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���� 3UH]HQWD L� VWUXFWXUD� PRUIRORJLF � �5�'�$�� D� XUP WRDUHORU�

VXEVWDQWLYH� OD� WRDWH� IRUPHOH� ORU� IOH[LRQDUH��FRSLO��SXL��RFKL��PLQLVWUX��
FDS�� FDGRX�� SRS ��PkQ �� DU �� U XWDWH�� YLH�� IHPHLH�� DOHH�� SLHOH�� VWHD��
E WUkQH H��FRQWHV ��WUHQ��FDU��XUFLRU��WUXQFKL��OXFUX��RX��ILOHX��KDQJLX��
EXF W ULH�� FROHJLX�� VRU �� )ORDUHD�� /XSX�� FDSDF�� SHUGHD�� VDQGDO �� ]L��
]HUR��WULFRX��PkQFDUH��WD[L��DUELWUX��GXG��YDU] ��SORDLH��PDU L��EDVPD��
QXPH�� FRDO �� IDú �� FOHúWH�� SODV �� DUGHL�� FHD �� UkQGXQLF �� vQY WRU��
VRO��

��
��� 3UH]HQWD L� VWUXFWXUD� PRUIRORJLF � D� IRUPHORU� XUP WRDUHORU�

DGMHFWLYH��DOEDVWUX��VWXGHQ HVF��GRPRO��EOkQG��DUJLQWLX��DWU J WRU��QRX��
V WXO��IUXPXúLF ��WUHD]��SXUSXULX��YLX��OLOLDFKLX��ILRURV��WHQDFH��GLEDFH��
WkQ U��YHFKL��

�
��� 6XEOLQLD L� IRUPHOH� FRUHFWH� úL� IDFH L� FRPHQWDULLOH� QHFHVDUH��

SURSULL�FRSLL��SURSULLL�FRSLL��PDULL�FDIHJLL�PDULL�FDIHJL��QRL�DUELWUL�QRLL�
DUELWUL�QRLL� DUELWULL�� URúLL� REUDML�URúLLL� REUDML�� SULPLL� PHPEUL�SULPLL�
PHPEULL�� vQWkL� YL]LWLL�vQWkL� YL]LWLLL�vQWkLL� YL]LWLL�� RFKL� DOEDúWUL�RFKLL�
DOEDúWUL�� FD]DQJLL� VFDQGDODJLL�� FD]DQJL� VFDQGDODJLL�� FD]DQJLLL�
VFDQGDODJLL��]JORELLL�ILL�]JORELL�ILL��SLYH�SLXH��GREkQGH�GREkQ]L��PRQH�
H�PRQH]L�� IUXPRDVH� OXQH�� IUXPRDVH� OXQL�� QLYHOXUL�� QLYHOH�� FRSHU�
H�FRSHU L�� YLVH�YLVXUL�� FKHL�FKHLXUL�� SODQXUL�� SODQH�� FDQDOXUL�FDQDOH��
WLQHUH HL�WLQHUH LL�� &DWULQHOHL�OXL� &DWULQHO�� URELQH L�� URELQHWH�� VX�
RU L�VXSRUWXUL�� YDJRQH L�� YDJRQHWH�� FRFRORDúH�� FRFRORúL�� JKLRQ L��
KLRQWXUL�� EDQGH�� EHQ]L�� YLUXúL�� YLUXVXUL�� GDWH�� G L�� FkPSXUL�� FkPSL��
DFFLGHQWH�DFFLGHQ H�DFFLGHQ L�� FRSFH�FRSFL�� FUHLHUL�FUHLHUH�� YHUL�YHUH��
FXUHQ L�� FXUHQWH�� DVFX LWRDUH�� VFX LWRUL�� GLIX]RDUH�� GLIX]RUL�� JOREXUL��
JOREL�� PkQF UL�PkQF UXUL�� WHUPHQL�WHUPHQH�� EXQ VW UL�EXQHVW UL��
XPHUL�XPHUH�� VS O WRDUH�� VS O WRUL�� YO GLFLL�� YO GLF L�YO GLFKLL��
FDSL�FDSHWH�FDSXUL��FR L��FRDWH��FRWXUL��SLHOLL��SLHLL��FRUDELHL��FRU ELHL��
GXOFH L�GXOFH XUL�� FRUQL�� FRDUQH�� FRUQXUL�� SRLHQH�� SRLHQL�� EXQLFLL� ��
EXQLF L�� EXQLFKLL�� FRDGH�� FR]L�� FRDOH�FROL�� URDWH�UR L�� UkSH�UkSL��
OkQL�OkQXUL�� EUkLH�EUkXUL�� PDLF L�PDLFLL�PDLFKLL�� VRUHL�� VXURULL��
W UDQFH� U QFL�� LJDQFH�� LJ QFL�� FKLEULWXUL�FKLEULWH�� WUHEXUL�WUHEL��



