPO�TFHOBMF�
EJ�JQFSJOUFOTJUË�OFMMF�JNNBHJOJ�TBHJUUBMJ�QPOEFSBUF�JO�
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WJTJCJMF�	TPUUP�GPSNB�EJ�JQFSJOUFOTJUË�GPDBMF
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Figura.�1 1BSBNFUSJ�VUJMJ[[BUJ�QFS�WBMVUBSF�MF�NBMGPSNB[JPOJ�EFMMB�HJVO[JPOF�PDDJQJUP�DFSWJDBMF������"OHPMP�CBTBMF�EJ�8FMDIFS������-JOFB�CBTJMBSF�EJ�
5IJÏCBVU�8BDLFOIFJN�7SPVTPT����o�"OHPMP�EJ�#PPHBBSE����o�-JOFB�EJ�.D3BF�����-JOFB�EJ�$IBNCFSMBJO

Figura� 2 �� $MBTTJGJDB[JPOF�EFMMB�EJNFOTJPOF�EFMMB�EJTDFTB�EFMMF�UPOTJMMF�DFSFCFMMBSJ�FE�FTFNQJ�EJ�PHOJ�HSBEP��"���-JOFB�EJ�.D3BF�	"0
��#���#PSEP�
TVQFSJPSF�EFMM�BUMBOUF�	$�
��$���#PSEP�JOGFSJPSF�EFMM�BUMBOUF�	$�
��-�JOUFSWBMMP�"�#�Ò�TUBUP�EJWJTP�JO�UFS[J��TVQFSJPSF�	HSBEP��
�NFEJP�	HSBEP��
�F�JOGFSJPSF�
	HSBEP��
��4J�QSPTFHVF�DPO�JM�HSBEP���o�5SB� JM�CPSEP�TVQFSJPSF�F� JOGFSJPSF�EJ�$��F� JOGJOF� JM���o�1Já� JO�CBTTP�EFM�CPSEP�JOGFSJPSF�EJ�$���4F� MB�UPOTJMMB�
DFSFCFMMBSF�TJ�USPWB�B�DPJODJEFSF�TVMMB�MÓOFB�"�TJ�DPOTJEFSB�*NQFHOP�EFMMF�5POTJMMF�$FSFCFMMBSJ��-F�GSFDDF�JOEJDBOP�VO�BMUSP�QBSBNFUSP�GSFRVFOUFNFOUF�
BTTPDJBUP�BMM�"5$�M�"VNFOUP�EFMMP�4QB[JP�4VQSBDFSFCFMMBSF�
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UBOUP� TJHOJGJDBUJWB� RVBOUP� RVFMMB� EFMMB� DVSWBUVSB�
DPSPOBMF� DPNF� FWJEFO[B� EJ� VOB� UFOTJPOF� NJEPMMBSF�
BOPNBMB� EBMMB� SFUUJMJOFJ[[B[JPOF� BMM�JOWFSTJPOF� EFMMB�
DVSWBUVSB� TBHHJUBMF� iGJTJPMPHJDBw� JO� RVBMTJBTJ� SFHJPOF�
WFSUFCSBMF��

�� $POP�NJEPMMBSF�CBTTP�	$.#
�EFGJOJUP�DPNF�VOB
QPTJ[JPOF�EFMMB�QVOUB�EFM�DPOP�NJEPMMBSF�BM�EJ�TPUUP�EFM
EJTDP� JOUFSWFSUFCSBMF� %���-�� DMBTTJGJDBUP� TFDPOEP� JM
TFHNFOUP� WFSUFCSBMF� DIF� SBHHJVOHF� 	PHOJ� DPSQP
WFSUFCSBMF�Ò�EJWJTP�JO�UFS[J
�	'JHVSB��
�

4QFTTP�PTTFSWJBNP�BMUSJ�BTQFUUJ�TVHHFTUJWJ�OFMMF�JNNBHJOJ�
EJ� 3.� DPNF� QFS� FTFNQJP� M�BVNFOUP� EFMMP� TQB[JP�
TVQSBDFSFCFMMBSF� 	'JHVSB� �
� JM� NJEPMMP� TQJOBMF� UFTP� 	OFJ�
QJBOJ� TBHHJUBMJ� 'JHVSF� �� F� �
� F� JM� NJEPMMP�
TQJOBMF�MBUFSBMJ[[BUP�	OFJ�QJBOJ�DPSPOBMJ�P�BTTJBMJ�'JHVSB��
�
JM� 'JMVN� UFSNJOBMF� JOUFSOVN� F�P� FYUFSOVN� WJTJCJMF� F�
JOGJOF� MB�SPUPTDPMJPTJ��4FCCFOF�TJBOP�GSFRVFOUJ�UBMJ�BTQFUUJ�
OPO�TPOP�TUBUJ� PHHFUUP� EJ� VO�BOBMJTJ� TUBUJTUJDB� JO� RVFTUP�
HSVQQP� EJ�QB[JFOUJ��
-F� JNNBHJOJ� EJHJUBMJ� JO� GPSNBUP� +1&(� TPOP� TUBUF�

WJTJPOBUF� DPO� JM� QSPHSBNNB� 1SFWJFX� WFSTJPOF� ����
	"QQMF�*OD�� $VQFSUJOP� $"� &&66
� NFOUSF� MB� NBHHJPS�
QBSUF� EJ� FTTF� JO� GPSNBUP� %*$0.� TPOP� TUBUF�
WJTJPOBUF� DPO� JM� QSPHSBNNB� 0TJSJ9� WFSTJPOF� ������
	1JYNFP�4"3-�#FSOFY�4XJU[FSMBOE
�

1FS� M�BOBMJTJ� EFJ� EBUJ� EVSBOUF� MB� WJTJUB� EJ� PHOJ� QB[JFOUF�
TPOP�TUBUJ�SFHJTUSBUJ�J�EBUJ�HFOFSBMJ�J�TJOUPNJ�J�TFHOJ�DMJOJDJ�F�
MF�DBSBUUFSJTUJDIF�E�JNNBHJOF�JO�VOB�UBWPMB�EJ�VOB�CBTF�EBUJ�
EJHJUBMF� 	'JMF.BLFS� 1SP� "EWBODFE� ����W�� 'JMF.BLFS� *OD��
4BOUB�$MBSB�$"�&&66
�EBMMB�RVBMF�TPOP�TUBUJ�FTUSBUUJ�B�VO�
GPHMJP� EJ� DBMDPMP� .JDSPTPGU� &YDFM� ����� QFS� .BD� WFSTJPOF�
������� 	.JDSPTPGU� $PSQPSBUJPO� 3FENPOE� 8"� &&66
� F�
TVDDFTTJWBNFOUF� B� VOB� CBTF� EBUJ� 4144� 	WFSTJPOF� ��� *#.�
$PSQPSBUJPO�"SNPOL�/:�&&66
�
� � � µ� TUBUB� FTFHVJUB� VO�BOBMJTJ� EFTDSJUUJWB� JOJ[JBMF� EFJ� EBUJ�
HFOFSBMJ� 	TFTTP� FUË� UJQP� F� EVSBUB� EFM� DPSTP� DMJOJDP
�
EJWJEFOEP� MF� WBSJBCJMJ� JO� USF� QSJODJQBMJ� DBUFHPSJF�� TJOUPNJ�
DMJOJDJ� TFHOJ� DMJOJDJ� F� DBSBUUFSJTUJDIF� E�JNNBHJOF�� -F�
WBSJBCJMJ� PCJFUUJWP� EFMMB� SJDFSDB� TPOP� TUBUF� BOBMJ[[BUF�
DFSDBOEP� BTTPDJB[JPOJ� USB� MF� USF� DBUFHPSJF� NFO[JPOBUF�
UFOFOEP� JO� DPOTJEFSB[JPOF� DSJUFSJ� UPQPHSBGJDJ�� 4POP� TUBUJ�
VTBUJ�J�UFTU�EFM�DIJ�RVBESBUP�EJ�1FBSTPO�F�UFTU�EJ�,FOEBMM�QFS�
J� EBUJ� PSEJOBMJ� F� UFTU� EFM� DIJ�RVBESBUP� EJ�.BOUFM�)BFOT[FM�
QFS� J� EBUJ� TUSBUJGJDBUJ� DPOTJEFSBOEP� DPNF� TJHOJGJDBUJWJ� J�
WBMPSJ�EJ�Q������*OGJOF�TPOP�TUBUF�DSFBUF�WBSJBCJMJ�DPOUJOVF�
SBHHSVQQBOEP�J�TJOUPNJ�F�J�TFHOJ�TFDPOEP�DSJUFSJ�UPQPHSBGJDJ�
	5BWPMB� � �
� F�RVFTUF�WBSJBCJMJ�DPNF�BODIF�J�EJWFSTJ�UJQJ�EJ�
DBSBUUFSJTUJDIF� E�JNNBHJOF� TPOP� TUBUF� BOBMJ[[BUF�
OFMM�JOTJFNF�QSJNB�NFEJBOUF�DPOGSPOUP�EJ�NFEJF��

Figura� 3 �� $MBTTJGJDB[JPOF�EFMM�FTUFOTJPOF�EFMMF�DBWJUË�TJSJOHPNJFMJDIF��(SBEP�����.FOP�EJ�VO�TFHNFOUP�WFSUFCSBMF��(SBEP���o�5SB���F���TFHNFOUJ�
WFSUFCSBMJ��(SBEP���o�5SB���F����TFHNFOUJ�WFSUFCSBMJ��(SBEP���o�1Já�EJ����TFHNFOUJ�WFSUFCSBMJ�

Figura�4 �� *TDIFNJB�FEFNB�NJEPMMBSF�WJTJCJMF�JO�VOB�QPS[JPOF�EFM�NJEPMMP�EPSTBMF�OFM�QJBOP�TBHJUUBMF�	TJOJTUSB�GSFDDJB
�DIF�DPSSJTQPOEF�B�
VO�JNNBHJOF�EJ�FEFNB�DFOUSPNJEPMMBSF�OFM�QJBOP�BTTJBMF�	EFTUSB�GSFDDJB
�
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F� UFTU� U� EJ� 4UVEFOU� QFS� DBNQJPOJ� JOEJQFOEFOUJ� F� QPJ�
NFEJBOUF� DSFB[JPOF�EJ� EJBHSBNNJ�EJ� EJTQFSTJPOF� F� DBMDPMP�
EFM�DPFGGJDJFOUF�EJ�DPSSFMB[JPOF�EJ�1FBSTPO�

3JTVMUBUJ
1BSUF�*�o�"OBMJTJ�EFTDSJUUJWB
%BUJ�HFOFSBMJ
%FJ�����QB[JFOUJ�TFMF[JPOBUJ�����FSBOP�EJ�HFOFSF�GFNNJOJMF�
	���
�DPO�FUË�USB�J���F�J����BOOJ�	FUË�NFEJB������NFEJB������
� EFWJB[JPOF�TUBOEBSE�����
��-�JOUFSWBMMP�EJ�UFNQP�EBMMB
DPNQBSTB�EFJ�QSJNJ�TJOUPNJ�BMMB�EJBHOPTJ�Ò�TUBUP�EJ�QJá�EJ���
BOOJ�JO�����DBTJ�	���
�USB���F����BOOJ�JO����DBTJ�	���
�USB��
F���BOOJ�JO����DBTJ�	���
�F�SBSBNFOUF�QJá�CSFWF�	'JHVSB���
�

Figura�5���%JMBUB[JPOF�EFM�DBOBMF�FQFOEJNBMF�	GSFDDF
��4J�PTTFSWB�DIJBSBNFOUF�BODIF�VO�NJEPMMP�TQJOBMF�UFTP�OFM�QJBOP�TBHJUUBMF�	TJOJTUSB
�

Figura�6 ��$MBTTJGJDB[JPOF�EFMMB�TDPMJPTJ�JEJPQBUJDB����o�MJFWF������NPEFSBUB����o�TFWFSB.

2VBESP�DMJOJDP�OFVSPMPHJDP
*� TJOUPNJ� DPOTUBUBUJ� JO� QJá� EFM� ���� EFJ� QB[JFOUJ�
BOBMJ[[BUJ� � F� J� TFHOJ� SJMFWBUJ� BUUSBWFSTP� M�FTBNF�
OFVSPMPHJDP�TQFDJGJDP�TPOP�QSFTFOUBUJ�OFMMF�5BWPMF����F�
��
� �7BMF� MB�QFOB�NFO[JPOBSF�DIF�OFM� DPSTP�EFMMB� SJDFSDB�
BCCJBNP� PTTFSWBUP� DPO� VOB� DFSUB� GSFRVFO[B� BMUSJ�
TJOUPNJ� DIF� OPO� FTTFOEP� QSFWJTUJ� OFMM�FMFODP� JOJ[JBMF�
OPO�TPOP�TUBUJ�WBMVUBUJ�OFMMB�QSFTFOUF�BOBMJTJ�QFSUBOUP�
EJTQPOJBNP� TPMP� EFM� SFTPDPOUP� HMPCBMF� EJ� PHOVOP��
GPUPGPCJB� JO� ���� DBTJ� 	���
� TPOPGPCJB� JO� ���� DBTJ�
	���
� NPWJNFOUJ� JOWPMPOUBSJ� P� GBTDJDPMB[JPOJ� JO� WBSJ�
TFHNFOUJ� DPSQPSFJ� JO� ��� DBTJ� 	���
� F� TFOTB[JPOF� EJ�
TDPTTF�FMFUUSJDIF�JO�EJWFSTF�SFHJPOJ�JO����DBTJ�	���
��
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BSSJWBOP�QSPQSJP�EBWBOUJ�BMM�BSDP�QPTUFSJPSF�EFMM�BUMBOUF�
	(SBEP���OFMMB�GJHVSB��
�	���DBTJ����
�	'JHVSB���
�
� -F� DJTUJ� JOUSBNJEPMMBSJ� 	4JSJOHPNJFMJB� JEJPQBUJDB
� TPOP�
TUBUF�SJMFWBUF�JO�����DBTJ�	���
�NFOUSF�����DBTJ�	���
�TPOP�
TUBUJ� JOUFSQSFUBUJ�DPNF�JTDIFNJB�FEFNB�NJEPMMBSF�F�BMUSJ���
DBTJ� 	��
� BWFWBOP� TPMP� VOB� EJMBUB[JPOF� EFM� DBOBMF�
FQFOEJNBMF�� -B� MPDBMJ[[B[JPOF� QJá� GSFRVFOUF� Ò� TUBUB� MB�
DFSWJDP�EPSTBMF�DPO����DBTJ� 	���
�F�CJTPHOB�TFHOBMBSF�DIF�
VOB� TJSJOHPNJFMJB� DFSWJDBMF� TFO[B� P� DPO� MB� WBSJBCJMF� EJ�
FTUFOTJPOF�JO�BMUSJ�TFHNFOUJ�WFSUFCSBMJ�FSB�QSFTFOUF� JO�����
DBTJ� 	���
��1FS�RVBOUP� SJHVBSEB� M�FTUFOTJPOF� MPOHJUVEJOBMF�
EFMMB� DBWJUË� TJSJOHPNJFMJDB� GSFRVFOUFNFOUF� TVQFSBWB� J� ���
TFHNFOUJ�WFSUFCSBMJ�	���DBTJ�PWWFSP�JM����
��	'JHVSB���

� -B� EFWJB[JPOF� EFMMB� DPMPOOB� WFSUFCSBMF� 	4DPMJPTJ�
JEJPQBUJDB
� TJ�PTTFSWBWB� JO�����DBTJ� 	���
� SJTVMUBOEP� MJFWF�
	GJOP�B�����EJ�$PCC
�OFMMB�NBHHJPS�QBSUF�EFJ�DBTJ�	�������
�
	'JHVSB���
�
� � -B� QPTJ[JPOF� EFMMB� QVOUB� EFM� DPOP� NJEPMMBSF� SJTQFUUP� BJ�
MJWFMMJ� WFSUFCSBMJ� Ò� SJTVMUBUB� WBSJBSF�NPMUP� MB� QJá� GSFRVFOUF�
BMM�BMUF[[B� EFM� EJTDP�-�-�� SJMFWBUB� JO� ��� DBTJ� 	���
� 	'JHVSB��
��
�
� � *O� RVBOUP� B� NBMGPSNB[JPOJ� EFMMB� HJVO[JPOF� PDDJQJUP�
DFSWJDBMF� JO� RVFTUB� TFSJF� BCCJBNP� USPWBUP� ��� DBTJ� 	��
�EJ�
*OWFSTJPOF�EFM�QSPDFTTP�EFMM�PEPOUPJEF�	*10
����DBTJ�	��
�
EJ� *OWBHJOB[JPOF� CBTJMBSF� 	*#
� ��� DBTJ� 	��
� EJ� 1MBUJCBTJB�
	15#
� F� �� DBTJ� 	��
� EFJ� ,JOLJOH� EFM� USPODP� DFSFCSBMF�
	,5$
��
� � *OGJOF�VO�UPUBMF�EJ�����DBTJ�	���
�TPOP�TUBUJ�DMBTTJGJDBUJ�
DPNF�QPMJEJTDPQBUJF�

1BSUF�**�o�"OBMJTJT�CJWBSJBOUF
4POP�TUBUF�USPWBUF�MF�TFHVFOUJ�BTTPDJB[JPOJ��TUBUJTUJDBNFOUF�
TJHOJGJDBUJWF�	Q����
�

A. 4&(/*�$-*/*$*�"440$*"5*�"�4*/50.*

B. 4&(/*�$-*/*$*�"440$*"5*�"�4*/50.*
.*%0--"3*:

"M�DPOUSBSJP�BMUSJ�TJOUPNJ�BODIF�TF�JODMVTJ�OFMMB�SJDFSDB�GJO�
EBMM�JOJ[JP�TPOP�TUBUJ�PTTFSWBUJ�USPQQP�SBSBNFOUF�QFS�FTTFSF�
VTBUJ�OFMM�BOBMJTJ�QFSUBOUP�TPOP�TUBUJ�FTDMVTJ�JO�RVBOUP�OPO�
TVGGJDJFOUFNFOUF�TQFDJGJDJ�QFS�RVFTUP�RVBESP�DMJOJDP��
QFSEJUB�EJ�DPOPTDFO[B�JO����DBTJ�	��
�EJTGPOJB�JO����	��
�
JQFSTPOOJB�JO����	��
�EPMPSF�BEEPNJOBMF�JO����	��
�
EJTFTUFTJF�JO����	��
�USFNPSF�JO����	��
�F�BUSPGJB�EJ�EJWFSTJ�
TFHNFOUJ�DPSQPSFJ�JO����	��
��µ�JOPMUSF�EB�OPUBSF�DIF�TPMP�
���EFJ�OPTUSJ�QB[JFOUJ�	��
�BCCJBOP�SJGFSJUP�BQOFF�OPUUVSOF��
3JTQFUUP�BM�UJQP�EJ�EFDPSTP�DMJOJDP�OFMMB�NBHHJPS�QBSUF�EFJ�
DBTJ�Ò�TUBUP�QSPHSFTTJWP�	����QB[JFOUJ�PWWFSP�JM����
�
TFHVJUP�EB�DSPOJDP�	����SBQQSFTFOUBOEP�VO����
�HMJ�BMUSJ�
UJQJ�TPOP�NPMUP�NFOP�GSFRVFOUJ�

$BSBUUFSJTUDIF�EhJNNBHJOF
-�"CCBTTBNFOUP� EFMMF� 5POTJMMF� $FSFCFMMBSJ� 	4JOESPNF� EJ�
"SOPME�$IJBSJ� *
� FSB� QSFTFOUF� JO� ���� DBTJ� 	���
� NFOUSF�
BMUSJ� ��� DBTJ� 	���
� TPOP� TUBUJ� JOUFSQSFUBUJ� DPNF� *NQFHOP�
EFMMF�5POTJMMF�$FSFCFMMBSJ��"CCJBNP�USPWBUP�UVUUJ� J�HSBEJ�EJ�
EJTDFTB� JO� QSPQPS[JPOJ� BCCBTUBO[B� FRVJMJCSBUF�� /FMMB�
WBSJBOUF�QJá�GSFRVFOUF�MF�UPOTJMMF�

'JHVSB� ��� -JWFMMJ� VTBUJ� QFS� MB� DMBTTJGJDB[JPOF� EFMM�BMUF[[B� EFMMB�
QPTJ[JPOF�EFM�DPOP�NJEPMMBSF�SJTQFUUP�BJ�TFHNFOUJ�WFSUFCSBMJ������'JOP�
BM� EJTDP� � JOUFSWFSUFCSBMF� %��-��� �� �� /FM� UFS[P� TVQFSJPSF� EFM� DPSQP�
WFSUFCSBMF�EJ� -��� �� o�/FM� UFS[P�NFEJP�EFM� DPSQP�EJ� -��� �� o�/FM� UFS[P�
JOGFSJPSF�EJ�-�������/FM�EJTDP�-�-�������/FM�UFS[P�TVQFSJPSF�EFM�DPSQP�EJ�
-��� ��o�/FM� UFS[P�NFEJP�EFM� DPSQP�EJ� � -��� ��o�/FM� UFS[P� JOGFSJPSF�EFM�
DPSQP�EJ�-�����o�"M�EJ�TPUUP�EFM�DPSQP�EJ�-��

$3"/*$*�0�(&/&3"-*�

%FWJB[JPOF�EFMM�VHPMB�F�P�MJOHVB�DPO��$FGBMFB�
	Q�����
�F�/BVTFB�F�/BVTFB�F�P�7PNJUP�	Q�����
�
/JTUBHNVT�TQPOUBOFP�DPO��"MUFSB[JPOJ�EFMM�FRVJMJCSJP�
	Q������,FOEBMM
�"DVGFOJ�	Q�����
�F�
%FUFSJPSBNFOUP�DPHOJUJWP�	Q������,FOEBMM
�
5FTU�EJ�3PNCFSH�QPTJUJWP�DPO��"MUFSB[JPOJ�
EFMM�FRVJMJCSJP�	Q�����
�
'PS[B�EJ�QSFOTJPOF�NBOVBMF�SJEPUUB�DPO��
%FUFSJPSBNFOUP�DPHOJUJWP�	Q������,FOEBMM
�
"MUFSB[JPOJ�EFMMB�TFOTJCJMJUË�UFSNJDB�DPO��"MUFSB[JPOJ�
EFMM�VNPSF�	Q�����
�

Trad
uz

ion
e



4–11

7–15

4–8

11–21

2–4

10–25

Royo-Salvador et al. BMC Neurology          (2020) 20:175 1BHJOB���EJ���

"MUFSB[JPOJ�EFMMB�TFOTJCJMJUË�UFSNJDB�DPO��%PMPSF�
DFSWJDBMF�	Q�����
�%PMPSF�OFHMJ�BSUJ�TVQFSJPSJ�
	Q�����
�*OUPSQJEJNFOUP�EFHMJ�BSUJ�TVQFSJPSJ�	Q�����
�
"TUFOJB�OFHMJ�BSUJ�TVQFSJPSJ�	Q�����
�%PMPSF�OFHMJ�BSUJ�
JOGFSJPSJ�	Q������,FOEBMM
�F�"MUFSB[JPOF�EFMMB�
QFSDF[JPOF�EFMMB�UFNQFSBUVSB�	Q�����
��

"MUFSB[JPOJ�EFMMB�TFOTJCJMJUË�UBUUJMF�DPO��%PMPSF�DFSWJDBMF�
	Q������,FOEBMM
�%PMPSF�OFHMJ�BSUJ�TVQFSJPSJ�	Q�����
�
*OUPSQJEJNFOUP�EFHMJ�BSUJ�TVQFSJPSJ�	Q�����
�"TUFOJB�
OFHMJ�BSUJ�TVQFSJPSJ�	Q�����
�F�%PMPSF�OFHMJ�BSUJ�JOGFSJPSJ�
	Q�����
�

Figura�8 � 5BHMJ�EJ�3.�DIF�FWJEFO[JBOP�DBSBUUFSJTUJDIF�EFM�.JEPMMP�4QJOBMF�5FTP�	"�$�o�NJEPMMP�DFSWJDBMF��#�o�NJEPMMP�
EPSTBMF
�F�.JEPMMP�4QJOBMF�-BUFSBMJ[[BUP�	%�BM�MJWFMMP�FWJEFO[JBUP�DPO�MJOFF�WFSEJ�JO�$
��

5BWPMB�2 ��$SFB[JPOF�EJ�OVPWF�WBSJBCJMJ�DPOUJOVF�EJ�TDBMB���FTTFOEP�JM�WBMPSF�EJ�PHOVOB�QFS�VO�EBUP�QB[JFOUF�MB�TPNNB�EFJ�
WBMPSJ�JOEJWJEVBMJ�EFMMF�EJWFSTF�WBSJBCJMJ�SBDDPMUF�TFDPOEP�DSJUFSJ�UPQPHSBGJDJ�
/VPWB�WBSJBCJMF
DPOUJOVB

$PNQPOFOUJ Rango�dJ
7alorJ

4JOUPNJ�DSBOJDJ

4JOUPNJ
NJEPMMBSJ

4FHOJ�DSBOJDJ

Signos medulares

4JOUPNJ�HFOFSBMJ����

$FGBMFB���/BVTFB�7PNJUP���"MUFSB[JPOJ�EFMM�FRVJMJCSJP���%JTGBHJB���"MUFSB[JPOJ�WJTJWF���"DVGFOJ���%JQMPQJB

4JOUPNJ�DFSWJDBMJ����

%PMPSF�EPSTBMF���%PMPSF� MPNCP�TBDSBMF���%PMPSF�BSUJ� JOGFSJPSJ���%PMPSF�UPSBDF��� *OUPSQJEJNFOUP�BSUJ� JOGFSJPSJ���
"TUFOJB� BSUJ� JOGFSJPSJ� �� 1BSFTUFTJF� �� "MUFSB[JPOJ� QFSDF[JPOF� UFSNJDB� �� $SBNQJ� �� "MUFSB[JPOJ� TGJOUFSJDIF� ��
"MUFSB[JPOF�EFBNCVMB[JPOF