���

FOHúWL�FOHúWH�� EROL�ERDOH�� FKLSLH�FKLSLXUL�� YUHPXUL�YUHPL�� FDQDWXUL��
FDQDWH�� F PLQH�F PLQXUL�� PDQWDOH�PDQW L�� OHQHL�OHQLL�� SODQúH�SO QúL��
VIkUúLWXUL�VIkUúLWH�� VHPLQDUH�VHPLQDULL�� GHEXúHH�GHEXúHXUL�� WXQHOXUL��
WXQHOH�� SODMH�SO ML�� SDúL�SDúDOH�� FDURXUL�FDUDOH�� RUGLQHL�RUGLQLL��
JkGHD�JkGHOH�� %XFXUHúWLL�%XFXUHúWLXO�� SDSHL�SDSLL�� WDWLL�WDWHL�OXL� WDWD��
EDGHL�EDGLL�OXL� EDGHD�� RX ORU�� RX OHORU�� PDLF �PL�PDLF �PLL�� SULP�
PLQLúWULL�SULPLL�PLQLúWUL�SULP�PLQLúWUL�SULPLL�PLQLúWULL�� IRDUIHFH��
IRDUIHFL�� ]RULL�� ]RULOH�� FKLQH]L�� FKLQHML�� HWUXVFL�� HWUXúFL�� RUWRGR[L��
RUWRGRFúL�� WHQLVPDQL�WHQLVPHQL�� E U FL�� EDU FL�� RGDOLVFH�RGDOLúWH��
KHPDWRDPH�KHPDWRPH�� VLPSWRDPH�VLPSWRPH�� PDVH�PHVH�� SHQH�SDQH��
ODWXUL�� O WXUL�� QRUH�� QXURUL�� PXFKL�� PXFKLL�� PLQJL�� PLQJLL��
PLD] QRDSWH�0LD] QRDSWH�� SULP�SODQXUL�� SULPH�SODQXUL�� SUHúHGLQWH��
3UHúHGLQWH�� 0DUWH�PDUWH�� P WXúLF L�� P WXúLFLL�� P WXúLFKLL��
GXGXF L�GXGXFLL�GXGXFKLL�� EXQ VW ULL�EXQHL�VW UL�� F SúXQH�� F SúXQL��
FLUHúH�FLUHúL�� FkUMH�FkUML�� UHPDUFH�UHPDUFL�� PRUPLQWH�PRUPkQWXUL��
DHURGURDPH�DHURGURPXUL�� LWLQHUDUH�LWLQHUDULL�� DS U WRDUH�� DS U WRUL��
JKLFLWRDUH�JKLFLWRUL�SHUVRDQ ��� P WXU WRDUH�� P WXU WRUL�� UDSRUWXUL��
UDSRDUWH�� FLXEXFH�FLXEXFXUL�� JKHPH�JKHPXUL�� PLQXWH�PLQXWXUL��
JUXPD]L�JUXPDML��PDWUR]L�PDWURML��SU S VWLL�SU SDVWLL��S DQLL�S QLL��
SUDúWLL�SU úWLL�� DULSL� ULSL�DULSH�� SXLFLL�SXLF L�� 3XLFLL�3XLF L��
IORULL�IORDUHL�� )ORULL�)ORDUHL�� FUDLQLFLOH�FUDLQLFHOH�� F OFkLOH�F OFkLHOH��
SDUGHVLLOH�SDUGHVLHOH�� U XI F WRUL�U LI F WRUL�� OLEHU�FXJHW WRUL�OLEHUL�
FXJHW WRUL�� QRX�Q VFX L�QRL�Q VFX L�� ERO L�ERO XUL�� EXQLFHOH�EXQLFLOH��
O PkLHOH�O PkLOH��PRD H�PR XUL��FRO L�FRO XUL��FRWLGLHQH�FRWLGLDQH��

���� 6XEOLQLD L� IRUPHOH� FRUHFWH� úL� IDFH L� FRPHQWDULLOH� QHFHVDUH��
ILXOXL� FHO� PLF�ILXOXL� FHOXL� PLF�� FX� WLWOX�FX� WLWOXO� GH� vPSUXPXW�� VXE�
EHQHILFLX�VXE� EHQHILFLXO� GH� LQYHQWDU�� DPkQGRL� ILL�DPkQGRL� ILLL�� DPELL�
FXVFUL�DPELL� FXVFULL�� FDLHW� GH� QRWL H� DO�DOH� (OHQHL�� SURSXQHUHD� OXL�
$QGUHL�úL�%RJGDQ�OXL�$QGUHL�úL�OXL�%RJGDQ��*RUDQXO�*RUDQX��S UHUHD�
VWXGHQWHL� úL� VWXGHQWXOXL�D� VWXGHQWXOXL�� VWXGLHUHD� OLPELL� úL� OLWHUDWXULL�
URPkQH�OLPELL�úL�D�OLWHUDWXULL�URPkQH��GDWRULW �VSULMLQXOXL�úL�FRQGL LLORU�
FUHDWH�D� FRQGL LLORU� FUHDWH�� DFWLYLWDWHD� PXOWRU� VWXGHQ L�D� PXOWRU�
VWXGHQ L�D�PXO L�VWXGHQ L��SUHPLHUHD�FHORU�SDWUX�VWXGHQ L�D�FHORU�SDWUX�
VWXGHQ L�D� SDWUX� VWXGHQ L�� WR L� FHL� úDVH� FHW HQL�WR L� úDVH� FHW HQL�WR L�
úDVH� FHW HQLL�� FHD�PDL�GXOFH� úL�PDL�SDUIXPDW �FHD�PDL�GXOFH� úL� FHD�
PDL� SDUIXPDW �� VWXGHQWXO� FHO� PDL� KDUQLF� úL� PDL� LQWHOLJHQW�FHO� PDL�
KDUQLF�úL� � LQWHOLJHQW�FHO�PDL�KDUQLF�úL�FHO�PDL� LQWHOLJHQW��XQXL�SRHW�úL�
SXEOLFLVW�XQXL�SRHW�úL�XQXL�SXEOLFLVW��XQ�DúD�RP�DúD�RP�DúD�XQ�RP��VXE�
SUHWH[W�VXE� SUHWH[WXO� F �� D� QX� LQH� VHDPD�D� QX� LQH� VHDP �� DVXSUD�
L�DVXSU �L��GLQ�SXQFW�GH�YHGHUH�GLQ�SXQFWXO�GH�YHGHUH�OHJDO��GLQ�SXQFW�
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GH�YHGHUH�GLQ�SXQFWXO�GH�YHGHUH�DO�OHJLL��D�O VD�YRUE �D�O VD�YRUED��D�
OXD� SDUWH�D� OXD� SDUWHD�� SHQWUX� PRPHQW�SHQWUX� XQ� PRPHQW�� D� DYHD�
URVW�D�DYHD�XQ�URVW��D�GD�VHPQ�D�GD�XQ�VHPQ��D�IRVW�QXPLW�GLUHFWRUXO�
LQVWLWXWXOXL�GLUHFWRU�DO�LQVWLWXWXOXL��GRVDU�GH�DFUHGLWDUHD��GH�DFUHGLWDUH�
D��OD�VRFUL�OD�VRFULL��

��
��� 6XEOLQLD L� IRUPHOH� FRUHFWH� úL� DUJXPHQWD L�Y � RS LXQLOH��

VWXGHQWXOXL� DFHOD�� VWXGHQWXOXL� DFHOXLD�DFHOXL� VWXGHQW�� FRSLL�
YLYDFH�YLYDFL�� PXQFLWRUL� WHQDFH�WHQDFL�� FUDYDW � SHSLW �SHSLW�� VLWXD LH�
UR]�UR] ��DUJXPHQW�FRQWUDGLFWRU�FRQWUDGLFWRULX��GHPHUV�REOLJDWRU���

REOLJDWRULX�� HIHFW� FRQWUDU�FRQWUDULX��P VXUL� VXSHUIOXH�VXSHUIOXL��
F OGLFHD�F OGLFLF �� � IUXPXúHD�� IUXPXúLF �� W ULFHD�� W ULFLF �� PLWLWHD��
PLWLWLF �� VLQJXUHD�VLQJXULF �� WLQHUHD�� WLQHULF � SLWRUHVF �SLWRUHDVF ��
OLYUHDVF �� OLYUHVF ��SDWULRDW ��SDWULRW ��DQDORJ ��DQDORDJ ��RPRORJ ��
RPRORDJ �� SHGDJRJ �SHGDJRDJ �� P LDVWUH�P LHVWUH�� GkU]L�GkUML��
FRQIX]L�� FRQIXML�� XUVX]L�XUVXML�� PRIOX]L�PRIOXML�� GRPROL�GRPRL��
IXGXOL�IXGXL�� FKHOL�FKHL�� EUXVFL�� EUXúWL�� IODVFL�IODúWL�� IL[L�ILFúL��
YLWHMHDVF �� YLWHMDVF �� DU GDQ��DU GHDQ�� DUJHúHDQ��DUJHúDQ��$UJHúDQD�
�$UJHúHDQD��FOXMHDQ�FOXMDQ��&OXMDQD�&OXMHDQD��GHúDUW �GHúHDUW ��FHORU�
PDL� PXO L�FHORU� PDL� PXOWRU�� SHUIRUPDQ HOH� PXOWRU� VSRUWLYL�D� PXOWRU�
VSRUWLYL�D� PXO L� VSRUWLYL�� U X�SODWQLFL�U L�SODWQLFL�� SXWUH]L� GH�
ERJD L�SXWUHG� GH� ERJD L�� vQWUHJXO� SURFHV�vQWUHJ� SURFHVXO�� OLWHUDU�
PX]LFDO �OLWHUDU �PX]LFDO ��GUDJHL�PHOH�SULHWHQH�GUDJLL�PHOH�SULHWHQH��
URúLLL� PDFL�URúLL� PDFL�� DFHVWHL� LPSRUWDQWH� ]L�]LOH�� OD� XQ� QLYHO�
VF ]XW�PDL� VF ]XW�� FHO�PDL� EXQ� GLQWUH�vQWUH�SULQWUH�� S UHUHD� FHD�PDL�
EXQ � úL� PDL� FODU �FHD� PDL� EXQ � úL� FHD� PDL� FODU �� IRDUWH� DWHQW� úL�
SROLWLFRV�IRDUWH�DWHQW�úL�IRDUWH�SROLWLFRV��DG XJDW ��DG XJLW �DG RJLW ��
IHPHL� O OkL�O OkLH�� PLúF UL� PROkL�PROkLH�� S UHULOH� WXWXURU�D� WR L�D�
WXWXURU� FROHJLORU�� VQRE �VQRDE �� JRO�JROX L�JRL�JROX L�� GXOFH�
DFULúRUL�GXOFL�DFULúRUL�� URFKLL� DOE�QHJUH�DOEH�QHJUH�� IXVW � JDOEHQ�
DXULH�JDOEHQ �DXULH�� úRVHWH� DOEDVWUX�GHVFKLV�� DOEDVWUH�GHVFKLVH��
SURDVS W�VRVL L�SURDVSH L�VRVL L��GHVWXOL�GH�EXQL�GHVWXL�GH�EXQL��S UHUHD�
DFHVWHL�FHUFHW WRDUH�VRFRWLWH�FHOHEUH�VRFRWLW �FHOHEU ��

��
���6XEOLQLD L� �IRUPHOH�FRUHFWH�úL�DUJXPHQWD L�Y �RS LXQLOH��FODVD�

vQWkL�vQWkLD�� DO� WUHLOHD�DO� ,,,�OHD�,,,�� D� FLQFLD�D� FLQFHD�� DO� FLQFLOHD�DO�
FLQFHOHD��DO�RSWXOHD�DO�RSWHOHD�DO�RSW OHD��SDLVSUH]HFH�SDWUXVSUH]HFH��
úDLVSUH]HFH�úDVHVSUH]HFH��GRL�GH�L�GRL�L��R�PLH�XQD�R�PLH�úL�XQD�����GH�
SDJLQL����SDJLQL����S���vQWUH���������������OHL�vQWUH��������úL��������
OHL��WUHL]HFL�úL�XQX�WUHL]HFL�úL�XQD�GH�OLWHUH��FHL�����GH�HOHYL�FHOH�����GH�
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HOHYL�� FHL� FkWHYD� ]HFL�GH�PHUL�FHOH� FkWHYD� ]HFL�GH�PHUL�� DPkQGXURUD��
DPkQGRUXUD�� WXVWUHL�� FkWHúLWUHL�WR L� WUHL�� MXPDWH�MXP WDWH�MXPD�� � DO�
GRX ]HFHOHD�� DO� GRX ]HFLOHD�� vQWkLHL�vQWkLL�� vQWkLOH�vQWkLHOH�� FHD� GH� D�
GRXD�FHD� GH�D� GRXD�� D� GRLVSUH]HFHD�D� GRX VSUH]HFHD�� PDP � GH� D�
GRXD�PDP � GH�DO� GRLOHD�� RUD� WUHL�RUHOH� WUHL�� RUD�RUHOH�
GRLVSUH]HFH�GRX VSUH]HFH�� GRX ]HFL� úL� GRL�GRX ]HFL� úL� GRX �
GHFHPEULH�� WULIRL�WULIRL� FX� SDWUX� IRL�� XQX�XQXO� �QXPHUDO���
DPkQGRL�DPELL�� WXVFLQFL�FkWHúFLQFL�WR L�FLQFL���R��GRLPH���R��MXP WDWH��
�R�� S WULPH��XQ�� VIHUW�� FkWH� XQX�XQX� FkWH� XQX�FkWH� XQX�FkWH� XQX��
vQGRLW�GXEOX�� vQVHúLW�� VH[WXSOX�� vQ� SULPXO� UkQG�SULPR�� FDSLWROXO�
vQWkL�XQX�� SDJLQD� D� GRXD�GRL�� ELV�D� GRXD� RDU �� WUHL�D� WUHLD� RDU ��
TXDWUR�D� SDWUD� RDU �� DFRUGDUHD� XQXL�D� XQXL�D� XQ� PLOLRQ� GH� OHL�� D��
GLVWULEXLW� PDQXDOXO� XQHL� VXWH�OD� R� VXW � GH� FXUVDQ L�� FRVW � GRX �
PLOLRDQH� GH�GRX � PLOLRDQH� OHL�� DP� PHUV� MXP WDWH� GH�MXP WDWH�
NLORPHWUX�� DP� PHUV� MXP WDWH� GUXPXO�GUXPXO� MXP WDWH�� D� ]HFH�
PLOLRDQD�D�]HFHD�PLOLRDQD��DO�FLQFL]HFLPLLOHD�DO�FLQFL]HFL�GH�PLLOHD��DO�
R� VXW OHD�DO� VXW OHD�� D�R� VXWD�D� VXWD�� FX�RFD]LD�FHOHL�GH�D�GRXD� VXWD�
DQLYHUVDUH�FHOHL� GH� D� GRX � VXWD� DQLYHUV UL�� GRX � LDQXDULH�GRL�
LDQXDULH�� GRX ]HFL� úL� XQX� LDQXDULH�GRX ]HFL� úL� XQD� LDQXDULH�� GH� OD�
RUHOH�GRX ]HFL�úL�XQX�OD�RUHOH�GRX ]HFL�úL�GRL�GH�OD�RUHOH�GRX ]HFL�úL�
XQX�OD�RUHOH�GRX ]HFL�úL�GRX ��OD�RUD�RUHOH�RSW�MXP WDWH�úL�MXP WDWH��

��
���6XEOLQLD L�IRUPHOH�FRUHFWH��IHWHOH�vQVHúL�vQVHOH��0 ULD�WD�0 ULD�

7D�� FDUWHD� VWXGHQWXOXL� DFHOD�DFHOXLD�� XQXL� SULHWHQ� GH�DO� PHX�DO�
PHX�GH�DL� PHL�� XQHL� VWXGHQWH� DOH� PHOH�D� PHOH�� QLFL� XQXO�QLFLXQXO��
S UHUHD� QLP QXL�QLP QXLD�� GRULQ D� WXWXURU�WXWXURUD�� HO� L� V�D�
DGUHVDW�V�D�DGUHVDW��SURIHVRUXOXL��Y�R�MXU�Y �MXU�� L�R�GHFODU�v L�GHFODU��
RFKL�PL�RFKLL�PL�� vQ� FDV �PL�vQ� FDVD�PL�� DVXSU �PL�DVXSUD�PL��
vQWUkQVXO�vQWU�vQVXO�� GXPQHDVDOH� �GXPLVDOH�G�VDOH�� GXPQHDYRDVWU �
�GYV��GY��G�YRDVWU �� GXPQHDYRDVWU � VXQWH L� LQWHUHVDW �LQWHUHVDWH��
0 ULD�7D�KRW U úWL�KRW U úWH�KRW Uk L��QX�DUH�URVW�QX�úL�DUH�URVW�QX�úL�
DUH� URVWXO�� ORU� vQúLORU�vQúLúL�� ORU� vQVHORU�vQVHúL�� HX� vQVXPL�FKLDU� HX�HX�
SHUVRQDO�� SH� vQVXúL� UHSUH]HQWDQWXO� ILUPHL�SH� UHSUH]HQWDQWXO� ILUPHL�
vQVXúL�� IUDWHOH� PHX�IUDWH�PHX�IUDWL�PHX�� P �VD�P �VD� OXL�P �VD�
FRSLOXOXL�� DVW � YDU �DVW �YDU �DVW YDU �� DFHVW� LQWHUHVDQW� VWXGHQW��
VWXGHQWXO� DFHVWD� LQWHUHVDQW�� R� SLHV � GLQWU�DVWD�GLQWU�DVWHD�� SUREOHPD�
DVWD�DFHDVWD�� VWXGHQWD� DVWD�DFHDVWD�� FHO� FH�FHOD� FH�DFHOD� FH�� DODOW �
VHDU �DODOW VHDU �� HX� úL� FHLODO L� FROHJL� DL� PHL�HX� úL� FROHJLL� PHL��
DVHPHQHD� VWXGHQW �DVHPHQHD� VWXGHQW � FD�VWXGHQW � FD�� DVWIHO� GH�
DUWLúWL�DVWIHO� GH� DUWLúWL� FXP� VXQW�DUWLúWL� FXP� VXQW�� &LQH� QH� HVWH�
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SULHWHQ"�&LQH� QH� VXQW� SULHWHQL"�� &H�V� FX� DVWHD"�&H�L� FX� DVWHD"�� &H�
Uk]L"�'H�FH�Uk]L"��&DUH�D L�VWULJDW"��&DUH�D�VWULJDW"��FROHJD�FDUH�L�DP�
WHOHIRQDW�F UHLD� L�DP� WHOHIRQDW�� PDúLQX D� FDUH� P�DP� MXFDW� FX� HD�FX�
FDUH� P�DP� MXFDW�� FLQH�FXL� vQYD � QX�L� SDV � GH� H[DPHQ�� HX� P � VLPW�
ELQH�� FHHD� FH� Y � GRUHVF� úL� 'Y�� PXOW � V Q WDWH�(X� P � VLPW� ELQH�9 �
GRUHVF�úL�'Y��PXOW �V Q WDWH��RULúLFLQH�RUúLFLQH��DWk L�DWk LD�SURIHVRUL��
DO L�]HFH�DO LL�]HFH��S UHUHD�XQXL�DOW�VWXGHQW�S UHUHD�XQXL�DOWXL�VWXGHQW��
XQXL� VWXGHQW� VDX� DOWXO�XQXL� VWXGHQW� VDX� DOWXLD�� V �úL� VFKLPEH�
F PDúD�V �VFKLPEH�F PDúD�FX�DOWD�V �úL�VFKLPEH�DOW �F PDú ��ILHFDUH�
GLQWUH� HL� V�D� vQWUHEDW�V�DX� vQWUHEDW�� vQ� QLFL� XQ� FD]�QLFL� vQWU�XQ� FD]��
QLPHQL�GLQWUH�QRL�QX�FRQVLGHU ��QX�FRQVLGHU P��QLPHQL�úL�QLPLF�QX�P�
D� FRQYLQV�QX� P�DX� FRQYLQV�� QLP QXL�QLP QXLD�� IUDWHOH� V X�OXL� �HL���
VRUD�VD�OXL��HL���WDW O�PHX�WDW �PHX�WDLF �PHX��FXPQDWXO�W X�FXPQDWX�
W X�� VRUD� PHD�V U �PHD�VRUX�PHD�� QRUD� VD�QRU �VD�QRUX�VD��
DWDUH�DWDUL�VLWXD LL��RPXO�vQ�FXYkQWXO�F UXLD�DO�F UXL�FXYkQW�FUHG��PLH�
vQV PL�PLH�vQVHPL�� LH�vQV L�vQVH L��DO�FkW OHD�FkWHOHD"��XQ�OXFUX�FDUH�
vO�DP�vQ�YHGHUH�SH�FDUH�vO�DP�vQ�YHGHUH��

��
���3UH]HQWD L�VWUXFWXUD�PRUIRORJLF �D�WXWXURU�IRUPHORU�IOH[LRQDUH�

DOH�YHUEHORU��D�FkQWD��D�OXFUD��D�YHJKHD��D�XUHFKHD��D�YHGHD��D�WUHFH��D�
PHUJH�� D� UXSH�� D� VXL�� D� GRUPL�� D� RERVL�� D� FRERUv�� D� XUv�� D� FUHD�� D�
DSURSLD�� D� OXD�� D� EHD�� D� VFULH�� D� FRDFH�� D� FRVL�� D� FRDVH�� D� VSHULD�� D�
VXEOLQLD�� D� DFRSHUL�� D� WRFL�� D� KRW Uv�� D� YUHD�� D� YRL�� D� XPSOH�� D� GD�� D�
EHD��D�IL��D�DYHD��D�PkQFD��D�YHGHD��D�W FHD��D�] FHD��

��
��� 6XEOLQLD L� IRUPHOH� FRUHFWH� úL� VXV LQH L�Y � RS LXQHD� SULQ�

DUJXPHQWH�� DFROR� XQGH� HVWH� SRVLELO�� R� V � WUHEXLH�R� V � WUHEXLDVF ��
UHIOHFW �UHIOHFWHD] �� GDWRUHD] �GDWRUHúWH�� GDWRUD�GDWRUHD�� GDWRUkQG�
�GDWRULQG��FXVXVH�FRVLVH��FRDVH�FRVHúWH��YD�FRDVH�YD�FRVL��V �FRDV �V �
FRDVH�V � FRVHDVF �� DU� FRDVH�DU� FRVL�� FRVkQG�FRVLQG��
DEVROYHVF�DEVROY ��D�VH�VILL�VILLL��QX�IL�U X�QX�ILL�U X��V �IL�DSUHFLDW�V �
ILL� DSUHFLDW�� QH�DU� SDUH� ELQH�QH�DU� S UHD� ELQH�� YD� DSDUH�YD� DS UHD���
QH�DU� SODFH�QH�DU� SO FHD�� VH� YD� FRPSODFH�FRPSO FHD�� YD� ]DFH�YD�
] FHD�� YD� WDFH�YD� W FHD�� YD� U PkQH�YD� U PkQHD�� YD� LQH�YD� LQHD�� HX�
IXVHL�IXL��HL�IXVHU �IXU ��QRL�UH]ROYDVHP�UH]ROYDVHU P��DYXL�DYXVHL��GDW�
ILLQG�REVWDFROHOH�GDWH� ILLQG�REVWDFROHOH��R� V � WUHEXLH�R� V � WUHEXLDVF ��
HL� WUHEXLD�WUHEXLDX� V � SOHFH�� DFHVWD� SUHFHG � �SUHFHGH�� IHQRPHQXO�
VXFFHG �VXFFHGH�� WkQ UXO� FRQFHG �FRQFHGH�� HO� DFFHG �DFFHGH�� D�
FXU D�D� FXU L�� GDWRUHD] �GDWRUHúWH�� D� DG XJD�D� DG XJL�D� DGRJL�� YD�
SUHYHGH�YD� SUHYHGHD�� DU� vQFDSH�DU� vQF SHD�� E QXLH�E QXLHúWH��
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ELUXLH�ELUXLHúWH�� ERPE QH�� ERPE QHúWH�� VW UXLH�VW UXLHúWH��
EkQWXLH�EkQWXLHúWH�� VH� VWU GXLH�VH� VWU GXLHúWH�� vQYkUWH�vQYkUWHúWH��
úRY LH�úRY LHúWH�� DFRUG �DFRUGHD] �� FRQFXU �FRQFXUHD] �� FRQWUDFW ��
FRQWUDFWHD] �PDQLIHVW �PDQLIHVWHD] �� RUGRQ �� RUGRQHD] �� UHIOHFW ��
UHIOHFWHD] �� WRDUQ �� WXUQHD] �� GHJDM �� GHJDMHD] �� vQGRDLH�vQGRLHúWH��
PvQWXLH�PkQWXLHúWH�� D� DYHD� D� IDFH�GH�D� IDFH�� SXUFHGkQG�SXUFH]kQG��
FUHLQG�FUHkQG��WUHEXLH�I FXW�HIRUWXUL�I FXWH�HIRUWXUL��WUHEXLH�FXPS UDW�
FHYD�GH� FXPS UDW� FHYD�� PHULW � LQYHVWLJDW�GH� LQYHVWLJDW�� HX�PkL�PkQ��
GHUDQM P�GHUDQMHP�� QH� IXULú P�QH� IXULúHP�� S úD�S úHD�� WULúD�WULúHD��
vQJHQXQFKHD] �� vQJHQXQFKLD] �� WUXQFKLD] �� WUXQFKHD] �� DWHQXLD] ��
DWHQXHD] �� HX� FRQWLQXL�HX� FRQWLQXX�� VDUL�VDL�V UL�V L�� vQúDO �vQúHDO ��
DúD] �DúHD] �� DUDQMHD] �� úDGH�úHDGH�� �HX�� GHDS Q�� GHS Q�� �HX��
OHDJ Q�OHJ Q�� GLVHF �GLVHDF �� REVHUY �REVHDUY �� SURYRF �SURYRDF ��
FRQYRF �FRQYRDF �� LQYRF �LQYRDF �� �HX�� EOpVWHP�EOHVWpP�� �HX��
PkQLL�PkQtL�� �HX�� PkQJ L� �P QJkL�� VI úLL�VIkútL�� MXVWtILF�MXVWLItF��
LQWR[tF�LQWy[LF�� WpUPLQ�WHUPtQ�� GyPLQ�GRPtQ�� IHOtFLW�IHOLFtW��
VROtFLW�VROLFtW�� vQI úRU�vQI úXU�� vPSUHVRU�vPSUHVXU�� vQFRQMRU�vQFRQMXU��
F QH� F QHúWH�� ]GURQF QH�]GURQF QHúWH�� �HL�� PLURV�PLURDVH�� �HO��

D]YkUOH�D]YkUO �� �HL�� D]YkUO�D]YkUO �D]YvUOHVF�� DUDQMD�DUDQMHD��
WkQMD�WkQMHD�� vQI úD�vQI úHD�� �VH�� vQJULMD�� vQJULMHD�� �HX�� VRUELL�VRUEL��
�HO��YHQLL�YHQL���HX��SXVWLL�SXVWLLL��U P VHU P�U PDVHU P��VS UVHVHU P�
�VSDUVHU P�� YHQLVHL�YHQLVHúL�� DSUREDVH�DSUREDVHúL�� V � PLURDVH�V �
PLURDV �� V � VXJKLW �V � VXJKL H�� V �DPkLH�� V �DPkQH�� V � vQFRQMXUH�V �
vQFRQMRDUH�� HUD� V � FDG�HUDP� V � FDG�� HL� HUDX� V � PRDU �HL� HUD� V �
PRDU �HUD� FD� HL� V � PRDU �� HL� WUHEXLDX� V � YLQ �HL� WUHEXLD� V �
YLQ �WUHEXLD� FD� HL� V � YLQ �� SLHUL��SLHL��� iGX��DG~��DG ���
JKLFL��JKLFHúWH���VWDL��VW L���V �DLE �V �DLEH��VWDP�VW WHDP��YUXL�YUXVHL��
YRLDP�YUHDP�YURLDP�� V �QX� IL�DFFHSWDW�SURSXQHUHD�V �QX� ILL�DFFHSWDW�
SURSXQHUHD�� HYDSRU �HYDSRUHD] � LJQRU �� LJQRUHD] �� vQVHDPQ ��
vQVHPQHD] �� úFKLRDS W �úFKLRS WHD] �� PL� VH� Q ]DUH�PL� VH� Q ] UHúWH��
FLXUXLH�FLXUXLHúWH��UDSRUW �UDSRUWHD] ��D�DMXWD�SH�FLQHYD�FXLYD��D�SULYL�
FHYD�� OD� FHYD�� XLWH�P �XLW �WH� OD�PLQH�� D� IRVW� DQXQ DW� GH� GLUHFWRU�GH�
F WUH�GLUHFWRU��DQXQ DUHD�GH�GH�F WUH�GLUHFWRU��SXWHD�YHQL�V �YLQ ��úWLD�
FkQWD�V � FkQWH�� DP� vQFHSXW� D� FUHGH�V � FUHGHP�� D� DLXUD�D� DLXUL�� VH�
vQYHFLQHD] �VH� vQYHFLQHúWH�� D� W U J QD�D� W U J QL�� YD� vQF SHD�YD�
vQFDSH��D�UDJH�D�U JL��D�GRJRUL�D�GRJRUv��D�FKLRUL�D�FKLRUv��D�] YRUL�D�
] YRUv�� GHVILGHP�GHVILG P�� VH� vQFXPHWH�VH� vQFXPHW �� D� VXPHWH�D�
VXPH L�� D� DOXQJD�D� DOXQJL�� vQIORUHD] �vQIORUHúWH�� vQWkU]LL�vQWkU]LH]��
]YkQW�]YkQWH]�� �HX�� VSHULX�VSHULL�� PHULW �VH� PHULW �� ILU�DU�ILUH�DU�� V �
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GHD�V � GHLH�� V � DU] �V � DUG �� DU] �O�DU�DUG �O�DU�� ILOPXO� PHULW �
Y ]XW�V �ILH�Y ]XW��WUHEXLH�WUHEXLHVF�OXDWH�P VXUL��

��
���� 6XEOLQLD L� IRUPHOH� FRUHFWH�� QRX�Q VFX L�QRL�Q VFX L�� SRU L�

ODUJ�GHVFKLVH�ODUJL�GHVFKLVH��SDUWLFLS �GHVWXO�GH�PXO L�GHVWXL�GH�PXO L��
GLQ�FkW�FXQRVF�HX�GLQ�FkWH�FXQRVF�HX���GXS �FkW�úWLX�GXS �FkWH�úWLX��SH�
FkW�úWLX�SH�FkWH�úWLX��PLQLPXP�PLQLP��RGDW �FH�R�GDW �FH��RGDW �FX�R�
GDW �FX��FkWH�R�GDW �FkWHRGDW ��DF W UL�DF W ULL��DGLQHDXUL�DGLQHDRUL��
DGLQHDRUHD��GHXQ ]L�GH�XQ �]L��GHORF�GH�ORF��GHIHO�GH�IHO��vQWUXQD�vQWU�
XQD�� vQWUXFkW�vQWUX� FkW�� RGDW �R� GDW �� DOW GDW �DOW � GDW ��
FkWHRGDW �FkWH� R� GDW �� QLFLRGDW �QLFL� R� GDW �� WRWRGDW �WRW� R� GDW ��
GHRGDW �GH� RGDW �GH� R� GDW �� LHUL� VHDU �LHUL�VHDU �� GHVHDU �GLVHDU ��
DVW � WRDPQ �DVW �WRDPQ �� DVW � VHDU �DVW �VHDU �� DWXQFL�DWXQFHD��
DWXQFLD�� DVHPHQHD�� DVHPHQL�� DLFL�LFL�DLFHD�DLFLD�� SXUXUL�SXUXUHD��
OXQHD�OXQLD�� DWkW� GH� IUXPRV�DWkWD� GH� IUXPRV�� DGHV�DGHVHD��
GHVHRUL�DGHVHRUL�� DUDU�DUDUH�DUDUHRUL�UDU�� ELQvQ HOHV�ELQH� vQ HOHV��
EXQvQ HOHV�� LDU�LDU �� FRQWLQXX�vQFRQWLQXX�� DúD� GH� DWHQW�DúD� DWHQW��
DVHPHQHD� XQXL� SULQ �D� XQXL� SULQ �� FRQIRUP� UHFRPDQG ULORU�FX�
UHFRPDQG ULOH�� DLGRPD� SULHWHQLORU�FX� SULHWHQLL�FD� SULHWHQLL�� FkW� PDL�
PXO L�Fk L�PDL�PXO L��FkW�GH�PXO L�Fk L�GH�PXO L��GHVWXO�GH�GXOFL�GHVWXL�
GH� GXOFL�� � H[FHVLY� GH� SUHWHQ LRúL�H[FHVLYL� GH� SUHWHQ LRúL�� U X�
I F WRUL�U L�I F WRUL�� OLEHU�FXJHW WRUL�� OLEHUL�FXJHW WRUL�� SH� W FXWH�SH�
W FXWHOHD�� GH� DELD�GH�DELD�� GLQ� FDOH�DIDU �GLQ� FDOH� DIDU �� SUHIHU�PDL�
ELQH�SUHIHU� PDL� ELQH�� DQH[H]�DQH[H]� DO WXUL�� SUH]LQW� DO WXUL�� D� YHQLW�
úL�D� PDL� YHQLW�D� PDL� YHQLW� úL�� DFXP�DFXPD�� DO WXUL�DO WXUHD��
DOWPLQWHUL�DOWPLQWHUHD�DOWPLQWUHOHD�� QLF LHUL�� QLF LHUHD�� SUHWXWLQGHQL��
SUHWXWLQGHQHD�� SXUXUL�SXUXUHD�� FkW�FkWXúL�� WRWXúL�WRW�� WRWGHXQD��
WRWGHDXQD�� vQWRWGHDXQD�� QLFLFXP�� QLFLGHFXP�� WRWRGDW �� WRWGHRGDW ��
RDUHúLFXP�RDUHFXP�� RULFkW�RULúLFkW�� GRDU�GRDU �� DELD�GH�DELD�� MXU�
vPSUHMXU�GH� MXU� vPSUHMXU�� GH� IDSW�� vQ� IDSW�� ]L� GH� ]L�]L� FX� ]L�� GLQ�
FRQWUD�GLQ� FRQWU �� HD� FkQW � FHO� PDL� ELQH�FHD� PDL� ELQH�� vQ� SULPD�
OXQL�OXQH��GH�D�EXúLOHD�GH�D�EXúLOH��GXS �DPLD] �GXS �DPLD] ��PkLQH�
GLPLQHD �� OXQL�VHDU �OXQL� VHDU �OXQL� VHDUD�� GLQ� FDOH� DIDU �GLQ� FDOH�
DIDU �� vQ� DFHVW� VFRS�vQ� DFHDVW � LGHH�� vQ� SULQFLSDO�vQ� FHD� PDL� PDUH�
SDUWH�� OD� PRGXO� LURQLF�FX� LURQLH�LURQLF�� WRWDOPHQWH�WRWDO��
FRPSOHWDPHQWH�FRPSOHW�� GH� R� PDQLHU � FDWHJRULF �vQWU�XQ� PRG�
FDWHJRULF��H[SUHV��DQXPH�vQDGLQV��vQWU�DGLQV��DFXP�GRX �]LOH�FX�GRX �
]LOH�vQ�XUP �DFXP�GRX �]LOH�vQ�XUP ��

��
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���� 6XEOLQLD L� IRUPHOH� FRUHFWH�� vQ� FH� SULYHVF�vQ� FH� SULYHúWH�
UHDOL] ULOH�� FkW� SULYHVF�FkW� SULYHúWH� UHDOL] ULOH�� SURFHGXUD� HVWH�
FRQIRUP � SUHYHGHULORU� OHJDOH�FX� SUHYHGHULOH� OHJDOH�� FD�
DSUHFLHUH�GUHSW�DSUHFLHUH�FD�GUHSW�DSUHFLHUH��GUHSW�SHQWUX�FDUH��GUHSW�
FDUH� DP� vQFKHLDW� SUH]HQWXO� SURFHV�YHUEDO�� FX�Q�F�XQ�� GLQWU�R�
GDW �GLQWU�RGDW �GLQWURGDW �� DVXSUD�PL�DVXSU �PL�� vQDLQWHD� PXOWRU�D�
PXOWRU�D� PXO L� SULHWHQL�� DVXSUD� FH� YRL� VSXQH�D� FH� YRL� VSXQH�� JUD LH�
LQWHOLJHQ HL� úL�K UQLFLHL�LQWHOLJHQ HL� úL�D�K UQLFLHL�� GDWRULW �D�GRX �OD�
GRX �FHORU� GRX � FROHJH�� FRQWUDU� D� FHHD� FH�OD� FHHD� FH�OD� FHHD� FH� VH�
VSXQH�� V�D� WUDQVPLV� OD�SDWUX�FHORU�SDWUX� IDFXOW L�� vQWUH�PLQH� úL� vQWUH�
HO�vQWUH�PLQH�úL�HO��FX�VDX�I U �]DK U�FX�]DK U�VDX�I U �]DK U�FX�]DK U�
VDX�I U ��SUR�VDX�FRQWUD�UHSUH]HQDQWXOXL�UHSUH]HQWDQW��FX��PDúLQD�VDX�
I U �FX�VDX�I U �PDúLQ ��XQXO�GLQ�QRL�GLQWUH�QRL��GLVWDQ D�vQWUH�FHQWUX�
úL� SHULIHULH�GLQWUH� FHQWUX� úL� SHULIHULH�� XQ� FRSLO� GH� SH� VWUDGD� WD�GXS �
VWUDGD� WD�� D� SURILWDW� GXS � XUPD� ORU�GH� SH� XUPD� ORU�� V�D� OXDW� GXS �
QRL�GH� SH� QRL�� FRSLH� GH� SH�GXS � EXOHWLQ�� XQ� SDKDU� FX� DS �GH� DS ��
KDLQ �GH�SLHOH�GLQ�SLHOH��D�úL�DPLQWL�GH�VWXGHQ LH�GHVSUH�VWXGHQ LH��VH�
LQWHUHVD�GH�ILX�GHVSUH�ILX������NP�SH�RU �OD�RU ��VH�FRQFHQWUD�DVXSUD�
SUREOHPHL�SH� SUREOHP �� VRE � SH� JD]H�FX� JD]H�� PDúLQ � GH�
VS ODW�SHQWUX�VS ODW��SULQ�DMXWRUXO�FX�DMXWRUXO��SULQ�DYLRQ�FX�DYLRQXO��
SULQ�Xú �SH�Xú ��vQFDGUDWH�GH�SDUDQWH]H�FX�SDUDQWH]H�vQWUH�SDUDQWH]H��
LQWHUFDODWH�vQWUH�UkQGXUL�SODVDWH�vQWUH�UkQGXUL��vQ�DFHVW�QXP U�OD�DFHVW�
QXP U�DX�FRODERUDW��GXS �DFHHD�GXS�DFHHD��I U �D�YHGHD�I U�D�YHGHD��
DIDU �GH�vQ�DIDU �GH�DIDU¶GH�� ID �GH�ID �FX��DO WXUL�GH�DO WXUL�FX�� vQ�
UDSRUW� FX�vQ� UDSRUW� GH�� SH� WHPHLXO�vQ� � WHPHLXO�� vQ� DIDUD� FROHJLORU�vQ�
DIDU �GH�FROHJL��vQGH�vQ�GH�SULP YDU ��OD�IHO�GH�EXQ�FD�FD�úL�GHVHUWXO��
PDL�EXQ�FD�FD�úL�GHFvW�GHVHUWXO��FD�SUHJ WLUH�FD�úL�SUHJ WLUH�H�EXQ��FD�
FROHJL�FD�úL�FROHJL�vQ�FDOLWDWH�GH�FROHJL��SH�ED]D�vQ�ED]D��DX�U PDV�WUHL�
FRQWUD�SDWUX�FRQWUD�D�SDWUX��GHFL]LH�JUHúLW �GDWRULW �JUDEHL�GLQ�FDX]D�
JUDEHL�� V�D� XUFDW� vQ� DOW�vQWU�DOW� WUHQ�� vQWUX� FLQVWLUHD�SHQWUX� FLQVWLUHD�
QHDPXOXL�� vQWUX� SURPRYDUHD�SHQWUX� SURPRYDUHD� UHIRUPHL�� VXIHU � GH�
VWRPDF�FX� VWRPDFXO�� vO� SXQ� vQ�SH�OD� WUHQ� úL� L�O� WULPLW�� FDLHWXO� H� SOLQ�
GH�FX�IRUPXOH��SOHDF �vQ�OD�3LWHúWL��Q�D�YHQLW��FL�FL�GLPSRWULY �D�SOHFDW��
VH�FRQFHQWUD��GDU��FX�WRDWH�DFHVWHD�GDU�FX�WRDWH�DFHVWHD�QX�vQ HOHJHD��
D�IRVW�QXPLW�úHI�GH�VHUYLFLX�úHI�VHUYLFLX��DFHVWD�SH�DFHVWD�GH�FH�QX�O�LHL��
DL�SULPLW�WR L�SH�WR L�LQYLWD LL��VXQWHP�DO WXUL�GH�HO�FX�WUXS�úL�VXIOHW�FX�
WUXS�úL�FX�VXIOHW��P �vQWRUF�FXUkQG�vQ�FXUkQG��O�D�LHUWDW��F FL�DOWIHO�GH�
DOWIHO�HUD�RP�EXQ��QX�HVWH�QHFHVDU�GH�D�LQWHUYHQL�D�LQWHUYHQL��QX�RPLWHD�
GH�D�VSXQH�D�VSXQH��D�DúWHSWDW�WUHL�V SW PkQL�WLPS�GH�WUHL�V SW PkQL��
OD�GDWD�GH����LDQXDULH�OD����LDQXDULH��
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KDLW�KDLWL��KRS�KRSD��LDF �LDFD��P L�P ��KDLGDGH�KDLGD�GH��KRGRURQF�
WURQF� �KRGRURQF� WURQF�� WLF�WDF�WLF� WDF�� WXUD�YXUD�WXUD�YXUD��EkOGkEkF��
EkOGv�EkF�� KRS�DúD�KRS� úD�� $FXP� H� ±� YDL� ±� SHULFRO�$FXP� H�� YDL��
SHULFRO�� 9DL�� $P� F ]XW�9DL�� DP� F ]XW�� $P� F ]XW�� YDL�� 'LQ� QRX�$P�
F ]XW�� YDL�� GLQ� QRX�� L�DP� VSXV�� P L�� %RJGDQH� L�DP� VSXV�� P L�
%RJGDQH��,D�V �YHGHP��,D��V �YHGHP��+DL�V �SOHF P��+DL��V �SHOF P��
&X�FX��&XFX���+DP�KDP��+DP��KDP��KDLGH�KDLGHP��KDLGH L���
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