/JTUBHNVT���%FWJB[JPOF�VHPMB�F�P�MJOHVB

"MUFSB[JPOJ�TFOTJCJMJUË�UFSNJDB���"MUFSB[JPOJ�TFOTJCJMJUË�UBUUJMF���3JGMFTTJ�0TUFP�UFOEJOFJ�BSUJ�TVQFSJPSJ���3JGMFTTJ�
0TUFP�UFOEJOFJ�BSUJ�JOGFSJPSJ��3JGMFTTJ�DVUBOFP�BEEPNJOBMJ���3FGMFTTJ�DVUBOFP�QMBOUBSJ���.BOPWSB�-BTÒHVF���
.BOPWSB�.JOHB[[JOJ���5FTU�3PNCFSH���'PS[B�QSFOTJPOF�NBOJ

%FUFSJPSBNFOUP�DPHOJUJWP���"MUFSB[JPOJ�EFMM�VNPSF���*OTPOOJB���4UBODIF[[B�HMPCBMF

%PMPSF�DFSWJDBMF���%PMPSF�BSUJ�TVQFSJPSJ���*OUPSQJEJNFOUP�BSUJ�TVQFSJPSJ���"TUFOJB�BSUJ�TVQFSJPSJ
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"MUFSB[JPOJ�EFJ�SJGMFTTJ�PTUFP�UFOEJOFJ�OFHMJ�BSUJ�TVQFSJPSJ�
DPO��"TUFOJB�OFHMJ�BSUJ�TVQFSJPSJ�	Q�����
�F�BMUFSB[JPOJ�
TGJOUFSJDIF�	Q������,FOEBMM
�
3JEV[JPOF�EFMMB�GPS[B�EJ�QSFOTJPOF�NBOVBMF�DPO��"TUFOJB�
OFHMJ�BSUJ�TVQFSJPSJ�	Q�����
�
"MUFSB[JPOJ�EFJ�SJGMFTTJ�PTUFP�UFOEJOFJ�OFHMJ�BSUJ�JOGFSJPSJ�
DPO��"TUFOJB�OFHMJ�BSUJ�JOGFSJPSJ�	Q�����
�F�BMUFSB[JPOJ�
EFMMB�EFBNCVMB[JPOF�	Q������,FOEBMM
�
1SPWB�EJ�.JOHB[[JOJ�QPTJUJWB�DPO��"TUFOJB�OFHMJ�BSUJ�
JOGFSJPSJ�	Q�����
�

$� 3"110350�53"�7"3*"#*-*�$-*/*$)&
	4*/50.*�&�4&(/*
�&�$"3"55&3*45*$)&
%�*.."(*/&�

*OPMUSF� EB� BOBMJTJ� TUSBUJGJDBUB� EJ� .BOUFM�)BFOT[FM�
TJ� FWJODF� DIF� JM� SBQQPSUP� QPTJUJWP� USB� M�"CCBTTBNFOUP�
EFMMF� 5POTJMMF� $FSFCFMMBSJ� F� JM� DPOP� NJEPMMBSF� CBTTP� TJ�
PTTFSWB�TPMP� OFJ� DBTJ� DPO� TDPMJPTJ� NPEFSBUB� P� TFWFSB��
µ� BODIF�E�JOUFSFTTF� DIF� OPOPTUBOUF� BQQBSFOUFNFOUF� OPO�
FTJTUB� VO� SBQQPSUP� USB� M�"CCBTTBNFOUP� EFMMF� UPOTJMMF�
DFSFCFMMBSJ� F� MF�$JTUJ�JOUSBNJEPMMBSJ�JO�UVUUF�MF�

Figura�9�� *OUFSWBMMP�EJ�UFNQP�EBMMB�DPNQBSTB�EFJ�QSJNJ�TJOUPNJ�GJOP�BMMB�WJTJUB�EJBHOPTUJDB�BMM�*$4&#�OFJ�����QB[JFOUJ�TFMF[JPOBUJ�

%��

7BSJBCJMJ� DMJOJDIF� BTTPDJBUF� BMM�"CCBTTBNFOUP� EFMMF�
5POTJMMF� $FSFCFMMBSJ�� DFGBMFB� 	Q�����
� EFWJB[JPOF�
EFMM�VHPMB�F�P�EFMMB�MJOHVB�	Q�����
�F�EJNJOV[JPOF�EFMMB�
GPS[B�EJ�QSFOTJPOF�NBOVBMF�	Q�����
��
7BSJBCJMJ�DMJOJDIF�BTTPDJBUF�B�DJTUJ�JOUSBNJEPMMBSF��OBVTFB�
F�P� WPNJUP� 	Q�����
� BMUFSB[JPOJ� WJTJWF�
	Q�����
�BDVGFOJ� 	Q�����
� EFUFSJPSBNFOUP� DPHOJUJWP�
	Q�����
� JOTPOOJB� 	Q�����
� TUBODIF[[B� � HMPCBMF�
	Q�����
� JOUPSQJEJNFOUP� EFHMJ� BSUJ� TVQFSJPSJ�
	Q�����
� BMUFSB[JPOF� EFMMB� QFSDF[JPOF� EFMMB�
UFNQFSBUVSB� 	Q�����
� BTUFOJB� OFHMJ� BSUJ�
TVQFSJPSJ� 	Q�����
� EFWJB[JPOF� EFMM�VHPMB� F�P�
EFMMB� MJOHVB� 	Q�����
� BMUFSB[JPOF� EFMMB�
TFOTJCJMJUË� UFSNJDB� 	Q�����
� F� BMUFSB[JPOJ� EFJ�
SJGMFTTJ�DVUÈOFP�BEEPNJOBMJ�	Q�����
��

o�

o�

o�

4F�DPOTJEFSJBNP�TPMP�MF�TJSJOHPNJFMJF�DPO�DPNQPOFOUF�
DFSWJDBMF� UVUUF� RVFTUF� WBSJBCJMJ� DPOUJOVBOP� BE� FTTFSF�
BTTPDJBUF� FDDFUUP� M�JOTPOOJB� F� TJ� SJMFWBOP� BTTPDJB[JPOJ�
TJHOJGJDBUJWF� BMUSFTÖ� DPO�� EPMPSF� BHMJ� BSUJ� TVQFSJPSJ�
	Q�����
� JOUPSQJEJNFOUP� EFHMJ� BSUJ� JOGFSJPSJ�
	Q�����
�BMUFSB[JPOJ�EFMMB�TFOTJCJMJUË�UBUUJMF�	Q�����
�
F�BMUFSB[JPOJ�EFJ�SJGMFTTJ�DVUBOFP�QMBOUBSJ�	Q�����
��
7BSJBCJMJ� DMJOJDIF� BTTPDJBUF� BMMB� %FWJB[JPOF� EFMMB�
DPMPOOB�WFSUFCSBMF�	4DPMJPTJ�JEJPQBUJDB
��EPMPSF�EPSTBMF�
	Q�����
� OJTUBHNVT� TQPOUBOFP� 	Q������ ,FOEBMM
�
BMUFSB[JPOJ� EFMMB� TFOTJCJMJUË� UBUUJMF� 	Q�����
�
BMUFSB[JPOJ�EFJ�SJGMFTTJ�BEEPNJOBMJ�	Q������,FOEBMM
�F�
BMUFSB[JPOJ�EFJ�SJGMFTTJ�DVUÈOFP�QMBOUBSJ�	Q�����
��

3"110350�53"�%*7&34&�$"3"55&3*45*$)&��
%�*.."(*/&��

"CCBTTBNFOUP�EFMMF�UPOTJMMF�DFSFCFMMBSJ�DPO��
.BMGPSNB[JPOJ�EFMMB�HJVO[JPOF�PDDJQJUP�DFSWJDBMF�
	Q������,FOEBMM
�4JSJOHPNJFMJB�DPO�DPNQPOFOUF�
DFSWJDBMF�	Q�����
�-JWFMMP�EFM�DPOP�NJEPMMBSF�	Q�����
�F�
%FWJB[JPOF�EFMMB�DPMPOOB�WFSUFCSBMF�	Q������,FOEBMM
��
-JWFMMP�EFM�DPOP�NJEPMMBSF�DPO�%FWJB[JPOF�EFMMB�DPMPOOB�
WFSUFCSBMF�	Q������,FOEBMM
�
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o�
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MPDBMJ[[B[JPOJ� JOWFDF� TÓ� FTJTUF� TF� TJ� BOBMJ[[B� QJá� JO�
EFUUBHMJP�NB�JM�SBQQPSUP�QPTJUJWP�USB�M�"CCBTTBNFOUP�EFMMF�
5POTJMMF� $FSFCFMMBSJ� F� MB� 4JSJOHPNJFMJB� DPO� DPNQPOFOUF�
DFSWJDBMF� Ò� CJMBODJBUP� EB� VO�BTTPDJB[JPOF� OFHBUJWB� EJ�
"CCBTTBNFOUP�EFMMF�5POTJMMF�$FSFCFMMBSJ�DPO�4JSJOHPNJFMJB�
EJ�MPDBMJ[[B[JPOF�EPSTBMF�F�P�MPNCBSF�
*M�DPOGSPOUP�EJ�NFEJF�F�JM�U�UFTU�QFS�DBNQJPOJ�JOEJQFOEFOUJ�
BQQMJDBUP� B� OVPWF� WBSJBCJMJ� DPOUJOVF� GPSNBUF�
SBHHSVQQBOEP�TJOUPNJ�F�TFHOJ�TFDPOEP�DSJUFSJ�

5BWPMB����'SFRVFO[B�EFJ�TJOUPNJ�DMJOJDJ�OFJ�����QB[JFOUJ�
TFMF[JPOBUJ����*OTUBCJMJUË�DBQPHJSJ�WFSUJHJOJ�FDD�����7JTUB�
BOOFCCJBUB�GPTGFOJ�TDPUPNJ�FDD����44FOTB[JPOF�EJ�NBOJ�F�P�
QJFEJ�GSFEEJ�JOUPMMFSBO[B�JOTFOTJCJMJUË�BM�GSFEEP�F�DBMEP����
*ODPOUJOFO[B�SJUFO[JPOF�VSHFO[B�FDD��"�1Já�BWBOUJ�
OFMM�BOBMJTJ�SBHHSVQQBUJ�DPNF�i%FUFSJPSBNFOUP�DPHOJUJWPw��#�
1Já�BWBOUJ�OFMM�BOBMJTJ�SBHHSVQQBUJ�DPNF�i"MUFSB[JPOJ�
EFMM�VNPSFw�

'SFRVFO[B����1FSDFOUVBMF4JOUPNP

$FGBMFB

/BVTFB�F�P�WPNJUP

"MUFSB[JPOJ�EFMM�FRVJMJCSJP��

%JTGBHJB

"MUFSB[JPOJ�WJTJWF�

%JQMPQJB

"DVGFOJ

%JTUVSCJ�EFM�MJOHVBHHJP"�

%FUFSJPSBNFOUP�EFMMB�NFNPSJB"�

"MUFSB[JPOF�EFMM�BUUFO[JPOF"�

5SJTUF[[B#

"OTJB#

/FSWPTJTNP#

*OTPOOJB

4UBODIF[[B�HMPCBMF

%PMPSF�OFHMJ�BSUJ�TVQFSJPSJ�

%PMPSF�OFHMJ�BSUJ�JOGFSJPSJ

%PMPSF�UPSBDJDP

%PMPSF�DFSWJDBMF

%PMPSF�EPSTBMF

%PMPSF�MPNCP�TBDSBMF�

*OUPSQJEJNFOUP�OFHMJ�BSUJ�TVQFSJPSJ�

*OUPSQJEJNFOUP�OFHMJ�BSUJ�JOGFSJPSJ�

1BSFTUFTJF

"MUFSB[JPOJ�QFSDF[JPOF�UFSNJDB��

$SBNQJ

"TUFOJB�EFHMJ�BSUJ�TVQFSJPSJ�

"TUFOJB�EFHMJ�BSUJ�JOGFSJPSJ�

"MUFSB[JPOJ�TGJOUFSJDIF��

"MUFSB[JPOF�EFMMB�EFBNCVMB[JPOF

UPQPHSBGJDJ� 	5BWPMB� �
� FWJEFO[JB� MF� TFHVFOUJ�
BTTPDJB[JPOJ� QPTJUJWF�� 4JOUPNJ� DFSWJDBMJ� o�
4JSJOHPNJFMJB� DPO� DPNQPOFOUF� DFSWJDBMF�� 4JOUPNJ�
DSBOJDJ� o� "CCBTTBNFOUP� EFMMF� 5POTJMMF�
$FSFCFMMBSJ�� 4FHOJ� DSBOJDJ� o� "CCBTTBNFOUP� EFMMF�
5POTJMMF� $FSFCFMMBSJ�� 4FHOJ� NJEPMMBSJ� o�
NBMGPSNB[JPOJ� EFMMB� HJVO[JPOF� PDDJQJUP�DFSWJDBMF�
0DDPSSF� NFO[JPOBSF� DIF� UBOUP� OFMM�JOTJFNF� EFMMF�
4JSJOHPNJFMJF� 	$JTUJ� *OUSBNJEPMMBSJ
� RVBOUP� TF�
DPOTJEFSJBNP� TPMP� RVFMMF� EJ� DPNQPOFOUF� DFSWJDBMF�
SJTVMUBOP�NFOP�TJOUPNJ�HFOFSBMJ�F�DSBOJDJ�DIF�OFJ�QB[JFOUJ�
TFO[B�DJTUJ�JOUSBNJEPMMBSJ�	BTTPDJB[JPOJ�OFHBUJWF
��
*O� RVBOUP� BM� DPFGGJDJFOUF� EJ� DPSSFMB[JPOF� EJ� 1FBSTPO�
BQQMJDBUP�BMMF�TUFTTF�OVPWF�WBSJBCJMJ�DPOUJOVF�TJ�PTTFSWBOP�
CVPOF�DPSSFMB[JPOJ�OFMM�JOTJFNF�EJ�TJOUPNJ�F�TFHOJ�DMJOJDJ�o�
FTTFOEP� MF� NJHMJPSJ� USB� TJOUPNJ� HFOFSBMJ�TJOUPNJ� DSBOJDJ�
	S������ Q�����
� TJOUPNJ� NJEPMMBSJ�TFHOJ� NJEPMMBSJ�
	S������ Q�����
� TJOUPNJ� NJEPMMBSJ�TJOUPNJ� DFSWJDBMJ�
	S������ Q�����
� TJOUPNJ� DSBOJDJ�TJOUPNJ� NJEPMMBSJ�
	S������ Q�����
� F� TJOUPNJ� HFOFSBMJ�TJOUPNJ� NJEPMMBSJ�
	S������ Q�����
�� 4J� DPOTUBUBOP� DPSSFMB[JPOJ� QPTJUJWF�
TUBUJTUJDBNFOUF� TJHOJGJDBUJWF� 	Q����
� BODIF� TF�QJá�EFCPMJ�
	S� USB� ���������
� USB� TJOUPNJ� DSBOJDJ� �� "CCBTTBNFOUP�
EFMMF� 5POTJMMF� $FSFCFMMBSJ� 4FHOJ� DSBOJDJ� �� "CCBTTBNFOUP�
EFMMF� 5POTJMMF� $FSFCFMMBSJ� TJOUPNJ� DFSWJDBMJ� F� $JTUJ�
*OUSBNJEPMMBSJ� F� 4FHOJ� NJEPMMBSJ� o� $JTUJ� *OUSBNJEPMMBSJ��
"MMP� TUFTTP� NPEP� DJ� TPOP� EFCPMJ� DPSSFMB[JPOJ�
TUBUJTUJDBNFOUF�TJHOJGJDBUJWF�	Q�����S�USB����������
�USB�
J� TJOUPNJ� HFOFSBMJ� F� MB� %FWJB[JPOF� EFMMB� $PMPOOB�
7FSUFCSBMF�TJOUPNJ�HFOFSBMJ���$JTUJ�*OUSBNJEPMMBSJ�TJOUPNJ�
NJEPMMBSJ� �� "CCBTTBNFOUP� EFMMF� 5POTJMMF� $FSFCFMMBSJ� F�
4FHOJ�DSBOJDJ���$JTUJ�JOUSBNJEPMMBSJ��*O�HFOFSBMF�Ò�SJMFWBOUF�
DIF� M�"CCBTTBNFOUP� EFMMF� 5POTJMMF� $FSFCFMMBSJ� BCCJB�
DPSSFMB[JPOJ�QPTJUJWF�DPO�J�TJOUPNJ�F�J�TFHOJ�DSBOJDJ�NFOUSF�
M�BMUSB� QSJODJQBMF� BMUFSB[JPOF� EFMM�JNNBHJOF� MB� $JTUJ�
*OUSBNJEPMMBSF� BCCJB� DPSSFMB[JPOJ� QPTJUJWF� DPO� J� TJOUPNJ�
DFSWJDBMJ�F�J�TFHOJ�NJEPMMBSJ��

%JTDVTTJPOF
4UPSJDBNFOUF� MF� TVEEFUUF�QBUPMPHJF� TPOP�TUBUF�EFGJOJUF� JO�
HFOFSBMF� DPO� VOB� P� EVF� QVCCMJDB[JPOJ� RVBMJ�� 'VDIT� �����
<�> F� -JDIUFOTUFJO� ����� <�>� TVMMB� TÓOESPNF� EFM� NJEPMMP
BODPSBUP�� )PGGNBO� ����� <�>� TVM� NJEPMMP� BODPSBUP
PDDVMUP�� (BSDFBV� ����� <�>� TVMMB� TÓOESPNF� EB� USB[JPOF
NJEPMMBSF��F�MB�TÓOESPNF�EFM�GJMVN�UFSNJOBMF��*O�OFTTVOB�EJ
RVFTUF� Ò� TUBUB� EJNPTUSBUB� MB� DPSSFMB[JPOF� USB� MB
4JSJOHPNJFMJB� JEJPQBUJDB� MB� 4JOESPNF� EJ�"SOPME�$IJBSJ� *
MB� 4DPMJPTJ� JEJPQBUJDB� MB� 1MBUJCBTJB� M�*OWBHJOB[JPOF
CBTJMBSF� M�*OWFSTJPOF� EFM� QSPDFTTP� EFMM�PEPOUPJEF� F� JM
,JOLJOH� EFM� USPODP� DFSFCSBMF� F� VO� DPOGMJUUP� EPWVUP� BMMP
TWJMVQQP�BTJODSPOP�USB�JM�OFVSPBTTF�F�MB�DPMPOOB�WFSUFCSBMF
SJTVMUBOUF� OFMMB� USB[JPOF� EJ� VO� GJMVN� UFSNJOBMF
BQQBSFOUFNFOUF� OPSNBMF� OFHMJ� FTBNJ� EJ� EJBHOPTUJDB� QFS
JNNBHJOJ�
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'JOP� BE� PSB� OFTTVOB�EJ� RVFTUF�NBMBUUJF� Ò� TUBUB�NFTTB� JO�
SFMB[JPOF� DPO� RVFTUP� NFDDBOJTNP� QBUPMPHJDP� FDDFUUP� OFM�
����� OFMMB� UFTJ� EJ�%PUUPSBUP� i$POUSJCVUP� BMMB� TJSJOHPNJFMJB�
JEJPQBUJDBw�	��
��*O�FTTB�TJ�QPTUVMBWB�M�FTJTUFO[B�EJ�VOB�GPS[B�
BTTJBMF�DBVEBMF�DPO�FGGFUUJ�TV�UVUUP�JM�TJTUFNB�OFSWPTP�VNBOP�
JO� CBTF� BMM�FWJEFO[B� TUBUJTUJDB� EJ� VOB� QPTJ[JPOF� CBTTB� EFM�
DPOP�NJEPMMBSF�OFJ�QB[JFOUJ�DPO�4JSJOHPNJFMJB�JEJPQBUJDB��
/FMMF� OPTUSF� QVCCMJDB[JPOJ� EFM� ����� 	����
� Ò� TUBUP�

JEFOUJGJDBUP�VO� GJMVN� UFSNJOBMF�BQQBSFOUFNFOUF�OPSNBMF�o�
PWWFSP� DIF� OPO� QSFTFOUBWB� BOPNBMJF� OFM� OFVSPJNBHJOH� ��
DPNF� WFJDPMBOUF� P� SFTQPOTBCJMF� EFMMB� USB[JPOF� EFM� NJEPMMP�
TQJOBMF� F� EJ� UVUUP� JM� TJTUFNB� OFSWPTP� DFOUSBMF�
DPNQSPNFUUFOEP�FOUSBNCJ�F�JM�MPSP�BNCJFOUF�PTTFP���

DSBOJP� F� DPMPOOB� WFSUFCSBMF� �� EJWFOUBOEP� DPTÖ� MB� DBVTB�
DPNVOF� EJ� 4JOESPNF� EJ� "SOPME�$IJBSJ� *� 4JSJOHPNJFMJB�
JEJPQBUJDB� 4DPMJPTJ� JEJPQBUJDB� 1MBUJCBTJB� *OWBHJOB[JPOF�
CBTJMBSF� *OWFSTJPOF� EFM� QSPDFTP� EFMM�PEPOUPJEF� ,JOLJOH�
EFM�USPODP�DFSFCSBMF��%FGJOJBNP�MB�QSFTFO[B�JO�VO�QB[JFOUF�
EJ� VOB�P�QJá�EJ� RVFTUF�QBUPMPHJF� DPNF�4JOESPNF�/FVSP�
$SBOJP�WFSUFCSBMF� F� OFJ� DBTJ� JO� DVJ� OPO� GPTTF� QPTTJCJMF�
JOEJWJEVBSF�OFTTVOB�DBVTB�USBVNBUJDB�UVNPSBMF�JOGFUUJWB�
DPOHFOJUB� NBMGPSNBUJWB� WFSUFCSBMF� P� BMUSF� MB� EFGJOJBNP�
.BMBUUJB�EFM�'JMVN��
/FM� ����� F� OFM� ����� 	����
� 3PUI� QSPQPTF� MB� DSFTDJUB�
BTJODSPOB� USB� DPMPOOB� WFSUFCSBMF� F� NJEPMMP� TQJOBMF� QFS�
TQJFHBSF� MB� 4DPMJPTJ� F� MB� 4JOESPNF� EJ� "SOPME�$IJBSJ� *�
TFO[B�OFTTVOB�NBMGPSNB[JPOF�OFVSPWFSUFCSBMF�

Figura�10 ��5JQP�EJ�EFDPSTP�DMJOJDP�EFJ�����QB[JFOUJ�TFMF[JPOBUJ��"DVUP�JOJ[JP�EFJ�TJOUPNJ�OFJ�TFJ�NFTJ�QSFDFEFOUJ��SFHSFTTJWP��J�TJOUPNJ�TJ�SJEVDPOP�P�
TDPNQBJPOP�HSBEVBMNFOUF�DPO�JM�UFNQP��DJDMJDP��J�TJOUPNJ�TJ�QSFTFOUBOP�DPO�JOTPSHFO[F�TFQBSBUF�EB�QFSJPEJ�EJ�OPSNBMJUË��DSPOJDP��J�TJOUPNJ�TPOP�QJá�
P�NFOP�DPTUBOUJ�EVSBOUF�MVOHIJ�QFSJPEJ��QSPHSFTTJWP��J�TJOUPNJ�BVNFOUBOP�JO�JOUFOTJUË�F�P�OVNFSP�OFM�UFNQP�

5BWPMB�4 � 'SFRVFO[F�EFJ�4FHOJ�DMJOJDJ�OFJ�����QB[JFOUJ�TFMF[JPOBUJ�
4FHOP 'SFRVFO[B 1FSDFOUVBMF

/JTUBHNVT�TQPOUBOFP

%FWJB[JPOF�EFMM�VHPMB�F�EFMMB�MJOHVB�

"MUFSB[JPOJ�TFOTJCJMJUË�UFSNJDB������

"MUFSB[JPOJ�TFOTJCJMJUË�UBUUJMF���

"MUFSB[JPOJ�SJGMFTTJ�PTUFP�UFOEJOFJ�""44��

"MUFSB[JPOJ�SJGMFTTJ�PTUFP�UFOEJOFJ�""**�

"MUFSB[JPOJ�SJGMFTTJ�DVUBOFP�BEEPNJOBMJ��

"MUFSB[JPOJ�SJGMFTTJ�DVUBOFP�QMBOUBSJ��

.BOPWSB�EJ�-BTÒHVF�QPTJUJWB

.BOPWSB�EJ�.JOHB[[JOJ�QPTJUJWB

5FTU�EJ�3PNCFSH�QPTJUJWP

'PS[B�EJ�QSFOTJPOF�NBOVBMF�SJEPUUB
�4FHOP�EJ�#BCJOTLJ�QSFTFOUF�VOJMBUFSBMF�P�CJMBUFSBMF�JO�����QB[JFOUJ�	���
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$POTJEFSJBNP� RVFTUB� DSFTDJUB� BTJODSPOB� JOTJFNF� BM�
DPOGMJUUP� NFDDBOJDP� QSPEPUUP� EB� VO� GJMVN� UFSNJOBMF�
BQQBSFOUFNFOUF� OPSNBMF� DPNF� SFTQPOTBCJMF� EJ� WBSJF�
BOPNBMJF� JEJPQBUJDIF� USB�DVJ� MB�4JSJOHPNJFMJB� JEJPQBUJDB� MB�
4DPMJPTJ�JEJPQBUJDB�M�*OWBHJOB[JPOF�CBTJMBSF�M�*OWFSTJPOF�EFM�
QSPDFTTP�EFMM�PEPOUPJEF�MB�1MBUJCBTJB�F�JM�,JOLJOH�EFM�USPODP�
DFSFCSBMF��-B�QSFTFO[B�EFMMB�USB[JPOF�DBVEBMF�TJ�QSFTVNF�JO�
UVUUJ�HMJ�FTTFSJ�VNBOJ�B�QBSUJSF�EBMMB�OPOB�TFUUJNBOB�EJ�WJUB�
JOUSBVUFSJOB� F� RVBMTJBTJ� %FWJB[JPOF� EFMMB� $PMPOOB�
7FSUFCSBMF� EJ� DBSBUUFSF� JEJPQBUJDP� QVÛ� FTTFSF� VOB�
NBOJGFTUB[JPOF�EJ�RVFTUB�TUFTTB�GPS[B�EJ�USB[JPOF�DBVEBMF��

�µ�EJ�JOUFSFTTF�MB�DJUB[JPOF�EJ�5FTUVU�F�EJ�-BUBSKFU�1ÏSÏ�EFM�
����� <��>�� i*O� ���� BEVMUJ� FTBNJOBUJ� SJTQFUUP� B� RVFTUP�
QVOUP� � 	SJG�� BMMF� GMFTTJPOJ� MBUFSBMJ� EFM� SBDIJEF
� Ò� TUBUB�
DPOTUBUB�MB�MPSP�FTJTUFO[B����WPMUF��TPMP�JO���DBTJ�MB�DPMPOOB�
WFSUFCSBMF� FSB� ESJUUB�� 1FSUBOUP� QVÛ� FTTFSF� DPOTJEFSBUB�
OFMMB� OPSNB� M�FTJTUFO[B� EJ� DVSWBUVSF� MBUFSBMJ� EFM� SBDIJEF�w��
$JÛ�JOEJDB�VOB�QPUFO[JBMF�QSFWBMFO[B�EFM�����EJ�VOB�%$7�
TVM� QJBOP� DPSPOBMF� OPO� TFNQSF� QFSDFQJUB� F� MB� QPTTJCJMF�
FTJTUFO[B� EJ� VOB� GPS[B� BTTJBMF� DBVEBMF� RVJOEJ� EFMMB�
.BMBUUJB� EFM� 'JMVN�� &TTFOEP� MB�%FWJB[JPOF� EFMMB� $PMPOOB�
7FSUFCSBMF�VOP�EFJ�NPMUFQMJDJ�TFHOJ�DPO�DVJ�TJ�NBOJGFTUB��

'JHVSB�����"CCBTTBNFOUP�EFMMF�UPOTJMMF�DFSFCFMMBSJ�	"5$
�SJTQFUUP�BM�'0�BSDP�QPTUFSJPSF�EJ�$��F�$��OFJ�����QB[JFOUJ�TFMF[JPOBUJ��5$��UPOTJMMF�
$FSFCFMMBSJ��'0��GPSP�PDDJQJUBMF��$��QSJNB�WFSUFCSB�DFSWJDBMF�

Figura�12 ��'SFRVFO[B�EFMMF�MFTJPOJ�QSFTJSJOHPNJFMJDIF�F�J�EJWFSTJ�HSBEJ�EJ�FTUFOTJPOF�MPOHJUVEJOBMF�EFMMF�DBWJUË�TJSJOHPNJFMJDIF�	(SBEP���DPSSJTQPOEF�
B�VO�NJEPMMP�TQJOBMF�OPSNBMF
�OFJ�����QB[JFOUJ�TFMF[JPOBUJ��*&.���*TDIFNJB�&EFNB�NJEPMMBSF��%$&���%JMBUB[JPOF�EFM�$BOBMF�&QFOEJNBMF��$*.���$JTUJ�
*OUSBNJEPMMBSF�
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MB�.BMBUUJB�EFM�'JMVN�OPO�Ò�EVORVF�B[[BSEBUP�DSFEFSF�DIF�
OFMMB�NBHHJPS�QBSUF�EFHMJ�FTTFSJ�VNBOJ�FTJTUBOP�TFHOJ�OFHMJ�
FTBNJ� EJ� EJBHOPTUJDB� QFS� JNNBHJOF� F� TJOUPNJ� F� TFHOJ� OFM�
RVBESP� DMJOJDP� EJ� TPMJUP� JOPTTFSWBUJ� DIF� QPUSFCCFSP�
DPOGFSNBSF�MB�QPTTJCJMF�QSFTFO[B�VOJWFSTBMF�EJ�VO�DPOGMJUUP�
NFDDBOJDP�USB�JM�OFVSPBTTF�F�MB�DPMPOOB�WFSUFCSBMF��
4JBNP� DPOTBQFWPMJ� DIF� MB� TFMF[JPOF� EFJ� QB[JFOUJ� EJQFOEF�
EBMMB�EJBHOPTJ�QSFWJB�EJ�DFSUF�QBUPMPHJF�EB�QBSUF�EJ�

QSPGFTTJPOJTUJ�TBOJUBSJ� JOEJQFOEFOUJ�EBM�OPTUSP�DFOUSP�DPTÖ�
DPNF� EBMM�BDDFUUB[JPOF� EJ� RVFTUF� EJBHOPTJ� EB� QBSUF� EFJ�
QB[JFOUJ� F� EBMMB� TPMV[JPOF� DIJSVSHJDB� MPSP� QSPQPTUB� P�
EBMM�BTTFO[B� EJ� VOB� TPMV[JPOF� UFSBQFVUJDB�� /POPTUBOUF�
EJWFSTJ� GBUUPSJ� QPTTBOP� JOUFSGFSJSF� DBVTBOEP� EJTUPSTJPOJ�
OFMMB�TFMF[JPOF�	JOUFOTJUË�EFM�RVBESP�DMÓOJDP�DBSBUUFSJTUJDIF�
UFNQFSBNFOUBMJ� F� JOEJWJEVBMJ� DPTUVNJ� DVMUVSBMJ� MPDBMJ�
GBDJMJUË� EFMM�VTP�EJ� *OUFSOFU� TUBUVT� TPDJBMF� FDD�
� QPTTJBNP�
TVQQPSSF�DIF�QFSTJOP�RVFTUB�SJDFSDB�EJ�VOB�TFDPOEB�

'JHVSB�����1SFTFO[B�EJ�%$7�	4$*
�DMBTTJGJDBUB�JO�CBTF�BMMB�HSBWJUË�F�NJTVSBUB�TFDPOEP�JM�NFUPEP�EJ�$PCC�OFJ�����QB[JFOUJ�TFMFDDJPOBEPT�

'JHVSB�����-JWFMMP�EFMMB�QVOUB�EFM�DPOP�NJEPMMBSF�SJTQFUUP�BJ�MJWFMMJ�WFSUFCSBMJ�DPSSJTQPOEFOUJ�	%���-��-�
�EB��DSBOJDP�B�DBVEBMF�OFJ������QB[JFOUJ�
TFMF[JPOBUJ�
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PQJOJPOF��DPTÖ��DPNF��MB��TVB��DPNQSFOTJPOF��EFJ��MJNJUJ��PWWJJ��
EFM��USBUUBNFOUP��BUUVBMF��EFGJOJTDB��J��QB[JFOUJ��DPMQJUJ��EBMMB��
NBMBUUJB�� F�� OPO�� EPWSFCCF�� QFSUBOUP�� TDPSBHHJBSF�� OFTTVO��
SJDFSDBUPSF��OFMM�JOUFOUP��EJ��TQJFHBSF��UBMF��RVBESP��DMJOJDP��F��JM��
SFMBUJWP�� OFVSPJNBHJOH��� -B�� SBQQSFTFOUBUJWJUË�� EFM�� OPTUSP��
DBNQJPOF�EJ�QB[JFOUJ�SJTQFUUP�B�UVUUB�MB�QPQPMB[JPOF�DPMQJUB��
EB��UBMJ��QBUPMPHJF��OPO��Ò��QSFPDDVQBOUF��TF��TJ��DPOTJEFSB��DIF��
RVFTUB�Ò�TPMP� MB�QSJNB�EFTDSJ[JPOF�EJ�VOB�OVPWB�QBUPMPHJB��
JO�WJTUB�EJ�GVUVSF�SJDFSDIF�OFMMF�RVBMJ�MB�QPQPMB[JPOF�HMPCBMF��
TJB�NFHMJP�DBSBUUFSJ[[BUB�JO�DPOEJ[JPOJ�QJá�PCJFUUJWF�

4FDPOEP�J�SJTVMUBUJ�JO�����DBTJ
&QJEFNJPMPHJB
4J��SJTDPOUSB��VOB��QSFWBMFO[B��EFM��HFOFSF��GFNNJOJMF��	���
��
M�FUË�QJá�GSFRVFOUF�JO�DVJ�TJ�SFBMJ[[B�MB�EJBHOPTJ�Ò�EJ����BOOJ��
	FUË�NFEJB�EJ������BOOJ�DPO�EFWJB[JPOF�TUBOEBSE�EJ�������
BOOJ
��F��M�JOUFSWBMMP��EJ��UFNQP��EBMMB��DPNQBSTB��EFJ��QSJNJ��
TJOUPNJ�BMMB�EJBHOPTJ�Ò�EJ�QJá�EJ����BOOJ�JO�VO�����EFJ�DBTJ��

4JOUPNJ
*��TFHVFOUJ��TJOUPNJ��QSJODJQBMJ��EFGJOJTDPOP��JM��RVBESP��DMJOJDP��
EFMMB�.'� JO�PSEJOF�EFDSFTDFOUF�EJ� GSFRVFO[B��DFGBMFB������
EPMPSF�� MPNCP�TBDSBMF�� ����� EPMPSF�� DFSWJDBMF�� �����
BMUFSB[JPOF�� EFMM�FRVJMJCSJP�� ����� QBSFTUFTJF�� ����� EPMPSF��
EPSTBMF�����BMUFSB[JPOJ�WJTJWF�����EPMPSF�BHMJ��BSUJ�JOGFSJPSJ��
����� OFSWPTJTNP�� ����� BMUFSB[JPOJ�� TGJOUFSJDIF�� �����
TUBODIF[[B��HMPCBMF�������BTUFOJB��OFHMJ��BSUJ��TVQFSJPSJ�������
OBVTFB�F�P�WPNJUP�����

4FHOJ
*�� TFHOJ�� DIF�� TJ�� QSFTFOUBOP�� QJá�� GSFRVFOUFNFOUF�� OFMMB��
.BMBUUJB�� EFM�� 'JMVN�� TPOP�� JO�� PSEJOF�� EFDSFTDFOUF�� EJ��
GSFRVFO[B��� BMUFSB[JPOJ�� EFJ�� SJGMFTTJ�� PTUFP�UFOEJOFJ�� OFHMJ��
BSUJ��TVQFSJPSJ�������BMUFSB[JPOJ��EFJ��SJGMFTTJ��PTUFP��UFOEJOFJ��
OFHMJ�� BSUJ�� JOGFSJPSJ�� ����� BMUFSB[JPOJ�� EFJ�� SJGMFTTJ��
DVUBOFP�QMBOUBSJ�������SJEV[JPOF��EFMMB��GPS[B��EJ��QSFOTJPOF��
NFOVBMF�������BMUFSB[JPOF��EFMMB�� TFOTJCJMJUË�� UFSNJDB�������
BMUFSB[JPOF�� EFJ�� SJGMFTTJ�� DVUÈOFP�� BEEPNJOBMJ�� �����
NBOPWSB�� EJ��.JOHB[[JOJ�� QPTJUJWB�� ����� BMUFSB[JPOF�� EFMMB��
TFOTJCJMJUË�� UBUUJMF�� ����� EFWJB[JPOF�� EFMM�VHPMB�� F�P�� MJOHVB��
����� OJTUBHNVT�� TQPOUBOFP�� ����� UFTU�� EJ�� 3PNCFSH��
QPTJUJWP�� ����� NBOPWSB�� EJ�� -BTÏHVF�� 	BSUJ�� JOGFSJPSJ
��
QPTJUJWB�� ����
µ��TJHOJGJDBUJWP��DIF�� M�BOBMJTJ��TUBUJTUJDB��FGGFUUVBUB��DPOGFSNJ��
M�FTJTUFO[B�� EJ�� VOB�� DPSSFMB[JPOF�� USB�� JM�� MJWFMMP�� EFM�� DPOP��
NJEPMMBSF��F��MB��QUPTJ��EFMMF��5POTJMMF��$FSFCFMMBSJ��	Q�����
��
F��USB��JM��MJWFMMP��EFM��DPOP��NJEPMMBSF��F��MB��%FWJB[JPOF��EFMMB��
$PMPOOB�� 7FSUFCSBMF�� 	Q�����
��� *OPMUSF�� TJ�� DPOGFSNB��
M�FTJTUFO[B��EJ��VOB��DPSSFMB[JPOF�� USB�� M�"CCBTTBNFOUP��EFMMF��
5POTJMMF�� $FSFCFMMBSJ�� F�� MB�� 4JSJOHPNJFMJB�� EJ�� DPNQPOFOUF��
DFSWJDBMF�� 	Q�����
�� DPFTJTUFOUF�� DPO�� VO�� SBQQPSUP��
JOVTVBMNFOUF�� JOWFSTP�� USB�� M�"CCBTTBNFOUP��EFMMF��5POTJMMF��
$FSFCFMMBSJ��F��MB��4JSJOHPNJFMJB��iCBTTBw��	TFO[B��DPNQPOFOUF��
DFSWJDBMF�� PWFSP�� 4JSJOHPNJFMJB��EPSTBMF�� P��EPSTP�MPNCBSF
��
	Q�����
��� µ�� TUBUB�� BODIF�� SJMFWBUB�� VOB�� DPSSFMB[JPOF�� USB��
M�"CCBTTBNFOUP�� EFMMF�� 5POTJMMF�� $FSFCFMMBSJ�� F�� MB��
%FWJB[JPOF�� EFMMB�� $PMPOOB�� 7FSUFCSBMF�� 	Q�����
��
%J�� UVUUJ�� J�� TJOUPNJ�� F�� TFHOJ�� DMJOJDJ�� TPMP�� MB��NBOPWSB�� EJ��
-BTÒHVF��QPTJUJWB��VOJMBUFSBMF��P��CJMBUFSBMF��	Q�

����
� F� MB� SJEV[JPOF� EFMMB� GPS[B� EJ� QSFOTJPOF� NBOVBMF�
VOJMBUFSBMF�F�CJMBUFSBMF� 	,FOEBMM�Q�����
�TPOP�DPSSFMBUF�
BM� MJWFMMP� EFM� DPOP�NJEPMMBSF�� -F� BMUFSB[JPOJ� EFJ� 3JGMFTTJ�
$VUBOFP�QMBOUBSJ� TPOP� DPSSFMBUF� BMMB� 4JSJOHPNJFMJB� EJ�
DPNQPOFOUF� DFSWJDBMF� 	Q�����
� F� BMMB�%FWJB[JPOF� EFMMB��
$PMPOOB�7FSUFCSBMF�	Q�����
�

%JBHOPTUJDB�QFS�JNNBHJOJ
%BMMF� JNNBHJOJ� TJ� QVÛ� PTTFSWBSF� DPO� GSFRVFO[B� EB�
NBHHJPSF� B� NJOPSF�� BMUFSB[JPOF� EFMMB� QPTJ[JPOF� EFMMF�
UPOTJMMF� DFSFCFMMBSJ� ���� 	"CCBTTBNFOUP� EFMMF� 5POTJMMF�
$FSFCFMMBSJ� ���� F� *NQFHOP� EFMMF� 5POTJMMF� $FSFCFMMBSJ�
���
��$POP�.JEPMMBSF�#BTTP�BM�EJ�TPUUP�EJ�%���-�������
%FWJB[JPOF� EFMMB� $PMPOOB� 7FSUFCSBMF� JO� VO� �����
QPMJEJTDPQBUJF������DBWJUË�TJSJOHPNJFMJDB�����

$PODMVTJPOF
$JÛ�DIF�TJ�PTTFSWB�Ò�DPNQBUJCJMF�DPO�MF�DPODMVTJPOJ�EFMMB�
UFTJ�� MB� GPS[B� EJ� USB[JPOF� DBVEBMF� BQQMJDBUB� B� UVUUP� JM�
TJTUFNB� OFSWPTP� QFS� NF[[P� EFM� GJMVN� UFSNJOBMF� TJ�
FTQSJNF� TPUUP� GPSNB� EJ� "CCBTTBNFOUP� EFMMF� 5POTJMMF�
$FSFCFMMBSJ�OFMMP�TQPTUBNFOUP�EJ�UVUUP�M�FODFGBMP�F�EFMMB�
TVB�QBSUF�JOGFSJPSF���MF�UPOTJMMF�DFSFCFMMBSJ���BUUSBWFSTP�JM�
GPSP� PDDJQJUBMF�� MB� DPMPOOB� WFSUFCSBMF� OFMM�JOUFOUP� EJ�
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